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General Inorganic Chemistry 1General Inorganic Chemistry 1
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1.1. The mass of a proton or neutron is approximately _______ times that of an electron.The mass of a proton or neutron is approximately _______ times that of an electron.
 A. A. 1,736 1,736 B. B. 1,900 1,900 C. C. 1,7001,700 D. 1,836D. 1,836

2.2. Deuterium or heavy hydrogen has an atomic no. of 1 and a mass ofDeuterium or heavy hydrogen has an atomic no. of 1 and a mass of
 A. A. 3 3 B. B. 2 2 C. C. 1 1 D. D. 44

3.3. Which of the following is the lightest?Which of the following is the lightest?
 A. A. alpha alpha particle particle B. B. beta beta particle particle C. C. proton proton D. D. hydrogenhydrogen

4.4. The volume of an ideal gas is zero at ________.The volume of an ideal gas is zero at ________.
 A. A. 0˚C0˚C B. B. --45˚F45˚F C. C. -273 -273 K K D. D. --273˚C273˚C

5.5. Of the following gases, _________ will have the greatest rate of effusion at a given temperature.Of the following gases, _________ will have the greatest rate of effusion at a given temperature.
 A. A. NHNH33 B. B. CHCH44 C. C. Ar Ar D. D. HBrHBr

6.6. Of the following gases, the one with the greatest density at STP is:Of the following gases, the one with the greatest density at STP is:
 A. A. CHCH44 B. NHB. NH33 C. C. Ne Ne D. D. HH22

7.7. Which of the following is the reason that metals conduct electricity?Which of the following is the reason that metals conduct electricity?
 A. The metal atoms are close togethe A. The metal atoms are close togethe rr
B. There are no empty spaces in metal structuresB. There are no empty spaces in metal structures
C. Electrons in the structure can move freelyC. Electrons in the structure can move freely
D. Electrons and protons in the structure can move freelyD. Electrons and protons in the structure can move freely

8.8. The basic repeating structural unit of a crystal lattice is theThe basic repeating structural unit of a crystal lattice is the
 A. unit cell A. unit cell B. B. atom atom C. C. molecule molecule D. D. atomic atomic clustercluster

9.9. In the hexagonal close-packed structure, each atom has a coordination number ofIn the hexagonal close-packed structure, each atom has a coordination number of
 A. 4  A. 4 B. B. 6 6 C. 8 C. 8 D. 12D. 12

10.10. In diamond, each carbon is covalently bonded to _______ other carbon atomsIn diamond, each carbon is covalently bonded to _______ other carbon atoms
 A. 2  A. 2 B. B. 3 3 C. 4 C. 4 D. 6D. 6

11.11. Magnesium cannot displace from solution the ions ofMagnesium cannot displace from solution the ions of
 A. sodium  A. sodium B. B. lead lead C. copper C. copper D. goldD. gold

12.12. What is the degree of freedom of a system consisting of a gaseous mixture of carbon dioxide and nitrogen?What is the degree of freedom of a system consisting of a gaseous mixture of carbon dioxide and nitrogen?
 A. 0  A. 0 B. B. 1 1 C. C. 2 2 D. D. 33

13.13. How many components are necessary to define the following equilibrium?How many components are necessary to define the following equilibrium?
CaCOCaCO3(s)3(s) CaOCaO(S)(S) +CO +CO2(g)2(g)

 A. 0  A. 0 B. B. 1 1 C. C. 2 2 D. D. 33
14.14. Which of the following will have the largest size?Which of the following will have the largest size?

 A. Br  A. Br B. IB. I-- C. C. I I D. D. FF
15.15.  As the atomic number increases in a  As the atomic number increases in a group, the chemical propertiesgroup, the chemical properties

 A. change  A. change B. stay roughly the same B. stay roughly the same C. decrease C. decrease D. D. stabilizestabilize
16.16. Which does not belong to the group?Which does not belong to the group?

 A. copper  A. copper B. silicon B. silicon C. boron C. boron D. D. arsenicarsenic
17.17. Which of the following is a semi-conductor?Which of the following is a semi-conductor?

 A. B  A. B B. Ge B. Ge C. Si C. Si D. D. all of theseall of these
18.18. Describe the geometry of CHDescribe the geometry of CH22ClCl22, dichloromethane. Is it a polar or a nonpolar molecule?, dichloromethane. Is it a polar or a nonpolar molecule?

 A. pyramidal, polar  A. pyramidal, polar  B. B. tetrahedral, tetrahedral, polar polar C. C. pyramidal, pyramidal, nonpolar nonpolar D. D. tetrahedral, tetrahedral, nonpolarnonpolar
19.19. The bond angle in CHThe bond angle in CH44 is approximately is approximately

 A. 90˚ A. 90˚ BB. 109˚. 109˚ C. 105˚C. 105˚ D.D. 120˚120˚
20.20. What can be the molar shape of BClWhat can be the molar shape of BCl33??

 A. square planar  A. square planar B. planar B. planar C. triangular C. triangular D. D. linearlinear
21.21. Hardness of diamond is due mainly to a large amount ofHardness of diamond is due mainly to a large amount of

 A. covalent bond  A. covalent bond B. hydrogen bond B. hydrogen bond C. ionic bond C. ionic bond D. D. sigma bondsigma bond
22.22.  An element consist of 60.10% of an i An element consist of 60.10% of an i sotope with an atomic mass of 68.9sotope with an atomic mass of 68.9 26 amu and 39.90 % of an iso26 amu and 39.90 % of an iso tope with an atomic mass oftope with an atomic mass of

70.925 amu. What is the atomic weight of the element?70.925 amu. What is the atomic weight of the element?
 A. 34.86 amu  A. 34.86 amu B. 13.13 amuB. 13.13 amu C. C. 41.42 41.42 amu amu D. D. 69.72 69.72 amuamu

23.23. How many electrons are in 0.01 g of gold?How many electrons are in 0.01 g of gold?
 A. 3 E 19 A. 3 E 19 B. 2.4 E 21B. 2.4 E 21 C. C. 5E 5E -5 -5 D. D. 3.2 3.2 E E 2424

24.24. What is the mass of the electron?What is the mass of the electron?
 A. 1.22 E -24 kg A. 1.22 E -24 kg B. 1.22 E -22 kgB. 1.22 E -22 kg C. C. 1.22E 1.22E -18 -18 kg kg D. D. 9.11 9.11 E E -31 -31 kgkg

25.25. Give the mass empirical formula of the following compound if a sample contains 57.8%C, 36%H, and 38.6%O by mass.Give the mass empirical formula of the following compound if a sample contains 57.8%C, 36%H, and 38.6%O by mass.
 A. C A. C22HOHO B. CB. C44HH33OO22 C. CC. C88HH66OO44 D. CD. C1212HH99OO66

26.26.  A compound has the empirical formu A compound has the empirical formu la CH and a molecular mass of 78. Wla CH and a molecular mass of 78. W hat is the molecular formula of thhat is the molecular formula of th e compound?e compound?
 A. C A. C22HH22 B. CB. C33HH33 C. CC. C44HH44 D. CD. C66HH66

27.27. Determine the empirical formula of a compound that contains 52.9% aluminum and 47.1% oxygenDetermine the empirical formula of a compound that contains 52.9% aluminum and 47.1% oxygen
 A. AlO  A. AlO B. AlB. Al22OO33 C. C. AlAl33OO22 D. D. AlAl44OO66

28.28.  An element X is found to combine wit An element X is found to combine wit h oxygen to form a compound with h oxygen to form a compound with the molecular formula Xthe molecular formula X44OO66. If 8.4 g of the element X. If 8.4 g of the element X
combine with 6.50 g of oxygen, the atomic weight of the element iscombine with 6.50 g of oxygen, the atomic weight of the element is
 A. 24  A. 24 B. 50.4 B. 50.4 C. 118.7 C. 118.7 D. D. 62.0362.03
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 Answer: 31.02 amu Answer: 31.02 amu
29.29.  According to the label, a bottle of vod According to the label, a bottle of vod ka has a 40% by volume concentraka has a 40% by volume concentra tion. This means the vodka contion. This means the vodka con tains 40 mL of pure alcoholtains 40 mL of pure alcohol

 A. in each 140 mL of vodka  A. in each 140 mL of vodka B. to every 100 mL of waterB. to every 100 mL of water
C. C. to to every every 60 60 mL mL of of vodka vodka D. D. mixed mixed with with water water to to make make a a 100 100 mL mL vodkavodka

30.30. The density of a solution that is 20.0% by weight HClOThe density of a solution that is 20.0% by weight HClO44 is 1.138 g/ml. Calculate the molarity of the HClO is 1.138 g/ml. Calculate the molarity of the HClO4.4.

 A. 0.442  A. 0.442 B. 1.99 B. 1.99 C. 3.45 C. 3.45 D. D. 2.262.26
31.31. Indicate the concentration of each on or molecule present in a 0.25 M CaBr Indicate the concentration of each on or molecule present in a 0.25 M CaBr 22 solution.solution.

 A.0.25 M Ca A.0.25 M Ca2+2+, 0.25 M Br , 0.25 M Br -- C. C. 0.25 0.25 M M CaCa2+2+, 0.50 M Br , 0.50 M Br --

B. 0.25 M CaBr B. 0.25 M CaBr 22 D. D. 0.50 0.50 M M CaCa2+2+, 0.50 M Br , 0.50 M Br --

32.32. What mass of sodium carbonate is needed to make 120 mL of a 1.5 M solution?What mass of sodium carbonate is needed to make 120 mL of a 1.5 M solution?
 A. 295 g  A. 295 g B. 75 g B. 75 g C. 19 g ` C. 19 g ` D. D. 589 g589 g

33.33. The coolant in a car mobile is ethylene glycol, CThe coolant in a car mobile is ethylene glycol, C22HH66OO22 by mass. It has a density of 1.06 g/ml. What is the molarity of ethylene glycol by mass. It has a density of 1.06 g/ml. What is the molarity of ethylene glycol
solution?solution?
 A. 4.22 M  A. 4.22 M B. 5.44 M B. 5.44 M C. 7.88 M C. 7.88 M D. D. 8.55 M8.55 M

34.34.  A 1.038 M sucrose in water solution  A 1.038 M sucrose in water solution has a density of 1.1 g/mL. Calcuhas a density of 1.1 g/mL. Calcu late the molality of the solution.late the molality of the solution.
 A. 1.22  A. 1.22 B. 1.30 B. 1.30 C. 1.39 C. 1.39 D. D. 1.481.48

35.35. What is the normality of a solution of HWhat is the normality of a solution of H22SOSO44 if it has a specific gravity of 1.84 and contains 95.0% H if it has a specific gravity of 1.84 and contains 95.0% H22SOSO44 by weight? by weight?
 A. 3.56 N  A. 3.56 N B. 5.63 N B. 5.63 N C. 5.63 M C. 5.63 M D. D. 0.065 M0.065 M

36.36.  A 0.5 M solution of H A 0.5 M solution of H22SOSO44 is the same as _______ H is the same as _______ H22SOSO4.4.

 A. 2 N  A. 2 N B. 1 N B. 1 N C. 0.5 N C. 0.5 N D. D. 0.1 N0.1 N
37.37. If 27 mL of water is added to 35 mL of 0.1 M solution of any substance, what is the molarity of the final solution?If 27 mL of water is added to 35 mL of 0.1 M solution of any substance, what is the molarity of the final solution?

 A. 0.56 M  A. 0.56 M B. 5.6 M B. 5.6 M C. 0.056 M C. 0.056 M D. D. 0.065 M0.065 M
38.38. Mixing 10 mL of a 2 M HCl solution with 20 mL of a 1 M HCl solution will result in a solution whose molarity is:Mixing 10 mL of a 2 M HCl solution with 20 mL of a 1 M HCl solution will result in a solution whose molarity is:

 A. 1.33  A. 1.33 B. 1.5 B. 1.5 C. 1.65 C. 1.65 D. D. 1.751.75
39.39.  A 2.5 g sample of groundwater was f A 2.5 g sample of groundwater was f ound to contain 5.4 microgram of Znound to contain 5.4 microgram of Zn2+2+. What is the concentration Zn. What is the concentration Zn2+2+ in parts per million. in parts per million.

 A. 1.5  A. 1.5 B. 2.2 B. 2.2 C. 3.0 C. 3.0 D. D. 3.73.7
40.40.  A solution of HCl has a specific gravi A solution of HCl has a specific gravi ty of 1.12 and contains 23.81% Hty of 1.12 and contains 23.81% H Cl by weight. How many gCl by weight. How many g rams of HCl are present in eachrams of HCl are present in each

milliliter of the solution?milliliter of the solution?
 A. 1.2  A. 1.2 B. 12.6 B. 12.6 C. 13.2 C. 13.2 D. D. 0.270.27

41.41.  A 1m A 1m33 sample of air was found to contain 80 micrograms per msample of air was found to contain 80 micrograms per m33 of sulfur dioxide. The temperature and pressure were 25˚C andof sulfur dioxide. The temperature and pressure were 25˚C and
103.193 kPa when the air sample was taken. What was the sulfur dioxide concentration in parts per million?103.193 kPa when the air sample was taken. What was the sulfur dioxide concentration in parts per million?
 A. 0.03 ppm  A. 0.03 ppm B. 300 ppm B. 300 ppm C. 120 ppm C. 120 ppm D. D. 0.075 ppm0.075 ppm

42.42. Mayonnaise and milk are example of:Mayonnaise and milk are example of:
 A. emulsion  A. emulsion B. suspension B. suspension C. colloid C. colloid D. D. mixturemixture

43.43. How many milliliters (STP) of oxygen and hydrogen will be liberated by 5 A flowing for 25 minutes through acidulated water?.How many milliliters (STP) of oxygen and hydrogen will be liberated by 5 A flowing for 25 minutes through acidulated water?.
 A. 720 ml H A. 720 ml H22 and 400 ml Oand 400 ml O22 C. C. 870 870 ml ml OO22 and 435 ml Hand 435 ml H22

B. 870 ml HB. 870 ml H22 and 435 ml Oand 435 ml O22 D. D. 720 720 ml ml OO22 and 400 ml Hand 400 ml H22

44.44. Given 6 coulombs and time is 2 seconds, what is the current flow in amperes?Given 6 coulombs and time is 2 seconds, what is the current flow in amperes?
 A. 12  A. 12 B. 3 B. 3 C. 1/3 C. 1/3 D. D. 2424

45.45. How long must a current of 5 amperes pass through a 10 ohm resistor until a charge of 1200 coulombs passes through?How long must a current of 5 amperes pass through a 10 ohm resistor until a charge of 1200 coulombs passes through?
 A. 1 min  A. 1 min B. 2 min B. 2 min C. 3 min C. 3 min D. D. 4 min4 min

46.46. How long (in minutes) will it take to plate a piece of automobile molding with 1 g of chromium metal using a Cr How long (in minutes) will it take to plate a piece of automobile molding with 1 g of chromium metal using a Cr 3+3+ solution and a 2 A solution and a 2 A
current.current.
 A. 46.4  A. 46.4 B. 52.1 B. 52.1 C. 58.5 C. 58.5 D. D. 62.162.1

47.47.  A current of electricity was passed thr A current of electricity was passed thr ough a series of cells containing ough a series of cells containing AgNOAgNO33, CuSO, CuSO4,4, and H and H22SOSO44 solutions for a period of 25solutions for a period of 25
minutes. If the weight of the silver deposited was 0.5394 g, what would be the weight of the copper?minutes. If the weight of the silver deposited was 0.5394 g, what would be the weight of the copper?
 A. 0.159 g  A. 0.159 g B. 1.59 g B. 1.59 g C. 15.9 g C. 15.9 g D. D. 159 g159 g

48.48.  An aqueous solution of gold (III) nitrat An aqueous solution of gold (III) nitrat e is electrolyzed with a current of 0.5e is electrolyzed with a current of 0.5 55 ampere until 1.32 g of 55 ampere until 1.32 g of Au has been deposited on theAu has been deposited on the
cathode. If the atomic weight of Au is 197, determine the duration of the electrolysis.cathode. If the atomic weight of Au is 197, determine the duration of the electrolysis.
 A. 65.43 min  A. 65.43 min B. 23.67 min B. 23.67 min C. 58.28 min C. 58.28 min D. D. 60 min60 min

49.49. What is the electric current in amperes if 7.25 g Ag is deposited at the cathode in 2.0 hr in the electrolysis of AgNOWhat is the electric current in amperes if 7.25 g Ag is deposited at the cathode in 2.0 hr in the electrolysis of AgNO3(aq)3(aq)..
 A. 4.32  A. 4.32 B. 54 B. 54 C. 2.56 C. 2.56 D. D. 1.321.32

50.50. Two charges at +2.0 E -9 C that are 3.0 mm apart repel each other with a force ofTwo charges at +2.0 E -9 C that are 3.0 mm apart repel each other with a force of
 A. 4 E -9 N  A. 4 E -9 N B. 4 E -3 N B. 4 E -3 N C. 6 E 3 N C. 6 E 3 N D. D. 3.6 E 7 N3.6 E 7 N

51.51.  An open chamber rest on the oce An open chamber rest on the oce an floor in 50 m of sea water (SG=1.0an floor in 50 m of sea water (SG=1.0 3). The pressure in kilopascals t3). The pressure in kilopascals t hat must be maintainedhat must be maintained
inside to exclude water is nearest toinside to exclude water is nearest to
 A. 318  A. 318 B. 431 B. 431 C. 505 C. 505 D. D. 661661

52.52. The volume of a gas is 50 ml when the pressure is 1520 mm and the temperature is 0˚CThe volume of a gas is 50 ml when the pressure is 1520 mm and the temperature is 0˚C.The volume becomes 25 ml when the.The volume becomes 25 ml when the
temperature is raised to 546 ˚C and the pressure is changed. Calculate the final pressure.temperature is raised to 546 ˚C and the pressure is changed. Calculate the final pressure.
 A. 9.120 mm  A. 9.120 mm B. 91.20 mm B. 91.20 mm C. 912.0 mm C. 912.0 mm D. D. 9120 mm9120 mm

53.53.  A sample of hydrogen occupies a vo A sample of hydrogen occupies a vo lume of 2.5 L at atmospheric presslume of 2.5 L at atmospheric press ure and a tempure and a temperature of 25.0˚C. If the gas is cooled aterature of 25.0˚C. If the gas is cooled at
constant pressure to -constant pressure to -200˚C, what will the volume be?200˚C, what will the volume be?
 A. 0.512 L  A. 0.512 L B. 0.548 L B. 0.548 L C. 0.613 L C. 0.613 L D. D. 0.670 L0.670 L

54.54.  A volume of dry gas measures 85 ml  A volume of dry gas measures 85 ml at 21˚C and 758 mmHgat 21˚C and 758 mmHg. What volume would this gas occupy if collected over water at 755.5. What volume would this gas occupy if collected over water at 755.5
mmHgmmHg at 25˚C?at 25˚C?
 A. 85 ml  A. 85 ml B. 86.5 ml B. 86.5 ml C. 89 ml C. 89 ml D. D. 83.2 ml83.2 ml

55.55. What is the specific gravity of nitrogen at 80˚F and 745 mmHg compared to air at the same condition?What is the specific gravity of nitrogen at 80˚F and 745 mmHg compared to air at the same condition?
 A. 0.97  A. 0.97 B. 0.91 B. 0.91 C. 0.85 C. 0.85 D. D. 0.820.82

56.56.  A 620 mg ideal gas occupies 175 cc  A 620 mg ideal gas occupies 175 cc at STP. What is the molecular weigat STP. What is the molecular weig ht of the ideal gas?ht of the ideal gas?
 A. 56  A. 56 B. 60 B. 60 C. 65 C. 65 D. D. 7979

57.57. Given one molecule of COGiven one molecule of CO22 what is the volume at STP? what is the volume at STP?
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 A. 1.094 x 10 A. 1.094 x 10-20-20 L L B. B. 0.00065 0.00065 L L C. C. 2.01 2.01 x x 1010-18-18 L L D. D. 3.72 3.72 x x 1010-23-23 L L
58.58. Solutions of hydrogenSolutions of hydrogen chloride in chlorobenzene obeys Henry’s Law. K=P/m=0.438 where P is given in the atmosphere and m is thechloride in chlorobenzene obeys Henry’s Law. K=P/m=0.438 where P is given in the atmosphere and m is the

molality. What is the partial pressure of HCl in mmHg over a 1% by weight solution of HCl in chlorobenzene?molality. What is the partial pressure of HCl in mmHg over a 1% by weight solution of HCl in chlorobenzene?
 A. 74.4  A. 74.4 B. 87.5 B. 87.5 C. 92.1 C. 92.1 D. D. 96.7596.75

59.59. Calculate the temperature in ˚C that must be maintained in a gas carrier tank in the form of a horizontal cylinder with hemisCalculate the temperature in ˚C that must be maintained in a gas carrier tank in the form of a horizontal cylinder with hemisphericalpherical
heads if it carries 100 g of oxygen gas at 2000 Pa. the total length of the tank is 10 m and its diameter is 2 m.heads if it carries 100 g of oxygen gas at 2000 Pa. the total length of the tank is 10 m and its diameter is 2 m.
 A. 1984  A. 1984 B. 1888 B. 1888 C. 1521 C. 1521 D. D. 19901990

60.60. The density of a gas mixture of OThe density of a gas mixture of O22 and N and N22 is 1.1705 g/L at 27 ˚C and 750 mmHg. The % of Nis 1.1705 g/L at 27 ˚C and 750 mmHg. The % of N22 in the mixture isin the mixture is
 A. 70 %  A. 70 % B. 68 % B. 68 % C. 30 % C. 30 % D. D. 32 %32 %

BRINGHOME EXAMBRINGHOME EXAM

‘’ We can do whatever we wish to provided our wish is strong enough. What do you want most to do? That’s what I‘’ We can do whatever we wish to provided our wish is strong enough. What do you want most to do? That’s what I

have to keep asking myself, in the face of difficulties” have to keep asking myself, in the face of difficulties” - Katherine Mensfield- Katherine Mensfield

1.1.  Avogadro’s number of hydrogen mol Avogadro’s number of hydrogen mol ecules has a mass ofecules has a mass of
 A. 1 g  A. 1 g B. 2 g B. 2 g C. 3 g C. 3 g D. D. 4 g4 g

2.2. In the compound KMnOIn the compound KMnO44, what is the oxidation number of Mn?, what is the oxidation number of Mn?
 A. +6  A. +6 B. +7 B. +7 C. +4 C. +4 D. D. +3+3

3.3. The degrees of freedom of an ethanol-water system in equilibrium with its vapor isThe degrees of freedom of an ethanol-water system in equilibrium with its vapor is
 A. 3  A. 3 B. 1 B. 1 C. 2 C. 2 D. D. 00

4.4. One mole of which substance contains a total of 6.02 X 10One mole of which substance contains a total of 6.02 X 102323 atoms? atoms?
 A. Li  A. Li B. OB. O22 C. C. NHNH33 D. D. COCO22

5.5.  At which temperature will water boil  At which temperature will water boil when the external pressure is 17.5 towhen the external pressure is 17.5 to rr?rr?
 A. A. 14.5˚C14.5˚C B.B. 20˚C20˚C C.C. 16.5˚C16.5˚C D.D. 100 ˚C100 ˚C

6.6.  At which temperature would glycerol  At which temperature would glycerol have the highest vapor pressuhave the highest vapor pressu re?re?
 A. 30˚C A. 30˚C B. 50˚CB. 50˚C C. 40˚CC. 40˚C DD. 60 ˚C. 60 ˚C

7.7.  An element has 22 protons, 20 electr An element has 22 protons, 20 electr ons, and 26 neutrons. What isotope ions, and 26 neutrons. What isotope i s it?s it?

 A. A.  B.B.  C.C.  D.D. ++
8.8.  An element has 17 protons, 18 electr An element has 17 protons, 18 electr ons, and 20 neutrons. What isotope ons, and 20 neutrons. What isotope is it?is it?

 A. A.  B.B.  C.C. `−`− D.D. 
9.9. If an atom has a diameter of 428 pm, what is the volume of 100 atoms?If an atom has a diameter of 428 pm, what is the volume of 100 atoms?

 A. 4.11 x 10 A. 4.11 x 10 -29-29 mm33 B. B. 3.28 3.28 x x 1010 77 m m33 C. C. 4.11 4.11 x x 1010 -27-27mm33 D. D. 4.11 4.11 x x 1010 88mm33

10.10. The amount of sodium chloride needed to prepare 400 mL of 0.9% sodium chloride solution isThe amount of sodium chloride needed to prepare 400 mL of 0.9% sodium chloride solution is
 A. 36 g  A. 36 g B. 0.36 g B. 0.36 g C. 3.6 g C. 3.6 g D. D. 380 g380 g

11.11. How many electrons are transferred in the following reaction:How many electrons are transferred in the following reaction:
2 Al2 Al(s)(s)+ 6 H+ 6 H++(aq)(aq) 2 Al2 Al3+3+(aq)(aq)+ + 3 H3 H2 (g)2 (g)

 A. 6  A. 6 B. 3 B. 3 C. 5 C. 5 D. D. 22
12.12. How many valence electrons are involved in writing the Lewis structure of AsFHow many valence electrons are involved in writing the Lewis structure of AsF33??

 A. 5  A. 5 B. 21 B. 21 C. 26 C. 26 D. D. 88
13.13. How many atoms are there per unit cell for a face-centered cubic structure?How many atoms are there per unit cell for a face-centered cubic structure?

 A. 1  A. 1 B. 2 B. 2 C. 3 C. 3 D. D. 44
14.14. How many atoms are there in a body-centered cubic unit cell of tungstenHow many atoms are there in a body-centered cubic unit cell of tungsten

 A. 1  A. 1 B. 2 B. 2 C. 4 C. 4 D. D. 66
15.15.  An unknown gas effuses approxima An unknown gas effuses approxima tely half as fast as methane at thtely half as fast as methane at th e same condition. What is the unkne same condition. What is the unkn own hydrocarbon?own hydrocarbon?

 A. C A. C55HH1212 B. CB. C44HH66 C. CC. C33HH88 D. D. CC55HH88

16.16. When liquidWhen liquid bromobenzene was vaporized at 30 ˚C by passing 20 ll of dry air through it, the loss in weight of the liquid was 0.9414bromobenzene was vaporized at 30 ˚C by passing 20 ll of dry air through it, the loss in weight of the liquid was 0.9414
gram. The barometric pressure was 760 mm. Approximately what is the vapor pressure at this temperature?gram. The barometric pressure was 760 mm. Approximately what is the vapor pressure at this temperature?
 A. 3.28 mm  A. 3.28 mm B. 4.79 mm B. 4.79 mm C. 5.67 mm C. 5.67 mm D.6.57 mmD.6.57 mm

17.17. What is the ratio of nitrogen to oxygen in air in terms of percent by weight?What is the ratio of nitrogen to oxygen in air in terms of percent by weight?
 A. 3.77  A. 3.77 B. 3.12 B. 3.12 C. 4.12 C. 4.12 D. D. 3.323.32

18.18.  A sample of argon occupies 50 L at s A sample of argon occupies 50 L at s tandard temperature. Assuming cotandard temperature. Assuming co nstant pressure, what volume winstant pressure, what volume wi ll the gas occupy if thell the gas occupy if the
temperature is doubled?temperature is doubled?
 A. 25 L  A. 25 L B. 50 L B. 50 L C. 100 L C. 100 L D. D. 200 L200 L

19.19. If a 360 mL sample of helium contains 0.25 mol of the gas, how many molecules of chlorine gas would occupy the same volume atIf a 360 mL sample of helium contains 0.25 mol of the gas, how many molecules of chlorine gas would occupy the same volume at
the same temperature and pressure?the same temperature and pressure?
 A. 1.2 E 24  A. 1.2 E 24 B. 6.02 E 23 B. 6.02 E 23 C. 3.01 E 23 C. 3.01 E 23 D. 1.51 E 23D. 1.51 E 23

20.20. Gas samples A, B, and C are contained in a system at STP. The partial pressure of sample A is 380 torr and the partial pressure ofGas samples A, B, and C are contained in a system at STP. The partial pressure of sample A is 380 torr and the partial pressure of
sample B is 190 torr. What is the partial pressure of sample C?sample B is 190 torr. What is the partial pressure of sample C?
 A. 760 torr  A. 760 torr B. 380 torr B. 380 torr C. 570 torr C. 570 torr D. D. 190 torr190 torr

21.21.  A quantity of gas contained in a rece A quantity of gas contained in a rece iver and collected over water meiver and collected over water me asured 130 mL at the temperature asured 130 mL at the temperature of 22˚C and a barometriof 22˚C and a barometricc
pressure of 753 mmHg. The vapor pressure of water at 22˚C is 19.66 mmHg. What volume will the gas occupy atpressure of 753 mmHg. The vapor pressure of water at 22˚C is 19.66 mmHg. What volume will the gas occupy at standardstandard
conditions?conditions?
 A. 116 ml  A. 116 ml B. 120 ml B. 120 ml C. 122 ml C. 122 ml D. D. 110 ml110 ml

22.22. Paint is what type of colloid?Paint is what type of colloid?
 A. sol  A. sol B. gel B. gel C. emulsion C. emulsion D.liquid foamD.liquid foam

23.23. What volume of 0.214 M (NHWhat volume of 0.214 M (NH44))22HPOHPO44 is necessary to precipitate calcium as Ca is necessary to precipitate calcium as Ca33(PO(PO44))22 from 838 mg of a sample that is 9.74% Ca? from 838 mg of a sample that is 9.74% Ca?
 A. 6.36 ml  A. 6.36 ml B. 4.24 ml B. 4.24 ml C. 3.18 ml C. 3.18 ml D. D. 2.12 ml2.12 ml

24.24.  An atmospheric pressure of 101.325  An atmospheric pressure of 101.325 kPa will be supported by how muckPa will be supported by how muc h height of mercury?h height of mercury?
 A. 0.56 m  A. 0.56 m B. 0.66 m B. 0.66 m C. 0.76 m C. 0.76 m D. D. 0.86 m0.86 m
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25.25. What is the pressure of 8000 ft below the oceans surface?What is the pressure of 8000 ft below the oceans surface?
 A. 514176 lbf/ft A. 514176 lbf/ft22 B. B. 321000 321000 lbf/ftlbf/ft22 C. C. 312000 312000 lbf/ftlbf/ft22 D.548000 D.548000 lbf/ftlbf/ft22

26.26. If the pressure drop is 151.46 lbf/sq ft, the differential pressure in a mercury manometer isIf the pressure drop is 151.46 lbf/sq ft, the differential pressure in a mercury manometer is
 A. 23.1 in  A. 23.1 in B. 2.14 in B. 2.14 in C. 0.925 in C. 0.925 in D. D. 19.25 in19.25 in

27.27. The density of a liquid is 1700 kg/mThe density of a liquid is 1700 kg/m33 at 20˚C. What is the specific gravity [20˚C/4˚C] of this material?at 20˚C. What is the specific gravity [20˚C/4˚C] of this material?
 A. 1700  A. 1700 B. 1.70 B. 1.70 C. 700 C. 700 D. D. 0.590.59

28.28.  A liquefied mixture of n-butane, n-p A liquefied mixture of n-butane, n-p entane, and n-hexane has the fentane, and n-hexane has the f ollowing composition in percent: nollowing composition in percent: n -C-C66HH1414:30%, n-C:30%, n-C44HH1010:60%, n-:60%, n-
CC55HH1212:10%, what is the weight fraction of n-butane?:10%, what is the weight fraction of n-butane?
 A. 0.60  A. 0.60 B. 0.66 B. 0.66 C. 0.68 C. 0.68 D. D. 0.330.33

29.29. My water-proof wristwatch is designed to withstand pressure up to 10 atm. Can I wear it 100 meters under water?My water-proof wristwatch is designed to withstand pressure up to 10 atm. Can I wear it 100 meters under water?
 A. no  A. no B. yes B. yes C. not enough data C. not enough data D.invalid argumentD.invalid argument

30.30.  A compound with a molecular weight  A compound with a molecular weight about 75 u consists of 40.0about 75 u consists of 40.0 % carbon, 6.7% hydrogen, and 53.% carbon, 6.7% hydrogen, and 53. 3% oxygen. What is its3% oxygen. What is its
molecular formula?molecular formula?
 A. CH A. CH22O O B. B. CC1212HH2222OO1111 C. CC. C88HH1212OO66 D. D. CC44HH88OO22

31.31. In the United States, barometric pressures are reported in inches of mercury (in Hg). On a beautiful summer day in Chicago, theIn the United States, barometric pressures are reported in inches of mercury (in Hg). On a beautiful summer day in Chicago, the
barometric pressure was is 30.54 in Hg. Convert the pressure in torr.barometric pressure was is 30.54 in Hg. Convert the pressure in torr.
 A. 30.45  A. 30.45 B. 103.1 B. 103.1 C. 11.99 C. 11.99 D. D. 773.4773.4

32.32. Suppose that a woman weighing 135 lb and wearing high-heeled shoes momentarily places her weight on the heel of one foot. If theSuppose that a woman weighing 135 lb and wearing high-heeled shoes momentarily places her weight on the heel of one foot. If the
area of the heel is 0s 0.500 inarea of the heel is 0s 0.500 in22, calculate the pressure exerted on the underlying surface in kilopascals. ( Remember that 1 atm =, calculate the pressure exerted on the underlying surface in kilopascals. ( Remember that 1 atm =
14.7 lb/in14.7 lb/in22))
 A. 939 kPa  A. 939 kPa B. 270 kPa B. 270 kPa C. 18.3 Pa C. 18.3 Pa D. D. 1.86 E 3 kPa1.86 E 3 kPa

33.33. What is the water pressure if manometer is 0.6 m Hg? Mercury is 13.6 times heavier than water.What is the water pressure if manometer is 0.6 m Hg? Mercury is 13.6 times heavier than water.
 A. 27.4 kPa  A. 27.4 kPa B. 47.2 kPa B. 47.2 kPa C. 79.97 kPa C. 79.97 kPa D. D. 72.4 kPa72.4 kPa

34.34.  A partially inflated balloon contains 5 A partially inflated balloon contains 5 00 m00 m33 of helium at 27˚C and 1 atm pressure. What is thof helium at 27˚C and 1 atm pressure. What is the volume of the helium at an altitude ofe volume of the helium at an altitude of
18000 ft,where the pressure is 0.5 atm and the temperature is -18000 ft,where the pressure is 0.5 atm and the temperature is -3 ˚C?3 ˚C?
 A. 750 m A. 750 m33 B. B. 900 900 mm33 C. C. 890 890 mm33 D. D. 980 980 mm33

35.35. In a diesel engine, the cylinder compresses air from approximately standard pressure and temperature to about one sixteenth of theIn a diesel engine, the cylinder compresses air from approximately standard pressure and temperature to about one sixteenth of the
original volume and a pressure of about 50 atm. What is the temperature of the compressed air?original volume and a pressure of about 50 atm. What is the temperature of the compressed air?
 A. 853 K  A. 853 K B. 878 K B. 878 K C. 863 K C. 863 K D. D. 893 K893 K

36.36.  A cylinder contains 2 cubic meters of  A cylinder contains 2 cubic meters of air at 27˚Cand pressure of 1 atair at 27˚Cand pressure of 1 at m. If the air ism. If the air is compressed by a piston to a volume of 0.50 cubic compressed by a piston to a volume of 0.50 cubic
meters and the temperature rise to 30˚C, what is the new pressure?meters and the temperature rise to 30˚C, what is the new pressure?
 A. 1.05 atm  A. 1.05 atm B. 2.04 atm B. 2.04 atm C. 4.04 atm C. 4.04 atm D. D. 5.23 atm5.23 atm

37.37.  A 5000 cm A 5000 cm33 container holds 4.90 gm of a gas when the pressure is in75 cm Hg and the temcontainer holds 4.90 gm of a gas when the pressure is in75 cm Hg and the temperature is 50˚C. What will be the theperature is 50˚C. What will be the the
pressure if 6.0 gm of this gas is confined in a 2000 cmpressure if 6.0 gm of this gas is confined in a 2000 cm33 container at 0˚C.container at 0˚C.
 A. 104 cm Hg  A. 104 cm Hg B. 139 cm Hg B. 139 cm Hg C. 194 cm Hg C. 194 cm Hg D. D. 308 cm Hg308 cm Hg

38.38.  A tire is pressurized to 100 kPa gaug A tire is pressurized to 100 kPa gaug e in a place where the temperature e in a place where the temperature is 0˚C. In another place the tiis 0˚C. In another place the ti re is at 70˚C. Assuming a rigidre is at 70˚C. Assuming a rigid
tire, determine the new pressure in kPa gauge.tire, determine the new pressure in kPa gauge.
 A. 122  A. 122 B. 131 B. 131 C. 43 C. 43 D. D. 151151

39.39.  A natural gas has the following comp A natural gas has the following comp osition: methane (87%), ethane (12osition: methane (87%), ethane (12 %), and propane (1%). What is %), and propane (1%). What is the density of the gas the density of the gas inin
kg/mkg/m33at STP?at STP?
 A. 0.80  A. 0.80 B. 801.3 B. 801.3 C. 0.87 C. 0.87 D. D. 870.1870.1

40.40. Determine the molecular weight of a gas if 3.5 g of gas occupy 2.1 L at STP.Determine the molecular weight of a gas if 3.5 g of gas occupy 2.1 L at STP.
 A. 37  A. 37 B. 41 B. 41 C. 460 C. 460 D. 5500D. 5500

41.41. What is the number of molecules of an ideal gas in 1 cc of a vacuum system at 0˚C and 1 EWhat is the number of molecules of an ideal gas in 1 cc of a vacuum system at 0˚C and 1 E-8 torr?-8 torr?
 A. 3.535 E-8  A. 3.535 E-8 B. 2.126 E-7 B. 2.126 E-7 C. 8.976 E 8 C. 8.976 E 8 D. D. 5.412 E 75.412 E 7

42.42. For an ideal gas, calculate the temperature in K if 1.82 E-3 mol occupies 2.88 mL at 22.1 atmFor an ideal gas, calculate the temperature in K if 1.82 E-3 mol occupies 2.88 mL at 22.1 atm
 A. 154 K  A. 154 K B. 291 K B. 291 K C. 426 K C. 426 K D.2.35 E-3 KD.2.35 E-3 K

43.43. Calculate the density of HCalculate the density of H22S gas at 0.122 atm andS gas at 0.122 atm and 25˚C.25˚C.
 A. 4.99 E-3 g/L  A. 4.99 E-3 g/L B. 0.119 g/L B. 0.119 g/L C. 0.170 g/L C. 0.170 g/L D. D. 2.03 g/L2.03 g/L

44.44. 23.2 g of a gas occupies 32.1 L at 850 torr and 28.9˚C.23.2 g of a gas occupies 32.1 L at 850 torr and 28.9˚C. Determine the molar mass.Determine the molar mass.
 A. 16 g/mol  A. 16 g/mol B. 33.6 g/mol B. 33.6 g/mol C. 167 g/mol C. 167 g/mol D. D. 12200 g/mol12200 g/mol

45.45. Calculate the density of SOCalculate the density of SO22 gas at 0.960 atm and 35˚Cgas at 0.960 atm and 35˚C
 A. 2.86 g/L  A. 2.86 g/L B. 2.75 g/L B. 2.75 g/L C. 5.47 g/L C. 5.47 g/L D. D. 2.43g/L2.43g/L

46.46. Under the same conditions of temperature and pressure, which gas will diffuse at the slowest rate?Under the same conditions of temperature and pressure, which gas will diffuse at the slowest rate?
 A. helium  A. helium B. neon B. neon C. argon C. argon D.radonD.radon

47.47. Equimolar amounts of hydrogen and oxygen gas, at the same temperature, are released into a larger container. The ratio of the rateEquimolar amounts of hydrogen and oxygen gas, at the same temperature, are released into a larger container. The ratio of the rate
of diffusion of the hydrogen molecules to that of the molecules of oxygen would beof diffusion of the hydrogen molecules to that of the molecules of oxygen would be
 A. 256:1  A. 256:1 B. 16:1 B. 16:1 C. 1:16 C. 1:16 D. D. 4:14:1

48.48.  At the same temperature and press At the same temperature and press ure, which gas will diffuse through ure, which gas will diffuse through the through air at the fastest ratethe through air at the fastest rate ??
 A. H A. H22 B. OB. O22 C. C. CO CO D. D. COCO22

49.49. In a gaseous mixture atIn a gaseous mixture at 20˚C, the partial pressures of the components are: hydrogen, 200 torr, carbon dioxide, 150 torr, methane,20˚C, the partial pressures of the components are: hydrogen, 200 torr, carbon dioxide, 150 torr, methane,
320 torr, ethylene, 105 torr. What is the volume percent of the hydrogen in the gas mixture?320 torr, ethylene, 105 torr. What is the volume percent of the hydrogen in the gas mixture?
 A. 12.6 %  A. 12.6 % B. 18.0 % B. 18.0 % C. 24.1 % C. 24.1 % D. D. 25.8 %25.8 %

50.50. In 1000 cubic feet of a mixture of HIn 1000 cubic feet of a mixture of H2,2, NN22 and COand CO22 at 250˚F, the partial pressures of the three gases are 0.26 atm, 0.32 atm, and 1.31at 250˚F, the partial pressures of the three gases are 0.26 atm, 0.32 atm, and 1.31
atm, respectively. Assuming that the gas is ideal, what is the weight fraction of hydrogenatm, respectively. Assuming that the gas is ideal, what is the weight fraction of hydrogen
 A. 0.78  A. 0.78 B. 0.0078 B. 0.0078 C. 0.078 C. 0.078 D. D. 7.87.8

--------------------------------------------------------------NOTHING FOLLOWS-------------------------------------------------------------------------------------------------------------------------NOTHING FOLLOWS-----------------------------------------------------------
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1.1. Given the following reaction:Given the following reaction:
NN2(g)2(g) + + 3H3H2(g)2(g) 2NH2NH3(g)3(g) ΔH=ΔH=-30kJ/mole-30kJ/mole

How will equilibrium of the following reaction be affected if the temperature is increased?How will equilibrium of the following reaction be affected if the temperature is increased?
 A. it will be shifted to the right A. it will be shifted to the right B. it will be shifted to the leftB. it will be shifted to the left
C. C. it it will will be be unaffected unaffected D. D. the the equilibrium equilibrium will will be be sharedshared

2.2. To increase the solubility of sugar in water, you mustTo increase the solubility of sugar in water, you must
 A. stir the solution vigorously A. stir the solution vigorously
B. pulverize the sugar particles before adding them to the waterB. pulverize the sugar particles before adding them to the water
C. heat the solutionC. heat the solution
D. evaporate the waterD. evaporate the water

3.3. Consider the reaction:Consider the reaction:    . . KKeqeq=25. Determine the number of =25. Determine the number of moles of moles of HH22remaining when 1 mole of both Hremaining when 1 mole of both H22

and Iand I22 are equilibriated in a liter box. are equilibriated in a liter box.
 A. 1/6 mole  A. 1/6 mole B. 2/7 mole B. 2/7 mole C. 5/7 mole C. 5/7 mole D. D. 5/6 mole5/6 mole

4.4. For the reaction:For the reaction: 2 2     22 + D, the equilibrium concentrations of A, B, C, and D in mol/L are 2, 1.2, 3.0, and 0.6 + D, the equilibrium concentrations of A, B, C, and D in mol/L are 2, 1.2, 3.0, and 0.6
respectively. What is the numerical value Krespectively. What is the numerical value Keqeq??
 A. 0.889  A. 0.889 B. 1.33 B. 1.33 C. 1.12 C. 1.12 D. D. 4.324.32

5.5.  At equilibrium, a 1 liter reactor contai At equilibrium, a 1 liter reactor contai ns 0.3 mol of A, 0.1 mol of B anns 0.3 mol of A, 0.1 mol of B an d 0.6 mol of C, according to the eqd 0.6 mol of C, according to the eq uation:uation:         . If 0.2 mol. If 0.2 mol
of C was added, how many moles of C was left at equilibrium?of C was added, how many moles of C was left at equilibrium?
 A. 0.80  A. 0.80 B. 0.45 B. 0.45 C. 0.94 C. 0.94 D. D. 0.780.78

6.6. What will be the degree of dissociation of phosphorusWhat will be the degree of dissociation of phosphoruspentachloride at 25.0˚C when 0.1 mole is placed in a 3pentachloride at 25.0˚C when 0.1 mole is placed in a 3-liter vessel containing-liter vessel containing
chloride at 0.5 atm pressure?chloride at 0.5 atm pressure?
 A. 42.6%  A. 42.6% B. 57.4% B. 57.4% C. 64.9% C. 64.9% D. D. 35.1%35.1%
 Answer: 2.78 X 10 Answer: 2.78 X 10-4-4 %%

7.7. Ethanol is manufactured by the hydrogenation of acetaldehyde according to the reaction:Ethanol is manufactured by the hydrogenation of acetaldehyde according to the reaction:    
The feed gas to the reactor contains 30 mole% CHThe feed gas to the reactor contains 30 mole% CH33CHO, 40mole% HCHO, 40mole% H22, 20 mole% N, 20 mole% N22 and 10 mole% H and 10 mole% H22O. If the reaction comes toO. If the reaction comes to
equilibrium at 650 K and 2 bar, and if no other reaction occurs, what is the mole fraction of CHequilibrium at 650 K and 2 bar, and if no other reaction occurs, what is the mole fraction of CH33CHO of the product gas from theCHO of the product gas from the
reaction? Assume ideal gases and, for the given reaction, ΔG˚=reaction? Assume ideal gases and, for the given reaction, ΔG˚=--4.027 kJ/mol at 650 K (P˚=1 bar).4.027 kJ/mol at 650 K (P˚=1 bar).
 A. 0.120  A. 0.120 B. 0.163 B. 0.163 C. 0.239 C. 0.239 D. D. 0.2830.283

8.8.  At 500 K, the equilibrium constant fo At 500 K, the equilibrium constant fo r the reaction:r the reaction: 22      2  2is Kis Kpp=52.0. An equilibrium mixture of the=52.0. An equilibrium mixture of the

three gases has a partial pressure of 0.095 atm and 0.171 atm for NOthree gases has a partial pressure of 0.095 atm and 0.171 atm for NO22 and Cland Cl22, respectively. What is the partial pressure of NOCl in, respectively. What is the partial pressure of NOCl in
the mixture?the mixture?
 A. 3.53 atm  A. 3.53 atm B. 8.02 E-2 atm B. 8.02 E-2 atm C. 0.283 atm C. 0.283 atm D. D. 0.845 atm0.845 atm

9.9.  Amylene C Amylene C55HH1010 and acetic acid react to give the ester according to the reaction:and acetic acid react to give the ester according to the reaction:     
What is the value of KWhat is the value of Kcc if 0.00645 mole of amylene and 0.001 mole of acetic acid mixed in 845 mL of a certain inert solvent react to if 0.00645 mole of amylene and 0.001 mole of acetic acid mixed in 845 mL of a certain inert solvent react to
give 0.000734 mole of ester?give 0.000734 mole of ester?
 A. 4  A. 4 B. 0.25 B. 0.25 C. 6 C. 6 D. D. 33

10.10. For the reaction,For the reaction, 22   2  2   , ΔH=19800 cal and ΔG= 9000 cal at 25.0˚C. Assuming ΔH to be, ΔH=19800 cal and ΔG= 9000 cal at 25.0˚C. Assuming ΔH to be

constant, calculate the dissociation pressure of NaHSOconstant, calculate the dissociation pressure of NaHSO44 at 700 K?at 700 K?
 A.13 atm  A.13 atm B. 27 atm B. 27 atm C. 54 atm C. 54 atm D. D. 105 atm105 atm

11.11. Carbon dioxide gas dissociates at high temperature according to the following equation:Carbon dioxide gas dissociates at high temperature according to the following equation:22 22   
 At 3000 At 3000˚Cand 1˚Cand 1 atm, COatm, CO22 is 40% dissociated. If 25 L of CO is 40% dissociated. If 25 L of CO22 at 20˚C and 1 atm are heated at 3000˚C at constant pressure, theat 20˚C and 1 atm are heated at 3000˚C at constant pressure, the
volume of the resulting gas is:volume of the resulting gas is:
 A. 335 L  A. 335 L B. 285 L B. 285 L C. 205 L C. 205 L D. D. 312 L312 L

12.12. From the data in problem 11, what will be the degree of dissociation if the pressure at equilibrium is raised to 2 atm.From the data in problem 11, what will be the degree of dissociation if the pressure at equilibrium is raised to 2 atm.
 A. 0.05  A. 0.05 B. 0.34 B. 0.34 C. 0.28 C. 0.28 D. D. 0.090.09

13.13. German silver is an alloy ofGerman silver is an alloy of
 A. copper, nickel, and zinc  A. copper, nickel, and zinc C. copper, aluminum, and silverC. copper, aluminum, and silver
B. B. silver, silver, zinc, zinc, and and aluminum aluminum D.silver, D.silver, nickel, nickel, and and zinczinc

14.14. Photographic plates are coated inPhotographic plates are coated in
 A. silver nitrate  A. silver nitrate B. silver halide B. silver halide C. calcium silicate C. calcium silicate D.metallic silverD.metallic silver

15.15. What is the mean speed of nitrogen molecules in air at 25.0˚C?What is the mean speed of nitrogen molecules in air at 25.0˚C?
 A. 410 m/s  A. 410 m/s B. 475 m/s B. 475 m/s C. 450 m/s C. 450 m/s D. D. 490 m/s490 m/s

16.16.  An oxygen molecule has 10 the mass  An oxygen molecule has 10 the mass of a hydrogen molecule. A sampof a hydrogen molecule. A samp le of hydrogen gas whose molele of hydrogen gas whose molecules have the same averagecules have the same average
kinetic energy as the molecules in a sample of oxygen at 400˚K is at a temperature of kinetic energy as the molecules in a sample of oxygen at 400˚K is at a temperature of 
 A. 25 K  A. 25 K B. 400 K B. 400 K C. 1600 K C. 1600 K D. D. 6400 K6400 K

17.17.  A concern associated with the b A concern associated with the b urning of fossil fuels is a build-up of urning of fossil fuels is a build-up of COCO22 in the upper atmosphere that will cause the atmosphere to in the upper atmosphere that will cause the atmosphere to
warm-up (the greenhouse effect). Calculate the temperature required for the average molecular speed of COwarm-up (the greenhouse effect). Calculate the temperature required for the average molecular speed of CO22 to equal the escape to equal the escape
velocity of 11 km/s.velocity of 11 km/s.
 A. 2100 K  A. 2100 K B. 21000 K B. 21000 K C. 210000 K C. 210000 K D. D. 2100000K2100000K Page 1 of 5Page 1 of 5



18.18. The pH of acid rain maybe as low as 2.80. What is the hydronium concentration of such acid rain?The pH of acid rain maybe as low as 2.80. What is the hydronium concentration of such acid rain?
 A. 1.6  A. 1.6 B. 1.6 E-3 B. 1.6 E-3 C. 6.3 E-12 C. 6.3 E-12 D. D. 9.7 E-29.7 E-2

19.19. Calculate the pH of a 0.030 M HCl solution.Calculate the pH of a 0.030 M HCl solution.
 A. 0.52  A. 0.52 B. 1.52 B. 1.52 C. 3.0 C. 3.0 D. D. 3.513.51

20.20. The solubility product constant of Mg(OH)The solubility product constant of Mg(OH)22 in water is 1.2 E-11. If the Mg in water is 1.2 E-11. If the Mg2+2+ concentration in an acid solution is 1.2 E-5 mol/L, what isconcentration in an acid solution is 1.2 E-5 mol/L, what is
the pH at which Mg(OH)the pH at which Mg(OH)22 just begins to precipitate ? just begins to precipitate ?
 A. 3  A. 3 B. 4 B. 4 C. 11 C. 11 D. D. 1212

21.21. If 0.1 mole of solid NaOH is added to 1 liter of 0.125 M HAc solution. Calculate the final HIf 0.1 mole of solid NaOH is added to 1 liter of 0.125 M HAc solution. Calculate the final H++ ion concentration.ion concentration.
 A. 1.5 E-4 M  A. 1.5 E-4 M B. 2.6 E-4 M B. 2.6 E-4 M C. 5.9 E-4 M C. 5.9 E-4 M D. D. 4.6 E-6 M4.6 E-6 M

22.22. 100 mL of 0.01 M NaOH solution is added to 150 mL of 0.2 M HAc solution. Calculate the final H100 mL of 0.01 M NaOH solution is added to 150 mL of 0.2 M HAc solution. Calculate the final H++ ion concentration. ion concentration.
 A. 3.2 E-4 M  A. 3.2 E-4 M B. 3.7 E-5 M B. 3.7 E-5 M C. 3.2 E-5 M C. 3.2 E-5 M D. D. 3.7 E-6 M3.7 E-6 M

23.23. The acidity constant for acetic acid is 1.8 E-5. Find pKa.The acidity constant for acetic acid is 1.8 E-5. Find pKa.
 A. 3.6  A. 3.6 B. 4.2 B. 4.2 C. 4.7 C. 4.7 D. D. 5.45.4

24.24. The pH of a solution is 6.38. Find the concentration of hydroxide ions in moles per liter.The pH of a solution is 6.38. Find the concentration of hydroxide ions in moles per liter.
 A. 1.2 E-6  A. 1.2 E-6 B. 2.4 E-8 B. 2.4 E-8 C. 2.4 E-6 C. 2.4 E-6 D. D. 1.2 E-81.2 E-8

25.25. Calculate the pH of a 0.10 M NHCalculate the pH of a 0.10 M NH3(aq)3(aq), K=1.8 E-5?, K=1.8 E-5?
 A. 2.9  A. 2.9 B. 1.1 B. 1.1 C. 3.4 C. 3.4 D. D. 10.610.6

26.26. Calculate the ionization constant of HAc if 0.1 M HAc is 1.34% ionized.Calculate the ionization constant of HAc if 0.1 M HAc is 1.34% ionized.
 A. 1.2 E-4  A. 1.2 E-4 B. 1.8 E-5 B. 1.8 E-5 C. 2.6E-4 C. 2.6E-4 D. D. 2.6E-52.6E-5

27.27. What is the pH of 0.256 M NHWhat is the pH of 0.256 M NH44Cl? KCl? Kbb= 1.8 E-5= 1.8 E-5
 A. 2.64  A. 2.64 B. 9.80 B. 9.80 C. 11.36 C. 11.36 D. D. 4.924.92

28.28. Five mL of 3 M HAc is added to 50 mL of 1 M NaAc solution. Find the hydrogen ion concentration.Five mL of 3 M HAc is added to 50 mL of 1 M NaAc solution. Find the hydrogen ion concentration.
 A. 5.4 E-6  A. 5.4 E-6 B. 6.7 E-4 B. 6.7 E-4 C. 1.2 E-8 C. 1.2 E-8 D. D. 1.8 E 51.8 E 5

29.29. What is the pH of a solution containing 0.01 M acetic acid and 0.01 M sodium acetate?What is the pH of a solution containing 0.01 M acetic acid and 0.01 M sodium acetate?
 A. 9.26  A. 9.26 B. 4.74 B. 4.74 C. 3.25 C. 3.25 D. D. 10.7510.75

30.30. The solubility of CaFThe solubility of CaF22 is 2 x 10 is 2 x 10-4-4 mole/liter. Its solubility product is mole/liter. Its solubility product is
 A. 2.0 x 10 A. 2.0 x 10-4-4 B. B. 4.0 4.0 x x 1010-8-8 C. C. 8.0 8.0 x x 1010-12-12 D. D. 3.2 3.2 x x 1010-11-11

31.31. Calculate the solubility of Mg(OH)Calculate the solubility of Mg(OH)22 in grams per liter from the solubility product constant. in grams per liter from the solubility product constant.
Ksp= 8.9E-12Ksp= 8.9E-12
 A. 0.0021 g/L  A. 0.0021 g/L B. 0.0076 g/L B. 0.0076 g/L C. 0.187 g/L C. 0.187 g/L D. D. 0.561 g/L0.561 g/L

32.32. The equilibrium constant for the reactionThe equilibrium constant for the reaction       is K=3.29 x10 is K=3.29 x1066 at 298 K. at 298 K.

Calculate the value of Kc, the equilibrium constant expressed in terms of concentration.Calculate the value of Kc, the equilibrium constant expressed in terms of concentration.
 A. 3,44 E 2  A. 3,44 E 2 B. 8.15 E 4 B. 8.15 E 4 C. 8.15 E 6 C. 8.15 E 6 D. D. 3.44 E 43.44 E 4

33.33. To avoid freezing a 10-L tank of water at -To avoid freezing a 10-L tank of water at -5˚C, the weight in grams of calcium chloride5˚C, the weight in grams of calcium chloride to be added isto be added is
 A. 1668  A. 1668 B. 995 B. 995 C. 110 C. 110 D. D. 10001000

34.34. The boiling point of one mole of sugar in 1 liter of water isThe boiling point of one mole of sugar in 1 liter of water is
 A A. 100.52˚C. 100.52˚C B.B. 100.78˚C100.78˚C C.C. 101.5˚C101.5˚C D.D. 100˚C100˚C

35.35. 32 grams of a compound X when dissolved in 450 grams of CCl32 grams of a compound X when dissolved in 450 grams of CCl44 shall raise the boiling point by 6.21˚C. What is the molecularshall raise the boiling point by 6.21˚C. What is the molecular
weight of X? The molal boiling point constant of CClweight of X? The molal boiling point constant of CCl44 is 5.03 is 5.03 ˚C/molal.˚C/molal.
 A. 29  A. 29 B. 37 B. 37 C. 58 C. 58 D. D. 4444

36.36. The vapor pressureThe vapor pressure p p of liquid sulfur ttrioxide, SO of liquid sulfur ttrioxide, SO33, may be calculated for different temperatures, may be calculated for different temperatures T T  using the expression: using the expression:loglog  =    /  =    / 
Where, for the temperature range 24 to 48Where, for the temperature range 24 to 48̊ C, A = 9.117 and B = 1771 K. What is the vapor pressure of liquid sulfur trioxide at 32˚C˚C, A = 9.117 and B = 1771 K. What is the vapor pressure of liquid sulfur trioxide at 32˚C
 A. 0.82 MPa  A. 0.82 MPa B. 1.12 MPa B. 1.12 MPa C. 1.87 MPa C. 1.87 MPa D. D. 2.20 MPa2.20 MPa

37.37. Benzene and toluene from nearly an ideal solution. Calculate the total pressure above a solution having a mole fraction of benzeneBenzene and toluene from nearly an ideal solution. Calculate the total pressure above a solution having a mole fraction of benzene
of 0.80 at 20˚Cof 0.80 at 20˚C
 A. 40.7 mm  A. 40.7 mm B. 59.6 mm B. 59.6 mm C. 64.2 mm C. 64.2 mm D. D. 70.8 mm70.8 mm

38.38. One component of an ideal binary solution has a pure component vapor pressure equal to one fourth of the total pressure of theOne component of an ideal binary solution has a pure component vapor pressure equal to one fourth of the total pressure of the
vapor mixture. The component constitutes 20 mole% of liquid phase. What is its mole fraction in the vapor phase?vapor mixture. The component constitutes 20 mole% of liquid phase. What is its mole fraction in the vapor phase?
 A. 0.25  A. 0.25 B. 0.20 B. 0.20 C. 0.05 C. 0.05 D. D. 0.100.10

39.39. We dissolve 2.0 g We dissolve 2.0 g of protein in 1 L water. The oof protein in 1 L water. The osmotic pressure is measured to be 0.0021 atm at 25˚C. What is the approximatesmotic pressure is measured to be 0.0021 atm at 25˚C. What is the approximate
molecular weight of protein?molecular weight of protein?
 A. 20000 g/mol  A. 20000 g/mol B. 21000 g/mol B. 21000 g/mol C. 22000 g/mol C. 22000 g/mol D. D. 23000 g/mol23000 g/mol

40.40.  A solution is prepared at 20˚C contai A solution is prepared at 20˚C contai ning 7.8% wt benzene if nonning 7.8% wt benzene if non-volatile oil (MW=422-volatile oil (MW=422). Vapor pressure of benzene at 20˚C is 75). Vapor pressure of benzene at 20˚C is 75
mmHg. What is the equilibrium pressure of benzene vapor ( in mmHg) above the solution.mmHg. What is the equilibrium pressure of benzene vapor ( in mmHg) above the solution.
 A. 34.3  A. 34.3 B. 41.5 B. 41.5 C. 7.56 C. 7.56 D. D. 23.5423.54

BRINGHOME EXAMBRINGHOME EXAM

‘’‘’ Don’t aim for success if you want it, just do what you love and believe in and it will come naturally’’ Don’t aim for success if you want it, just do what you love and believe in and it will come naturally’’  - Dale Carnegie - Dale Carnegie

1.1. Which of the following statement is incorrectWhich of the following statement is incorrect
 A. absence of intermolecular forces A. absence of intermolecular forces
B. non-ideal gases may exhibit ideal gases behavior at high pressure and low temperatureB. non-ideal gases may exhibit ideal gases behavior at high pressure and low temperature
C. the molecules occupy no spaceC. the molecules occupy no space
D. all of the above are correctD. all of the above are correct

2.2.  A gas tends to expand indefinitely  A gas tends to expand indefinitely into a vacuum or into another gas. Thinto a vacuum or into another gas. Th is ability is referred to asis ability is referred to as
 A. viscosity  A. viscosity B. turbulence B. turbulence C. compressibility C. compressibility D. D. diffusiondiffusion

3.3. Suppose to bulbs having different gases at the same temperature but different pressures are connected together, the pressure ofSuppose to bulbs having different gases at the same temperature but different pressures are connected together, the pressure of
the gas mixture when they do not react together would bethe gas mixture when they do not react together would be Page 2 of 5Page 2 of 5



 A. equal to the sum of their pressur A. equal to the sum of their pressur es es C. more than the sum of their pressC. more than the sum of their press ureure
B. B. less less than than the the sum sum of of their their pressures pressures D.none D.none of of the the above above is is correctcorrect

4.4. Two objects are in thermal equilibrium when they have the sameTwo objects are in thermal equilibrium when they have the same
 A. kinetic energy  A. kinetic energy B. potential energy B. potential energy C. temperature C. temperature D.thermal energyD.thermal energy

5.5. Real gases will approach the behavior of ideal gas atReal gases will approach the behavior of ideal gas at
 A. low temperature and low pressure  A. low temperature and low pressure C. low temperature and high pressC. low temperature and high press ureure
B. B. high high temperature temperature and and high high pressure pressure D. D. high high temperature temperature and and low low pressurepressure

6.6. Which one of the following statements about Avogrado’s law and its application is correct?Which one of the following statements about Avogrado’s law and its application is correct?
 A. equal volumes of neon and nitro A. equal volumes of neon and nitro gen contain the same number gen contain the same number of atoms at STPof atoms at STP
B. equal volumes of neon and nitrogen contain the same number of molecules at STPB. equal volumes of neon and nitrogen contain the same number of molecules at STP
C. equal masses of neon and nitrogen contain the same number of moleculesC. equal masses of neon and nitrogen contain the same number of molecules
D. equal masses of neon and nitrogen have the same volume at STPD. equal masses of neon and nitrogen have the same volume at STP

7.7. The compressibility factor for every gas as the pressure approaches zero isThe compressibility factor for every gas as the pressure approaches zero is
 A. 0  A. 0 B. -1 B. -1 C. 2 C. 2 D. D. 11

8.8. Charles’s law involves which relationship in gases?Charles’s law involves which relationship in gases?
 A. volume/temperature  A. volume/temperature C. pressure/temperatureC. pressure/temperature
B. B. volume/pressure volume/pressure D. D. STPSTP

9.9. Boyle’s law involves which relationship in gases?Boyle’s law involves which relationship in gases?
 A. volume/temperature  A. volume/temperature C. pressure/temperatureC. pressure/temperature
B. B. volume/pressure volume/pressure D. D. STPSTP

10.10.  At what temperature will the velocity  At what temperature will the velocity of COof CO22 molecules equal the velocity of oxygen molecules at molecules equal the velocity of oxygen molecules at0˚C0˚C
 A. A. 102˚C102˚C B.B. 632˚C632˚C C.C. 132˚C132˚C D.D. 125˚C125˚C

11.11. What is the root mean square velocity of a molecule of hydrogen at 0˚C?What is the root mean square velocity of a molecule of hydrogen at 0˚C?
 A. 1.84 X 10 A. 1.84 X 1022 cm/s cm/s B. B. 1.84 1.84 X X 101055 cm/s cm/s C. C. 184 184 cm/s cm/s D. D. 1840 1840 cm/scm/s

12.12. The ratio of root mean square velocity to average velocity of a molecule, at a particular temperature isThe ratio of root mean square velocity to average velocity of a molecule, at a particular temperature is
 A. 1.086:1  A. 1.086:1 B. 1:1.086 B. 1:1.086 C. 2:1.086 C. 2:1.086 D. D. 1.086:21.086:2

13.13. Calculate the root mean square speed of a helium atom at 293 KCalculate the root mean square speed of a helium atom at 293 K
 A. 1363 m/s  A. 1363 m/s B. 1387 m/s B. 1387 m/s C. 1410 m/s C. 1410 m/s D. D. 1425 m/s1425 m/s

14.14. Calculate the root mean square speed of an oxygen molecule at 293 KCalculate the root mean square speed of an oxygen molecule at 293 K
 A. 450 m/s  A. 450 m/s B. 465 m/s B. 465 m/s C. 470 m/s C. 470 m/s D. D. 482 m/s482 m/s

15.15. Consider the following reaction at equilibrium:Consider the following reaction at equilibrium:33    2 2    92 92 . Which single change in conditions. Which single change in conditions

will cause a shift in equilibrium toward an increase in production of NHwill cause a shift in equilibrium toward an increase in production of NH33??
 A. addition of an inert gas  A. addition of an inert gas C. removal of hydrogen gasC. removal of hydrogen gas
B. B. increase increase in in volume volume of of the the system system D. D. increase increase in in pressure pressure of of the the systemsystem

16.16. Which of the following statement is false?Which of the following statement is false?
 A. In considering chemical equilib A. In considering chemical equilib rium, the relative stabilities of the prorium, the relative stabilities of the pro ducts and reactants areducts and reactants are
importantimportant
B. In considering chemical equilibrium, the pathway from the initial state to the final state is importantB. In considering chemical equilibrium, the pathway from the initial state to the final state is important
C. In treating reaction rates, the rate at which reactants are converted to products is importantC. In treating reaction rates, the rate at which reactants are converted to products is important
D. In treating reaction rates, the sequence of physical processes by which reactants are converted to products is importantD. In treating reaction rates, the sequence of physical processes by which reactants are converted to products is important

17.17. The hydrogen ion concentration isof a solution is 5 E-6 M. Find pOHThe hydrogen ion concentration isof a solution is 5 E-6 M. Find pOH
 A. 5.8  A. 5.8 B. 8.7 B. 8.7 C. 4.8 C. 4.8 D. D. 9.29.2

18.18. What is the pH of 0.01 M solution of HCl?What is the pH of 0.01 M solution of HCl?
 A. 3.5  A. 3.5 B. 4.1 B. 4.1 C. 3.9 C. 3.9 D. D. 2.02.0

19.19. Calculate the pOH of a 0.020 M HCl solutionCalculate the pOH of a 0.020 M HCl solution
 A. 1.7  A. 1.7 B. 12.3 B. 12.3 C. 2.8 C. 2.8 D. D. 11.211.2

20.20.  A weak acid, HA, has a Ka of 1 E A weak acid, HA, has a Ka of 1 E -5. If 0.10 mole of this acid is di-5. If 0.10 mole of this acid is di ssolved in one liter of water, the pessolved in one liter of water, the pe rcentage of acid dissociated rcentage of acid dissociated atat
equilibrium is closest toequilibrium is closest to
 A. 0.10%  A. 0.10% B. 1.00% B. 1.00% C. 99.9% C. 99.9% D. D. 99.9%99.9%

21.21. Calculate the ionization constant for 0.1 M nitrous acid that is 6.5% ionizedCalculate the ionization constant for 0.1 M nitrous acid that is 6.5% ionized
 A. 5.6 X 10 A. 5.6 X 10-2-2 B. B. 1.8 1.8 X X 1010-5-5 C. C. 4.5 4.5 X X 1010-4-4 D. D. 1.8 1.8 X X 1010-5-5

22.22. Calculate the percent ionization of 0.05 M acetic acid Ka= 1.8 X 10Calculate the percent ionization of 0.05 M acetic acid Ka= 1.8 X 10-5-5

 A. 6.7%  A. 6.7% B. 4.5% B. 4.5% C. 2.4% C. 2.4% D. D. 1.9%1.9%
23.23. What is the proof of a “wine cooler” that is 5% alcohol by volume?What is the proof of a “wine cooler” that is 5% alcohol by volume?

 A. 2.5 proof  A. 2.5 proof B. 5 proof B. 5 proof C. 10 proof C. 10 proof D. D. 50 proof50 proof
24.24.  A solution is made by mixing 30 mL o A solution is made by mixing 30 mL o f 8.0 M HCl, 100 mL 2.0 M HCl, anf 8.0 M HCl, 100 mL 2.0 M HCl, an d enough water to make 200 mL sd enough water to make 200 mL s olution. What is theolution. What is the

molarity of the HCl in the final solution?.molarity of the HCl in the final solution?.
 A. 0.455 M  A. 0.455 M B. 1.00 M B. 1.00 M C. 1.20 M C. 1.20 M D. D. 2.20 M2.20 M

25.25.  A certain solution contains 10.6 mg  A certain solution contains 10.6 mg of Naof Na22COCO33 per ml. to what volume should 100 mL of the solution be diluted to make it 0.0100 N? per ml. to what volume should 100 mL of the solution be diluted to make it 0.0100 N?
 A. 1 L  A. 1 L B. 1.5 L B. 1.5 L C. 2 L C. 2 L D. D. 2.5 L2.5 L

26.26. Find the hydrogen ion concentration in a solution containing 0.1 mole of HOCN and 0.1 mole of NaOCN per liter of solution.Find the hydrogen ion concentration in a solution containing 0.1 mole of HOCN and 0.1 mole of NaOCN per liter of solution.
 A. 2 E-4 M  A. 2 E-4 M B. 2 E-5 M B. 2 E-5 M C. 1.5 E-6 M C. 1.5 E-6 M D. D. 1.5 E-3 M1.5 E-3 M

27.27. If 100 mL of 0.1 M NHIf 100 mL of 0.1 M NH44Cl solution is added to 150 mL of 0.1 M NHCl solution is added to 150 mL of 0.1 M NH44OH solution, what is the hydroxide ion concentration in theOH solution, what is the hydroxide ion concentration in the
resulting solution? Kb(NHresulting solution? Kb(NH44OH)= 1.8 E-5OH)= 1.8 E-5
 A. 2.7 E-5 M  A. 2.7 E-5 M B. 2.7 E-4 M B. 2.7 E-4 M C. 6.2 E-4 M C. 6.2 E-4 M D. D. 6.2 E-5 M6.2 E-5 M

28.28.  An HCN-NaCN buffer solution has a  An HCN-NaCN buffer solution has a pH of 6. The HCN concentration is pH of 6. The HCN concentration is 0.2 M. find the concentration of Na0.2 M. find the concentration of Na CN. Ka(HCN)=4 E-10CN. Ka(HCN)=4 E-10
 A. 7.9 E-5 M  A. 7.9 E-5 M B. 7.9 E-6 M B. 7.9 E-6 M C. 7.9 E-4 M C. 7.9 E-4 M D. D. 7.9 E-7 M7.9 E-7 M

29.29. For the reaction:For the reaction:      .   .  equilibrium constant at 500˚C is 62.5. If 5 moles of Hequilibrium constant at 500˚C is 62.5. If 5 moles of H22 and 5.0 moles of I and 5.0 moles of I22are placed in aare placed in a

10 L container at 500˚C10 L container at 500˚C and allowed to come to equilibrium. Calculate the final concentration of H and allowed to come to equilibrium. Calculate the final concentration of H22..
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 A. 0.10 mol/L  A. 0.10 mol/L B. 0.10 L/mol B. 0.10 L/mol C. 0.20 mol/L C. 0.20 mol/L D. D. 0.20 L/mol0.20 L/mol
30.30. For the reaction:For the reaction:     . .  equilibrium constant at 500˚C is 62.5. If 5 moles of Hequilibrium constant at 500˚C is 62.5. If 5 moles of H22 and 5.0 moles of I and 5.0 moles of I22 are placed in are placed in

a 10 L container at 500˚C and allowed to come to equilibrium. Calculatea 10 L container at 500˚C and allowed to come to equilibrium. Calculatethe final concentration of Ithe final concentration of I22..
 A. 0.15 mol/L  A. 0.15 mol/L B. 0.15 L/mol B. 0.15 L/mol C. 0.10 mol/L C. 0.10 mol/L D. D. 0.10 L/mol0.10 L/mol

31.31. For the reaction:For the reaction:     . .  equilibrium constant at 500˚C is 62.5. If 5 moles of Hequilibrium constant at 500˚C is 62.5. If 5 moles of H22 and 5.0 moles of I and 5.0 moles of I22 are placed in are placed in

a 10 L container at 500˚C and allowed to come to equilibrium. Calculate the final concentration of HI.a 10 L container at 500˚C and allowed to come to equilibrium. Calculate the final concentration of HI.
 A. 0.80 L/mol  A. 0.80 L/mol B. 0.80 mol/L B. 0.80 mol/L C. 0.10 mol/L C. 0.10 mol/L D. D. 0.10 L/mol0.10 L/mol

32.32.  At 300 K and 1 atm CO At 300 K and 1 atm CO22 is 40% dissociated to CO and O is 40% dissociated to CO and O22 according to the equation according to the equation 22 22    . Its percent. Its percent
dissociation when pressure is increased to 2 atm isdissociation when pressure is increased to 2 atm is
 A. 0.350  A. 0.350 B. 0.335 B. 0.335 C. 0.425 C. 0.425 D. D. 0.3750.375

33.33.  A 2-L flask is filled with 0.2 mol of HI.  A 2-L flask is filled with 0.2 mol of HI. It is allowed to reach equilibrium at hiIt is allowed to reach equilibrium at hi gh temperature. If at equiligh temperature. If at equili brium the flask was found tobrium the flask was found to
contain 0.078 M HI. Calculate Kp.contain 0.078 M HI. Calculate Kp.
 A. 4.2 E-6  A. 4.2 E-6 B. 4.2 E-5 B. 4.2 E-5 C. 1.2 E-7 C. 1.2 E-7 D. D. 0.1410.141

34.34. What is the solubility product of barium fluoride if 1.3 g of barium fluoride dissolve in a liter?What is the solubility product of barium fluoride if 1.3 g of barium fluoride dissolve in a liter?
 A. 1.2 E-6  A. 1.2 E-6 B. 1.2 E-7 B. 1.2 E-7 C. 1.7 E-6 C. 1.7 E-6 D. D. 1.7 E-71.7 E-7

35.35. The solubility of BaSOThe solubility of BaSO44in water is 0.00092 gram per 100 ml. Find the value of Ksp for BaSOin water is 0.00092 gram per 100 ml. Find the value of Ksp for BaSO44..
 A. 1.5 E-9  A. 1.5 E-9 B. 1.5 E-8 B. 1.5 E-8 C. 1.5 E-7 C. 1.5 E-7 D. D. 1.5 E-61.5 E-6

36.36. Silver chromate, AgSilver chromate, Ag22CrOCrO44, is soluble to the extent of 0.0259 mole per liter. Calculate the solubilty product constant., is soluble to the extent of 0.0259 mole per liter. Calculate the solubilty product constant.
 A. 1.9 E-12  A. 1.9 E-12 B. 1.9 E-11 B. 1.9 E-11 C. 1.9 E-10 C. 1.9 E-10 D. D. 1.9 E-91.9 E-9
 Answer: 6.95 X10 Answer: 6.95 X10-5-5

37.37. Calculate the solubility of SrSOCalculate the solubility of SrSO44 in grams per 100 mL of solution from its solubility product constant, Ksp =7.6 E-7 in grams per 100 mL of solution from its solubility product constant, Ksp =7.6 E-7
 A. 0.016 g/100 mL  A. 0.016 g/100 mL B. 0.152 g/100 mL B. 0.152 g/100 mL C. 0.202 g/100 Ml C. 0.202 g/100 Ml D. D. 0.41 g/100 mL0.41 g/100 mL

38.38. It states that the partial vapor pressure of any volatile constituents of a solution is equal to the vapor pressure of the pure constituentIt states that the partial vapor pressure of any volatile constituents of a solution is equal to the vapor pressure of the pure constituent
multiplied by the mole fraction of that constituent in solutionmultiplied by the mole fraction of that constituent in solution
 A. A. Henry’s lawHenry’s law B.B. Raoult’s lawRaoult’s law C.C. Faraday’s LawFaraday’s Law D.D. Dalton’s LawDalton’s Law

39.39. One colligative property of solutions is its freezing point depression. Which observation will show that the solute is an electrolyte?One colligative property of solutions is its freezing point depression. Which observation will show that the solute is an electrolyte?
ΔtΔtf f /m/m
 A. is not a constant  A. is not a constant B. is not KB. is not Kf f  C. C. is is less less than than KKf f  D.is D.is greater greater than than KKf f 

40.40. The evidence that the solute do not freeze with the solvent is that.The evidence that the solute do not freeze with the solvent is that.
 A. the first crystals formed are precipit A. the first crystals formed are precipit ates of the soluteates of the solute
B. the freezing point of the solution that remains a liquid is getting lower and lower as freezing proceedsB. the freezing point of the solution that remains a liquid is getting lower and lower as freezing proceeds
C. the crystals formed could clearly be seen as that of the solutionC. the crystals formed could clearly be seen as that of the solution
D. the freezing point is a constantD. the freezing point is a constant

41.41. If common salt NaCl is dissolved in water, which of the following statements is true about the behavior of the solution relative to theIf common salt NaCl is dissolved in water, which of the following statements is true about the behavior of the solution relative to the
behavior of pure water?behavior of pure water?
 A. boiling point is lowered  A. boiling point is lowered C. melting point increasesC. melting point increases
B. B. freezing freezing point point is is decreased decreased D. D. none none of of this this is is truetrue

42.42. What is the freezing point of a solution that contains 0.05 mole of sugar, 0.05 mole of glycerin, and 0.05 mole of alcohol all in oneWhat is the freezing point of a solution that contains 0.05 mole of sugar, 0.05 mole of glycerin, and 0.05 mole of alcohol all in one
liter of water?liter of water?
 A. A. 0.28˚C0.28˚C B.B. 0.40˚C0.40˚C C.C. 0.65˚C0.65˚C D.D. 0.85˚C0.85˚C

43.43. Calculate the freezing point of 1.5 molal solution of NaCl in water.Calculate the freezing point of 1.5 molal solution of NaCl in water.
 A. A. – – 2.73˚C2.73˚C B. -B. -5.86˚C5.86˚C C. -C. -1.52˚C1.52˚C D. D. -- 0.52˚C0.52˚C

44.44. Which of these 0.1 M solution will give the highest boiling at 1 atmWhich of these 0.1 M solution will give the highest boiling at 1 atm
 A. table salt solution  A. table salt solution C. sugar solutionC. sugar solution
B. B. barium barium chloride chloride D. D. potassium potassium chloridechloride

45.45. The boiling point of chloroform can be measured with a particular apparatus with an accuracy of 0.01˚C. Calculate the numberThe boiling point of chloroform can be measured with a particular apparatus with an accuracy of 0.01˚C. Calculate the numberofof
grams of an impurity of M=100 g/mole which be required to raise the boiling point of 50 grams of chloroform by this amountgrams of an impurity of M=100 g/mole which be required to raise the boiling point of 50 grams of chloroform by this amount
 A. 0.0138 gram  A. 0.0138 gram B. 0.0156 g B. 0.0156 g C. 0.0168 g C. 0.0168 g D. D. 0.01798 g0.01798 g

46.46. Calculate the molal boiling point constant for water that has a boiling point of 100˚C, a heat of vaporization of 539.7 cal/gCalculate the molal boiling point constant for water that has a boiling point of 100˚C, a heat of vaporization of 539.7 cal/g, and a, and a
molecular weight of 18.02.molecular weight of 18.02.
 A. A. 1.88˚C/molal1.88˚C/molal B.B. 0.32˚C/molal0.32˚C/molal C.C. 0.62˚C/molal0.62˚C/molal D.D. 1.06˚C/molal1.06˚C/molal

47.47.  Assuming 100% dissociation of the s Assuming 100% dissociation of the s olutes, what would be the freezing polutes, what would be the freezing p oint depression for an aqueooint depression for an aqueous solution that is 0.10 m us solution that is 0.10 m inin
NaCl and 0.10 m in CaClNaCl and 0.10 m in CaCl22??
 A. 0.93 K  A. 0.93 K B. -B. -0.93˚C0.93˚C C.C. 1.82˚C1.82˚C D. D. --1.82˚C1.82˚C

48.48. The vapor pressure of toluene is 6.811 kPa at 310 K and 24.15 kPa at 340 K. Assuming that the variation of vapor pressureThe vapor pressure of toluene is 6.811 kPa at 310 K and 24.15 kPa at 340 K. Assuming that the variation of vapor pressure p p with with
temperaturetemperature T T  maybe described by the expression maybe described by the expression

loglog  =   =   
What are the values of What are the values of  A A andand BB??
 A. A=7.059, B=1930 K  A. A=7.059, B=1930 K C. A=5.307, B=1930 KC. A=5.307, B=1930 K
B. B. A=7.059, A=7.059, B=2100 B=2100 K K D. D. A=5.307, A=5.307, B=2100 B=2100 KK

49.49. Caustic soda can be stored inCaustic soda can be stored in
 A. steel drums  A. steel drums B. cast iron drums B. cast iron drums C. gun metal drums C. gun metal drums D.brass drumsD.brass drums

50.50.  Ability of a material to absorb energ Ability of a material to absorb energ y in deformation in the plastic y in deformation in the plastic range is characterized as irange is characterized as i tsts
 A. ductility  A. ductility B. toughness B. toughness C. creep C. creep D.resilienceD.resilience

51.51. Slow and progressive deformation of a material with time under constant stress is calledSlow and progressive deformation of a material with time under constant stress is called
 A. creep  A. creep B. erosion B. erosion C. resilier ice C. resilier ice D.none of theseD.none of these

52.52. The pressure exerted by gases is due to theThe pressure exerted by gases is due to the
 A. small size of the particles  A. small size of the particles B. rapid motion of moleculesB. rapid motion of molecules
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C.large C.large space space between between molecules molecules D. D. lack lack of of attraction attraction between between moleculesmolecules
53.53. Gases are compressible becauseGases are compressible because

 A. gas molecules are in motion  A. gas molecules are in motion B. gas molecules are far apartB. gas molecules are far apart
C. C. gas gas molecules molecules are are very very tiny tiny D. D. molecular molecular attraction attraction is is negligiblenegligible

54.54.  A gas deviates most from ideal beha A gas deviates most from ideal beha vior when it is subjected tovior when it is subjected to
 A. low T and high P  A. low T and high P B. low T and low P B. low T and low P C. high T and high P C. high T and high P D. high T and low PD. high T and low P

55.55. It is defined as the average distance a molecule traverses before colliding with other molecules.It is defined as the average distance a molecule traverses before colliding with other molecules.
 A. mean free path  A. mean free path B. collision distance B. collision distance C. collision length C. collision length D. translationD. translation

--------------------------------------------------------------NOTHING FOLLOWS------------------------------------------------------------------------------------------------------------------------------NOTHING FOLLOWS----------------------------------------------------------------
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Physical and Chemical PrinciplesPhysical and Chemical Principles
 ___________________________________________ _____________________________________________________________________________________________________________________________________________________________________________________________________________________
INSTRUCTIONS: Select the correct answer for each of the following questions. Mark only one answer for each item by marking the boxINSTRUCTIONS: Select the correct answer for each of the following questions. Mark only one answer for each item by marking the box
corresponding to the letter of your choice on the answer sheet provided. STRICTLY NO ERASURES ALLOWED. Use pencil no.2 only.corresponding to the letter of your choice on the answer sheet provided. STRICTLY NO ERASURES ALLOWED. Use pencil no.2 only.

1.1. Wood alcohol isWood alcohol is
 A. methanol  A. methanol B. grain alcohol B. grain alcohol C. ethanol C. ethanol D. 2-propanolD. 2-propanol

2.2. Which of the following will evaporate easily in a dry cloth?Which of the following will evaporate easily in a dry cloth?
 A. water  A. water B. acetone B. acetone C. diethyl ether C. diethyl ether D. oilD. oil

3.3. One Rutherford is equal toOne Rutherford is equal to
 A. 1 E 4 disintegrations/sec  A. 1 E 4 disintegrations/sec C. 1 E 8 disintegrations/secC. 1 E 8 disintegrations/sec
B. B. 1 1 E E 6 6 disintegrations/sec disintegrations/sec D. D. 1 1 E E 9 9 disintegrations/secdisintegrations/sec

4.4. 200 ppm is equal to _____ mg/L200 ppm is equal to _____ mg/L
 A. 0.2  A. 0.2 B. 20 B. 20 C. 200 C. 200 D. 100D. 100

5.5.  According to the uncertainty principle According to the uncertainty principle , it is impossible to precisely de, it is impossible to precisely de termine at the same time a particles’termine at the same time a particles’ ss
 A. position and charge  A. position and charge C. momentum and energyC. momentum and energy
B. B. position position and and momentum momentum D. D. charge charge and and massmass

6.6. Which of the following is a homogeneous mixture?Which of the following is a homogeneous mixture?
I. I. Water Water II. II. Water Water and and alcohol alcohol III. III. AirAir

 A. I, II, and III  A. I, II, and III B. II and III only B. II and III only C. I and II only C. I and II only D. I and III onlyD. I and III only
7.7. The differing abilities of substances to adhere to the surfaces of various solids such as paper and starch can also be used toThe differing abilities of substances to adhere to the surfaces of various solids such as paper and starch can also be used to

separate mixtures. This is the basis of_______.separate mixtures. This is the basis of_______.
 A. chromatography  A. chromatography B. distillation B. distillation C. filtration C. filtration D. extractionD. extraction

8.8.  Aluminum is approximately ______ p Aluminum is approximately ______ p ercent by mass in the Earth’s crustercent by mass in the Earth’s crust..
 A. 4.7  A. 4.7 B. 7.5 B. 7.5 C. 9.2 C. 9.2 D. 25.7D. 25.7

9.9. NHNH33 is is
 A. trigonal planar  A. trigonal planar B. tetrahedral B. tetrahedral C. linear C. linear D. trigonal pyramidD. trigonal pyramid

10.10. PHPH33 is is
 A. trigonal planar  A. trigonal planar B. tetrahedral B. tetrahedral C. linear C. linear D. trigonal pyramidD. trigonal pyramid

11.11. Water is a ______ molecule.Water is a ______ molecule.
 A. diatomic  A. diatomic B. triatomic B. triatomic C. monoatomic C. monoatomic D. tetra-atomicD. tetra-atomic

12.12. Oxygen is approximately______ percent by mass in the human body.Oxygen is approximately______ percent by mass in the human body.
 A. 7  A. 7 B. 10 B. 10 C. 18 C. 18 D. 65D. 65

13.13. The normal boiling point of oxygen isThe normal boiling point of oxygen is
 A. A. 100˚C100˚C B. -B. -253˚C253˚C C. -C. -183˚C183˚C D.D. 20˚C20˚C

14.14. Transition elements are found in theTransition elements are found in the
 A. d and f block  A. d and f block B. p block B. p block C. s block C. s block D. d blockD. d block

15.15.  An atomic bond resulting from the f An atomic bond resulting from the f ormation of a molecular orbital bormation of a molecular orbital b y the head-on collisioy the head-on collisio n of atomic orbitals.n of atomic orbitals.
 A. sigma bond  A. sigma bond B. ionic bond B. ionic bond C. pi bond C. pi bond D. covalent bondD. covalent bond

16.16. Which does not belong to the group?Which does not belong to the group?
 A. Cu  A. Cu B. B B. B C. Si C. Si D. AsD. As

17.17. The most abundant element in the solar system isThe most abundant element in the solar system is
 A. hydrogen  A. hydrogen B. nitrogen B. nitrogen C. oxygen C. oxygen D. heliumD. helium

18.18.
 ==  isis

 A. Charles Law  A. Charles Law CC. Combined Boyle’s and Charles Law. Combined Boyle’s and Charles Law
B. B. Ideal Ideal Gas Gas Law Law D. D. translationtranslation

19.19. Which of the following is a chemical propertyWhich of the following is a chemical property
 A. flammability  A. flammability B. color B. color C. odor C. odor D. densityD. density

20.20. The rise of liquids up very narrow tubes is calledThe rise of liquids up very narrow tubes is called
 A. surface tension  A. surface tension B. capillary action B. capillary action C. viscosity C. viscosity D. buoyant forceD. buoyant force

21.21. Which of the following does not belong to the group?Which of the following does not belong to the group?
 A. B  A. B B. As B. As C. Mg C. Mg D. SiD. Si

22.22. HH++ is a/an_____. is a/an_____.
 A. proton  A. proton B. electron B. electron C. element C. element D. neutronD. neutron

23.23. The purest form of iron isThe purest form of iron is
 A. cast iron  A. cast iron B. pig iron B. pig iron C. mild steel C. mild steel D. wrought ironD. wrought iron

24.24. Who was credited for the discovery of oxygenWho was credited for the discovery of oxygen
 A. C.W Scheele  A. C.W Scheele B. J. Dalton B. J. Dalton C. J.B. Priestly C. J.B. Priestly D. A. LavoisierD. A. Lavoisier

25.25. The science dealing with the study if phenomena at very low temperatures is known asThe science dealing with the study if phenomena at very low temperatures is known as
 A. refrigenics  A. refrigenics B. cytogenics B. cytogenics C. frozenics C. frozenics D. cryogenicsD. cryogenics

26.26. Ionic solidsIonic solids
 A. are hard materials of low melting p A. are hard materials of low melting p oint oint C. are hard materials of high meltinC. are hard materials of high meltin g pointg point
B. B. are are soft soft materials materials of of low low melting melting point point D. D. are are soft soft materials materials of of high high melting melting pointpoint

27.27. What bond possess the highest thermal and electrical conductivity?What bond possess the highest thermal and electrical conductivity?
 A. Ionic bond  A. Ionic bond B. metallic bond B. metallic bond C. covalent bond C. covalent bond D. hydrogen bondD. hydrogen bond
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28.28.  A salt that is hammered into pieces  A salt that is hammered into pieces is a characteristic of a materiais a characteristic of a materia l pertaining to itsl pertaining to its
 A. brittleness  A. brittleness B. malleability B. malleability C. ductility C. ductility D. volatilityD. volatility

29.29. Which of the following is the simplest matter?Which of the following is the simplest matter?
 A. gas  A. gas B. liquid B. liquid C. solid C. solid D. any of the threeD. any of the three

30.30. Gasoline does not dissolve in water because it containsGasoline does not dissolve in water because it contains
 A. alkenes  A. alkenes B. alkynes B. alkynes C.C. alkanes’alkanes’ D. D. aromatic aromatic carboncarbon

31.31. The melting point and boiling point of halogens isThe melting point and boiling point of halogens is
 A. increases with increasing atomic n A. increases with increasing atomic n umber umber C. decreases with increasing mass nC. decreases with increasing mass n umberumber
B. B. increases increases with with increasing increasing mass mass number number D. D. decreases decreases with with increasing increasing mass mass numbernumber

32.32. With regards to corrosion of materials, passivation is the process thatWith regards to corrosion of materials, passivation is the process that
 A. intensifies deterioration  A. intensifies deterioration C. intensifies deterioration temporarilC. intensifies deterioration temporaril yy
B. B. changes changes the the composition composition of of the the material material l l D. D. inhibits inhibits further further deteriorationdeterioration

33.33. Sometimes as we remove heat from a liquid we can temporarily cool it below its freezing point without forming a solid. ThisSometimes as we remove heat from a liquid we can temporarily cool it below its freezing point without forming a solid. This
phenomenon is calledphenomenon is called
 A. fusion  A. fusion B. supercooling B. supercooling C. vaporization C. vaporization D. sublimationD. sublimation

34.34. The highest temperature at which a substance can exist as a liquid is called itsThe highest temperature at which a substance can exist as a liquid is called its
 A. boiling point  A. boiling point B. melting point B. melting point C. critical point C. critical point D. Boyle temperatureD. Boyle temperature

35.35. The triple point of water isThe triple point of water is
 A. A. 0˚C and 1 atm0˚C and 1 atm B.B. 0.0098 ˚C, 4.58 torr0.0098 ˚C, 4.58 torr C.C. 374.4˚C, 217.7 atm374.4˚C, 217.7 atm D.-D.-56.4˚C, 5.11 atm56.4˚C, 5.11 atm

36.36. Bauxite is an oxide material ofBauxite is an oxide material of
 A. Ba  A. Ba B. Bi B. Bi C. B C. B D. AlD. Al

37.37.  A solid whose particles have no order A solid whose particles have no order ly structurely structure
 A. polycrystalline  A. polycrystalline B. crystalline B. crystalline C. amorphous C. amorphous D. meltD. melt

38.38. It is a concise It is a concise verbal statement verbal statement or a mathematical equation that summarizes a broad or a mathematical equation that summarizes a broad variety of observations and experiencesvariety of observations and experiences
 A. hypothesis  A. hypothesis B. theory B. theory C. scientific law C. scientific law D. scientific methodD. scientific method

39.39. Hydrogen is how many percent of the earth’s crust?Hydrogen is how many percent of the earth’s crust?
 A. 1 % by volume  A. 1 % by volume B. 10% by weight B. 10% by weight C. 10 % by volume C. 10 % by volume D. 1 % by weightD. 1 % by weight

40.40. When a temperature of solid is raised. It expands in all directions. Certain crystals are found to have different expansivities alongWhen a temperature of solid is raised. It expands in all directions. Certain crystals are found to have different expansivities along
different axes. However, many of the common materials have the same properties in all directions. The latter substances are calleddifferent axes. However, many of the common materials have the same properties in all directions. The latter substances are called
 A. isotropic substances  A. isotropic substances B. isogonic substances B. isogonic substances C. isotopic substances C. isotopic substances D. isothermalD. isothermal

41.41. The liquid oxygen boils atThe liquid oxygen boils at
 A. A. 0˚C0˚C B. -B. -184.4˚C184.4˚C C. -C. -365˚C365˚C D. D. -- 183˚C183˚C

42.42. What is false about hydrogenWhat is false about hydrogen
 A. dissolves readily in water  A. dissolves readily in water C. high diffusivityC. high diffusivity
B. B. colorless colorless gas gas D. D. odorless odorless gasgas

43.43. He coined the word “polymer” toHe coined the word “polymer” to denote molecular substances of high molecular mass formed by the polymerization (joining denote molecular substances of high molecular mass formed by the polymerization (joining
together) of monomers, molecules with low molecular mass.together) of monomers, molecules with low molecular mass.
 A. Arthur Little  A. Arthur Little B. Antoine Lavoisier B. Antoine Lavoisier C. Jons Jakob Berzelius C. Jons Jakob Berzelius D. John DaltonD. John Dalton

44.44. Ozone is readily dissolved inOzone is readily dissolved in
 A. water  A. water B. turpentine oil B. turpentine oil C. kerosene oil C. kerosene oil D. xanthate oilD. xanthate oil

45.45. Which of the following has compounds which are more often colored?Which of the following has compounds which are more often colored?
 A. alkali metals  A. alkali metals B. halogens B. halogens C. alkaline earth metals C. alkaline earth metals D. transition metalsD. transition metals

46.46. The following exhibit polar covalent bonds, exceptThe following exhibit polar covalent bonds, except
 A. Na A. Na22O O B. B. HF HF C. C. HH22O O D. D. NONO22

47.47.  Among the intermolecular forces of at Among the intermolecular forces of at traction, which one is present in Ctraction, which one is present in C ClCl44??
 A. London Dispersion Forces  A. London Dispersion Forces C. dipole-dipole forcesC. dipole-dipole forces
B. B. hydrogen hydrogen bonding bonding D. D. network network covalentcovalent

48.48. When light waves pass through, they are scattered in such a way that the waves seem to spread out. This physical phenomenon isWhen light waves pass through, they are scattered in such a way that the waves seem to spread out. This physical phenomenon is
calledcalled
 A. refraction  A. refraction B. rarefraction B. rarefraction C. diffraction C. diffraction D. reflectionD. reflection

49.49. Which of the following has the highest boiling point?Which of the following has the highest boiling point?
 A. water  A. water B. benzene B. benzene C. toluene C. toluene D. phenolD. phenol

50.50. Which of the following is not true about hydrides?Which of the following is not true about hydrides?
 A. the hydride ion is very basic A. the hydride ion is very basic
B. the hydride ion reacts readily with compounds having weakly acidic protons to form HB. the hydride ion reacts readily with compounds having weakly acidic protons to form H22

C. ionic hydrides can be used as a convenient (although expensive) source of HC. ionic hydrides can be used as a convenient (although expensive) source of H22

D. all are correctD. all are correct
51.51. Which of the following when present in water can lead to brown staining in sanitary wares?Which of the following when present in water can lead to brown staining in sanitary wares?

 A. fluorides  A. fluorides B. iron and manganese B. iron and manganese C. carbonates C. carbonates D. sulfatesD. sulfates
52.52. Which of the following is not in its standard states?.Which of the following is not in its standard states?.

 A. hydrogen gas  A. hydrogen gas B. graphite B. graphite C. calcium C. calcium D. ozoneD. ozone
53.53. It is an explanation of the general principles of certain phenomena with considerable evidence or facts to support it.It is an explanation of the general principles of certain phenomena with considerable evidence or facts to support it.

 A. hypothesis  A. hypothesis B. theory B. theory C. scientific law C. scientific law D. scientific methodD. scientific method
54.54. It is a general approach to a problem that involves many observations, seeking pattern in the observations, formulating hypothesisIt is a general approach to a problem that involves many observations, seeking pattern in the observations, formulating hypothesis

to explain the observations, and testing these hypothesis by further experimentsto explain the observations, and testing these hypothesis by further experiments
 A. hypothesis  A. hypothesis B. theory B. theory C. scientific law C. scientific law D. scientific methodD. scientific method

55.55. What is the name given to a unit that equals to 10What is the name given to a unit that equals to 10-9-9 gramgram
 A. nanogram  A. nanogram B. microgram B. microgram C. milligram C. milligram D. pictogramD. pictogram

56.56. In which of the following is the size of particles increasing?In which of the following is the size of particles increasing?
 A. colloids, solution, suspension  A. colloids, solution, suspension C. solution, suspension, colloidsC. solution, suspension, colloids
B. B. colloids, colloids, suspension, suspension, solution solution D. D. suspension, suspension, solution, solution, colloidscolloids
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57.57. It is a measure of how closely individual measurements agree with one another.It is a measure of how closely individual measurements agree with one another.
 A. precision  A. precision B. accuracy B. accuracy C. correspondence C. correspondence D. significanceD. significance

58.58. Which of the following is the most polar bond?Which of the following is the most polar bond?
 A. N-O  A. N-O B. C-C B. C-C C. C-H C. C-H D. H-FD. H-F

59.59. The pair of electrons which do not participate in the bonding is calledThe pair of electrons which do not participate in the bonding is called
 A. lone pair of non-bonding electro A. lone pair of non-bonding electro ns ns C. covalent bondC. covalent bond
B. B. ionic ionic bond bond D. D. bonding bonding electronselectrons

60.60. It refers to how closely individual measurementsIt refers to how closely individual measurements agree with the correct or “true” valueagree with the correct or “true” value
 A. precision  A. precision B. accuracy B. accuracy C. correspondence C. correspondence D. significanceD. significance

61.61. How many significant figures is in 4.003?How many significant figures is in 4.003?
 A. 1  A. 1 B. 2 B. 2 C. 3 C. 3 D. 4D. 4

62.62. Which is a semiconductor?Which is a semiconductor?
 A. B  A. B B. Si B. Si C. Ge C. Ge D. all of theseD. all of these

63.63.  A chemical reaction which requires h A chemical reaction which requires h eat to produce products.eat to produce products.
 A. reversible reaction  A. reversible reaction B. irreversible reaction B. irreversible reaction C. exothermic reaction C. exothermic reaction D. endothermic reactionD. endothermic reaction

64.64. It is defined as the tendency of an atom to attract electronsIt is defined as the tendency of an atom to attract electrons
 A. ionization energy  A. ionization energy B. electron affinity B. electron affinity C. electronegativity C. electronegativity D. activation energyD. activation energy

65.65. Dispersion of a solid or liquid particles of microscopic size in a gas media such as smoke isDispersion of a solid or liquid particles of microscopic size in a gas media such as smoke is
 A. a soot  A. a soot B. a vapor B. a vapor C. a mist C. a mist D. an aerosolD. an aerosol

66.66. Cathode rays areCathode rays are
 A. protons  A. protons B. electrons B. electrons C. neutrons C. neutrons D. nucleonsD. nucleons

67.67. One angstrom equals to _____ mOne angstrom equals to _____ m
 A. 10 A. 10-3-3 B. B. 1010-9-9 C. 10C. 10-10-10 D. 10D. 10-12-12

68.68. Quicklime isQuicklime is
 A. CaCO A. CaCO33 B. B. CaO CaO C. C. NaNa22COCO33 D.Ca(OH)D.Ca(OH)22

69.69. It is a proton donorIt is a proton donor
 A. Arrhenius acid  A. Arrhenius acid B. Lewis acid B. Lewis acid C. Bronsted acid C. Bronsted acid D. acetic acidD. acetic acid

70.70. Which of the following has the greatest affinity to electrons?Which of the following has the greatest affinity to electrons?
 A. Na  A. Na B. Br B. Br C. Cl C. Cl D. KD. K

71.71. Limestone is primarily_____Limestone is primarily_____
 A. CaCO A. CaCO33 B. B. CaO CaO C. C. NaNa22COCO33 D. Ca(OH)D. Ca(OH)22

72.72. What metal is liquid at room temperatureWhat metal is liquid at room temperature
 A. iron  A. iron B. lithium B. lithium C. aluminum C. aluminum D. mercuryD. mercury

73.73. Elements in a given period have the sameElements in a given period have the same
 A. atomic weight  A. atomic weight C. maximum azimuthal quantum numC. maximum azimuthal quantum num berber
B. B. maximum maximum principal principal quantum quantum number number D. D. valence valence electron electron structurestructure

74.74. Electron affinity is defined asElectron affinity is defined as
 A. the change in energy when a g A. the change in energy when a g aseous atom in its ground state gainaseous atom in its ground state gain s an electrons an electron
B. the pull an atom has on the electrons in a chemical bondB. the pull an atom has on the electrons in a chemical bond
C. the energy required to remove a valence electron from a neutral gaseous atom in its ground stateC. the energy required to remove a valence electron from a neutral gaseous atom in its ground state
D. the energy difference between an electron in its ground and excited stateD. the energy difference between an electron in its ground and excited state

75.75. Which of the following is an extensive property?Which of the following is an extensive property?
 A. molar volume  A. molar volume B. pressure B. pressure C. enthalpy C. enthalpy D. boiling pointD. boiling point

76.76.  A triple bond consists of A triple bond consists of
 A. 3 sigma bonds  A. 3 sigma bonds B. 1pi & 2 sigma bonds B. 1pi & 2 sigma bonds C. 3 pi bonds C. 3 pi bonds D. 1 sigma & 2 pi bondsD. 1 sigma & 2 pi bonds

77.77. Colligative properties depends onColligative properties depends on
 A. number of solute particles  A. number of solute particles C. nature of soluteC. nature of solute
B. B. temperature temperature of of solution solution D. D. nature nature of of solventsolvent

78.78. Quartz isQuartz is
 A. LiO A. LiO22 B. SiOB. SiO22 C. NC. N22O O D. D. SS22OO33

79.79. Which crystal structure has a unit cell with two atomsWhich crystal structure has a unit cell with two atoms
 A. body centered cubic  A. body centered cubic C. face centered cubicC. face centered cubic
B. B. hexagonal hexagonal closed closed pack pack D. D. simple simple cubiccubic

80.80.  A yellowish gas A yellowish gas
 A. chlorine  A. chlorine B. carbon dioxide B. carbon dioxide C. nitrogen C. nitrogen D. hydrogenD. hydrogen

81.81. Which of the following is the lightestWhich of the following is the lightest
 A. alpha particle  A. alpha particle B. proton B. proton C. beta particle C. beta particle D. hydrogenD. hydrogen

82.82. Group 1R elements are also known asGroup 1R elements are also known as
 A. alkaline earth metals  A. alkaline earth metals B. halogen B. halogen C. alkali metal C. alkali metal D. chalcogenD. chalcogen

83.83.  Ascorbic acid is Ascorbic acid is
 A. vitamin C  A. vitamin C B. vitamin D B. vitamin D C. tocopherol C. tocopherol D. vitamin ED. vitamin E

84.84. Retinal, retinol, and retinoic acid are stable form ofRetinal, retinol, and retinoic acid are stable form of
 A. vitamin A  A. vitamin A B. vitamin C B. vitamin C C. vitamin B C. vitamin B D. vitamin DD. vitamin D

85.85. Test for alcohol isTest for alcohol is
 A. Lucas test  A. Lucas test B.B. Tollen’s testTollen’s test C.C. Benedict’s testBenedict’s test D. D. Molisch Molisch testtest

86.86. Isopropyl alcohol isIsopropyl alcohol is
 A. a primary alcohol  A. a primary alcohol B. a tertiary alcohol B. a tertiary alcohol C. a secondary alcohol C. a secondary alcohol D. a phenolD. a phenol

87.87. Which of the following carboxylic acid has a double bond?Which of the following carboxylic acid has a double bond?
 A. oleic acid  A. oleic acid B. linolenic acid B. linolenic acid C. linoleic acid C. linoleic acid D. all of the aboveD. all of the above
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88.88. Oxidation of a secondary alcohol producedOxidation of a secondary alcohol produced
 A. ketone  A. ketone B. acid B. acid C. aldehyde C. aldehyde D. esterD. ester

89.89. Which of the following is a correct IUPAC name?Which of the following is a correct IUPAC name?
 A. 1-methyl-3-ethylcyclohexane  A. 1-methyl-3-ethylcyclohexane C. 1-methyl-5-ethylcyclohexaneC. 1-methyl-5-ethylcyclohexane
B. B. 1-ethyl-3-methylcyclohexane 1-ethyl-3-methylcyclohexane D. D. 5-ethyl-1-methylcyclohexane5-ethyl-1-methylcyclohexane

90.90. Identify Identify the the functional functional group: group: OO

-C-OH-C-OH

 A. ether  A. ether B. hydroxyl B. hydroxyl C. carbonyl C. carbonyl D. carboxylD. carboxyl
91.91. What is the molecular weight of sucrose?What is the molecular weight of sucrose?

 A. 180 g/mol  A. 180 g/mol B. 240 g/mol B. 240 g/mol C. 342 g/mol C. 342 g/mol D. 302 g/molD. 302 g/mol
92.92.  Alkenes are _______ at room tempe Alkenes are _______ at room tempe rature.rature.

 A. solid, liquids and gases  A. solid, liquids and gases C. gases and solidsC. gases and solids
B. B. gases gases and and liquids liquids D. D. liquids liquids and and solidssolids

93.93. Sources Sources of of alkenes: alkenes: I. I. natural natural gas gas II. II. PetroleumPetroleum
III. III. Quartz Quartz IV. IV. limestonelimestone

 A. I and II only  A. I and II only B. II and IV only B. II and IV only C. I, II, and III only C. I, II, and III only D. I, II, III, and IVD. I, II, III, and IV
94.94. Oxidation of a primary alcohol yieldsOxidation of a primary alcohol yields

 A. ketone  A. ketone B. ethers B. ethers C. aldehydes C. aldehydes D. estersD. esters
95.95. Oxygen double bonded with carbon is.Oxygen double bonded with carbon is.

 A. hydroxyl  A. hydroxyl B. carbonyl B. carbonyl C. carboxyl C. carboxyl D. alkylD. alkyl
96.96.  An alcohol in which the OH is bonded  An alcohol in which the OH is bonded with carbon which is bonded to two owith carbon which is bonded to two o ther carbonther carbon

 A. primary alcohol  A. primary alcohol B. tertiary alcohol B. tertiary alcohol C. secondary alcohol C. secondary alcohol D. phenolD. phenol
97.97. Methane is _______ at room temperatureMethane is _______ at room temperature

 A. solid  A. solid B. gas B. gas C. liquid C. liquid D. plasmaD. plasma
98.98. The least number of atoms in alkynes isThe least number of atoms in alkynes is

 A.4  A.4 B. 6 B. 6 C. 5 C. 5 D. 7D. 7
99.99. Ethylene glycol isEthylene glycol is

 A. triol  A. triol B. ester B. ester C. diol C. diol D. phenolD. phenol
100.100.  Another name for nylon is a/an Another name for nylon is a/an

 A. amide  A. amide B. ester B. ester C. polyamide C. polyamide D. polyesterD. polyester
101.101.  A carbonyl compound is A carbonyl compound is

 A. one carbon and one oxygen bo A. one carbon and one oxygen bo nded by a double bondnded by a double bond
B. one carbon and one oxygen bonded by a single bondB. one carbon and one oxygen bonded by a single bond
C. one carbon and two oxygen bonded by one single and one double bondC. one carbon and two oxygen bonded by one single and one double bond
D.one carbon and two oxygen bonded by two double bondD.one carbon and two oxygen bonded by two double bond

102.102. It is a linear polymer which may be reversibly softened by heat and solidified by cooling.It is a linear polymer which may be reversibly softened by heat and solidified by cooling.
 A. A. Thermosets Thermosets B. B. polymer polymer C. C. thermoplastics thermoplastics D. D. copolymercopolymer

103.103. It is obtained from the milky secretion of various plants such as Hevea brasiliensesIt is obtained from the milky secretion of various plants such as Hevea brasilienses
 A. natural rubber  A. natural rubber B. Xenoy B. Xenoy C. PAI C. PAI D. collagenD. collagen

104.104. Compounds with the general formula (CCompounds with the general formula (C55HH88))nn

 A. alkenes  A. alkenes B. elastomers B. elastomers C. terpenes C. terpenes D. enantiomersD. enantiomers
105.105. Which of the following polymer is is used in making styrofoams, disposable cups, forks, spoons and food containers.Which of the following polymer is is used in making styrofoams, disposable cups, forks, spoons and food containers.

 A. polyethylene  A. polyethylene B. PVC B. PVC C. polypropylene C. polypropylene D. polystyreneD. polystyrene
106.106. Which of the following polymer is used in making water pipes, rain coats and shower curtains?Which of the following polymer is used in making water pipes, rain coats and shower curtains?

 A. polyethylene  A. polyethylene B. PVC B. PVC C. polypropylene C. polypropylene D. polystyreneD. polystyrene
107.107. Which of the following polymer is used in non-stick frying pans and other cooking wares?Which of the following polymer is used in non-stick frying pans and other cooking wares?

 A. Orion  A. Orion B. Teflon B. Teflon C. synthetic rubber C. synthetic rubber D. PVCD. PVC
108.108. Butyric acid is found mainly onButyric acid is found mainly on

 A. rancid butter  A. rancid butter B. citrus fruits B. citrus fruits C. animal fats C. animal fats D. celluloseD. cellulose
109.109. Plastics used for synthetic leather?Plastics used for synthetic leather?

 A. PVC  A. PVC B. PE B. PE C. PS C. PS D. PTFED. PTFE
110.110. What could be used to produce an alkane in one step?What could be used to produce an alkane in one step?

 A. an alcohol  A. an alcohol B. an acid B. an acid C. an alkene C. an alkene D. an alkali metalD. an alkali metal
111.111.  A compound of formula C A compound of formula C44HH88O could be any of the following exceptO could be any of the following except

 A. ether  A. ether B. alcohol B. alcohol C. aldehyde C. aldehyde D. carboxylic acidD. carboxylic acid
112.112. Which compound has the lowest boiling pointWhich compound has the lowest boiling point

 A. methane  A. methane B. ethane B. ethane C. ethane C. ethane D. ethyneD. ethyne
113.113. Choose the incorrect statement.Choose the incorrect statement.

 A. CH A. CH33CHCH22CHCH22CHCH22CHCH22NHNH22 is an amine is an amine
B. CHB. CH33CHCH22CHCH22CHCH22CHCH22OH is an alcoholOH is an alcohol
C. CHC. CH33CHCH22OCHOCH22CHCH22CHCH22NHNH22 is an ether is an ether
D. CHD. CH33CHCH22CHCH22CHCH22CHCH22CHO is a ketoneCHO is a ketone

114.114. Teflon that is commonly used in cooking utensils and insulations is made up of what monomer?Teflon that is commonly used in cooking utensils and insulations is made up of what monomer?
 A. tetrafluoroethane  A. tetrafluoroethane B. acrylonitrile B. acrylonitrile C. tetrafluoroethylene C. tetrafluoroethylene D. vinyl chlorideD. vinyl chloride

115.115.  All fats are All fats are
 A. A.  Acids  Acids B. ketones B. ketones C. unsaturated C. unsaturated D. estersD. esters

116.116. Functional group Functional group common to aldehydes and common to aldehydes and carboxylic acidscarboxylic acids
 A. Carbonyl group  A. Carbonyl group B. hydroxyl group B. hydroxyl group C. carboxyl group C. carboxyl group D. amino groupD. amino group
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117.117. Which of he following contains 18 carbon?Which of he following contains 18 carbon?
 A. palmitic acid  A. palmitic acid B. stearic acid B. stearic acid C. aleic acid C. aleic acid D. linoleic caid D. linoleic caid E.linolenic acidE.linolenic acid

 A. A,B,C,D,E  A. A,B,C,D,E B. C,D B. C,D C. B,C,D,E C. B,C,D,E D. B,D ,ED. B,D ,E
118.118. Which of the following is not a non-cyclic hydrocarbon?Which of the following is not a non-cyclic hydrocarbon?

 A. methane  A. methane B. ethyne B. ethyne C. phenol C. phenol D. etheneD. ethene
119.119. Which are unsaturated?Which are unsaturated?

 A. alkenes and alkynes  A. alkenes and alkynes C. alkanes and alkenesC. alkanes and alkenes
B. B. alkanes, alkanes, alkenes, alkenes, and and alkynes alkynes D. D. alkanes alkanes and and alkynesalkynes

120.120. Give a straight chain hydrocarbon that is isomeric with 2,2,4-trimethylpentane.Give a straight chain hydrocarbon that is isomeric with 2,2,4-trimethylpentane.
 A. heptane  A. heptane B. octane B. octane C. nonane C. nonane D. decaneD. decane

121.121. Which is an incorrect isomer of iso-octane?Which is an incorrect isomer of iso-octane?
 A. ethyl pentane  A. ethyl pentane B. ethyl methyl pentane B. ethyl methyl pentane C. ethyl hexane C. ethyl hexane D. methyl heptaneD. methyl heptane

122.122. Which of the following is needed to make a silicone rubber?.Which of the following is needed to make a silicone rubber?.
 A. trihydroxymethyl silane  A. trihydroxymethyl silane C. hydroxytrimethyl silaneC. hydroxytrimethyl silane
B. B. dihydroxydimethyl dihydroxydimethyl silane silane D. D. tetramethyl tetramethyl silanesilane

123.123. Hybrid orbitals in the triple-bonded carbon of alkynesHybrid orbitals in the triple-bonded carbon of alkynes
 A. sp  A. sp B. spB. sp33 C. C. spsp22 D. D. spdspd

124.124. Which of the following is a secondary alcohol?Which of the following is a secondary alcohol?
 A. ethanol  A. ethanol B. 1-pentanol B. 1-pentanol C. 2-hexanol C. 2-hexanol D. 2-methyl-2-hexanolD. 2-methyl-2-hexanol

125.125. Tetraethyl Iead is added to petrol toTetraethyl Iead is added to petrol to
 A. prevent freezing  A. prevent freezing C. increase boiling pointC. increase boiling point
B. B. increase increase flash flash point point D. D. increase increase anti-knocking anti-knocking ratingrating

126.126. Which of the following has the highest normal boiling point?Which of the following has the highest normal boiling point?
 A. butane  A. butane B. pentene B. pentene C. ethane C. ethane D. propeneD. propene

127.127. In which organic compound are sp hybrid orbitals present?In which organic compound are sp hybrid orbitals present?
 A. ethane  A. ethane B. butane B. butane C. ethyne C. ethyne D. benzeneD. benzene

128.128. Styrene isStyrene is
 A. benzoyl chloride  A. benzoyl chloride B. vinyl benzene B. vinyl benzene C. mesitylene. C. mesitylene. D. benzoyl benzeneD. benzoyl benzene

129.129. Dichloromethane is also known as.Dichloromethane is also known as.
 A. methyl chloride  A. methyl chloride B. methylene chloride B. methylene chloride C. methyl formate C. methyl formate D. ethyl chlorideD. ethyl chloride

130.130. Ethylene readily undergoes the following type of reactionEthylene readily undergoes the following type of reaction
 A. addition  A. addition B. elimination B. elimination C. substitution C. substitution D. rearrangementD. rearrangement

131.131. Methyl chloride is represented byMethyl chloride is represented by
 A. CH A. CH22ClCl22 B. B. CHCH33Cl Cl C. C. CHClCHCl33 D. D. CClCCl44

132.132. Bonding between carbon atoms areBonding between carbon atoms are
 A. electrovalent and strong  A. electrovalent and strong C. covalent and strongC. covalent and strong
B. B. electrovalent electrovalent and and weak weak D. D. covalent covalent and and weakweak

133.133. Esterification is the reaction of carboxylic acid withEsterification is the reaction of carboxylic acid with
 A. water  A. water B. alcohol B. alcohol C. alkyl halide C. alkyl halide D. ammoniaD. ammonia

134.134. Name the compound with the general formula RCOOR’Name the compound with the general formula RCOOR’
 A. ether  A. ether B. ketones B. ketones C. ester C. ester D. aldehydeD. aldehyde

135.135. Which organic compound has the functional groupWhich organic compound has the functional group – –COOH?COOH?
 A. ethers  A. ethers B. ketones B. ketones C. aldehydes C. aldehydes D. estersD. esters

136.136. To which of the following groups do soap belong?To which of the following groups do soap belong?
 A. esters  A. esters B. salt of organic acids B. salt of organic acids C. amines C. amines D. aldehydesD. aldehydes

137.137. Which of the following types of reaction occur when a reactant ha got a double bond?Which of the following types of reaction occur when a reactant ha got a double bond?
 A. addition  A. addition B. substitution B. substitution C. photolysis C. photolysis D. polymerizationD. polymerization

138.138.  _________ is used to determine th _________ is used to determine th e molecular weight of an oile molecular weight of an oil
 A. Polenske number  A. Polenske number B. Iodine number B. Iodine number C. Saponification number C. Saponification number D. Acetyl numberD. Acetyl number

139.139. Polymers that favor crystallization are least likely to have which of the following?Polymers that favor crystallization are least likely to have which of the following?
 A. an atactic configurations of side g A. an atactic configurations of side g roups roups C. small side groupsC. small side groups
B. B. only only one one repeating repeating unit unit D. D. small small chain chain lengthslengths

140.140. The formula of acrylonitrile isThe formula of acrylonitrile is
 A. C A. C33HH44N N B. B. CC33HH33NN22 C. CC. C33HH33N N D. D. CC22HH33NN

141.141. Carbon number is _______Carbon number is _______
 A. Number of carbon impurities  A. Number of carbon impurities C. number of carbon compoundsC. number of carbon compounds
B. B. Number Number of of carbon carbon atom atom D. D. number number of of carbon carbon mixturesmixtures

142.142. Obtained from methane or the action of CSObtained from methane or the action of CS22..
 A. dichlorofluoromethane  A. dichlorofluoromethane C. chloroformC. chloroform
B. B. carbon carbon tetrachloride tetrachloride D. D. trichloromethanetrichloromethane

143.143. Give Give the the name name of of the the compound: compound: CHCH22CHCH33

II
CHCH33-CH-CH-CH-CH22-CH-CH22-CH-CH22-C-CH-C-CH33

I I II
CHCH33 CHCH33

 A. 2,6 dimethyl,6 ethyl hexane  A. 2,6 dimethyl,6 ethyl hexane C. 2,6,6-trimethyl octaneC. 2,6,6-trimethyl octane
B. B. 2,6 2,6 dimethyl,6 dimethyl,6 ethyl ethyl heptane heptane D. D. 2,6,6-tri 2,6,6-tri methyl methyl heptaneheptane

144.144. How many sigma bonds are there in ethylene?How many sigma bonds are there in ethylene?
 A. A. 2 2 B. B. 1 1 C. C. 3 3 D. D. more more than than 33

145.145. Which of the following is a derivative carboxylic acid?Which of the following is a derivative carboxylic acid?
 A. amine  A. amine B. aldehyde B. aldehyde C. ester C. ester D. alcoholD. alcohol
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146.146. Which has the Which has the most most number of carbon number of carbon atoms; trichloromethane; dichloromethane; or choromethane?atoms; trichloromethane; dichloromethane; or choromethane?
 A. A. trichloromethane trichloromethane B. B. chloromethane chloromethane C. C. dichloromethane dichloromethane D. D. all all the the samesame

147.147. Name Name the the compound: compound: CHCH33

II
CHCH33-C-CH-C-CH33

II
CHCH33

 A. iso-pentane  A. iso-pentane B. n-pentane B. n-pentane C. neo-pentane C. neo-pentane D. iso-butaneD. iso-butane
148.148. Teflon is made from.Teflon is made from.

 A. polyvinyl chloride  A. polyvinyl chloride C. polytetrafluoroethaneC. polytetrafluoroethane
B. B. polyacrylonitrile polyacrylonitrile D. D. polytetrafluoroethylenepolytetrafluoroethylene

149.149.  A benzene ring with one hydrogen re A benzene ring with one hydrogen re moved.moved.
 A. benzyl  A. benzyl B. aryl B. aryl C. alkyl C. alkyl D. phenylD. phenyl

150.150. The Lucas test I used to determine the types ofThe Lucas test I used to determine the types of
 A. alcohols  A. alcohols B. acids B. acids C. amines C. amines D. amino acidsD. amino acids

151.151. Which of the following is a primary alcohol?Which of the following is a primary alcohol?
H H R R RR
I I I I II

I. RI. R – – C C – – OH OH II. II. RR – – C C – – OH OH III. III. RR – – C C – – OH OH
I I I I II
H H H H RR

 A. I, II, and III  A. I, II, and III B. III only B. III only C. I only C. I only D. II onlyD. II only
152.152. HCl reacts vigorously with this compound to form polyvinyl chloride.HCl reacts vigorously with this compound to form polyvinyl chloride.

 A. ethyne  A. ethyne B. ethane B. ethane C. ethylene C. ethylene D. buteneD. butene
153.153.  Acid and alcohol are obtained by the  Acid and alcohol are obtained by the hydrolysis ofhydrolysis of

 A. Ester  A. Ester B. acetic anhydride B. acetic anhydride C. ethyl bromide C. ethyl bromide D. all of the aboveD. all of the above
154.154. The IUPAC name of the compound having the formula (CHThe IUPAC name of the compound having the formula (CH33))22CHCHCHCH22CHCH22Br isBr is

 A. 2-methyl-3-bromopropane  A. 2-methyl-3-bromopropane C.2-methyl-4-bromobutaneC.2-methyl-4-bromobutane
B. B. 1-bromopentane 1-bromopentane D. D. 1-bromo-3-methyl 1-bromo-3-methyl butanebutane

155.155. The compound CHThe compound CH33 – –CH=C-CHCH=C-CH33 is calledis called
II
CHCH22-CH-CH33

 A. 1-ethyl-2-butene  A. 1-ethyl-2-butene C. 3-methyl-2-penteneC. 3-methyl-2-pentene
B. B. 3-methyl-3-pentene 3-methyl-3-pentene D. D. 3-ethyl-2-butene3-ethyl-2-butene

156.156. Hydrocarbons that contain one or more carbon triple bondsHydrocarbons that contain one or more carbon triple bonds
 A. alkynes  A. alkynes B. alkenes B. alkenes C. alkyl C. alkyl D. alkanesD. alkanes

157.157. How many atoms are there in a molecule of sucrose?How many atoms are there in a molecule of sucrose?
 A. 12  A. 12 B. 11 B. 11 C. 22 C. 22 D. 45D. 45

158.158. How many atoms are there in a molecule of naphthalene?How many atoms are there in a molecule of naphthalene?
 A. 10  A. 10 B. 20 B. 20 C. 18 C. 18 D. 24D. 24

159.159. Primary alcohol can be derived from the reaction of Grignard reagent with?Primary alcohol can be derived from the reaction of Grignard reagent with?
 A. methanol  A. methanol B. any ketone B. any ketone C. acetone C. acetone D. ethyleneD. ethylene

160.160. How many forms do alkanes have?How many forms do alkanes have?
 A. 4  A. 4 B. 5 B. 5 C. 3 C. 3 D. 6D. 6

161.161. The wax used to make dental impressions isThe wax used to make dental impressions is
 A. beeswax  A. beeswax B. Cerumen B. Cerumen C. lanolin C. lanolin D. carnaubaD. carnauba

162.162. In an aldehyde containing substance, under Tollen’s test, what would be the expected result to confirm its positivity?In an aldehyde containing substance, under Tollen’s test, what would be the expected result to confirm its positivity?
 A. brown precipitate  A. brown precipitate B. fishy odor B. fishy odor C. silver mirror C. silver mirror D. white precipitateD. white precipitate

163.163. Hybrid orbitals in alkynes.Hybrid orbitals in alkynes.
 A. sp A. sp33 B. B. sp sp C. C. spsp22 D. D. spdspd

164.164. How many atoms does Freon have?How many atoms does Freon have?
 A. 1  A. 1 B. 5 B. 5 C. 3 C. 3 D. 6D. 6

165.165.  Ascorbic acid is Ascorbic acid is
 A. Vitamin C  A. Vitamin C B. vitamin D B. vitamin D C. tocopherol C. tocopherol D. Vitamin ED. Vitamin E

166.166. Retina, retinol and retinoic acid are stable form ofRetina, retinol and retinoic acid are stable form of
 A. Vitamin A  A. Vitamin A B. Vitamin C B. Vitamin C C. Vitamin B C. Vitamin B D. Vitamin DD. Vitamin D

167.167. Which of the following is a ketose?Which of the following is a ketose?
 A. Fructose  A. Fructose B. Glucose B. Glucose C. Sucrose C. Sucrose D. MaltoseD. Maltose

168.168. Common microorganism uses for penicillin manufacture is.Common microorganism uses for penicillin manufacture is.
 A. mold  A. mold B. protozoa B. protozoa C. bacteria C. bacteria D. algaeD. algae

169.169. Synthetic oil of wintergreen containsSynthetic oil of wintergreen contains
 A. A. Ethyl Ethyl salicylate salicylate B. B. methyl methyl salicylate salicylate C. C. benzyl benzyl acetate acetate D. D. linalyl linalyl acetateacetate

170.170.  An example of water soluble vitamin i An example of water soluble vitamin i s.s.
 A. Vitamin C  A. Vitamin C B. Vitamin E B. Vitamin E C. Vitamin A C. Vitamin A D. Vitamin KD. Vitamin K

171.171. When growth microorganisms is inhibited by the presence of another, it is known asWhen growth microorganisms is inhibited by the presence of another, it is known as
 A. commensalism  A. commensalism B. neutralism B. neutralism C. parasitism C. parasitism D. mutualismD. mutualism
The simplest type of carbohydrate isThe simplest type of carbohydrate is
 A. lactose  A. lactose B. glucose B. glucose C. maltose C. maltose D. sucroseD. sucrose

172.172. Organic matter which constitutes about 40%-60% animal organisms.Organic matter which constitutes about 40%-60% animal organisms.
 A. water  A. water B. carbohydrates B. carbohydrates C. protein C. protein D. fatsD. fats
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173.173. Gelatin came fromGelatin came from
 A. carbohydrates  A. carbohydrates B. tannin B. tannin C. molasses C. molasses D. collagenD. collagen

174.174. Which of the following is the other name of Vitamin C?Which of the following is the other name of Vitamin C?
 A. prussic acid  A. prussic acid B. ascorbic acid B. ascorbic acid C. riboflavin C. riboflavin D. folic acidD. folic acid

175.175. Milk taste our when kept in the open for some time due to the formation ofMilk taste our when kept in the open for some time due to the formation of
 A. carbonic acid  A. carbonic acid B. citric acid B. citric acid C. lactic acid C. lactic acid D. malic acidD. malic acid

176.176. Steroids which plays an important role in biological reactions is a/anSteroids which plays an important role in biological reactions is a/an
 A. enzyme  A. enzyme B. catalyst B. catalyst C.hormone C.hormone D. proteinD. protein

177.177. Protein is the main constituent of.Protein is the main constituent of.
 A. lemon  A. lemon B. fruits B. fruits C. milk C. milk D. vegetablesD. vegetables

178.178. Glucose on reduction yieldsGlucose on reduction yields
 A. sorbitol  A. sorbitol B. glycol B. glycol C. glycerol C. glycerol D. saccharic acidD. saccharic acid

179.179. The fermentation of glucose with yeast, results in the formation ofThe fermentation of glucose with yeast, results in the formation of
 A. formaldehyde  A. formaldehyde B. methyl alcohol B. methyl alcohol C. aldehyde C. aldehyde D. ethyl alcoholD. ethyl alcohol

180.180. Saponification is a reaction in which tricylglycerol reacts with a strong base to formSaponification is a reaction in which tricylglycerol reacts with a strong base to form
 A. glycerol and three soap molecul A. glycerol and three soap molecul es es C. glycerol and three water moleculC. glycerol and three water molecul eses
B. B. three three fatty fatty acid acid molecules molecules and and water water D. D. oleic oleic acid acid and and waterwater

181.181. Tobacco smoke containsTobacco smoke contains
 A. caffeine  A. caffeine B. nicotine B. nicotine C. niacin C. niacin D. morphineD. morphine

182.182. Penicillin was discovered byPenicillin was discovered by
 A. Ehrlich  A. Ehrlich B. Fleming B. Fleming C. Waksman C. Waksman D. KochD. Koch

183.183. Compounds in which two hydrocarbon groups are bonded to one oxygen are calledCompounds in which two hydrocarbon groups are bonded to one oxygen are called
 A. ethers  A. ethers B. esters B. esters C. phenols C. phenols D. aminesD. amines

184.184. Which of the following has no carbonyl group?Which of the following has no carbonyl group?
 A. aldehydes  A. aldehydes B. ketones B. ketones C. carboxylic acids C. carboxylic acids D. estersD. esters

185.185. The acid found in vinegar isThe acid found in vinegar is
 A. oxalic acid  A. oxalic acid B. acetic acid B. acetic acid C. acetylsalicylic acid C. acetylsalicylic acid D. citric acidD. citric acid

186.186. The acid found in ants isThe acid found in ants is
 A. citric acid  A. citric acid B. acetic acid B. acetic acid C. formic acid C. formic acid D. oxalic acidD. oxalic acid

187.187. The hydrolysis of an ester in the presence of a base is called _________.The hydrolysis of an ester in the presence of a base is called _________.
 A. esterification  A. esterification B. saponification B. saponification C. alkylation C. alkylation D. condensationD. condensation

188.188. What is the total number of carbon atoms in molecule of glycerol?What is the total number of carbon atoms in molecule of glycerol?
 A. 1  A. 1 B. 3 B. 3 C. 2 C. 2 D. 4D. 4

189.189. To be classified as a tertiary alcohol, the functionalTo be classified as a tertiary alcohol, the functional – – OH group is bonded to a carbon that must be bonded to a total of how many OH group is bonded to a carbon that must be bonded to a total of how many
additional carbon atoms?additional carbon atoms?
 A. 1  A. 1 B. 3 B. 3 C. 2 C. 2 D. 4D. 4

190.190. Pineapples contain ethyl n-butyrate, banana contains ________.Pineapples contain ethyl n-butyrate, banana contains ________.
 A. isoamyl acetate  A. isoamyl acetate B. octyl acetate B. octyl acetate C. isoamyl isovalerate C. isoamyl isovalerate D. ethyl isovalerateD. ethyl isovalerate

191.191. Found exclusively in the milk of mammals.Found exclusively in the milk of mammals.
 A. lactose  A. lactose B. fructose B. fructose C. glucose C. glucose D. maltoseD. maltose

192.192. When an unsymmetrical reagent adds to an unsymmetrical alkene, the positive portion of the reagent adds to the carbon that resultsWhen an unsymmetrical reagent adds to an unsymmetrical alkene, the positive portion of the reagent adds to the carbon that results
in the formation of the more stable carbocationin the formation of the more stable carbocation
 A. Markovniko A. Markovnikov’s Rulev’s Rule B.B. van’t Hoff Rulevan’t Hoff Rule C. C. Saytzeff Saytzeff Rule Rule D. D. Williamson Williamson SynthesisSynthesis

193.193. Which of the following is a shark liver oil?Which of the following is a shark liver oil?
 A. menthol  A. menthol B. oil of cedar B. oil of cedar C. squalene C. squalene D. oil of celeryD. oil of celery

194.194. It is produced by the destructive distillation of woodIt is produced by the destructive distillation of wood
 A. methanol  A. methanol B. ethanol B. ethanol C. isopropyl alcohol C. isopropyl alcohol D. butanolD. butanol

195.195.  Also know as grain alcohol or bevera Also know as grain alcohol or bevera ge alcoholge alcohol
 A. methanol  A. methanol B. ethanol B. ethanol C. isopropyl alcohol C. isopropyl alcohol D. butanolD. butanol

196.196. It is a sweet, It is a sweet, syrupy liquid syrupy liquid obtained as a by-product of soap manufacture and through obtained as a by-product of soap manufacture and through synthesis from propene.synthesis from propene.
 A. phenol  A. phenol B. diethyl ether B. diethyl ether C. ethylene glycol C. ethylene glycol D. glycerolD. glycerol

197.197. Fats and oil are formed when fatty acids react withFats and oil are formed when fatty acids react with
 A. ammonia  A. ammonia B. phenol B. phenol C. glycerol C. glycerol D. acetic acidD. acetic acid

198.198. It is a linear polymer which may be reversibly softened by heat and solidified by cooling.It is a linear polymer which may be reversibly softened by heat and solidified by cooling.
 A. thermosets  A. thermosets B. thermoplastics B. thermoplastics C. polymer C. polymer D. copolymerD. copolymer

199.199. The inventor of PF plastics (bakelite).The inventor of PF plastics (bakelite).
 A. Patrick  A. Patrick B. Carothers B. Carothers C. Baekeland C. Baekeland D. D. KienieKienie

200.200. The general formula of PVCThe general formula of PVC
 A. (CH A. (CH22CHCH22))nn B. B. (Cl(Cl22CCFCl)CCFCl)nn C. C. (CH(CH22CHCH22Cl)Cl)nn D. D. (CF(CF22CFCF22CF)CF)nn

201.201. What is the general formula for an aldehyde?What is the general formula for an aldehyde?
 A. R-CO-OH  A. R-CO-OH B. R-CO-H B. R-CO-H C. R-OR C. R-OR D. R-OHD. R-OH

202.202. What is the general formula for an alcohol?What is the general formula for an alcohol?
 A. R-CO-OH  A. R-CO-OH B. R-CO-H B. R-CO-H C. R-OR C. R-OR D. R-OHD. R-OH

203.203. It is a hydrocarbon chain which is composed of two or more different mer unitsIt is a hydrocarbon chain which is composed of two or more different mer units
 A. monopolymers  A. monopolymers B. polymers B. polymers C. copolymers C. copolymers D. oligomersD. oligomers

204.204.  A polymer molecular structure on whi A polymer molecular structure on whi ch the mer units are joined togethech the mer units are joined togethe r end to end in single chains.r end to end in single chains.
 A. linear  A. linear B. branched B. branched C. crosslinked C. crosslinked D. networkD. network

205.205. It denotes a situation in which atoms are linked together in the same order (head to tail) but differ in their spatial arrangement.It denotes a situation in which atoms are linked together in the same order (head to tail) but differ in their spatial arrangement.
 A. allotropy  A. allotropy B. polymorphism B. polymorphism C. stereoisomerism C. stereoisomerism D. isomerismD. isomerism
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 A. random copolymer  A. random copolymer B. alternating copolymerB. alternating copolymer
C. C. block block copolymer copolymer D. D. graft graft copolymercopolymer

207.207. Which of the following is true?Which of the following is true?
 A. Polymers are plastic  A. Polymers are plastic B. Plastic are polymersB. Plastic are polymers
C. C. A A plastic plastic is is never never a a polymer polymer D. D. A A polymer polymer is is never never a a plasticplastic

208.208. It is the number of particles immediately surrounding a particle in the crystal particleIt is the number of particles immediately surrounding a particle in the crystal particle
 A. atomic packing factor  A. atomic packing factor B. crystal densityB. crystal density
C. C. coordination coordination number number D. D. atomic atomic diameterdiameter

209.209.  A polymer used in making films, pack A polymer used in making films, pack aging in bottlesaging in bottles
 A. polyethylene (PET)  A. polyethylene (PET) B. polystyrene (PS)B. polystyrene (PS)
C. C. polypropylene polypropylene (PP) (PP) D. D. polyvinyl polyvinyl chloride chloride (PVC)(PVC)

210.210. Which of the following is a ketose?Which of the following is a ketose?
 A. fructose  A. fructose B. glucose B. glucose C. sucrose C. sucrose D. maltoseD. maltose

211.211. Heat loving organisms areHeat loving organisms are
 A. A. psychrophiles psychrophiles B. B. thermopiles thermopiles C. C. mesophiles mesophiles D. D. chromogeneschromogenes

212.212. It is derived from papaya and is a natural meat tenderizer.It is derived from papaya and is a natural meat tenderizer.
 A. papain  A. papain B. bromeliad B. bromeliad C. pepsin C. pepsin D. lipaseD. lipase

213.213. Common microorganism used for penicillin manufactureCommon microorganism used for penicillin manufacture
 A. mold  A. mold B. protozoa B. protozoa C. bacteria C. bacteria D. algaeD. algae

214.214. Synthetic oil of wintergreen containsSynthetic oil of wintergreen contains
 A. Ethyl salicylate  A. Ethyl salicylate B. methyl salicylate B. methyl salicylate C. benzyl acetate C. benzyl acetate D. linalyl acetateD. linalyl acetate

215.215. It brings abut fermentation of milkIt brings abut fermentation of milk
 A. lactobacilli  A. lactobacilli B. saccharomyces cerevesieB. saccharomyces cerevesie
C. C. acetobacter acetobacter D. D. penicillumpenicillum

216.216.  An example of water soluble vitamin i An example of water soluble vitamin i s.s.
 A. Vitamin C  A. Vitamin C B. Vitamin E B. Vitamin E C. Vitamin A C. Vitamin A D. Vitamin KD. Vitamin K

217.217. The fluid portion occupying The fluid portion occupying the whole portion of a the whole portion of a cellcell
 A. ribosomes  A. ribosomes B. vacuole B. vacuole C. cytoplasm C. cytoplasm D. lysosomesD. lysosomes

218.218. Which of the following aqueous solutions will have a pH above the neutral value?Which of the following aqueous solutions will have a pH above the neutral value?
 A. sodium acetate  A. sodium acetate B. ammonium nitrate B. ammonium nitrate C. ammonium chloride C. ammonium chloride D. potassium chlorideD. potassium chloride

219.219. Which of the following is a copper ore?Which of the following is a copper ore?
 A. bauxite  A. bauxite B. malachite B. malachite C. hematite C. hematite D. galenaD. galena

220.220. It is the undesired material in an ore?It is the undesired material in an ore?
 A. alloy  A. alloy B. precious metal B. precious metal C. gangue C. gangue D. soluteD. solute

221.221. It is the science and technology of extracting metals from their natural sources and preparing them for practical useIt is the science and technology of extracting metals from their natural sources and preparing them for practical use
 A. chromatography  A. chromatography B. microbiology B. microbiology C. geology C. geology D. metallurgyD. metallurgy

222.222. It is the heating of an ore to bring about its decomposition and the elimination of a volatile productIt is the heating of an ore to bring about its decomposition and the elimination of a volatile product
 A. smelting  A. smelting B. roasting B. roasting C. calcinations C. calcinations D. refiningD. refining

223.223. It is the thermal treatment that causes chemical reactions between the ores and the furnace atmosphere.It is the thermal treatment that causes chemical reactions between the ores and the furnace atmosphere.
 A. smelting  A. smelting B. roasting B. roasting C. calcinations C. calcinations D. refiningD. refining

224.224. Used to express the ethanol concentration in alcohol beverages.Used to express the ethanol concentration in alcohol beverages.
 A. proof  A. proof B. years B. years C. %ethanol C. %ethanol D. agedD. aged

225.225. It is a melting process in which the materials formed in the course of chemical reactions separate into two or one layers.It is a melting process in which the materials formed in the course of chemical reactions separate into two or one layers.
 A. smelting  A. smelting B. roasting B. roasting C. calcinations C. calcinations D. refiningD. refining

226.226. The process used to purify bauxite isThe process used to purify bauxite is
 A. Hall Process  A. Hall Process B. Bayer Process B. Bayer Process C. Haber Process C. Haber Process D. Contact ProcessD. Contact Process

227.227. The treatment of a crude, relatively impure metal from a metallurgical process to improve its purity and to define its compositionThe treatment of a crude, relatively impure metal from a metallurgical process to improve its purity and to define its composition
better..better..
 A. smelting  A. smelting B. roasting B. roasting C. calcinations C. calcinations D. refiningD. refining

228.228. The electrical conductivity of a semiconductor or insulator can be modified by adding small amounts of other substances. ThisThe electrical conductivity of a semiconductor or insulator can be modified by adding small amounts of other substances. This
process is called _________.process is called _________.
 A. nitriding  A. nitriding B. carburity B. carburity C. doping C. doping D. alloyingD. alloying

229.229. It is a special type of intermolecular attraction that exists between the hydrogen atom in a polar bond (particularly an H-F, H-O, or H-It is a special type of intermolecular attraction that exists between the hydrogen atom in a polar bond (particularly an H-F, H-O, or H-
N bond) and an unshared electron pair on a nearby small electronegative ion or atom (usually an F, O or N N bond) and an unshared electron pair on a nearby small electronegative ion or atom (usually an F, O or N atom or anotheratom or another
molecule).molecule).
 A. London dispersion force  A. London dispersion force C. Van der Waals forceC. Van der Waals force
B. B. hydrogen hydrogen bonding bonding D. D. polar polar bondbond

230.230. Which of the following carboxylic acid has a double bond?Which of the following carboxylic acid has a double bond?
 A. oleic acid  A. oleic acid B. linolenic acid B. linolenic acid C. linoleic acid C. linoleic acid D. all of the aboveD. all of the above

231.231. Oxidation of secondary alcohol produced.Oxidation of secondary alcohol produced.
 A. ketone  A. ketone B. acid B. acid C. aldehyde C. aldehyde D. esterD. ester

232.232. When an atom or ion possesses one or more unpaired electron, the substance isWhen an atom or ion possesses one or more unpaired electron, the substance is
 A. magnetic  A. magnetic B. paramagnetic B. paramagnetic C. ferromagnetic C. ferromagnetic D. ferromagneticD. ferromagnetic

233.233. Which metal causes browning color in water?Which metal causes browning color in water?
 A. chromium  A. chromium B. copper B. copper C. aluminum C. aluminum D. ironD. iron

234.234. Blue vitriol isBlue vitriol is
 A. Fe A. Fe22OO33 – – nH nH22O O B. B. CuSOCuSO44 – – 5H 5H22O O C. C. CuAlCuAl22 D. D. FeCuFeCu22

235.235. The molecules or ions that surround the metal ion in a complex are known asThe molecules or ions that surround the metal ion in a complex are known as
 A. active site  A. active site B. ligands B. ligands C. nitrating agents C. nitrating agents D. oxidizing agentsD. oxidizing agents
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236.236. Oxidation of a primary alcohol yields.Oxidation of a primary alcohol yields.
 A. ketones  A. ketones B. ethers B. ethers C. aldehydes C. aldehydes D. estersD. esters

237.237. It is a mixture of volatile hydrocarbons containing varying amounts of aromatic hydrocarbons in addition to alkanesIt is a mixture of volatile hydrocarbons containing varying amounts of aromatic hydrocarbons in addition to alkanes
 A. asphalt  A. asphalt B. paraffin B. paraffin C. gasoline C. gasoline D. lubricantsD. lubricants

238.238. It is a measure of the resistance to knocking of gasolineIt is a measure of the resistance to knocking of gasoline
 A. coordination number  A. coordination number B. octane number B. octane number C.C. Avogadro’s number  Avogadro’s number  D. D. carbon carbon numbernumber

239.239. The reaction between an alkene and hydrogen is referred to asThe reaction between an alkene and hydrogen is referred to as
 A. hydrogenation  A. hydrogenation B. hydration B. hydration C. dehydration C. dehydration D. dehydrogenationD. dehydrogenation

240.240. It is a portable, self-contained electrochemical power source that consists of one or more voltaic cells.It is a portable, self-contained electrochemical power source that consists of one or more voltaic cells.
 A. dry cell  A. dry cell B. electrochemical cell B. electrochemical cell C. battery C. battery D. generatorD. generator

241.241. It is It is a high speed electrons emitted by a high speed electrons emitted by an unstable nucleusan unstable nucleus
 A. alpha rays  A. alpha rays B. beta rays B. beta rays C. gamma rays C. gamma rays D. UV raysD. UV rays

242.242. It consist of high-energy photons, that is electromagnetic radiation of very short wavelengthIt consist of high-energy photons, that is electromagnetic radiation of very short wavelength
 A. alpha rays  A. alpha rays B. beta rays B. beta rays C. gamma rays C. gamma rays D. radioactive decayD. radioactive decay

243.243. Methyl chloride is represented byMethyl chloride is represented by
 A. CH A. CH22ClCl22 B. CHB. CH33Cl Cl C. C. CHClCHCl33 D. D. CClCCl44

244.244. Bonding between carbon atoms areBonding between carbon atoms are
 A. electrovalent and strong  A. electrovalent and strong C. electrovalent and weakC. electrovalent and weak
B. B. covalent covalent and and strong strong D. D. covalent covalent and and weakweak

245.245. The most malleable metal is _______.The most malleable metal is _______.
 A. platinum  A. platinum B. silver B. silver C. iron C. iron D. goldD. gold

246.246. The mass of nucleus is less than the total mass of its nucleons. This fact indicates that some mass has been converted toThe mass of nucleus is less than the total mass of its nucleons. This fact indicates that some mass has been converted to
 A. radioactivity  A. radioactivity B. photoelectric effect B. photoelectric effect C. binding energy C. binding energy D. thermal energyD. thermal energy

247.247. The black image on an exposed and developed photographic film is composed of.The black image on an exposed and developed photographic film is composed of.
 A. Ag  A. Ag B. AgBr B. AgBr C. AgC. Ag22O D.Ag(SO D.Ag(S22OO33))22

3-3-

248.248. Which is the sweetest of all the sugar?Which is the sweetest of all the sugar?
 A. fructose  A. fructose B. glucose B. glucose C. lactose C. lactose D. sucroseD. sucrose

249.249. Three spThree sp22 hybrid orbitals lie in the same plane making with each other an angle of hybrid orbitals lie in the same plane making with each other an angle of
 A. 109°28 A. 109°28”” B. B. 50° 50° C. C. 90° 90° D. D. 120°120°

--------------------------------------------------------------NOTHING FOLLOWS------------------------------------------------------------------------------------------------------------------------------NOTHING FOLLOWS----------------------------------------------------------------
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1.1. Which of the following is a chemical change?.Which of the following is a chemical change?.
B.B. Water boilingWater boiling B. B. Natural Natural gas gas burning burning C. C. Alcohol Alcohol evaporating evaporating D. D. ice ice meltingmelting

2.2.  A sample of carbon dioxide that und A sample of carbon dioxide that und ergoes transformation from solid tergoes transformation from solid t o liquid to gas would undergoo liquid to gas would undergo
 A. a change in density  A. a change in density C. a change in compositionC. a change in composition
B. B. a a change change in in mass mass D. D. no no change change in in physical physical propertiesproperties

3.3. Dalton’s atomic theory consisted of all the following postulates exceptDalton’s atomic theory consisted of all the following postulates except
 A.  A. Atoms of different elements have Atoms of different elements have different propertiesdifferent properties
B. B. Elements are Elements are composed of composed of indivisible particles indivisible particles called atomscalled atoms
C. C. With gases, the With gases, the volumes consumed and volumes consumed and produced are in rproduced are in ratios of small whole atios of small whole numbersnumbers
D. D. Atoms combine Atoms combine in fixed in fixed ratios of ratios of whole numberswhole numbers

4.4. From the thermal decomposition of a pure solid, we obtained a solid and a gas, each of which is a pure substance. From thisFrom the thermal decomposition of a pure solid, we obtained a solid and a gas, each of which is a pure substance. From this
information, we can conclude with certainty thatinformation, we can conclude with certainty that
 A. the original solid is not an element  A. the original solid is not an element C. at least one of the produC. at least one of the produ cts is an elementcts is an element
B. B. the the solid solid is is a a compound compound and and the the gas gas is is an an element element D. D. Both Both product product are are elementselements

5.5. When concentrates sulfuric acid is diluted with water, the solution becomes warm, thereforeWhen concentrates sulfuric acid is diluted with water, the solution becomes warm, therefore
 A. the reaction is exothermic A. the reaction is exothermic
B. the reaction is endothermicB. the reaction is endothermic
C. the energy of the universe is increasedC. the energy of the universe is increased
D. the energy of both the system and the surroundings is decreasedD. the energy of both the system and the surroundings is decreased

6.6. Which answer lists all the following response that are endothermic and none that are exothermic?Which answer lists all the following response that are endothermic and none that are exothermic?
B.B. boiling boiling water water II. II. Freezing Freezing water water III. III. Condensation Condensation of of steam steam IV. IV. Melting Melting IceIce
C.C. I and II onlyI and II only B. B. II II and and III III only only C.I C.I and and IV IV only only D. D. II II and and !V !V onlyonly

7.7. What is the molar heat of combustion of methanol if combustion of 1.00g of methanol causes a temperature rise of 3.68°C in aWhat is the molar heat of combustion of methanol if combustion of 1.00g of methanol causes a temperature rise of 3.68°C in a
bomb calorimeter that has a heat capacity of 6.43 kJ/°C.bomb calorimeter that has a heat capacity of 6.43 kJ/°C.
 A. 55.9 kJ/mol A. 55.9 kJ/mol B. B. 923 923 kJ/mol kJ/mol C. C. 757kJ/mol 757kJ/mol D. D. 18.3kJ/mol18.3kJ/mol

8.8. What is the quantity of heat evolved when 100g of HWhat is the quantity of heat evolved when 100g of H22OO(l)(l) are formed from the combustion of Hare formed from the combustion of H2(g)2(g) and O and O2(g)2(g)??     0.0.50 50  → →  ∆=285.8  ∆=285.8 
 A. 285.8 kJ A. 285.8 kJ B. B. 51.44 51.44 kJ kJ C.2297 C.2297 kJ kJ D. D. 1587 1587 kJkJ

9.9.  All of the following statements are t All of the following statements are t rue for an exothermic reactiorue for an exothermic reaction exceptn except
 A. the temperature of the surrounding A. the temperature of the surrounding s increasess increases
B. heat passes from the reaction system to the surroundingsB. heat passes from the reaction system to the surroundings
C. the products have a higher heat content than the reactantsC. the products have a higher heat content than the reactants
D. the enthalpy change for the reaction is negativeD. the enthalpy change for the reaction is negative

10.10. What is the frequency of light that has a wavelength of 432 nm?What is the frequency of light that has a wavelength of 432 nm?
 A.1.44 E3 Hz A.1.44 E3 Hz B. B. 1.30 1.30 E20 E20 Hz Hz C.8.39 C.8.39 E11 E11 Hz Hz D. D. 6.94 6.94 E14 E14 HzHz

11.11. Which type of orbital is not allowed?Which type of orbital is not allowed?
 A. 1s  A. 1s B. 5f B. 5f C.4p C.4p D. 2dD. 2d

12.12. Which of the following has the largest atomic radius?Which of the following has the largest atomic radius?
 A. Be  A. Be B. B. Mg Mg C. Sr C. Sr D. BaD. Ba

13.13. Which of the following atoms have the highest electron affinity?Which of the following atoms have the highest electron affinity?
 A. Na  A. Na B. B. Cl Cl C. Br C. Br D.SD.S

14.14. Predict the molecular geometry of the carbonate ion?Predict the molecular geometry of the carbonate ion?
 A. trigonal planar  A. trigonal planar B. trigonal pyramidal B. trigonal pyramidal C. square planar C. square planar D. D. tetrahedraltetrahedral

15.15. What hybrid orbitals of the sulfur are involved in the bonding in gaseous SOWhat hybrid orbitals of the sulfur are involved in the bonding in gaseous SO33??
 A. sp  A. sp B. spB. sp22  C.sp  C.sp33  D.dsp  D.dsp22

16.16. The pi bond is the result of theThe pi bond is the result of the
 A. overlap of two s orbitals  A. overlap of two s orbitals C. overlap of two p orbitals along theiC. overlap of two p orbitals along thei r axesr axes
B. B. overlap overlap of of an an s s orbital orbital and and a a p p orbital orbital D. D. sidewise sidewise overlap overlap of of two two parallel parallel p p orbitalsorbitals

17.17. The bonding in acetylene is best described asThe bonding in acetylene is best described as
 A. five sigma bonds  A. five sigma bonds C. five pi bondsC. five pi bonds
B. B. four four sigma sigma bonds bonds and and one one pi pi bond bond D. D. three three sigma sigma bonds bonds and and two two pi pi bondsbonds

18.18. The carbon-carbon-carbon bond angle in HThe carbon-carbon-carbon bond angle in H22CCCHCCCH22 is is
 A. 90° A. 90° B. B. 109° 109° C.120° C.120° D.180°D.180°

19.19.  An atomic face-centered cubic crystal  An atomic face-centered cubic crystal is 3.92 angstrom on an edge and his 3.92 angstrom on an edge and h as a density of 21.5 g/cmas a density of 21.5 g/cm33. What is its atomic weight ?. What is its atomic weight ?
 A. 195  A. 195 B. 207 B. 207 C.48.8 C.48.8 D. 108D. 108

20.20. Silver crystallizes in the face-centered cubic system. If the edge of the unit cell is 4.07 angstrom, what is the radius of a silver atomSilver crystallizes in the face-centered cubic system. If the edge of the unit cell is 4.07 angstrom, what is the radius of a silver atom
in angstrom?in angstrom?
 A. 1.44  A. 1.44 B. 1.76 B. 1.76 C. 2.04 C. 2.04 D.2.88D.2.88

21.21. How much ice can be melted at 0°C by the condensation of 1.0 kg of steam at 100°CHow much ice can be melted at 0°C by the condensation of 1.0 kg of steam at 100°C
 A. 6.77  A. 6.77 kg kg B. 23.4 kg B. 23.4 kg C.148 g C.148 g D. 2.26 kgD. 2.26 kg

Page Page 1 1 of of 33



{22-24} a compound containing sulfur, nitrogen and hydrogen analyzes 86.6 % sulfur, 12.6% nitrogen and 0.91% hydrogen. A 1.263 g{22-24} a compound containing sulfur, nitrogen and hydrogen analyzes 86.6 % sulfur, 12.6% nitrogen and 0.91% hydrogen. A 1.263 g
sample of this compound was dissolved in 25 g of bromoform, producing a solution that freezes at 4.4°c the solvent has a freezing pointsample of this compound was dissolved in 25 g of bromoform, producing a solution that freezes at 4.4°c the solvent has a freezing point
of 7.8°C. Kof 7.8°C. Kr r  for bromoform is 14.4°C/molal. for bromoform is 14.4°C/molal.

22.22. What is the empirical weight of the compound?What is the empirical weight of the compound?
 A. 47.1  A. 47.1 B. 79.2 B. 79.2 C.93.2 C.93.2 D. 111D. 111

23.23. What is the molality of the bromoform solution?What is the molality of the bromoform solution?
 A. 0.24 A. 0.24 B. 0.31B. 0.31 C.0.54 C.0.54 D. D. 0.780.78

24.24. What is the molecular formula for the compound?What is the molecular formula for the compound?
 A. SNH A. SNH B. SB. S22NN22HH22 C. SC. S33NN22HH22 D. SD. S66NN22HH22

25.25. What volume of oxygen is generated from the decomposition of 250 mL of 0.90 M HWhat volume of oxygen is generated from the decomposition of 250 mL of 0.90 M H22OO22 solution? The oxygen is collected at 745 solution? The oxygen is collected at 745
mmHg and 22.0°C.mmHg and 22.0°C.
 A. 2.78 L A. 2.78 L B. B. 8.97L 8.97L C. C. 2.52L 2.52L D. D. 5.56L5.56L

26.26. Which of the following compounds gives photochemical smog a brownish color?Which of the following compounds gives photochemical smog a brownish color?
 A. N A. N22 B. B. NN22O O C. C. NO NO D. D. NONO22

27.27. In the Bronsted system, an acid is defined asIn the Bronsted system, an acid is defined as
 A. an electron-pair acceptor  A. an electron-pair acceptor C. a hydroxide-ion donorC. a hydroxide-ion donor
B. B. an an electron-pair electron-pair donor donor D. D. a a proton proton donordonor

28.28. When U-235 is bombarded with one neutron, fission occurs and the products are three neutrons, Kr-94 andWhen U-235 is bombarded with one neutron, fission occurs and the products are three neutrons, Kr-94 and
 A. Ba-139 A. Ba-139 B. B. Ba-141 Ba-141 C.Ce-139 C.Ce-139 D.I-142D.I-142

29.29. Which of the following types of nuclear decay results in man increase in the nuclear charge?Which of the following types of nuclear decay results in man increase in the nuclear charge?
 A. A.  Alpha emission Alpha emission B. B. positron positron emission emission C. C. beta beta emission emission D. D. gamma gamma emissionemission

30.30. Which of the following particles has the smallest mass?Which of the following particles has the smallest mass?
 A. A. protonproton B. B. neutron neutron C. C. deuteron deuteron D. D. positronpositron

31.31.  A 6.3 mg sample of a newly disc A 6.3 mg sample of a newly disc overed isotope was analyzed and fovered isotope was analyzed and f ound to contain only 4.75 mg aftound to contain only 4.75 mg aft er a period of 27.2 hours. Whater a period of 27.2 hours. What
is the half-life of isotope?is the half-life of isotope?
 A. A. 8.13 hours8.13 hours B. B. 92.3 92.3 hours hours C. C. 66.7 66.7 hours hours D. D. 27.2 27.2 hourshours

32.32.  An element obtained commercially f An element obtained commercially f rom sea water and salt brines isrom sea water and salt brines is
 A. A. aluminumaluminum B. B. beryllium beryllium C. C. potassium potassium D. D. magnesiummagnesium

33.33.  A metal crystallizes in a body-cente A metal crystallizes in a body-cente red cubic lattice. Which of the follored cubic lattice. Which of the follo wing correctly relates the atomic radius wing correctly relates the atomic radius r of the metal to ther of the metal to the
length of an edge a of the unit cell?length of an edge a of the unit cell?

 A. A. r=r=
 C.C.

√√
B. r=B. r=

√√ D. D. this this cannot cannot be be determined determined without without additional additional informationinformation

34.34. Doubling of the concentration of A increases the rate of reaction by a factor ofDoubling of the concentration of A increases the rate of reaction by a factor of
 A. 2  A. 2 B.3 B.3 C.4 C.4 D.9D.9

35.35. Doubling of the concentration of B increases the rate of reaction by a factor ofDoubling of the concentration of B increases the rate of reaction by a factor of
 A. A. 2 2 B.3 B.3 C.4 C.4 D.D.

36.36. If the volume of the container I suddenly reduced to one-half of its original volume the rate will increase by a factor ofIf the volume of the container I suddenly reduced to one-half of its original volume the rate will increase by a factor of
 A. A. 2 2 B. B. 4 4 C.8 C.8 D. D. 1616

37.37. Hydrogen bonding occurs between molecules of all the following exceptHydrogen bonding occurs between molecules of all the following except
 A. H2  A. H2 B. H2O2 B. H2O2 C.H2O C.H2O D.16D.16

38.38. The number of electrons The number of electrons necessary to produce 1.00 gm of Cu from Cu2+ at the cathode of an electrolytic cell inecessary to produce 1.00 gm of Cu from Cu2+ at the cathode of an electrolytic cell i
 A. 1.89 x 10 A. 1.89 x 102222 B. B. 3.04 3.04 x x 101033 C. C. 9.47 9.47 x x 10102121 D. D. 1.91 1.91 x x 10102525

39.39. Positron is a particle withPositron is a particle with
 A. mass = 0 & charge = + 1  A. mass = 0 & charge = + 1 C.mass = 0 & charge =0C.mass = 0 & charge =0
B. B. mass mass =1 =1 & & charge charge = = 0 0 D. D. mass mass =1 =1 & & charge charge = = -1-1

40.40. What is the rate constant k for the first order decomposition of NWhat is the rate constant k for the first order decomposition of N22OO5(g)5(g) at 25°C if at that temperature its half-life is 4.03E4 is? at 25°C if at that temperature its half-life is 4.03E4 is?
 A. 1.72 E-5 /s  A. 1.72 E-5 /s B. 1.72E-4/s B. 1.72E-4/s C. 2.17E-5/s. C. 2.17E-5/s. D. 2.17E-4/sD. 2.17E-4/s

41.41.  A 220 g sample of quinine, C6H4O A 220 g sample of quinine, C6H4O 2 is burned in a bomb calorimete2 is burned in a bomb calorimete r whose total heat capacity is r whose total heat capacity is 7.854 kJ/°C. The temperature o7.854 kJ/°C. The temperature o ff
calorimeter increases from 23.44°C to 30.57°C. what is the heat of combustion per gram of quinine? Per mole of quinine.(molecularcalorimeter increases from 23.44°C to 30.57°C. what is the heat of combustion per gram of quinine? Per mole of quinine.(molecular
weight of quinine is 108.1)weight of quinine is 108.1)
 A. -123kJ/g , -13300 kJ/mol  A. -123kJ/g , -13300 kJ/mol C. -25.5 kJ/g, -235 kJ/molC. -25.5 kJ/g, -235 kJ/mol
B. B. -25.5kJ/kg, -25.5kJ/kg, -2750 -2750 kJ/mol kJ/mol D. D. -3.57 -3.57 kJ/g, kJ/g, -385 -385 kJ/molkJ/mol

42.42. When NO2 is cooled to room temperature, some of it reacts to form a dimmer, N2O4, through the reactionWhen NO2 is cooled to room temperature, some of it reacts to form a dimmer, N2O4, through the reaction 22 →→ ..
Suppose 15.2 g of NO2 is placed in a 10 L flask at a high temperature and the flask is cooled at 25Suppose 15.2 g of NO2 is placed in a 10 L flask at a high temperature and the flask is cooled at 25°°C. The total pressure isC. The total pressure is
measured to be 0.500 atm. What is the partial pressure of NO2 in the flask after the reaction come to equilibrium?measured to be 0.500 atm. What is the partial pressure of NO2 in the flask after the reaction come to equilibrium?
 A. 0.19 atm  A. 0.19 atm B. 0.25 atm B. 0.25 atm C. 0.28 atm C. 0.28 atm D. 0.32 atmD. 0.32 atm

43.43. For the first order decomposition of N2O5(g) at 25°C if at that temperature its half-life is 4.03E4 s, what fraction of the N2O5For the first order decomposition of N2O5(g) at 25°C if at that temperature its half-life is 4.03E4 s, what fraction of the N2O5
molecules will not yet have reacted after one day?molecules will not yet have reacted after one day?
 A. 0.226  A. 0.226 B. 0.774 B. 0.774 C. 0.462 C. 0.462 D. 0.620D. 0.620

44.44. Starting with one 1kg of a radioactive substance, after four half-lives, there will be approximately ____ gram left.Starting with one 1kg of a radioactive substance, after four half-lives, there will be approximately ____ gram left.
 A. 63  A. 63 B. 0.25 atm B. 0.25 atm C. 0.28 atm C. 0.28 atm D. 0.32 atmD. 0.32 atm

45.45. Calculate the standard heat of reaction per mole of CCalculate the standard heat of reaction per mole of C66HH66 for the following reactionfor the following reaction  →→ 33
 A. -650.2 kJ/mol  A. -650.2 kJ/mol B. 597.4 kJ/mol B. 597.4 kJ/mol C. 650.2 kJ/mol C. 650.2 kJ/mol D. 750.1 kJ/molD. 750.1 kJ/mol

46.46.  At which temperature will water boil  At which temperature will water boil when the external pressure 0f 17.5 twhen the external pressure 0f 17.5 t orr?orr?
 A. A. 14.5°C 14.5°C B. B. 20°C 20°C C. C. 16.5°C 16.5°C D. D. 100°C100°C

47.47.  At which temperature would glycerol  At which temperature would glycerol have the highest vapor pressure?have the highest vapor pressure?
 A. A. 30°C 30°C B. B. 50°C 50°C C. C. 40°C 40°C D. D. 60°C60°C
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48.48. Hydrogen gas is produced when zinc reacts with sulfuric acidHydrogen gas is produced when zinc reacts with sulfuric acid    → →     If 195 mL of wet H If 195 mL of wet H22

is collected over water at 24°C and a barometer pressure of 738 torr, how many grams of Zn have been consumed?is collected over water at 24°C and a barometer pressure of 738 torr, how many grams of Zn have been consumed?
 A. A. 0.437 0.437 g g Zn Zn B. B. 0.402 0.402 g g Zn Zn C. C. 0.414 0.414 g g Zn Zn D. D. 4.96 4.96 g g ZnZn

--------------------------------------------------------------NOTHING FOLLOWS------------------------------------------------------------------------------------------------------------------------------NOTHING FOLLOWS----------------------------------------------------------------
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Physical and Chemical Principles 4Physical and Chemical Principles 4

 ___________________________________________ _____________________________________________________________________________________________________________________________________________________________________________________________________________________
1.1. Deuterium is an isotope of _____.Deuterium is an isotope of _____.

 A. A. nitrogen nitrogen B. B. helium helium C. C. oxygenoxygen D. hydrogenD. hydrogen
2.2. First ionization energy refer toFirst ionization energy refer to

 A. removal of an electron from a gas  A. removal of an electron from a gas atom atom C. energy to form the most probablC. energy to form the most probabl e ione ion
B. B. trapping trapping an an ion ion in in a a lattice lattice structure structure D. D. formation formation of of a a -1 -1 anionanion

3.3. Which of the following substances is always produced when an active metal reacts with water?Which of the following substances is always produced when an active metal reacts with water?

 A. A. CO2 CO2 B. B. H2 H2 C. C. NaOH NaOH D. D. H2OH2O
4.4. The curie is a measure of theThe curie is a measure of the

 A. Number of disintegrations per sec A. Number of disintegrations per sec ond of a radioactive substanceond of a radioactive substance ..
B. Number of alpha particles emitted by exactly 1 g of a radioactive substance.B. Number of alpha particles emitted by exactly 1 g of a radioactive substance.
C. Total energy absorbed by an object exposed to a radioactive sourced.C. Total energy absorbed by an object exposed to a radioactive sourced.
D. Lethal threshold for radiation exposureD. Lethal threshold for radiation exposure

5.5. When CO2 is bubbled through water, what compound forms?When CO2 is bubbled through water, what compound forms?
 A. A. H2CO2 H2CO2 B. B. H2CO3 H2CO3 C. C. H2CO H2CO D. D. COCO

6.6. Dispersion of solid or liquid particles of microscopic size in a gas media such as a smoke isDispersion of solid or liquid particles of microscopic size in a gas media such as a smoke is
 A. A.  A soot  A soot B. a mist B. a mist C. a vapor C. a vapor D. an aerosolD. an aerosol

7.7. The larger the numerical value of the bond energy, the _______.The larger the numerical value of the bond energy, the _______.
 A. Stronger the bond  A. Stronger the bond C. weaker the bondC. weaker the bond
B. B. No No relation relation to to bond bond strength strength D. D. none none of of thesethese

8.8. Which isotope is particularly useful for both diagnostic and therapeutic work with the thyroid gland?Which isotope is particularly useful for both diagnostic and therapeutic work with the thyroid gland?
 A. A. Cobalt-60 Cobalt-60 B. B. technetium-99m technetium-99m C. C. iodine-131 iodine-131 D. D. tritiumtritium

9.9. The mass of a nucleus is less than the total mass of its nucleus. This fact indicates that some of the mass has been converted toThe mass of a nucleus is less than the total mass of its nucleus. This fact indicates that some of the mass has been converted to
 A. A. radioactivity radioactivity B. B. photoelectric photoelectric effect effect C. C. binding binding energy energy D. D. thermal thermal energyenergy

10.10. What is the energy equivalent of a mass of 1.0 kilogram?What is the energy equivalent of a mass of 1.0 kilogram?
 A. 9 E 16 J  A. 9 E 16 J B. 9 E 13 J B. 9 E 13 J C. 9 E 10 J C. 9 E 10 J D. 9 E 7 JD. 9 E 7 J

11.11. The elements present in complete fertilizers areThe elements present in complete fertilizers are
 A. A. C,H,O C,H,O B. B. Ca, Ca, Mg, Mg, S S C. C. C, C, H,N H,N D. D. N, N, P, P, KK

12.12. The purest form of iron isThe purest form of iron is
 A. A. Cast Cast iron iron B. B. pig pig iron iron C. C. mild mild steel steel D. D. wrought wrought ironiron

13.13. Who was credited for the discovery of the oxygen?Who was credited for the discovery of the oxygen?
 A. A. C.W. C.W. Scheele Scheele B. B. J. J. Dalton Dalton C. C. J. J. B. B. Priestly Priestly D. D. A. A. LavosierLavosier

14.14. What bond possesses the highest thermal and electrical conductivity?What bond possesses the highest thermal and electrical conductivity?
 A. A. Ionic Ionic bond bond B. B. metallic metallic bond bond C. C. covalent covalent bond bond D. D. hydrogen hydrogen bondbond

15.15.  A salt that has hammered into piec A salt that has hammered into piec es is a characteristic of a material pees is a characteristic of a material pe rtaining to itsrtaining to its
 A.  A. Brittleness Brittleness B. malleability B. malleability C. ductility C. ductility D. volatilityD. volatility

16.16. Which of the following is the simplest matter?Which of the following is the simplest matter?
 A. A. gas gas B. B. liquid liquid C. C. solid solid D. D. any any of of the the threethree

17.17. The The melting point and melting point and boiling point of halogensboiling point of halogens
 A. Increases with increasing atomic  A. Increases with increasing atomic number number C. decreases with increasing mass C. decreases with increasing mass numbernumber
B. B. Increases Increases with with increasing increasing mass mass number number D. D. decreases decreases with with increasing increasing mass mass numbernumber

18.18. Bauxite is an oxide mineral ofBauxite is an oxide mineral of
 A. A. Ba Ba B. B. Bi Bi C. C. B B D. D. AlAl

19.19. Hydrogen is how many percent on the earth’s crust?Hydrogen is how many percent on the earth’s crust?
 A. A. 1% 1% by by volume volume B. B. 10% 10% by by weight weight C. C. 10% 10% by by volume volume D. D. 1 1 % % by by weightweight

20.20. When the temperature of a temperature is raised, it expands in all direction. Certain crystals are found to have different expansivitiesWhen the temperature of a temperature is raised, it expands in all direction. Certain crystals are found to have different expansivities
along different axes. However, many of the common materials have the same properties in all directions. The latter substances arealong different axes. However, many of the common materials have the same properties in all directions. The latter substances are
calledcalled
 A. isotropic substance  A. isotropic substance B. isogonic Substances B. isogonic Substances C. isotopic substances C. isotopic substances D. isothermalD. isothermal

21.21. Which of the following compounds has compounds which are more often colored?Which of the following compounds has compounds which are more often colored?
 A. A.  Alkali metals  Alkali metals B. halogens B. halogens C. alkaline earth metals C. alkaline earth metals D. transition metalsD. transition metals

22.22. The following exhibit polar covalent bonds exceptThe following exhibit polar covalent bonds except
 A. Na A. Na22O O B. B. HF HF C. C. HH22O O D. D. NONO22

23.23.  Among the intermolecular forces of at Among the intermolecular forces of at traction, which one is present in traction, which one is present in CClCCl44??
 A. London dispersion forces  A. London dispersion forces C. dipole-dipole forceC. dipole-dipole force
B. B. Hydrogen Hydrogen bonding bonding D. D. network-covalentnetwork-covalent

24.24. Which of the following when present in water in water can lead to brown staining of sanitary ware?Which of the following when present in water in water can lead to brown staining of sanitary ware?
 A. A. fluorides fluorides B. B. iron iron and and manganese manganese C. C. carbonates carbonates D. D. nitratesnitrates

25.25. Brimstone isBrimstone is
 A. A. charcoal charcoal B. B. sulfur sulfur C. C. sulfur sulfur dioxide dioxide D. D. form form of of diamonddiamond

26.26. Steel can be strengthened by all but which of the following practice?Steel can be strengthened by all but which of the following practice?
 A. annealing  A. annealing C. age precipitation hardeningC. age precipitation hardening
B.quenching B.quenching and and tempering tempering D. D. work work hardeninghardening

27.27. Chromium III in water has what color?Chromium III in water has what color?
 A. A. yellow yellow B. B. blue blue C. C. violet violet D. D. greengreen
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28.28. Pig iron I essentially the same asPig iron I essentially the same as
 A. A. Low Low carbon carbon steel steel B. B. Bessemer Bessemer steel steel C. C. wrought wrought iron iron D. D. cast cast ironiron

29.29. From which mineral is radium obtained?From which mineral is radium obtained?
 A. A. limestone limestone B. B. rutile rutile C. C. pitch pitch blende blende D. D. hematilehematile

30.30. Metallurgical processes that utilize high temperatures are collectively calledMetallurgical processes that utilize high temperatures are collectively called
 A. A. hydrometallurgy hydrometallurgy B. B. pyrometallurgy pyrometallurgy C. C. electrometallurgy electrometallurgy D. D. alloyingalloying

31.31. What is kaolinite?What is kaolinite?
 A. Aluminum silicate  A. Aluminum silicate B. potassium silicate B. potassium silicate C. MgSOC. MgSO44-7H-7H22O O D. D. magnesium magnesium silicatesilicate

32.32. What is green vitriol?What is green vitriol?
 A. Copper sulfate  A. Copper sulfate B. MgSOB. MgSO44-10H-10H22O O C. C. ferrous ferrous sulfate sulfate D. D. NaNa22SOSO44-10H-10H22OO

33.33. What is the formula for Epsom salt?What is the formula for Epsom salt?
 A. Na A. Na22SOSO44-10H-10H22O O B. B. aluminum aluminum sulfate sulfate C. C. MgSOMgSO44-7H-7H22O O D. D. ferrous ferrous sulfatesulfate

34.34. Magnesium is obtained fromMagnesium is obtained from
 A. A. Sea Sea shells shells B. B. sea sea water water C. C. bentonite bentonite D. D. coralscorals

35.35. Which of the following metals has the highest specific heat capacity at 100°C?Which of the following metals has the highest specific heat capacity at 100°C?
 A. aluminum  A. aluminum B. bismuth B. bismuth C. copper C. copper D. ironD. iron

36.36. Hardness of diamond is due to a large amount ofHardness of diamond is due to a large amount of
 A. Covalent bond  A. Covalent bond B. hydrogen bond B. hydrogen bond C. ionic bond C. ionic bond D. sigma bondD. sigma bond

37.37. When a solid has a crystalline structure, the atoms arranged in repeating structure called____.When a solid has a crystalline structure, the atoms arranged in repeating structure called____.
 A. lattice  A. lattice B. crystal B. crystal C. unit cell C. unit cell D. domainD. domain

38.38. The distinct pattern in space which the atoms of metal arranged themselves when they combine to produce a substance ofThe distinct pattern in space which the atoms of metal arranged themselves when they combine to produce a substance of
recognizable size?recognizable size?
 A. Space lattice  A. Space lattice B. crystal B. crystal C. grain C. grain D. unit cellD. unit cell

39.39. Bronze is an alloy ofBronze is an alloy of
 A. A. Cu Cu and and Ag Ag B. B. Cu Cu and and Zn Zn C. C. Cu Cu and and Sn Sn D. D. Ag Ag and and AlAl

40.40. The percentage abundance of Xe in the atmosphere (%volume) isThe percentage abundance of Xe in the atmosphere (%volume) is
 A. A. 1.4 1.4 E-4 E-4 % % B. B. 8 8 E-6% E-6% C. C. 1.32 1.32 % % D. D. 0.93 0.93 %%

41.41. The most abundant element in the solar system.The most abundant element in the solar system.
 A. Hydrogen  A. Hydrogen B. nitrogen B. nitrogen C. oxygen C. oxygen D. argonD. argon

42.42. The most malleable metal isThe most malleable metal is
 A. platinum  A. platinum B. silver B. silver C. iron C. iron D. goldD. gold

43.43. Oxygen gas is prepared in the laboratory by heating ___.Oxygen gas is prepared in the laboratory by heating ___.
 A. Manganese oxide  A. Manganese oxide B. salt solution in water B. salt solution in water C. mercuric oxide C. mercuric oxide D. potassium chlorateD. potassium chlorate

44.44. Two solid objects cause the height of the liquid in a graduated cylinder to rise to the same level when there are immersed in theTwo solid objects cause the height of the liquid in a graduated cylinder to rise to the same level when there are immersed in the
cylinder separately. The objects must have the samecylinder separately. The objects must have the same
 A. volume  A. volume B. specific gravity B. specific gravity C. density C. density D. weightD. weight

45.45. Metal oxide combines with water will poduce?Metal oxide combines with water will poduce?
 A. acids  A. acids B. metal hydroxide B. metal hydroxide C. neutral salt C. neutral salt D. hydrogenD. hydrogen

46.46. Which is the most common method of quantitative analysis?Which is the most common method of quantitative analysis?
 A. A. gravimetric gravimetric B. B. volumetric volumetric C. C. precipitemetry precipitemetry D. D. gas gas chromatographychromatography

47.47.  Aluminum chloride is found to exist a Aluminum chloride is found to exist a s as a
 A. A. monomer monomer B. B. trimer trimer C. C. dimer dimer D. D. tetramertetramer

48.48.  Any substance which produce H+ in  Any substance which produce H+ in aqueous solution.aqueous solution.
 A. Arrhenius acid  A. Arrhenius acid B. bronsted Acid B. bronsted Acid C. Arrhenius base C. Arrhenius base D. lewis acidD. lewis acid

49.49. Metal oxide combines with water will poduceMetal oxide combines with water will poduce
 A. acids  A. acids B. hydrates B. hydrates C. base C. base D. oxyacidsD. oxyacids

50.50. Nonmetal oxide combines with water will produceNonmetal oxide combines with water will produce
 A. acids  A. acids B. hydrates B. hydrates C. base C. base D. oxyacidsD. oxyacids

51.51. Choose the correct statement about a family of elements in the periodic table.Choose the correct statement about a family of elements in the periodic table.
 A. The atoms of all elements in a fa A. The atoms of all elements in a fa mily have the same number of shelmily have the same number of shel l electronsl electrons
B. All elements in a family have the same physical stateB. All elements in a family have the same physical state
C. All elements in a family have the same chemical reactivity.C. All elements in a family have the same chemical reactivity.
D. The atoms of all elements in a family have the same number of valence electronsD. The atoms of all elements in a family have the same number of valence electrons

52.52. What reacts with AgNO3 to form a silver mirror?What reacts with AgNO3 to form a silver mirror?
 A. aldehydes  A. aldehydes B. acids B. acids C. ketones C. ketones D. estersD. esters

53.53. In an acid-base titration using phenolphthalein indicator, the equivalence point is manifested by the appearance of what color?In an acid-base titration using phenolphthalein indicator, the equivalence point is manifested by the appearance of what color?
 A. yellow  A. yellow B. purple B. purple C. red C. red D. blueD. blue

54.54. Which of the following uses copper as the reagent?Which of the following uses copper as the reagent?
 A. Clemensen reduction  A. Clemensen reduction B. Coupling Reaction B. Coupling Reaction C. wolf Kishner reactionC. wolf Kishner reaction D. Lindlar’s catalystD. Lindlar’s catalyst

55.55. It is red in acid and yellow in alkalineIt is red in acid and yellow in alkaline
 A. A. Congo Congo red red B. B. methyl methyl orange orange C. C. HpH HpH D. D. litmuslitmus

56.56. Methyl orange gives red color inMethyl orange gives red color in

 A. A. Sodium Sodium carbonate carbonate solution solution C. C. hydrochloric hydrochloric acid acid solutionsolution

B.B. Sodium Sodium chloride chloride solution solution D. D. potassium potassium hydroxide hydroxide solutionsolution
57.57. Which of the following is the most soluble in water?Which of the following is the most soluble in water?

 A. A.  AgI  AgI B. AgBr B. AgBr C. AgCl C. AgCl D. AgD. Ag22SS
58.58. Sodium salts import a strong yellow color to Bunsen flame. The sodium flame is obscured bySodium salts import a strong yellow color to Bunsen flame. The sodium flame is obscured by

 A. A. Chromium Chromium glass glass B. B. ruby ruby glass glass C. C. nickel nickel glass glass D. D. cobalt cobalt glassglass
59.59.  Acidic color of methyl orange with  Acidic color of methyl orange with pH range 0f 3-4.1 ispH range 0f 3-4.1 is

 A. A. yellow yellow B. B. orange orange C. C. red red D. D. blueblue
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60.60. Which of the following aqueous solutions will have a pH above the neutral value?Which of the following aqueous solutions will have a pH above the neutral value?
 A. Sodium acetate  A. Sodium acetate B. ammonium chloride B. ammonium chloride C. ammonium nitrate C. ammonium nitrate D. potassium chlorideD. potassium chloride

61.61. One sample of a solution with a pH of 10 is tested with phenolphthalein and another asmaple of this solution is tested with litmus. InOne sample of a solution with a pH of 10 is tested with phenolphthalein and another asmaple of this solution is tested with litmus. In
this solution the color of the litmus isthis solution the color of the litmus is
 A. Blue and the phenolphthalein is pi A. Blue and the phenolphthalein is pi nk nk C. red and the phenolphthalein iC. red and the phenolphthalein i s pinks pink
B. B. Blue Blue and and the the phenolphthalein phenolphthalein is is colorless colorless D. D. red red and and the the phenolphthalein phenolphthalein is is colorlesscolorless

62.62. The black image on an exposed and developed photographic film is composed ofThe black image on an exposed and developed photographic film is composed of
 A. Ag  A. Ag B. AgBr B. AgBr C. AgC. Ag22O O D. D. Ag( Ag( S2O3)S2O3)223-3-

63.63. On heating glucose with Fehling’s solution we get a precipitate whoseOn heating glucose with Fehling’s solution we get a precipitate whosecolor iscolor is
 A. A. Yellow Yellow B. B. red red C. C. black black D. D. whitewhite

64.64. If litmus paper turns blue when dipped into a solution, the solution isIf litmus paper turns blue when dipped into a solution, the solution is
 A. A. neutral neutral B. B. basic basic C. C. weakly weakly acidic acidic D. D. strongly strongly acidicacidic

65.65. Which acid is found in vinegar?Which acid is found in vinegar?
 A. A. Formic Formic acid acid B. B. propionic propionic acid acid C. C. nitric nitric acid acid D. D. acetic acetic acidacid

66.66. Test for alcohol isTest for alcohol is
 A. Lucas test A. Lucas test B. B. tollen’s tollen’s test test C.benedict’s C.benedict’s testtest D. D. molisch molisch testtest

67.67. Isopropyl alcohol isIsopropyl alcohol is
 A. A.  A primary alcohol  A primary alcohol B. a tertiary alcohol B. a tertiary alcohol C. a secondary alcohol C. a secondary alcohol D. a phenolD. a phenol

68.68. Oxidation of secondary alcohol produced.Oxidation of secondary alcohol produced.
 A. ketones  A. ketones B. ether B. ether C. aldehydes C. aldehydes D. esterD. ester

69.69. Sources Sources of of alkanes alkanes : : I. I. natural natural gas gas III. III. PetroleumPetroleum
II. II. quartz quartz IV. IV. limestone.limestone.

 A.I & II only  A.I & II only B. II & II only B. II & II only C. I,II, & III only C. I,II, & III only D. I,II,III & IVD. I,II,III & IV
70.70. Oxidation of a primary alcohol yieldsOxidation of a primary alcohol yields

 A. A. ketones ketones B. B. ether ether C. C. aldehydes aldehydes D. D. estersesters
71.71.  An alcohol in which the OH is bonded  An alcohol in which the OH is bonded with the carbon which is bonded to twith the carbon which is bonded to t wo other carbon.wo other carbon.

 A. A. Primary Primary alcohol alcohol B. B. tertiary tertiary alcohol alcohol C. C. secondary secondary alcohol alcohol D. D. phenolphenol
72.72. Ethylene glycol isEthylene glycol is

 A. A. triol triol B. B. ester ester C. C. diol diol D. D. phenolphenol
73.73. It is a linear polymer which may be reversibly softened by heat and solidified by coolingIt is a linear polymer which may be reversibly softened by heat and solidified by cooling

 A. A. thermosets thermosets B. B. polymer polymer C. C. thermoplastics thermoplastics D. D. copolymercopolymer
74.74. It is obtained from the milky secretion of various plants such as the tree Hevea brasilienses.It is obtained from the milky secretion of various plants such as the tree Hevea brasilienses.

 A. Natural rubber  A. Natural rubber B. xenoy B. xenoy C. PAI C. PAI D. collagenD. collagen
75.75. Butyric acid is found mainly onButyric acid is found mainly on

 A. Rancid butter  A. Rancid butter B. citrus fruits B. citrus fruits C. animal fats C. animal fats D. celluloseD. cellulose
76.76. Give the IUPAC name of the compound with the structural formula given below:Give the IUPAC name of the compound with the structural formula given below:

CHCH33 CHCH33

| | ||
CHCH33-CH-CH22-C-C-C-C≡≡C-CH-CHC-CH-CH33

||
CHCH33

 A. A. 2,5,5-trimethyl-3-hexyne 2,5,5-trimethyl-3-hexyne C. C. 2,5,5-trimethyl-3-heptyne2,5,5-trimethyl-3-heptyne
B.B. 3,3,6-trimethyl-4-heptyne 3,3,6-trimethyl-4-heptyne D. D. 2,5,5-dimethyl-3-heptyne2,5,5-dimethyl-3-heptyne

77.77. Teflon that is commonly used in cooking utensils and insulations is made up of what monomer?Teflon that is commonly used in cooking utensils and insulations is made up of what monomer?
 A. tetrafluoroethane  A. tetrafluoroethane B. acrylonitrile B. acrylonitrile C. tetrafluoroethylene C. tetrafluoroethylene D. vinyl chlorideD. vinyl chloride

78.78. The process to transform long chain hydrocarbon into small chains.The process to transform long chain hydrocarbon into small chains.
 A. Cracking  A. Cracking B. polymerization B. polymerization C. isomerization C. isomerization D. fusionD. fusion

79.79. Which of the following Which of the following is needed to make a is needed to make a silicon rubber?silicon rubber?
 A. Trihydroxymethyl silane  A. Trihydroxymethyl silane C. hydroxytrimethyl silaneC. hydroxytrimethyl silane
B. B. Dihydroxydimethyl Dihydroxydimethyl silane silane D. D. tetramethyl tetramethyl silanesilane

80.80. Hybrid orbital in the triple-bonded carbon alkynes.Hybrid orbital in the triple-bonded carbon alkynes.
 A. sp  A. sp B. spB. sp33  C.sp  C.sp22 D. D. spdspd

81.81. Which of the following is a secondary alcohol?Which of the following is a secondary alcohol?
 A. A. ethanol ethanol B. B. 2-methyl-2-hexanol 2-methyl-2-hexanol C. C. 2-hexanol 2-hexanol D. D. 1-pentanol1-pentanol

82.82. Which of the following types of reactions occur when a reactant has got a double bond?Which of the following types of reactions occur when a reactant has got a double bond?
 A. addition  A. addition B. substitution B. substitution C. photolysis C. photolysis D. polymerizationD. polymerization

83.83. What is the major air pollutant emitted by vehicles?What is the major air pollutant emitted by vehicles?
 A. CO  A. CO B. NOx B. NOx C. particulates C. particulates D. sootD. soot

84.84.  A benzene ring with on hydrogen rem A benzene ring with on hydrogen rem oved.oved.
 A. A. benzyl benzyl B. B. aryl aryl C. C. alkyl alkyl D. D. phenylphenyl

85.85. Hydrocarbons that contain one or more carbon triple bonds.Hydrocarbons that contain one or more carbon triple bonds.
 A. alkynes  A. alkynes B. alkenes B. alkenes C. alkyl C. alkyl D. alkanesD. alkanes

86.86. How many atoms are there on a molecule of sucrose?How many atoms are there on a molecule of sucrose?
 A. A. 12 12 B. B. 11 11 C. C. 22 22 D. D. 4545

87.87. How many atoms are there in a molecule of naphthalene?How many atoms are there in a molecule of naphthalene?
 A. A. 10 10 B. B. 20 20 C. C. 18 18 D. D. 2424

88.88. How many atoms does Freon have?How many atoms does Freon have?
 A. A. 1 1 B. B. 5 5 C. C. 3 3 D. D. 66

89.89.  An acid found in citrus fruits. An acid found in citrus fruits.
 A. A.  Acetic acid  Acetic acid B. B. formic acid formic acid C. citric acid C. citric acid D. ascorbic acidD. ascorbic acid
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90.90. Gasoline does not dissolve in water because it containsGasoline does not dissolve in water because it contains
 A. A. alkenes alkenes B. B. alkanes alkanes C. C. alkynes alkynes D. D. aromatic aromatic carboncarbon

91.91. Synthetic oil of wintergreen contains.Synthetic oil of wintergreen contains.
 A. Ethyl salicylate  A. Ethyl salicylate B. methyl salicylate B. methyl salicylate C. benzyl acetate C. benzyl acetate D. linalyl acetateD. linalyl acetate

92.92. Wood alcohol isWood alcohol is
 A. methanol  A. methanol B. grain alcohol B. grain alcohol C. ethanol C. ethanol D. 2-propanolD. 2-propanol

93.93. Plasticizers area.Plasticizers area.
 A. polymers that have elastic properti A. polymers that have elastic properti eses
B. polymers that soften on heatingB. polymers that soften on heating
C. molecules that confer pliability on otherwise brittle polymersC. molecules that confer pliability on otherwise brittle polymers
D. extremely toxicD. extremely toxic

94.94. Three spThree sp22 hybrid orbitals lie in the same plane making with each other an angle of hybrid orbitals lie in the same plane making with each other an angle of
 A. A. 109°28”109°28” B. B. 60 60 ° ° C. C. 90° 90° D. D. 120°120°

95.95.  Aldehydes may be distinguished from  Aldehydes may be distinguished from ketones by the use ofketones by the use of
 A. A. Concentrated HConcentrated H22SOSO44 BB. Fehling’s solution. Fehling’s solution C. pyrogallolC. pyrogallol D. Grignard’s reagentD. Grignard’s reagent

96.96. Carbon formsCarbon forms
 A. A. 2 2 ionic ionic bonds bonds B. B. 2 2 covalent covalent bonds bonds C. C. 4 4 ionic ionic bonds bonds D. D. 4 4 covalent covalent bondsbonds

97.97. When a real gas approaches an ideal gas, compressibility factor approachesWhen a real gas approaches an ideal gas, compressibility factor approaches
 A. A. 0 0 B. B. infinity infinity C. C. 1 1 D. D. above above zerozero

98.98. The reaction A + B + CThe reaction A + B + C →→ R + S has rate = k R + S has rate = k
  , find the order of reaction , find the order of reaction

 A. A. 0 0 B. B. 2 2 C.1 C.1 D.3D.3
99.99.  A leak from a faucet comes out in se A leak from a faucet comes out in se parate drops. Which of the followiparate drops. Which of the followi ng is the main cause of this phenong is the main cause of this pheno menon?menon?

 A. A. gravity gravity B. B. viscosity viscosity C. C. air air resistance resistance D. D. surface surface tensiontension
100.100. Which of the following is a unit of fugacity?Which of the following is a unit of fugacity?

 A. A. Mol/L Mol/L B. B. L-atm/mol L-atm/mol C.bar C.bar D. D. N/mN/m
101.101. Property of a fluid to form droplets and assume the shape of a sphere and rise in a capillary tube.Property of a fluid to form droplets and assume the shape of a sphere and rise in a capillary tube.

 A. Surface tension  A. Surface tension B. abrasion B. abrasion C. condensate C. condensate D. vapor pressureD. vapor pressure
102.102. Which plot is linear for a first order reaction?Which plot is linear for a first order reaction?

 A. Log [A] vs t  A. Log [A] vs t B. 1/[A] vs t B. 1/[A] vs t C. [A] vs t C. [A] vs t D. [A]D. [A]22 vs t vs t
103.103. For the reactionFor the reaction 22     ↔ ↔ 22 ∆ ∆ = = 114 4 . Which of the following will cause the formation of more. Which of the following will cause the formation of more

products?products?
 A. decreasing them pressure  A. decreasing them pressure C. addition of oxygenC. addition of oxygen
B. B. increasing increasing in in the the temperature temperature D. D. addition addition of of catalystcatalyst

104.104. The migration of a colloidal particles under the influence of electric field isThe migration of a colloidal particles under the influence of electric field is
 A. A. Electro Electro dialysis dialysis B. B. Electrophoresis Electrophoresis C. C. electro electro dispersion dispersion D. D. electro-osmosiselectro-osmosis

105.105.  All of the following statements und All of the following statements und erline the kinetic molecular theoerline the kinetic molecular theo ry of gases except?ry of gases except?
 A. Gas molecules have no intermolec A. Gas molecules have no intermolec ular forcesular forces
B. Gas particles are in random motion.B. Gas particles are in random motion.
C. The collisions between the gas [particles are elastic)C. The collisions between the gas [particles are elastic)
D. The average kinetic energy is proportional to the temperature (in °C) of the gasD. The average kinetic energy is proportional to the temperature (in °C) of the gas

106.106. Oil, water and ___ will form a stable emulsion.Oil, water and ___ will form a stable emulsion.
 A. A. butter butter B. B. soap soap C. C. starch starch D. D. margarinemargarine

107.107.  At triple point, what is the variance, F At triple point, what is the variance, F = ____ where it is invariant?= ____ where it is invariant?
 A. 0  A. 0 B. 2 B. 2 C. 1 C. 1 D. 3D. 3

108.108.  Ascorbic acid is Ascorbic acid is
 A. Vitamin C  A. Vitamin C B. vitamin D B. vitamin D C. tocopherol C. tocopherol D. vitamin ED. vitamin E

109.109. Retinal, retinol and retinoic acid are stable forms ofRetinal, retinol and retinoic acid are stable forms of
 A. Vitamin A  A. Vitamin A B. vitamin C B. vitamin C C. vitamin B C. vitamin B D. vitamin dD. vitamin d

110.110. Which of the following is a ketose?Which of the following is a ketose?
 A. fructose  A. fructose B. glucose B. glucose C. sucrose C. sucrose D. maltoseD. maltose

111.111. Heat loving organisms areHeat loving organisms are
 A. A. psychrophiles psychrophiles B. B. thermophiles thermophiles C. C. mesophiles mesophiles D. D. chromogeneschromogenes

112.112. Common microorganism used Common microorganism used for penicillin manufacture for penicillin manufacture isis
 A. mold  A. mold B. protozoa B. protozoa C. bacteria C. bacteria D. algaeD. algae

113.113.  An example of water soluble vitamin i An example of water soluble vitamin i ss
 A. Vitamin C  A. Vitamin C B. vitamin E B. vitamin E C. vitamin A C. vitamin A D. vitamin KD. vitamin K

114.114. The fluid portion occupying the whole portion of a cell.The fluid portion occupying the whole portion of a cell.
 A. ribosomes  A. ribosomes B. vacuole B. vacuole C. cytoplasm C. cytoplasm D. lysosomeD. lysosome

115.115. When growth of microorganism is inhibited by the presence of another, it is known asWhen growth of microorganism is inhibited by the presence of another, it is known as
 A. A. Commensalism Commensalism B. B. neutralism neutralism C. C. parasitism parasitism D. D. mutualismmutualism

116.116. The simplest type The simplest type of a of a carbohydrate carbohydrate isis
 A. A. lactose lactose B. B. glucose glucose C. C. maltose maltose D. D. sucrosesucrose

117.117. The product obtained from the hydrolysis of collagen isThe product obtained from the hydrolysis of collagen is
 A. A. keratin keratin B. B. cortisol cortisol C. C. gelatin gelatin D. D. caseincasein

118.118. What is the color of hemoglobin?What is the color of hemoglobin?
 A. red  A. red B. yellow B. yellow C. white C. white D. greenD. green

119.119. Groups of microorganisms that grow best in the presence of low oxygen concentration areGroups of microorganisms that grow best in the presence of low oxygen concentration are
 A. A. pathogens pathogens B. B. fungi fungi C. C. bacteria bacteria D. D. micoaerophilesmicoaerophiles
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120.120. Milk taste sour when kept in the open for some time due to the formation ofMilk taste sour when kept in the open for some time due to the formation of
 A. A. Carbonic Carbonic acid acid B. B. citric citric acid acid C. C. lactic lactic acid acid D. D. malic malic acidacid

121.121. Steroids which plays an important role in biological reaction is a/anSteroids which plays an important role in biological reaction is a/an
 A. A. Enzyme Enzyme B. B. catalyst catalyst C. C. hormone hormone D. D. proteinprotein

122.122.  A gene is a segment of a molecule of A gene is a segment of a molecule of
 A.DNA  A.DNA B. Trna B. Trna C. mRNA C. mRNA D. proteinD. protein

123.123. Organisms which can thrive on an entirely inorganic diet using CO or carbonates as a source of carbon are calledOrganisms which can thrive on an entirely inorganic diet using CO or carbonates as a source of carbon are called
 A. autotrophs  A. autotrophs B. mesotrophs B. mesotrophs C. chemotrophs C. chemotrophs D. lithotrophsD. lithotrophs

124.124. TheThe destruction of an enzyme’s catalytic power by changing its molecular structure isdestruction of an enzyme’s catalytic power by changing its molecular structure is
 A. hydrolysis  A. hydrolysis B. B. sypsis sypsis C. lyasis C. lyasis D. denaturationD. denaturation

125.125. Which of the following enzymes give flavor in cheese?Which of the following enzymes give flavor in cheese?
 A. A. lactose lactose B. B. lipase lipase C. C. invertase invertase D. D. amylaseamylase

126.126. Bacteria which converts alcoholic solution to vinegar isBacteria which converts alcoholic solution to vinegar is
 A. A. coli coli B. B. bacilli bacilli C. C. acetobacters acetobacters D. D. proteinsproteins

127.127. Which of the following is a biological catalyst and it is a protein?Which of the following is a biological catalyst and it is a protein?
 A. A. hormones hormones B. B. enzymes enzymes C. C. vitamins vitamins D. D. nucleotidesnucleotides

128.128. It is an enzyme represented with a sigmoidal curveIt is an enzyme represented with a sigmoidal curve
 A. Allosteric enzymes  A. Allosteric enzymes B. isoenzymes B. isoenzymes C. endoenzymes C. endoenzymes D. exoenzymesD. exoenzymes

129.129. Steroid which plays an important role in biological reaction is a/anSteroid which plays an important role in biological reaction is a/an
 A. A. Enzyme Enzyme B. B. hormone hormone C. C. catalyst catalyst D. D. proteinprotein

130.130.  A plant cell differs from an animal ce A plant cell differs from an animal ce ll because it hasll because it has
 A. A. nucleus nucleus B. B. vacuoles vacuoles C. C. cellulose cellulose cell cell wall wall D. D. definite definite shapeshape

131.131. Which is the sweetest of all sugar?Which is the sweetest of all sugar?
 A. fructose  A. fructose B. glucose B. glucose C. lactose C. lactose D. sucroseD. sucrose

132.132. Vitamin E is also known asVitamin E is also known as
 A. calciferol  A. calciferol B. axerophthol B. axerophthol C. ascorbic acid C. ascorbic acid D. tocopherolD. tocopherol

133.133. Which of the following is not an amino acid?Which of the following is not an amino acid?
 A. A. Glutamic Glutamic acid acid B. B. aspartic aspartic acid acid C. C. glutamine glutamine D. D. palmitic palmitic acidacid

134.134. Which of the following is an amino acid that is found in proteins?Which of the following is an amino acid that is found in proteins?
 A. A. adenosine adenosine B. B. adenine adenine C. C. alanine alanine D. D. linoleic linoleic acidacid

135.135. The 20 amino acids found in proteins differ from each other in theirThe 20 amino acids found in proteins differ from each other in their
 A. A.  Amino group  Amino group B. side chain B. side chain C. carboxylic acid group C. carboxylic acid group D. alpha carbonD. alpha carbon

136.136. Which substance is a steroid, but not a hormone?Which substance is a steroid, but not a hormone?
 A. cholesterol  A. cholesterol B. progesterone B. progesterone C. cortisone C. cortisone D. testosteroneD. testosterone

137.137.  Alum, a coagulant of water, is Alum, a coagulant of water, is
 A. Aluminum sulfate  A. Aluminum sulfate B. ferrous sulfate B. ferrous sulfate C. sodium hydroxide C. sodium hydroxide D. magnesium sulfateD. magnesium sulfate

138.138.  A waste treatment process which doe A waste treatment process which doe s not need oxygen.s not need oxygen.
 A. pyrolysis  A. pyrolysis B. incineration B. incineration C. combustion C. combustion D. burningD. burning

139.139. The decree on pollution control issued in 1976 isThe decree on pollution control issued in 1976 is
 A. A. PD PD 894 894 B. B. PD PD 349 349 C. C. PD PD 984 984 D. D. PD PD 232232

140.140. Ozone, O3, filters out large amount of ultraviolet and other dangerous radiations from the sun. it is found in theOzone, O3, filters out large amount of ultraviolet and other dangerous radiations from the sun. it is found in the
 A. A. Trophosphere Trophosphere B. B. stratosphere stratosphere C. C. thermosphere thermosphere D. D. lithospherelithosphere

141.141. What class of freshwater supply requires complete treatment ( coagulation, sedimentation, filtration, disinfection) in order to meetWhat class of freshwater supply requires complete treatment ( coagulation, sedimentation, filtration, disinfection) in order to meet
the national standard for Drinking Water.the national standard for Drinking Water.
 A. A. Class Class AA AA B. B. class class A A C. C. class class B B D. D. class class CC

142.142. Which treatment of waste is appropriate to effect soluble organic removal?Which treatment of waste is appropriate to effect soluble organic removal?
 A .Activated sludge  A .Activated sludge B. ion exchange B. ion exchange C. diatomic filtration C. diatomic filtration D. electrodialysisD. electrodialysis

143.143. Trace metal that causes the Minamata disease.Trace metal that causes the Minamata disease.
 A. Hg  A. Hg B. Cd B. Cd C. Pb C. Pb D. CuD. Cu

144.144. Japanese word meaning “ouch ouch” and is caused by exposure to cadmium.Japanese word meaning “ouch ouch” and is caused by exposure to cadmium.
 A. A. Chicken Chicken pox pox B. B. itay-itay itay-itay C. C. mad mad cow cow disease disease D. D. SARSSARS

145.145.  An act regulating garbage disposal,  An act regulating garbage disposal, also known as the Ecological Solialso known as the Ecological Soli d Waste Management Act of 200d Waste Management Act of 200 0.0.
 A. A. RA RA 8749 8749 B. B. RA RA 9003 9003 C. C. RA RA 6969 6969 D. D. Ra Ra 166166

146.146. It is a term used to describe the over-abundance in the growth of algae in water due to the presence of excess nutrients.It is a term used to describe the over-abundance in the growth of algae in water due to the presence of excess nutrients.
 A. Eutrophication  A. Eutrophication B. biodegradation B. biodegradation C. stabilization C. stabilization D. decompositionD. decomposition

147.147.  A type of microorganism used for mo A type of microorganism used for mo nitoring the pathogenic property onitoring the pathogenic property o f water.f water.
 A. A. acidity acidity B. B. hardness hardness C. C. coliform coliform D. D. dissolveddissolved

148.148. This phenomenon is described by the separation of hot and cold regions in a given stream.This phenomenon is described by the separation of hot and cold regions in a given stream.
 A. A. eutrophication eutrophication B. B. digestion digestion C. C. thermal thermal stratification stratification D. D. decompositiondecomposition

149.149. The hardness of water is expressed as g/L of ?The hardness of water is expressed as g/L of ?
 A. A. CaO CaO B. B. MgO MgO C. C. CaCOCaCO33 D. D. MgCOMgCO33

150.150. The international standards on Quality Management and Quality Service is ?The international standards on Quality Management and Quality Service is ?
 A. ISO 9000  A. ISO 9000 B. ISO18000 B. ISO18000 C. ISO 14000 C. ISO 14000 D. ISO 100D. ISO 100

151.151. Which compound gives a foul (rotten egg) odor?Which compound gives a foul (rotten egg) odor?
 A. Hydrogen sulfide  A. Hydrogen sulfide B. carbon monoxide B. carbon monoxide C. methane C. methane D. carbon dioxideD. carbon dioxide

152.152.  A comprehensive program of action a A comprehensive program of action a dopted by governments at the Undopted by governments at the Un ited Nations Conference on Enviited Nations Conference on Envi ronment (also known as theronment (also known as the
Earth Summit in Rio).Earth Summit in Rio).
 A. Earth pledge  A. Earth pledge C. total Quality Environmental ManC. total Quality Environmental Man agementagement
B. B. ISO ISO 9000 9000 D. D. Agenda Agenda 2121
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153.153. The biological decomposition of organic matter accompanied by the production of foul smelling products in an aerobic condition isThe biological decomposition of organic matter accompanied by the production of foul smelling products in an aerobic condition is
 A. A. Pollution Pollution B.dissolution B.dissolution C. C. stabilization stabilization D. D. putrefactionputrefaction

154.154. Ozone is all of the following exceptOzone is all of the following except
 A. bleaching agent  A. bleaching agent C. less soluble in water than in oxyC. less soluble in water than in oxy gengen
B. B. oxidizing oxidizing agent agent D. D. disinfectantdisinfectant

155.155. The source that gives the highest % CO snd Nox emission at the atmosphere.The source that gives the highest % CO snd Nox emission at the atmosphere.
 A. Transportation facilities A. Transportation facilities
B. Stationary sourceB. Stationary source
C. Industrial plant excluding stationary sourceC. Industrial plant excluding stationary source
D. Natural sources such as fires and volcanic eruptionsD. Natural sources such as fires and volcanic eruptions

156.156. Intermittent sand filters are primarily used toIntermittent sand filters are primarily used to
 A. A. Remove Remove offensive offensive odor odor C. C. oxidize oxidize putrescible putrescible mattermatter
B.B. Supply Supply fertilizers fertilizers to to farmers farmers D. D. neutralize neutralize sludgesludge

157.157. The quantity of chlorine in The quantity of chlorine in parts per million required to satisfactory chlorinate is parts per million required to satisfactory chlorinate is usuallyusually
 A .0-25  A .0-25 B. 65-90 B. 65-90 C. 30-60 C. 30-60 D. 95-120D. 95-120

158.158. It refers to waste or scrap glass, usually ground.It refers to waste or scrap glass, usually ground.
 A.  A. Cullet Cullet B. fluorospar B. fluorospar C. feldspar C. feldspar D. glass floatD. glass float

159.159. Small ponds, less than 1 meter deep, whose oxygen supply primarily comes from photosynthetic activity?Small ponds, less than 1 meter deep, whose oxygen supply primarily comes from photosynthetic activity?
 A. Facultative ponds  A. Facultative ponds B. aerated lagoons B. aerated lagoons C. anaerobic ponds C. anaerobic ponds D. aerobic pondsD. aerobic ponds

160.160.  Also known as the “toxic and Hazard Also known as the “toxic and Hazard ous Waste Management Act of 1990ous Waste Management Act of 1990 ”.”.
 A. A. RA RA 8749 8749 B. B. RA RA 6969 6969 C. C. PD PD 1152 1152 D. D. PD PD 11511151

--------------------------------------------------------------NOTHING FOLLOWS------------------------------------------------------------------------------------------------------------------------------NOTHING FOLLOWS----------------------------------------------------------------
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1.1. It is required to have 164 mLof HIt is required to have 164 mLof H22SOSO44 to neutralize 12 g of NaOH. What is the molarity of H to neutralize 12 g of NaOH. What is the molarity of H22SOSO44??
 A. 2.4 M  A. 2.4 M B. 3.4 M B. 3.4 M C. 3.0 MC. 3.0 M D. 3.7 MD. 3.7 M

2.2.  A sample of crude ammonium salt w A sample of crude ammonium salt w eighing 1.00 g is treated with hot KOeighing 1.00 g is treated with hot KO H solution. The NHH solution. The NH33 liberated is collected in 0.5000 N acid, liberated is collected in 0.5000 N acid,
and the excess acid requires 3.12 mL of 0.2000 N NaOH for neutralization. Calculate the percentage ammonia in the sample.and the excess acid requires 3.12 mL of 0.2000 N NaOH for neutralization. Calculate the percentage ammonia in the sample.
 A. 41.25%  A. 41.25% B. 45.5 % B. 45.5 % C. 9.0 % C. 9.0 % D. 52.0 %D. 52.0 %

3.3.  A 25 mL sample of 0.025 M HBr is mi A 25 mL sample of 0.025 M HBr is mi xed with 25.0 mL of 0.023 M KOH. Wxed with 25.0 mL of 0.023 M KOH. W hat is the pH of the resulting mixhat is the pH of the resulting mix ture?ture?
 A. 1.00  A. 1.00 B. 3.00 B. 3.00 C. 7.00 C. 7.00 D. 11.00D. 11.00

4.4. What is the pH of a water that contains 120 mg/L of bicarbonate ion and 15 mg/L of carbonate ion?What is the pH of a water that contains 120 mg/L of bicarbonate ion and 15 mg/L of carbonate ion?
 A. 9.43  A. 9.43 B. 12.42 B. 12.42 C. 13.76 C. 13.76 D. 4.76D. 4.76

5.5. How many grams of iron oxide, FeHow many grams of iron oxide, Fe22OO33, can be produced from 2.5 g of oxygen reacting with solid iron?, can be produced from 2.5 g of oxygen reacting with solid iron?
 A. 12.5 g  A. 12.5 g B. 8.32 g B. 8.32 g C. 2.5 g C. 2.5 g D. 11.2 gD. 11.2 g

6.6. How many milligrams per liter as CaCOHow many milligrams per liter as CaCO33 is equivalent to 15 mg/L as CO is equivalent to 15 mg/L as CO332-2-??
 A. 25 mg/L  A. 25 mg/L B. 28 mg/L B. 28 mg/L C. 30 mg/L C. 30 mg/L D. 33 mg/LD. 33 mg/L

7.7.  A 1.2048 g sample of impure NaCO A 1.2048 g sample of impure NaCO33 is dissolved and allowed to react with a solution of CaCl is dissolved and allowed to react with a solution of CaCl22. The resulting CaCO. The resulting CaCO33, after, after
precipitation, filtration, and drying, was found to weight 1.0362 g. Assuming that the impurities does not contribute to the weight ofprecipitation, filtration, and drying, was found to weight 1.0362 g. Assuming that the impurities does not contribute to the weight of
the precipitate, calculate the percent purity of the Nathe precipitate, calculate the percent purity of the Na22COCO33..
 A. 86.2 %  A. 86.2 % B. 88.9 % B. 88.9 % C. 91.1 % C. 91.1 % D. 93.2 %D. 93.2 %

8.8. What is the normality of a solution of KMnOWhat is the normality of a solution of KMnO44 if 40.00 mL will oxidize 0.300 g of Na if 40.00 mL will oxidize 0.300 g of Na22CC22OO44??
 A. 0.0560  A. 0.0560 B. 0.1119 B. 0.1119 C. 0.2005 C. 0.2005 D. 0.2530D. 0.2530

9.9.  Analysis of a series of sulfur containi Analysis of a series of sulfur containi ng compounds by Cannizzaro’s meng compounds by Cannizzaro’s me thod shows that one gram molecuthod shows that one gram molecu lar weight of compoundlar weight of compound
always contains some multiple of approximately 32 g of sulfur. Under STP conditions, one liter of a particular gas weighs 2.8897 g.always contains some multiple of approximately 32 g of sulfur. Under STP conditions, one liter of a particular gas weighs 2.8897 g.
 Analysis shows that it contains 1.446 Analysis shows that it contains 1.446 2 g of sulfur and1.4435 g of oxygen2 g of sulfur and1.4435 g of oxygen . Find its chemical formula.. Find its chemical formula.
 A. SO A. SO22 B. SOB. SO33 C. SC. S22OO33 D. D. SOSO

10.10. The “roasting” of 100 g of a copper ore yielded 75.4 g of 89.5 % pure copper.The “roasting” of 100 g of a copper ore yielded 75.4 g of 89.5 % pure copper. If the ore is composed of Cu If the ore is composed of Cu22Sand CuS with 11.0 %Sand CuS with 11.0 %
inert impurity, calculate the percent of Cuinert impurity, calculate the percent of Cu22S in the ore.S in the ore.
 A. 62 %  A. 62 % B. 38 % B. 38 % C. 74 % C. 74 % D. 28 %D. 28 %

11.11.  A sample of Rochelle salt (KNaC A sample of Rochelle salt (KNaC44HH44OO66·4H·4H22O),after ignition to convert it to the double carbonate, is titrated with HO),after ignition to convert it to the double carbonate, is titrated with H22SOSO44,using methyl,using methyl
orange as an indicator. From the following data calculate the percentage purity of the sample: wt. of sample = 0.9500 g; Horange as an indicator. From the following data calculate the percentage purity of the sample: wt. of sample = 0.9500 g; H22SOSO44 used used
= 43.65 mL; NaOH used = 1.72 mL; 1.000 mL H= 43.65 mL; NaOH used = 1.72 mL; 1.000 mL H22SOSO44 = 1.064 mL of 0.1321 N NaOH.= 1.064 mL of 0.1321 N NaOH.
 A. 50.70 %  A. 50.70 % B. 58.90 % B. 58.90 % C. 87.76 % C. 87.76 % D. 95.50 %D. 95.50 %

12.12. What volume of 0.214 M (NHWhat volume of 0.214 M (NH44))22HPOHPO44 is necessary to precipitate calcium as Ca is necessary to precipitate calcium as Ca33(PO(PO44))22 from 838 mg of a sample that is 9.74 % Ca? from 838 mg of a sample that is 9.74 % Ca?
 A. 6.36 mL  A. 6.36 mL B. 4.24 mL B. 4.24 mL C. 3.18 mL C. 3.18 mL D. 2.12 mLD. 2.12 mL

13.13. The concentration of BrThe concentration of Br – – in seawater is 8.3 E-4 M. Assuming that a liter of seawater has a mass of 1 kg, what is the concentration of in seawater is 8.3 E-4 M. Assuming that a liter of seawater has a mass of 1 kg, what is the concentration of
Br Br  – – in ppm? in ppm?
 A. 8.3  A. 8.3 B. 0.066 B. 0.066 C. 0.83 C. 0.83 D. 66D. 66

14.14. 10.5 L of N10.5 L of N22 at 25 °C and 760 mmHg are bubbled through an aqueous solution of a non-volatile solute, whereby the solution losses at 25 °C and 760 mmHg are bubbled through an aqueous solution of a non-volatile solute, whereby the solution losses
0.2455 g in weight. If the total pressure above the solution is 760 mmHg, what is the mole fraction of the solute in the solvent?0.2455 g in weight. If the total pressure above the solution is 760 mmHg, what is the mole fraction of the solute in the solvent?
 A. 0.982  A. 0.982 B. 0.018 B. 0.018 C. 0.653 C. 0.653 D. 0.347D. 0.347

15.15.  A 1 gram sample of impure K A 1 gram sample of impure K22COCO33 is taken for analysis. The solution of the dissolved sample required 58.10 mL of 0.14 N HCl. is taken for analysis. The solution of the dissolved sample required 58.10 mL of 0.14 N HCl.
However, 0.65 mL of the NaOH was used for back titrationHowever, 0.65 mL of the NaOH was used for back titration
(1 ml HCL is equivalent to 2.60 mL of NaOH). Calculate the purity of the sample expressed as percent K(1 ml HCL is equivalent to 2.60 mL of NaOH). Calculate the purity of the sample expressed as percent K22O.O.
 A. 38.14 %  A. 38.14 % B. 40.23 % B. 40.23 % C. 34.4 % C. 34.4 % D. 42.1 %D. 42.1 %
E. 36.7 %E. 36.7 %

16.16. The percentage of MnOThe percentage of MnO22 in a 0.50 gram sample, which after addition of 50 mL of 0.10 N ferrous sulfate solution required 16 mL ofin a 0.50 gram sample, which after addition of 50 mL of 0.10 N ferrous sulfate solution required 16 mL of
0.80 N potassium dichromate for back titration is0.80 N potassium dichromate for back titration is
 A. 16.7 %  A. 16.7 % B. 32.34 % B. 32.34 % C. 46.51 % C. 46.51 % D. 64.68 %D. 64.68 %

17.17.  A super phosphate fertilizer was anal A super phosphate fertilizer was anal yzed for phosphorus. A 0.5414 gyzed for phosphorus. A 0.5414 g ram sample produces 0.1277 g of ram sample produces 0.1277 g of MgMg22PP22OO77 residue upon residue upon
ignition of the magnesium ammonium phosphate precipitate. The percentage of Pignition of the magnesium ammonium phosphate precipitate. The percentage of P22OO55 present in the sample ispresent in the sample is
 A. 20.5 %  A. 20.5 % B. 18.20 % B. 18.20 % C. 15.04 % C. 15.04 % D. 14.02 %D. 14.02 %

18.18.  A sample of pyrite, FeS A sample of pyrite, FeS22, contains only inert impurities and weighs 0.508 grams. After the sample has been decomposed and, contains only inert impurities and weighs 0.508 grams. After the sample has been decomposed and
dissolved, a precipitate of 1.561 gram BaSOdissolved, a precipitate of 1.561 gram BaSO44 is obtained. If the calculated percentage of S in the sample is 42.21 %, what weight of is obtained. If the calculated percentage of S in the sample is 42.21 %, what weight of
ignited precipitate would have been obtained if the Fe in the solution had been precipitated as Fe(OH)ignited precipitate would have been obtained if the Fe in the solution had been precipitated as Fe(OH)33 and ignited as Fe and ignited as Fe22OO3?3?

 A. 0.267 g  A. 0.267 g B. 0.217 g B. 0.217 g C. 0.2985 g C. 0.2985 g D. 0.3025 gD. 0.3025 g
19.19. If 50 mL of a sample of water required 6.4 mL EDTA solution for titration and each mL of the EDTA solution is equivalent to 0.40 mgIf 50 mL of a sample of water required 6.4 mL EDTA solution for titration and each mL of the EDTA solution is equivalent to 0.40 mg

CaCa2+2+, the ppm CaCO, the ppm CaCO33 hardness is hardness is
 A. 320  A. 320 B. 220 B. 220 C. 360 C. 360 D. 128D. 128

20.20. Hydrogen peroxide may be oxidized to OHydrogen peroxide may be oxidized to O22 or it maybe reduced to H or it maybe reduced to H22O. Which of the following represents the milliequivalent weightO. Which of the following represents the milliequivalent weight
of Hof H22OO22 as an oxidizing agent and as a reducing agent? as an oxidizing agent and as a reducing agent?
 A. 0.03402  A. 0.03402 B. 0.01134 B. 0.01134 C. 0.00851 C. 0.00851 D. 0.01701D. 0.01701
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21.21. Calculate the number of gallons of sulfuric acid solution (sp gr. 1.83 and 93 percent by weight HCalculate the number of gallons of sulfuric acid solution (sp gr. 1.83 and 93 percent by weight H22SOSO44) necessary to react completely) necessary to react completely
with 100 lb of borax (Nawith 100 lb of borax (Na22BB44OO77·10H·10H22O) to form boric acid. The unbalanced equation for this reaction isO) to form boric acid. The unbalanced equation for this reaction is247  24 247  24 2 2 33 33   44..
 A. 1.2 gal  A. 1.2 gal B. 1.8 gal B. 1.8 gal C. 2.4 gal C. 2.4 gal D. 3.1 galD. 3.1 gal

22.22. From the data in problem 21, how many pounds of boric acid will be produced?From the data in problem 21, how many pounds of boric acid will be produced?
 A. 64.8 lb  A. 64.8 lb B. 73.2 lb B. 73.2 lb C. 78.9 lb C. 78.9 lb D. 1 lbD. 1 lb

23.23.  A sample of impure sulfide ore contai A sample of impure sulfide ore contai ns 42.43% Zn. Find the percentans 42.43% Zn. Find the percenta ge of pure ZnS in the samplege of pure ZnS in the sample
 A. 67.10 %  A. 67.10 % B. 63.10 % B. 63.10 % C. 56.05 % C. 56.05 % D. 52.15 %D. 52.15 %

24.24. When platinum is heated in the of chlorine gas, the following reaction takes placeWhen platinum is heated in the of chlorine gas, the following reaction takes place        
 At 1000 K, At 1000 K, ΔG°=14 kcal. If the pressure of ClΔG°=14 kcal. If the pressure of Cl22 is 1 atm, what will be the partial pressure of PtCl is 1 atm, what will be the partial pressure of PtCl22??
 A. 7.5 X10 A. 7.5 X10-4-4 at, at, B. B. 8.7 8.7 X X 1010-4-4 atm atm C. C. 9.2 9.2 X X 1010-4-4 atm atm D. D. 6.75 6.75 X X 1010-4-4 atm atm

25.25.  A 0.3991 g of an unknown containing  A 0.3991 g of an unknown containing chloride is dissolved and precichloride is dissolved and precipitated with 43.98 mL of excess 0.pitated with 43.98 mL of excess 0. 1056 M AgNO1056 M AgNO33. A sintered. A sintered
glass crucible weighing 23.4101 g is used to filter out the resulting AgCl. The new weight of the dried crucible is 23.9622 g. Computeglass crucible weighing 23.4101 g is used to filter out the resulting AgCl. The new weight of the dried crucible is 23.9622 g. Compute
% Cl in the sample.% Cl in the sample.
 A. 37.56 %  A. 37.56 % B. 47.82 % B. 47.82 % C. 34.22 % C. 34.22 % D. 27.33 %D. 27.33 %

26.26.  A 0.01 molal solution K A 0.01 molal solution K33Fe(CN)Fe(CN)66 freezes at -0.062 °C. What is the apparent degree of dissociation? freezes at -0.062 °C. What is the apparent degree of dissociation?
 A. 33 %  A. 33 % B. 50 % B. 50 % C. 78 % C. 78 % D. 89 %D. 89 %

27.27. Calculate the alkaline strength of pearl ash ( impure potassium carbonate) in terms of percent KCalculate the alkaline strength of pearl ash ( impure potassium carbonate) in terms of percent K22O from the following data:O from the following data:
Sample=0.3500 g; HCl used=48.03 m; NaOH used for back titration=2.02 mL; 1.000 mL HCl = 0.005300 g NaSample=0.3500 g; HCl used=48.03 m; NaOH used for back titration=2.02 mL; 1.000 mL HCl = 0.005300 g Na22COCO33; 1.000 mL NaOH; 1.000 mL NaOH
= 0.02192 g KHC= 0.02192 g KHC22OO44·H·H22OO
 A. 45.2 %  A. 45.2 % B. 54.0 % B. 54.0 % C. 60.5 % C. 60.5 % D. 65.8 %D. 65.8 %

28.28.  At 25°C, ΔG for the reaction : At 25°C, ΔG for the reaction : 22 is 1380 cal. What is the degree of dissociation at 25°C when the total is 1380 cal. What is the degree of dissociation at 25°C when the total

pressure is 10 atm?pressure is 10 atm?
 A. 0.00129  A. 0.00129 B. 0.0493 B. 0.0493 C. 0.0622 C. 0.0622 D. 0.0852D. 0.0852

29.29. For the reaction:For the reaction: 22 22   ,=19,759 /  = 46,890 /,=19,759 /  = 46,890 / . Calculate the. Calculate the

degree of dissociation of SOdegree of dissociation of SO33 at 600 K and 0.5 atm total pressure at 600 K and 0.5 atm total pressure
 A. 0.0063  A. 0.0063 B. 0.063 B. 0.063 C. 0.63 C. 0.63 D. 6.3D. 6.3

30.30. What is the molarity of a solution that contains 33.33 % HWhat is the molarity of a solution that contains 33.33 % H22SOSO44 by weight and ha a density of 1.25 grams/mL? by weight and ha a density of 1.25 grams/mL?
 A. 4.25 M  A. 4.25 M B. 4.5 M B. 4.5 M C. 4.75 M C. 4.75 M D. 5 MD. 5 M

31.31.  An iceberg has a density of 57.1 lb/ft An iceberg has a density of 57.1 lb/ft22. If it floats in fresh water, what percent of the iceberg’s volume will be visible?. If it floats in fresh water, what percent of the iceberg’s volume will be visible?
 A. 10.5 %  A. 10.5 % B. 7.5 % B. 7.5 % C. 8.5 % C. 8.5 % D. 5.5 %D. 5.5 %

32.32. What is the enthalpy change for heating ice from -5°C to steam at 105°C?What is the enthalpy change for heating ice from -5°C to steam at 105°C?
 A. 46.66 kJ/mol  A. 46.66 kJ/mol B. 54.19 kJ/mol B. 54.19 kJ/mol C. 54.57 kJ/mol C. 54.57 kJ/mol D. 47.04 kJ/molD. 47.04 kJ/mol

33.33. Seven pounds of steam at atmospheric pressure, superheated to 242°F, is introduced simultaneously with 8 lb of ice at 25°F into aSeven pounds of steam at atmospheric pressure, superheated to 242°F, is introduced simultaneously with 8 lb of ice at 25°F into a
copper calorimeter which weighs 5 lb and which contains 50 lb of water at 60°F. The heats of fusion and of vaporization for watercopper calorimeter which weighs 5 lb and which contains 50 lb of water at 60°F. The heats of fusion and of vaporization for water
are144 and 970 BTU per lb, respectively. The thermal capacities in BTU per pound per °F may be taken as follows: steam 0.48; iceare144 and 970 BTU per lb, respectively. The thermal capacities in BTU per pound per °F may be taken as follows: steam 0.48; ice
0.50; and copper 0.093 cal/g°C. Neglecting heat losses to all bodies other than the calorimeter itself, th resulting temperature of the0.50; and copper 0.093 cal/g°C. Neglecting heat losses to all bodies other than the calorimeter itself, th resulting temperature of the
mixture is:mixture is:
 A. 135°F  A. 135°F B. 148°F B. 148°F C. 157°F C. 157°F D. 160°FD. 160°F

34.34. How much heat is needed to raise the temperature of 75.2 mol of water (heat capacity of 4.184 J/g·K) from 12.5°C to 80.0°CHow much heat is needed to raise the temperature of 75.2 mol of water (heat capacity of 4.184 J/g·K) from 12.5°C to 80.0°C
 A. 5.08 kJ  A. 5.08 kJ B. 382 kJ B. 382 kJ C. 0.282 kJ C. 0.282 kJ D. 21.2 kJD. 21.2 kJ

35.35. In the Deacon process for the manufacture of chlorine, HCl and OIn the Deacon process for the manufacture of chlorine, HCl and O22reacts to form Clreacts to form Cl22 and water. Sufficient air is fed to provide 25 % and water. Sufficient air is fed to provide 25 %
excess Oexcess O22, and the fractional conversion of HCl is 70%. On the basis of 100 mol of HCl fed, the amount of air in moles fed into the, and the fractional conversion of HCl is 70%. On the basis of 100 mol of HCl fed, the amount of air in moles fed into the
process isprocess is
 A. 53.12  A. 53.12 B. 136.78 B. 136.78 C. 200 C. 200 D. 149D. 149

36.36. From the data in problem #35, the mole fraction of ClFrom the data in problem #35, the mole fraction of Cl22 gas in the product stream is gas in the product stream is
 A. 0.214  A. 0.214 B. 0.127 B. 0.127 C. 0.151 C. 0.151 D. 0.172D. 0.172

37.37. Calculate the enthalpy change upon converting 1 mol of ice at -25°C to water vapor at 125°C under a constant pressure of 1 atm.Calculate the enthalpy change upon converting 1 mol of ice at -25°C to water vapor at 125°C under a constant pressure of 1 atm.
The specific heats if ice, water, and steam are 2.09 J/g·K, 4.18 J/g·K, and 1.84 J/g·K, respectively. For water, the heat of fusion isThe specific heats if ice, water, and steam are 2.09 J/g·K, 4.18 J/g·K, and 1.84 J/g·K, respectively. For water, the heat of fusion is
6.01 kJ/mol, and the heat of vaporization is 40.67 kJ/mol.6.01 kJ/mol, and the heat of vaporization is 40.67 kJ/mol.
 A. 40 kJ  A. 40 kJ B. 48 kJ B. 48 kJ C. 56 kJ C. 56 kJ D. 60 kJD. 60 kJ

38.38. Ten kilograms of ice at -10°C is added to 100 kg of water at 20°C.What is the resulting temperature in °C of the water. Assume anTen kilograms of ice at -10°C is added to 100 kg of water at 20°C.What is the resulting temperature in °C of the water. Assume an
insulated container.insulated container.
 A. 12.65  A. 12.65 B. 9.28 B. 9.28 C. 11.83 C. 11.83 D. 10.46D. 10.46

39.39. Which one of the following elements has the largest first-ionization energy?Which one of the following elements has the largest first-ionization energy?
 A. Rb  A. Rb B. Sr B. Sr C. Ca C. Ca D. KD. K

40.40. Which of the following elements would have the largest second-ionization energy?Which of the following elements would have the largest second-ionization energy?
 A. Sc  A. Sc B. Sr B. Sr C. Ca C. Ca D. KD. K

BRINGHOME EXAMBRINGHOME EXAM

‘‘Twenty ‘‘Twenty years from now you will be more disappointed by the things that you didn’t do than by the ones you did do. So throw offyears from now you will be more disappointed by the things that you didn’t do than by the ones you did do. So throw off

the bpwlines. Sail away from the safe harbor. Catch the trade winds in your sails. Explore. Dream. Discover.’’ the bpwlines. Sail away from the safe harbor. Catch the trade winds in your sails. Explore. Dream. Discover.’’   – – Mark Twain Mark Twain

1.1.  Aluminum has a face-centered cu Aluminum has a face-centered cu bic unit cell, that is an atom at each cbic unit cell, that is an atom at each c orner of the unit cell and an atom orner of the unit cell and an atom at the center at each face.at the center at each face.
The Al-Al distance (2r) is 0.2863 nm. Calculate the density of aluminum. The mass of aluminum atom is 26.98 amuThe Al-Al distance (2r) is 0.2863 nm. Calculate the density of aluminum. The mass of aluminum atom is 26.98 amu
 A. 1.3 g/ml  A. 1.3 g/ml B. 2.1 g/ml B. 2.1 g/ml C. 2.7 g/ml C. 2.7 g/ml D. 3.5 g/mlD. 3.5 g/ml
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2.2.  A strip of electrolytically pure copper  A strip of electrolytically pure copper weighing 3.178 g is strongly heated iweighing 3.178 g is strongly heated i n a stream of oxygen until it is aln a stream of oxygen until it is al l converted to 3.978 l converted to 3.978 g ofg of
the black oxide. What is the percent copper of this oxide?the black oxide. What is the percent copper of this oxide?
 A. 79.9 %  A. 79.9 % B. 20.1% B. 20.1% C. 65.2 % C. 65.2 % D. 34.8 %D. 34.8 %

3.3. The empirical formula of a commercial ion-exchange resin is CThe empirical formula of a commercial ion-exchange resin is C88HH77SOSO33Na. The resin can be used to soften water according to theNa. The resin can be used to soften water according to the
reactionreaction++   22    2  2++.. what would be the maximum uptake of Cawhat would be the maximum uptake of Ca2+2+ by the resin by the resin
expressed in moles per gram of resin?expressed in moles per gram of resin?
 A. 0.00225  A. 0.00225 B. 0.0225 B. 0.0225 C. 0.225 C. 0.225 D. 2.25D. 2.25

4.4.  A certain current liberated 0.504 g of  A certain current liberated 0.504 g of hydrogen in 2 hours. How many grahydrogen in 2 hours. How many gra ms of copper can be liberated by ms of copper can be liberated by the same current flowingthe same current flowing
for the same time in a copper sulfate solution?for the same time in a copper sulfate solution?
 A. 12.7  A. 12.7 B. 15.9 B. 15.9 C. 31.8 C. 31.8 D. 63.5D. 63.5

5.5. What volume of 0.0224 N adipic acid solution would be used in the titration of 1.022 cmWhat volume of 0.0224 N adipic acid solution would be used in the titration of 1.022 cm33 of 0.0317 N Ba(OH) of 0.0317 N Ba(OH)22??
 A. 1.20 mL  A. 1.20 mL B. 1.45 mL B. 1.45 mL C. 2.05 mL C. 2.05 mL D. 3.6 mLD. 3.6 mL

6.6. In the electrolysis of aqueous NaCl how many liters of ClIn the electrolysis of aqueous NaCl how many liters of Cl2(g)2(g) (at STP) are generated by a current of 7.50 A for a period of 100 min? (at STP) are generated by a current of 7.50 A for a period of 100 min?
 A. 45000 L  A. 45000 L B. 0.466 L B. 0.466 L C. 5.22 L C. 5.22 L D. 10.4 LD. 10.4 L

7.7.  A spoon, with a surface of 45 cm A spoon, with a surface of 45 cm22, is suspended in a cell-filled with a 0.10 M solution of gold(III) chloride AuCl, is suspended in a cell-filled with a 0.10 M solution of gold(III) chloride AuCl33. A current of 0.52 A. A current of 0.52 A
has been passed through the cell, until a coating of gold 0.10 mm thick, has plated on the spoon. How long did the current run?has been passed through the cell, until a coating of gold 0.10 mm thick, has plated on the spoon. How long did the current run?
 A. 3.6 hr  A. 3.6 hr B. 6.9 hr B. 6.9 hr C. 11 hr C. 11 hr D. 2.3 hrD. 2.3 hr

8.8. Consider the following reaction at equilibrium:Consider the following reaction at equilibrium:  22. If 5 L reaction vessel, held at constant temperature, is. If 5 L reaction vessel, held at constant temperature, is

initially filled with 10 mol pure Ninitially filled with 10 mol pure N22OO4(g)4(g),and if 3.5 mol NO,and if 3.5 mol NO2(g)2(g) are found in the vessel once equilibrium has been established, what is the are found in the vessel once equilibrium has been established, what is the
value of the equilibrium constant, Kc, for this reaction (at the temperature of the experiment)?value of the equilibrium constant, Kc, for this reaction (at the temperature of the experiment)?
 A. 0.297 M  A. 0.297 M B. 1.48 M B. 1.48 M C. 0.424 M C. 0.424 M D. 0.0594 MD. 0.0594 M

9.9.  A student is titrating 50 ml of 0.2 N  A student is titrating 50 ml of 0.2 N HCl solution of 0.2 N KOH. He acHCl solution of 0.2 N KOH. He accidentally adds one ml too much cidentally adds one ml too much titrant. What is the pH of thetitrant. What is the pH of the
resulting solution?resulting solution?
 A. 10.3  A. 10.3 B. 11.3 B. 11.3 C. 2.7 C. 2.7 D. 7.3D. 7.3

10.10. Two gas storage bulbs are at the same temperature. The 1 L bulb contains 0.50 atm of helium an the 2 L bulb contains 1 atmTwo gas storage bulbs are at the same temperature. The 1 L bulb contains 0.50 atm of helium an the 2 L bulb contains 1 atm
nitrogen. The valves connecting the two bulbs are open and they are connected through a negligible volume. The pressure in thenitrogen. The valves connecting the two bulbs are open and they are connected through a negligible volume. The pressure in the
bulbs after they have pressure equilibriated and are at the initial temperature isbulbs after they have pressure equilibriated and are at the initial temperature is
 A. 1.5 atm  A. 1.5 atm B. 0.67 atm B. 0.67 atm C. 0.50 atm C. 0.50 atm D. 0.84 atmD. 0.84 atm

11.11.  Atoms of which element have the hig Atoms of which element have the hig hest first ionization energy?hest first ionization energy?
 A. calcium  A. calcium B. sodium B. sodium C. potassium C. potassium D. magnesiumD. magnesium

12.12. In an experiment, 0.02 kg of substance is heated in a bath of boiling water until its temperature is approximately 100°C.theIn an experiment, 0.02 kg of substance is heated in a bath of boiling water until its temperature is approximately 100°C.the
substance is then placed in an insulated container that is holding 0.10 kg of water at 25°C. The final temperature of the mixture issubstance is then placed in an insulated container that is holding 0.10 kg of water at 25°C. The final temperature of the mixture is
32°C. The specific heat substance, in kilojoules per kilogram per degree Celsius, is32°C. The specific heat substance, in kilojoules per kilogram per degree Celsius, is
 A. 2.16  A. 2.16 B. 2.57 B. 2.57 C. 4.19 C. 4.19 D. 1.0D. 1.0

13.13.  An 8.24-gram sample of a hydrated s An 8.24-gram sample of a hydrated s alt is heated until it has a constanalt is heated until it has a constan t mass of 6.20 grams. What was tt mass of 6.20 grams. What was t he percent by mass ofhe percent by mass of
water contained in the original sample?water contained in the original sample?
 A. 14.1%  A. 14.1% B. 32.9% B. 32.9% C. 24.8% C. 24.8% D. 75.2%D. 75.2%

14.14. What mass of ethanol, CWhat mass of ethanol, C22HH55OH is required to produce 300 ml of a 0.50 M solution?OH is required to produce 300 ml of a 0.50 M solution?
 A. 46.1 g  A. 46.1 g B. 23.0 g B. 23.0 g C. 6.91 g C. 6.91 g D. 92.1 gD. 92.1 g

15.15.  A solution of nickel sulfate (NiSO A solution of nickel sulfate (NiSO44) was electrolyzed for 0.7hr between inert electrodes. If 17.5 g of nickel metal was deposited, what) was electrolyzed for 0.7hr between inert electrodes. If 17.5 g of nickel metal was deposited, what
was the average current?was the average current?
 A. 11 A  A. 11 A B. 1300 A B. 1300 A C. 21 A C. 21 A D. 16 AD. 16 A

16.16.  A type of colloid is in which a liquid A type of colloid is in which a liquid /solid is dispersed in a gas, example, /solid is dispersed in a gas, example, fog, smoke.fog, smoke.
 A. aerosol  A. aerosol B. foam B. foam C. emulsion C. emulsion D.solD.sol

17.17.  A type of colloid in which a gas is di A type of colloid in which a gas is di spersed in a liquid example, whippspersed in a liquid example, whipp ed cream.ed cream.
 A. aerosol  A. aerosol B. foam B. foam C. emulsion C. emulsion D. solD. sol

18.18. Baking soda isBaking soda is
 A.Na A.Na22COCO33 B. B. CaCOCaCO33 C. C. NaNa22COCO3310H10H22O O D. D. NaHCONaHCO33

19.19.  An alcohol spray can with a volume  An alcohol spray can with a volume of 325 mL contains 3.0 g of propaof 325 mL contains 3.0 g of propa ne (Cne (C33HH88) as propellant. What is the pressure in atm of the gas) as propellant. What is the pressure in atm of the gas
in the can at 28°C? C=12,H=1in the can at 28°C? C=12,H=1
 A. 5.17 atm  A. 5.17 atm B. 228 atm B. 228 atm C. 0.481 atm C. 0.481 atm D. 4.69 atmD. 4.69 atm

20.20. It is required to have of HIt is required to have of H22SOSO44 to neutralize 12 gof NaOH. What is the normality of H to neutralize 12 gof NaOH. What is the normality of H22SOSO44??
 A. 2.4  A. 2.4 B. 3.0 B. 3.0 C. 3.4 C. 3.4 D. 3.7D. 3.7

21.21.  A sample of impure cuprite Cu A sample of impure cuprite Cu22O contains 66.6% copper. What is the percentage of pure CuO contains 66.6% copper. What is the percentage of pure Cu22O in the sample?O in the sample?
 A. 45%  A. 45% B.55% B.55% C. 65% C. 65% D. 75%D. 75%

22.22. In a gaseous mixture at 20°C, the partial pressures of the components are hydrogen, 200 torr carbon dioxide, 150 torr, methane,In a gaseous mixture at 20°C, the partial pressures of the components are hydrogen, 200 torr carbon dioxide, 150 torr, methane,
320 torr, ethylene, 105 torr. What is the volume percent of hydrogen in the gas mixture320 torr, ethylene, 105 torr. What is the volume percent of hydrogen in the gas mixture
 A.12.6%  A.12.6% B.18.0% B.18.0% C. 24.1% C. 24.1% D. 25.8%D. 25.8%

23.23. Calculate the normality of NaOH is 10 ml of NaOH reacts with 20 ml of 0.4 M sulfuric acidCalculate the normality of NaOH is 10 ml of NaOH reacts with 20 ml of 0.4 M sulfuric acid
 A. 1.6 N  A. 1.6 N B. 0.8 N B. 0.8 N C. 2.6 N C. 2.6 N D. 3.2 ND. 3.2 N

24.24.  A 1.2048 g sample of impure Na A 1.2048 g sample of impure Na22COCO33 is dissolved and allowed to react with a solution of CaCl is dissolved and allowed to react with a solution of CaCl22. The resulting CaCO. The resulting CaCO33, after, after
precipitation, filtration and drying was found to weight 1.0362 g. Assuming that the impurities do not contribute to the weight of theprecipitation, filtration and drying was found to weight 1.0362 g. Assuming that the impurities do not contribute to the weight of the
precipitate, calculate the percent purity of Naprecipitate, calculate the percent purity of Na22COCO33

 A. 86.2 %  A. 86.2 % B.88.9 % B.88.9 % C. 91.1 % C. 91.1 % D. 93.2 %D. 93.2 %
25.25.  A hormone that enables the cell t A hormone that enables the cell t o utilize glucose iso utilize glucose is

 A. gastrin  A. gastrin B. insulin B. insulin C. testosterone C. testosterone D. cortisoneD. cortisone
26.26. Tobacco smoke containsTobacco smoke contains

 A. caffeine  A. caffeine B. nicotine B. nicotine C. niacine C. niacine D. morphineD. morphine
27.27. Rod-shaped bacteria are calledRod-shaped bacteria are called

 A. bacilli  A. bacilli B. spirilla B. spirilla C. cocci C. cocci D. streptococciD. streptococci

Page 3 of 4Page 3 of 4



28.28. The temperatures of three different liquids are maintained at 15°C, 20°C, and 25° respectively. When equal masses of the first twoThe temperatures of three different liquids are maintained at 15°C, 20°C, and 25° respectively. When equal masses of the first two
liquids are mixed, the final temperature is 18°C, and when equal masses of the last two liquids are mixed, the final temperature isliquids are mixed, the final temperature is 18°C, and when equal masses of the last two liquids are mixed, the final temperature is
24°C. What temperature will be achieved by mixing equal masses of the first and the last liquid?24°C. What temperature will be achieved by mixing equal masses of the first and the last liquid?
 A. 8.65°C  A. 8.65°C B. 10.30°C B. 10.30°C C. 15.83°C C. 15.83°C D. 23.57°CD. 23.57°C

29.29.  A 0.250 g sample of a solid acid wa A 0.250 g sample of a solid acid wa s dissolved in water and exactly s dissolved in water and exactly neutralized by 40.0 mL of 0.125 N neutralized by 40.0 mL of 0.125 N base. What is the equivabase. What is the equiva lentlent
weight of the acid?weight of the acid?
 A. 40  A. 40 B. 44 B. 44 C. 48 C. 48 D. 50D. 50

30.30.  A 48.4 mL sample of HCl solution r A 48.4 mL sample of HCl solution r equires 1.240 g of pure CaCOequires 1.240 g of pure CaCO33 for complete neutralization. Calculate the normality of the acid for complete neutralization. Calculate the normality of the acid
 A. 0.512  A. 0.512 B. 0.476 B. 0.476 C. 0.412 C. 0.412 D. 0.386D. 0.386

31.31. When the submarine Thresher sank in the Atlantic in 1963,it was estimated in the newspapers that the accident had occurred at aWhen the submarine Thresher sank in the Atlantic in 1963,it was estimated in the newspapers that the accident had occurred at a
depth of 1000 ft. what is the pressure of the sea at that depth? Density of seawater is 1024 kg/mdepth of 1000 ft. what is the pressure of the sea at that depth? Density of seawater is 1024 kg/m33..
 A. 420 psia  A. 420 psia B. 430 psia B. 430 psia C. 446 psia C. 446 psia D. 459 psiaD. 459 psia

32.32.  A quantity of ice at 0.0°C was added  A quantity of ice at 0.0°C was added to 40 g of water at 19°C in an insulatto 40 g of water at 19°C in an insulat ed container. All of the ice melted container. All of the ice melt ed, and the watered, and the water
temperature decreased to 0.0°C. How many grams of ice were added?temperature decreased to 0.0°C. How many grams of ice were added?
 A. 9.52 g  A. 9.52 g B. 12.4 g B. 12.4 g C. 14.1 g C. 14.1 g D. 16.8 gD. 16.8 g

33.33. It was determined that 1.52 g of metal displaced1.4 L at STP of hydrogen from an acid. What is the gram-equivalent weight of theIt was determined that 1.52 g of metal displaced1.4 L at STP of hydrogen from an acid. What is the gram-equivalent weight of the
metal?metal?
 A. 8.4  A. 8.4 B. 9.7 B. 9.7 C. 10.8 C. 10.8 D. 12.2D. 12.2

34.34. What volume of 0.214 M (NHWhat volume of 0.214 M (NH44))22HPOHPO44 is necessary to precipitate calcium as Ca is necessary to precipitate calcium as Ca33(PO(PO44))22 from 838 mg of a sample that is 9.74% Ca? from 838 mg of a sample that is 9.74% Ca?
 A. 6.36 mL  A. 6.36 mL B. 4.24 mL B. 4.24 mL C. 3.18 mL C. 3.18 mL D. 2.12 mLD. 2.12 mL

35.35.  A tacohite ore consisted of 35.43% F A tacohite ore consisted of 35.43% F ee33OO44 and the balance siliceous impurities. How many tons of the ore must be processed in and the balance siliceous impurities. How many tons of the ore must be processed in
order to recover 1 ton of metallic iron?order to recover 1 ton of metallic iron?
 A. 3.75  A. 3.75 B. 3.95 B. 3.95 C. 4.15 C. 4.15 D. 4.45D. 4.45

36.36. Calculate the percentage of CaO in CaCOCalculate the percentage of CaO in CaCO33

 A. 42.7%  A. 42.7% B. 45.6% B. 45.6% C. 52.0% C. 52.0% D. 59.0%D. 59.0%
37.37. If 5.0E10 barium (Ba) atoms could be arranged side by side, they would form a straight line measuring 22 m. what is the diameter ofIf 5.0E10 barium (Ba) atoms could be arranged side by side, they would form a straight line measuring 22 m. what is the diameter of

a Ba atom in pm? In A?a Ba atom in pm? In A?
 A. 44 pm, 0.44 A  A. 44 pm, 0.44 A B. 4.4 pm 440 A0.2 N B. 4.4 pm 440 A0.2 N C. 440 pm, 4.4 A C. 440 pm, 4.4 A D. 220 pm, 2.2 AD. 220 pm, 2.2 A

38.38. Calculate the normality of NaOH if 10 mL of NaOH reacts with 20 mL of 0.4 M sulfuric acid.Calculate the normality of NaOH if 10 mL of NaOH reacts with 20 mL of 0.4 M sulfuric acid.
 A. 1.6 N  A. 1.6 N B. 0.8 N B. 0.8 N C. 2.6 N C. 2.6 N D. 3.2 ND. 3.2 N

39.39.  A student is titrating 50 ml of 0.2 N  A student is titrating 50 ml of 0.2 N HCl solution of 0.2 N KOH. He accHCl solution of 0.2 N KOH. He acc identally adds one ml too much titidentally adds one ml too much tit rant. What is the pH of therant. What is the pH of the
resulting solution?resulting solution?
 A. 10.3  A. 10.3 B. 11.3 B. 11.3 C. 2.7 C. 2.7 D. 7.3D. 7.3

40.40.  A theory that predicts molecular geo A theory that predicts molecular geo metries through the hypothesis metries through the hypothesis that valence electron pair octhat valence electron pair occupy sites around a central atom icupy sites around a central atom i nn
such a way as to minimize electron pair repulsion.such a way as to minimize electron pair repulsion.
 A. Lewis theory  A. Lewis theory B. VSEPR theory B. VSEPR theory C.C.Dalton’s theoryDalton’s theory D. D. Big Big Bang Bang theorytheory

41.41. What is the pH of a 0.30 M solution of benzoic acid, Ka=6.6E-5?What is the pH of a 0.30 M solution of benzoic acid, Ka=6.6E-5?
 A. 0.52  A. 0.52 B. 2.4 B. 2.4 C. 4.7 C. 4.7 D. 4.2D. 4.2

42.42. In a titration 2.7 cmIn a titration 2.7 cm33  of 0.100 mol dm  of 0.100 mol dm-3-3 sodium hydroxide, NaOH solution is added to 25.0 cm sodium hydroxide, NaOH solution is added to 25.0 cm33 of 0.125 mol dm of 0.125 mol dm-3-3 benzoic acid,benzoic acid,
CC66HH55COOH, solution. Calculate the pH of the resulting solution given that the pKa of benzoic acid is 4.19.COOH, solution. Calculate the pH of the resulting solution given that the pKa of benzoic acid is 4.19.
 A. 3.13  A. 3.13 B. 4.12 B. 4.12 C. 7.45 C. 7.45 D. 9.12D. 9.12

43.43. It is characterized by simple vegetative bodies from which reproductive structures are elaborated. It contains no chlorophyll andIt is characterized by simple vegetative bodies from which reproductive structures are elaborated. It contains no chlorophyll and
therefore requires sources of complex organic molecules.therefore requires sources of complex organic molecules.
 A. algae  A. algae B. fungi B. fungi C. virus C. virus D. protozoaD. protozoa

44.44.  A sample of milk is found to have an  A sample of milk is found to have an arsenic at a concentration of 1.31 marsenic at a concentration of 1.31 m icrogram per liter. What is the icrogram per liter. What is the concentration in ounces perconcentration in ounces per
gallon?gallon?
 A. 0.00049  A. 0.00049 B. 1.7E-7 B. 1.7E-7 C. 9.0 C. 9.0 D. 7400D. 7400

45.45.  A sample of fructose, a fruit-sugar,  A sample of fructose, a fruit-sugar, CC66HH1212OO66, that contains 24 g of carbon also contains _____ g oxygen, that contains 24 g of carbon also contains _____ g oxygen
 A. 24  A. 24 B. 32 B. 32 C. 48 C. 48 D. 64D. 64

46.46. Two liters of an ideal gas, at a temperature of TTwo liters of an ideal gas, at a temperature of T11=25°Cand a pressure of P=25°Cand a pressure of P11=0.101 mPa, are in a 10 cm diameter cylinder with a=0.101 mPa, are in a 10 cm diameter cylinder with a
piston at one end. The piston is depressed, so that the cylinder is shortened by 10 cm. The temperature increases by 2°C. What ispiston at one end. The piston is depressed, so that the cylinder is shortened by 10 cm. The temperature increases by 2°C. What is
the final pressure?the final pressure?
 A.0.156 mPa  A.0.156 mPa B. 0.167 mPa B. 0.167 mPa C. 0.251 mPa C. 0.251 mPa D. 0.327 mPaD. 0.327 mPa

47.47.  A saturated solution of Ag A saturated solution of Ag22SOSO44 is 2.5 E-2 M. The value of its solubility product is is 2.5 E-2 M. The value of its solubility product is
 A. 62.6E-6  A. 62.6E-6 B. 6.25E-4 B. 6.25E-4 C. 15.625E-6 C. 15.625E-6 D. 3.125E-6D. 3.125E-6

48.48.  A tiny single cell organism ranging  A tiny single cell organism ranging from 0.5 to 20 micrometer in size from 0.5 to 20 micrometer in size and which reproduce by binary fissand which reproduce by binary fiss ionion
 A. algae  A. algae B. bacteria B. bacteria C. fungi C. fungi D. yeastD. yeast

49.49. Glauber’s salt is crystalline hydrated _______.Glauber’s salt is crystalline hydrated _______.
 A. sodium sulfate  A. sodium sulfate B. sodium sulfite B. sodium sulfite C. calcium nitrate C. calcium nitrate D. calcium nitriteD. calcium nitrite

50.50. Which of the following has a linear geometry?Which of the following has a linear geometry?
 A. PCl A. PCl55 B. B. BClBCl33  C.CO  C.CO22 D. HD. H22OO

51.51. What continuous chain hydrocarbon is isomeric with 2-methyl-3-ethylhexane?What continuous chain hydrocarbon is isomeric with 2-methyl-3-ethylhexane?
 A. octane  A. octane B. nonane B. nonane C. decane C. decane D. dodecaneD. dodecane

52.52. Which salt is the most soluble in water?Which salt is the most soluble in water?
 A. CaCO A. CaCO33 B. B. PbIPbI22 C. C. AgBr AgBr D.Fe(OH)D.Fe(OH)22

53.53. What is the pH of a saturated solution of Mg(OH)What is the pH of a saturated solution of Mg(OH)22? Ksp=1.2E-11? Ksp=1.2E-11
 A. 3.5  A. 3.5 B. 10.1 B. 10.1 C. 10.9 C. 10.9 D. 0.5D. 0.5

--------------------------------------------------------------NOTHING FOLLOWS------------------------------------------------------------------------------------------------------------------------------NOTHING FOLLOWS----------------------------------------------------------------
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1.1. Which of the following properties are intensive properties?Which of the following properties are intensive properties?

I. I. Temperature Temperature II. II. Pressure Pressure III. III. Composition Composition IV. IV. MassMass
 A. I only  A. I only B. IV only B. IV only C. I and IIC. I and II D. I, II, and IIID. I, II, and III

2.2. Eight grams of AgEight grams of Ag22O (solid) are heated to produce oxygen gas as follows:O (solid) are heated to produce oxygen gas as follows:22  4 4      . The oxygen gas is collected at 35°C over water. Given that the barometric pressure is 1 . The oxygen gas is collected at 35°C over water. Given that the barometric pressure is 1
atmosphere, what (wet) volume of Oatmosphere, what (wet) volume of O22 is collected? is collected?
 A. 424.5 ml  A. 424.5 ml B. 434.5 ml B. 434.5 ml C. 444.9 ml C. 444.9 ml D. 454.9 mlD. 454.9 ml

3.3.  A total of 0.1 grams of water is produ A total of 0.1 grams of water is produ ced in a close container at 40°C. The ced in a close container at 40°C. The container holds 500 cmcontainer holds 500 cm3.3. The pressure is atmospheric,The pressure is atmospheric,

and the vapor pressure of water at 40°C is 55.3 torr. Is there any liquid in the container when it is in equilibrium? If so, how much isand the vapor pressure of water at 40°C is 55.3 torr. Is there any liquid in the container when it is in equilibrium? If so, how much is

there?there?

 A. no, there is no liquid present  A. no, there is no liquid present C. yes, 2/3 of the waterC. yes, 2/3 of the water
B. B. yes, yes, ½ ½ of of the the water water D. D. yes, yes, ¾ ¾ of of the the waterwater

4.4. NaNa22COCO33 reacts with HCl, but not by the stoichiometry implied in the following unbalanced chemical reaction: reacts with HCl, but not by the stoichiometry implied in the following unbalanced chemical reaction:223 3         22   22. What is the smallest possible whole number coefficient for Na. What is the smallest possible whole number coefficient for Na22COCO33 in thein the

balanced equation?balanced equation?

 A. 1  A. 1 B. 2 B. 2 C. 3 C. 3 D. 4D. 4
5.5.  A substance is oxidized when which  A substance is oxidized when which of the following occurs?of the following occurs?

 A. it turns red  A. it turns red C. it becomes more negativeC. it becomes more negative
B. B. it it loses loses electrons electrons D. D. it it gives gives off off heatheat

6.6. When 0.01 mole of a substance containing O, H and C is burned, the following products are obtained: I) 896 cmWhen 0.01 mole of a substance containing O, H and C is burned, the following products are obtained: I) 896 cm33  at standard  at standard

temperature and pressure and II) 0.72 g of water. It is also found that the ratio of oxygen mass to the mass of H and C in thetemperature and pressure and II) 0.72 g of water. It is also found that the ratio of oxygen mass to the mass of H and C in the

substance is 4/7.What is the chemical formula of the substance? One mole of COsubstance is 4/7.What is the chemical formula of the substance? One mole of CO22 has a volume of 22400 cm has a volume of 22400 cm33 at STP.at STP.

 A. CHO A. CHO22 B. CB. C44HH66OO22 C. C. CHCH22OO22 D. CD. C44HH88OO22

7.7. If 50 cmIf 50 cm33 of ice at 0°C are added to 100 g of water at 20°C, how much is left unmelted? Assume that there is no spurious heat loss.of ice at 0°C are added to 100 g of water at 20°C, how much is left unmelted? Assume that there is no spurious heat loss.

The density of ice is 0.92 g/cmThe density of ice is 0.92 g/cm33 , and the heat of fusion of ice is 1.44 kcal/mole at 0°C., and the heat of fusion of ice is 1.44 kcal/mole at 0°C.

 A. 12.83 cm A. 12.83 cm33 B. 18.83 cmB. 18.83 cm33 C. C. 22.83 22.83 cmcm33 D. D. 38.83 38.83 cmcm33

8.8. Determine the final temperature when 10 g of copper and 20 g of lead at -100°C are added to 50 g of HDetermine the final temperature when 10 g of copper and 20 g of lead at -100°C are added to 50 g of H22O at 50°C. DisregardO at 50°C. Disregard

spurious heat losses. The atomic weight of copper is 63.45 g/mol, and the specific weight of lead = 0.032 cal/g·°C =0.134 J/g·°Cspurious heat losses. The atomic weight of copper is 63.45 g/mol, and the specific weight of lead = 0.032 cal/g·°C =0.134 J/g·°C

 A. 39.21°C A. 39.21°C B. B. 45.21°C 45.21°C C. C. 49.21°C 49.21°C D. D. 33.21°C33.21°C
9.9. Consider the following reaction at equilibriumConsider the following reaction at equilibrium:: 33    22     92 92 . Which single change in condition will. Which single change in condition will

cause a shift in equilibrium toward an increase in production in NHcause a shift in equilibrium toward an increase in production in NH33??

 A. removal of hydrogen gas  A. removal of hydrogen gas C. increase in volume of the systemC. increase in volume of the system
B. B. increase increase in in temperature temperature D. D. increase increase of of pressure pressure in in the the systemsystem

10.10. Consider the following equation at equilibriumConsider the following equation at equilibrium ∶ ∶       =11  =11  . What would be expected. What would be expected

effect on the amount of NHeffect on the amount of NH33 under each of the following conditions: under each of the following conditions:

I. I. raise raise the the temperature temperature II. II. Compress Compress the the mixture mixture III. III. Add Add additional additional HH22

 A. I:increase,II:increase,III:increase  A. I:increase,II:increase,III:increase C. I:increase,II:decrease,III:decreaseC. I:increase,II:decrease,III:decrease
B. B. I:increase,II:increase,III:decrease I:increase,II:increase,III:decrease D. D. I:decrease,II:increase,III:decreaseI:decrease,II:increase,III:decrease

11.11. Given the reaction:Given the reaction:         2; 2;  == 5050. Determine the final concentration of C when 1 mole of both A and B are. Determine the final concentration of C when 1 mole of both A and B are

added to a liter container containing 0.1 mole of C.added to a liter container containing 0.1 mole of C.

 A. 0.78 mole A. 0.78 mole B. B. 0.88 0.88 mole mole C. C. 1.66 1.66 mole mole D. D. 1.85 1.85 molemole
12.12. The voltage of a galvanic cell does not depend on which of the following parameters?The voltage of a galvanic cell does not depend on which of the following parameters?

 A. concentration of solution  A. concentration of solution C. volumeC. volume
B. B. temperature temperature D. D. pressurepressure

13.13. Which of the following organic chemicals is most soluble in water?Which of the following organic chemicals is most soluble in water?

 A. CH A. CH33CHCH33 B. B. CHCH33OH OH C. C. CClCCl44 D. D. CHCH44

14.14. What is the first coordination number of a face centered cubic structure?What is the first coordination number of a face centered cubic structure?

 A. 4  A. 4 B. 8 B. 8 C. 12 C. 12 D. 16D. 16
15.15. Calculate the theoretical density of copper given that the unit cell is face-centered cubic and the lattice parameter is 3.61 A. TheCalculate the theoretical density of copper given that the unit cell is face-centered cubic and the lattice parameter is 3.61 A. The

atomic weight of copper is 63.5 g/mole.atomic weight of copper is 63.5 g/mole.

 A. 4.49 g/cm A. 4.49 g/cm33 B. B. 7.86 7.86 g/cmg/cm33 C. C. 8.78 8.78 g/cmg/cm33 D. D. 8.97 8.97 g/cmg/cm33

16.16.  As the amount of  As the amount of slip increases, addislip increases, addi tional deformation bectional deformation bec omes more diffomes more diff icult and decreases icult and decreases until the plastic until the plastic flow finally sflow finally s tops. Sliptops. Slip

may begin again only if a larger stress is applied. What is the phenomenon known as ?may begin again only if a larger stress is applied. What is the phenomenon known as ?

 A. cooling A. cooling B. B. crowding crowding C. C. strain strain hardening hardening D. D. twinningtwinning
17.17. In general, what are the effects of cold-working a metal?In general, what are the effects of cold-working a metal?

 A. increased strength and ductili A. increased strength and ductili ty ty C. increased strength, decreased dC. increased strength, decreased d uctilityuctility
B. B. decreased decreased strength strength and and ductility ductility D. D. decreased decreased strength, strength, increased increased ductilityductility
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18.18. The osmotic pressure at STP of a solution made from 1 L NaCl (aq) containing 117 g of NaCl is? Note: NaCl forms a strongThe osmotic pressure at STP of a solution made from 1 L NaCl (aq) containing 117 g of NaCl is? Note: NaCl forms a strong

electrolyteelectrolyte

 A. 44.77 atm A. 44.77 atm B. B. 89.54 89.54 atm atm C. C. 48.87 48.87 atm atm D. D. 117 117 atmatm

19.19. The gold plating process involves the following reaction:The gold plating process involves the following reaction:  ++   33−− ..  If 0.59 g of Au is plated onto a metal, how If 0.59 g of Au is plated onto a metal, how

many coulombs are used?many coulombs are used?

 A. 299 C A. 299 C B. B. 2990 2990 C C C. C. 868 868 C C D. D. 8680 8680 CC
20.20. If the pressure of a gas sample is doubled at constant temperature, the volume will beIf the pressure of a gas sample is doubled at constant temperature, the volume will be

 A. 4 times the original  A. 4 times the original C.1/2 the originalC.1/2 the original
B. B. 2 2 times times the the original original D. D. ¼ ¼ the the originaloriginal

21.21.  A solution of 1.25 g of a non-elec A solution of 1.25 g of a non-elec trolyte solute in 20 g of water freeztrolyte solute in 20 g of water freez es at 271.49 K. Find the moleces at 271.49 K. Find the molec ular weight of the soluteular weight of the solute

 A. 207.8  A. 207.8 B. 209.6 B. 209.6 C. 179.79 C. 179.79 D. 109.6D. 109.6
22.22.  A certain current  A certain current liberated 0.504 g liberated 0.504 g of hydrogen in of hydrogen in 2 hours. How 2 hours. How many grams of comany grams of copper can be pper can be liberated by the liberated by the same current flowisame current flowi ngng

for the same time in a copper sulfate solution?for the same time in a copper sulfate solution?

 A. 12.7  A. 12.7 B. 31.8 B. 31.8 C. 15.9 C. 15.9 D. 63.5D. 63.5
23.23. The osmotic pressure of a solution containing 0.10 gmol NaCl per 1000 g of water is _____. Note the solution is a strong electrolyteThe osmotic pressure of a solution containing 0.10 gmol NaCl per 1000 g of water is _____. Note the solution is a strong electrolyte

 A. 2.44 atm  A. 2.44 atm B. 4.88 atm B. 4.88 atm C. 1.22 atm C. 1.22 atm D. 7.85 atmD. 7.85 atm
24.24. Which of the following is the formula for acetamide?Which of the following is the formula for acetamide?

 A. CH A. CH33CONHCONH22 B. B. CHCH22CONHCONH33  C.CHCONH  C.CHCONH22  D.CH  D.CH33COCO22NHNH22

25.25. What is the ratio of the concentration of acetic acid to sodium acetate in a buffer whose pH is 5.0What is the ratio of the concentration of acetic acid to sodium acetate in a buffer whose pH is 5.0

 A. 0.56  A. 0.56 B. 1.8 B. 1.8 C.1.2 C.1.2 D. 3.1D. 3.1
26.26. Given a slurry: Density=2.5 g/cc; Volume=260 mL. The slurry is connected in beaker with the following data:Given a slurry: Density=2.5 g/cc; Volume=260 mL. The slurry is connected in beaker with the following data:

Wt of beaker Wt of beaker ……………… 100 g……………… 100 g

Wt of beaker + Slurry……...750 gWt of beaker + Slurry……...750 g

 After evaporating all the solvent by d After evaporating all the solvent by d rying, the beaker is weighed to be rying, the beaker is weighed to be 250 g. What is the mass fraction o250 g. What is the mass fraction o f the solute in the slf the solute in the sl urry?urry?

 A. 0.3  A. 0.3 B. 0.7 B. 0.7 C. 0.23 C. 0.23 D. 0.76D. 0.76
27.27. What volume of water should be added to 300 mL of a 0.6 M solution to make the molarity 0.200 M?What volume of water should be added to 300 mL of a 0.6 M solution to make the molarity 0.200 M?

 A. 300 ml  A. 300 ml B. 900 ml B. 900 ml C. 100 ml C. 100 ml D. 600 mlD. 600 ml
28.28.  A neutral solution has a pKa of 1.2E A neutral solution has a pKa of 1.2E -5 at 50°C. What is the pH of the so-5 at 50°C. What is the pH of the so lution?lution?

 A. 2.5  A. 2.5 B. 8.2 B. 8.2 C. 7.0 C. 7.0 D. 12D. 12
29.29. If the solution X has a pH of 6 and solution Y has a hydronium ion concentration twice that of solution X, the approximate pH ofIf the solution X has a pH of 6 and solution Y has a hydronium ion concentration twice that of solution X, the approximate pH of

solution Y issolution Y is

 A. 3.0  A. 3.0 B. 9.0 B. 9.0 C. 5.7 C. 5.7 D. 4.0D. 4.0
30.30. How many milliliters of 6 M HCl is needed to prepare 250 mL of 1.2 M HCl?How many milliliters of 6 M HCl is needed to prepare 250 mL of 1.2 M HCl?

 A. 40 mL  A. 40 mL B. 60 mL B. 60 mL C. 50 mL C. 50 mL D. 70 mLD. 70 mL
31.31.  Acidic color of methyl orange has wi Acidic color of methyl orange has wi th pH range of 3-4.1 isth pH range of 3-4.1 is

 A. yellow  A. yellow B. orange B. orange C. red C. red D. blueD. blue
32.32. The temperature of a certain material is 0°C. If the temperature of another material is 1/3 hotter than the first, its temperature isThe temperature of a certain material is 0°C. If the temperature of another material is 1/3 hotter than the first, its temperature is

 A. 0°C  A. 0°C B. 182°C B. 182°C C. 91°C C. 91°C D. 273°CD. 273°C
33.33. Calculate the molarity of 5 ppm Ca(NOCalculate the molarity of 5 ppm Ca(NO33))22 solution. solution.

 A. 3.05 E -5 mol/L  A. 3.05 E -5 mol/L B.3.05 E -7 mol/L B.3.05 E -7 mol/L C.3.05 E -6 mol/L C.3.05 E -6 mol/L D. 3.05 E -8 mol/LD. 3.05 E -8 mol/L
34.34. Calculate the pH of a buffer solution containing 0.01 M acetic acid and 0.01 M sodium acetate.Calculate the pH of a buffer solution containing 0.01 M acetic acid and 0.01 M sodium acetate.

 A. 2.42  A. 2.42 B. 4.74 B. 4.74 C. 3.76 C. 3.76 D. 6.23D. 6.23
35.35. Calculate the pH of a solution prepared by mixing 10 mL of 0.1 N NaOH and 25 mL of 0.1 N HAc.Calculate the pH of a solution prepared by mixing 10 mL of 0.1 N NaOH and 25 mL of 0.1 N HAc.

 A. 2.46  A. 2.46 B. 12.96 B. 12.96 C. 4.57 C. 4.57 D. 8.72D. 8.72
36.36. Calculate the pH of a solution prepared by mixing 25 mL of 0.1 N NaOH and 25 mL of 0.1 N HAc.Calculate the pH of a solution prepared by mixing 25 mL of 0.1 N NaOH and 25 mL of 0.1 N HAc.

 A. 2.46  A. 2.46 B. 12.96 B. 12.96 C. 4.57 C. 4.57 D. 8.72D. 8.72
37.37. Calculate the pH of a solution prepared by mixing 30 mL of 0.1 N NaOH and 25 mL of 0.1 N HAc.Calculate the pH of a solution prepared by mixing 30 mL of 0.1 N NaOH and 25 mL of 0.1 N HAc.

 A. 2.46  A. 2.46 B. 12.96 B. 12.96 C. 4.57 C. 4.57 D. 8.72D. 8.72
38.38. If a sample of food waste contains 3.5% of organic nitrogen, calculate the approximate percentage of protein in the sample. TheIf a sample of food waste contains 3.5% of organic nitrogen, calculate the approximate percentage of protein in the sample. The

organic nitrogen content of protein varies from 15 % to 18 % and average about 16 %.organic nitrogen content of protein varies from 15 % to 18 % and average about 16 %.

 A. 19.23 %  A. 19.23 % B. 21.88 % B. 21.88 % C. 22.51% C. 22.51% D. 23.16 %D. 23.16 %
39.39. How many independent variables must be specified in order to define completely a system of pure liquid water?How many independent variables must be specified in order to define completely a system of pure liquid water?

 A. 2  A. 2 B. 0 B. 0 C. 1 C. 1 D. more than 3D. more than 3
40.40. The number of degrees of freedom of an ethanol-water system in equilibrium with its vapor usThe number of degrees of freedom of an ethanol-water system in equilibrium with its vapor us

 A. 3  A. 3 B. 2 B. 2 C. 1 C. 1 D. 0D. 0
41.41. 1000 gal/min of water is cascading done a height of 100 ft from a reservoir. If half of the energy is converted to electrical energy,1000 gal/min of water is cascading done a height of 100 ft from a reservoir. If half of the energy is converted to electrical energy,

how many 100 watts bulb can be lighted in 30 seconds?how many 100 watts bulb can be lighted in 30 seconds?

 A. 84  A. 84 B. 94 B. 94 C. 86 C. 86 D. 90D. 90
42.42. 5968 gal/h of water is flowing at a height of 50 ft. If 80 % of the energy is converted to electrical energy, how many 100 watts bulb5968 gal/h of water is flowing at a height of 50 ft. If 80 % of the energy is converted to electrical energy, how many 100 watts bulb

can be lighted in 1 minutecan be lighted in 1 minute

 A. 7  A. 7 B. 7.5 B. 7.5 C. 8 C. 8 D. 9D. 9
43.43. Convert 60 ergs to microjoulesConvert 60 ergs to microjoules

 A. 3  A. 3 B. 9 B. 9 C. 6 C. 6 D. 12D. 12
44.44.  At equilibrium,  At equilibrium, a 1 lia 1 li ter reactor contaiter reactor contai ns 0.3 ns 0.3 mol of mol of A, 0.1 A, 0.1 mol of mol of B, and B, and 0.6 mol 0.6 mol of C, of C, according to according to the equationthe equation: :        . If. If

0.4 mol of A is added, how many moles of A is left after equilibrium is reestablished?0.4 mol of A is added, how many moles of A is left after equilibrium is reestablished?

 A. 0.65  A. 0.65 B. 0.35 B. 0.35 C. 0.05 C. 0.05 D. 0.70D. 0.70
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45.45.  A  A current current of of electricity electricity was was passed passed through through a a series series of of cells cells containing containing AgNOAgNO33, CuSO, CuSO44  and H  and H22SOSO44  solutions for a period of 25  solutions for a period of 25

minutes. If the weight of the silver deposited was 0.5394 g, what would be the weight of copper deposit?minutes. If the weight of the silver deposited was 0.5394 g, what would be the weight of copper deposit?

 A. 0.159 g  A. 0.159 g B. 15.9 g B. 15.9 g C. 1.59 g C. 1.59 g D. 159 gD. 159 g
46.46.  A solution of 4 g  A solution of 4 g of an unknown subsof an unknown subs tance in 200 gratance in 200 gra ms benzene is ms benzene is found to freeze afound to freeze a t 4.82°C; the benzene t 4.82°C; the benzene freezes at 5.49°C. freezes at 5.49°C. FindFind

the molecular weight of the unknown substance. Kthe molecular weight of the unknown substance. K of benzene of benzene = 5.12 °C/molal = 5.12 °C/molal

 A.135.7  A.135.7 B. 147.1 B. 147.1 C. 141.4 C. 141.4 D.152.8D.152.8
47.47. Calculate the density of SOCalculate the density of SO22 gas at 0.960 atm and 35°C gas at 0.960 atm and 35°C

 A. 2.86 g/L  A. 2.86 g/L B. 5.47 g/L B. 5.47 g/L C. 2.75 g/L C. 2.75 g/L D. 2.43 g/LD. 2.43 g/L
48.48.  At a certain temperature the equilib At a certain temperature the equilib rium mixture of the reaction:rium mixture of the reaction:

          
B. 0.20 atm B. 0.20 atm C. 1.3 atm C. 1.3 atm D. 0.77 atmD. 0.77 atm

49.49. Deoxyribonucleic acid (DNA) is an important agent in heredity. Its density is 1.1 g/cc and its molecular weight is 6 E8 g/mol.Deoxyribonucleic acid (DNA) is an important agent in heredity. Its density is 1.1 g/cc and its molecular weight is 6 E8 g/mol.

Calculate the average volume, in cc, per molecule, assuming no voids.Calculate the average volume, in cc, per molecule, assuming no voids.

 A. 7.65 E-17  A. 7.65 E-17 B. 9.06 E-16 B. 9.06 E-16 C. 8.31 E-17 C. 8.31 E-17 D. 1.02 E-15D. 1.02 E-15
50.50. The ionic strength of 0.1 M solution of ferric sulfate isThe ionic strength of 0.1 M solution of ferric sulfate is

 A. 0.75  A. 0.75 B. 0.50 B. 0.50 C. 1.50 C. 1.50 D. 0.25D. 0.25
51.51. The dilution factor P for an unseeded mixture of waste and water is 0.030. The DO of the mixture is initially 9.0 mg/L, and after fiveThe dilution factor P for an unseeded mixture of waste and water is 0.030. The DO of the mixture is initially 9.0 mg/L, and after five

days it has dropped to 3.0 mg/L. The reaction rate constant k has been found to be 0.22/day. What is the five-day BOD of the wastedays it has dropped to 3.0 mg/L. The reaction rate constant k has been found to be 0.22/day. What is the five-day BOD of the waste

 A. 200 mg/L  A. 200 mg/L B. 220 mg/L B. 220 mg/L C. 250 mg/L C. 250 mg/L D. 300 mg/LD. 300 mg/L
52.52. The dilution factor P for an unseeded mixture of waste and water is 0.030. The DO of the mixture is initially 9.0 mg/L, and after fiveThe dilution factor P for an unseeded mixture of waste and water is 0.030. The DO of the mixture is initially 9.0 mg/L, and after five

days it has dropped to 3.0 mg/L. The reaction rate constant k has been found to be 0.22/day. What would be the ultimatedays it has dropped to 3.0 mg/L. The reaction rate constant k has been found to be 0.22/day. What would be the ultimate

carbonaceous BOD?carbonaceous BOD?

 A. 250 mg/L  A. 250 mg/L B. 300 mg/L B. 300 mg/L C. 280 mg/L C. 280 mg/L D. 310 mg/LD. 310 mg/L
53.53.  A 10-mL sample  A 10-mL sample of sewage mixof sewage mixed with enouged with enough water to h water to fill a 300fill a 300 -mL bottle has -mL bottle has an initial DO an initial DO of 9 mg/L. of 9 mg/L. To help asTo help assure an accuratesure an accurate

test, it is desirable to have at least a 2 mg/L drop in DO during the five-day run, and the final DO should be at least 2 mg/L. For whattest, it is desirable to have at least a 2 mg/L drop in DO during the five-day run, and the final DO should be at least 2 mg/L. For what

range of BOD’s would this dilution produce the desired results?(unseeded fiverange of BOD’s would this dilution produce the desired results?(unseeded five-day BOD test)-day BOD test)

 A.60-210 mg/L  A.60-210 mg/L B. 100-200 mg/L B. 100-200 mg/L C.60-150 mg/L C.60-150 mg/L D. 120-210 mg/LD. 120-210 mg/L
54.54.  A test bottle containing just se A test bottle containing just se eded dilution water has its eded dilution water has its DO level drop by 1.0 mg/L iDO level drop by 1.0 mg/L i n a five-day test. A n a five-day test. A 300-ml BOD bottle fill300-ml BOD bottle fill ed withed with

15 mL of wastewater and the rest seeded dilution water (sometimes expressed as a dilution of 1:20) experiences a drop of 7.2 mg/L15 mL of wastewater and the rest seeded dilution water (sometimes expressed as a dilution of 1:20) experiences a drop of 7.2 mg/L

in the same time period. What is the five-day BOD of the waste?( a seeded BOD test)in the same time period. What is the five-day BOD of the waste?( a seeded BOD test)

 A. 144 mg/L  A. 144 mg/L B. 125 mg/L B. 125 mg/L C. 210 mg/L C. 210 mg/L D. 300 mg/LD. 300 mg/L
55.55. How many grams of Cu will be deposited from CuSOHow many grams of Cu will be deposited from CuSO44 solution when 0.7 A current passes through for 10 minutes? solution when 0.7 A current passes through for 10 minutes?

 A. 0.005 g  A. 0.005 g B. 0.138 g B. 0.138 g C. 0.072 g C. 0.072 g D. 0.251 gD. 0.251 g
56.56. Find the volume of 2 mol of oxygen gas at STPFind the volume of 2 mol of oxygen gas at STP

 A. 22.414 L  A. 22.414 L B. 33.414 L B. 33.414 L C. 44.828 L C. 44.828 L D. 55.217 LD. 55.217 L
57.57.  An ideal gas initially at 20°C from 10 L to 20 L  An ideal gas initially at 20°C from 10 L to 20 L at constant pressure. Find tat constant pressure. Find t he final temperature of the gas.he final temperature of the gas.

 A. 313°C  A. 313°C B. 291°C B. 291°C C. 280°C C. 280°C D. 305°CD. 305°C
58.58.  An unknown hydrocarbon gas effus An unknown hydrocarbon gas effus es half as fast as helium at tes half as fast as helium at t he same condition. What is the unkhe same condition. What is the unk nown hydrocarbon?nown hydrocarbon?

 A. CH A. CH44 B. CB. C33HH88 C.CC.C22HH66 D.CD.C44HH1010

59.59. Calculate the vapor pressure lowering of a solution of 0.50 g glucose in 25.6 g of water at 35°C. The vapor pressure of water atCalculate the vapor pressure lowering of a solution of 0.50 g glucose in 25.6 g of water at 35°C. The vapor pressure of water at

25°C isi 21.6 mmHg.25°C isi 21.6 mmHg.

 A. 0.015 mmHg  A. 0.015 mmHg B. 0.042 mmHg B. 0.042 mmHg C. 0.028 mmHg C. 0.028 mmHg D. 0.055 mmHgD. 0.055 mmHg
60.60. What is the freezing point of a 0.1 M acetic acid solution that is 4.12% ionized in water?What is the freezing point of a 0.1 M acetic acid solution that is 4.12% ionized in water?

 A. -0.186°C  A. -0.186°C B. -0.250°C B. -0.250°C C. -0.194°C C. -0.194°C D. -0.285°CD. -0.285°C
61.61. What is the molecular weight of an ideal gas having a density of 0.977 g/L at 710 torr and 100°C?What is the molecular weight of an ideal gas having a density of 0.977 g/L at 710 torr and 100°C?

 A. 28  A. 28 B. 44 B. 44 C. 32 C. 32 D. 76D. 76
62.62.  An ideal gas is expanded at constant  An ideal gas is expanded at constant pressure from 6.3 L and 25°C to 125°C. Calcpressure from 6.3 L and 25°C to 125°C. Calc ulate the final volume of the gasulate the final volume of the gas ..

 A. 8.24 L  A. 8.24 L B. 8.72 L B. 8.72 L C. 8.58 L C. 8.58 L D. 8.41 LD. 8.41 L
63.63. Oxygen diffuses at 30.5 mL/mn, what is the compound that diffuses 31.5 ml/min at the same conditionsOxygen diffuses at 30.5 mL/mn, what is the compound that diffuses 31.5 ml/min at the same conditions

 A. NO  A. NO B. CO B. CO C. NOC. NO22 D. D. COCO22

64.64. What is the compound that effuses half as fast as methane?What is the compound that effuses half as fast as methane?

 A. NO  A. NO B. SOB. SO22 C. NC. N22 D. OD. O22

65.65. The mole fraction of a volatile substance in the liquid phase is 0.20. If its pure component vapor pressure is one-half the totalThe mole fraction of a volatile substance in the liquid phase is 0.20. If its pure component vapor pressure is one-half the total

pressure, what is its mole fraction in the vapor phase?pressure, what is its mole fraction in the vapor phase?

 A. 0.10  A. 0.10 B. 0.20 B. 0.20 C.0.50 C.0.50 D. 0.70D. 0.70
66.66. 184 g of ethanol is mixed with 1 gmol glycerol. What is the vapor pressure of the resulting solution if the vapor pressure of pure184 g of ethanol is mixed with 1 gmol glycerol. What is the vapor pressure of the resulting solution if the vapor pressure of pure

ethanol at the working temperature is 200 mmHg? Assume that glycerol is non-volatile.ethanol at the working temperature is 200 mmHg? Assume that glycerol is non-volatile.

 A. 120 mmHg  A. 120 mmHg B. 160 mmHg B. 160 mmHg C. 140 mmHg C. 140 mmHg D. 180 mmHgD. 180 mmHg
67.67. What weight of glycerol would have to be added to 1000 g of water in order to lower its freezing point to half?What weight of glycerol would have to be added to 1000 g of water in order to lower its freezing point to half?

 A. 549 g  A. 549 g B. 954 g B. 954 g C. 495 g C. 495 g D. 594 gD. 594 g
68.68.  An unknown gas effuses approxima An unknown gas effuses approxima tely half as fast as methane at thtely half as fast as methane at th e same condition. What is the unkne same condition. What is the unkn own hydrocarbon?own hydrocarbon?

 A. C A. C55HH1212 B. CB. C33HH88 C. CC. C44HH88 D. CD. C55HH44

69.69.  A solution is prepared at 20°C con A solution is prepared at 20°C con taining 7.8% by weight betaining 7.8% by weight be nzene in non-volatnzene in non-volat ile oil (MW=422). Vapor pressurile oil (MW=422). Vapor pressur e of benzene at 20°Ce of benzene at 20°C

is 75 mmHg. What is the equilibrium pressure of benzene vapor (in mmHg) above the solution?is 75 mmHg. What is the equilibrium pressure of benzene vapor (in mmHg) above the solution?

 A. 37.5  A. 37.5 B. 23.55 B. 23.55 C. 7.56 C. 7.56 D. 41.5D. 41.5
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70.70. The following equilibrium was obtained when some NO gas was placed into a 2-L container until the pressure was 0.65 atm :The following equilibrium was obtained when some NO gas was placed into a 2-L container until the pressure was 0.65 atm :22    .. The equilibrium pressure of N The equilibrium pressure of N22 was found to be 5.25 E-2 atm. What is the Kp for this reaction? was found to be 5.25 E-2 atm. What is the Kp for this reaction?

 A. 198  A. 198 B. 6.52 E-3 B. 6.52 E-3 C. 153 C. 153 D. 9.28 E-3D. 9.28 E-3
71.71. The temperature at which 5000 grains (1 grain = 0.0648 g) of oxygen occupying a volume of 30L and 30 psig isThe temperature at which 5000 grains (1 grain = 0.0648 g) of oxygen occupying a volume of 30L and 30 psig is

 A. 720 R  A. 720 R B. 197 R B. 197 R C. 1003 R C. 1003 R D. 1015 RD. 1015 R
72.72. How long will it take to electrolyze 3 gram of silver unto a brass casting by the use of a steady current of 15 ampere? TheHow long will it take to electrolyze 3 gram of silver unto a brass casting by the use of a steady current of 15 ampere? The

electrochemical equivalent of silver is 1.118 E-6 kg/coulomb.electrochemical equivalent of silver is 1.118 E-6 kg/coulomb.

 A. 917 sec  A. 917 sec B. 179 sec B. 179 sec C. 719 sec C. 719 sec D. 0.719 secD. 0.719 sec
73.73. Calculate the molarity of NaOH solution if 5 mL of NaOH is titrated with 25 mL of 0.26 M HCl.Calculate the molarity of NaOH solution if 5 mL of NaOH is titrated with 25 mL of 0.26 M HCl.

 A. 1.0 M  A. 1.0 M B. 1.5 M B. 1.5 M C. 1.3 M C. 1.3 M D. 1.7 MD. 1.7 M
74.74. The pH of an aqueous solution which has an analytical concentration of 1E-7 M of hydronium ion isThe pH of an aqueous solution which has an analytical concentration of 1E-7 M of hydronium ion is

 A. 6.0  A. 6.0 B. 6.79 B. 6.79 C. 7.0 C. 7.0 D. 6.69D. 6.69
75.75.  A certain aqueous solution at 25°C h A certain aqueous solution at 25°C h as [OH] = 6.2 E-5 M. Calculate thas [OH] = 6.2 E-5 M. Calculate th e pH of the solution.e pH of the solution.

 A. 4.21  A. 4.21 B. 8.20 B. 8.20 C. 5.80 C. 5.80 D. 9.79D. 9.79
76.76. It required 16 seconds for 250 mL of methane to diffuse through small opening. Under the same condition of temperature andIt required 16 seconds for 250 mL of methane to diffuse through small opening. Under the same condition of temperature and

pressure, how long does it take for 1500 mL of sulfur dioxide to diffuse through the same opening?pressure, how long does it take for 1500 mL of sulfur dioxide to diffuse through the same opening?

 A. 132 sec  A. 132 sec B. 192 sec B. 192 sec C. 186 sec C. 186 sec D. 204 secD. 204 sec
77.77.  A specific brand of gin is rated 90 pro A specific brand of gin is rated 90 pro of. One shot of the liquor having a of. One shot of the liquor having a volume of 50 mL containsvolume of 50 mL contains

 A. 22.5 mL of isopropyl alcohol  A. 22.5 mL of isopropyl alcohol C. 45 mL of isopropyl alcoholC. 45 mL of isopropyl alcohol
B. B. 22.5 22.5 mL mL of of ethyl ethyl alcohol alcohol D. D. 45 45 mL mL of of ethyl ethyl alcoholalcohol

78.78.  A 4.256 grams compo A 4.256 grams compo und is dissolved iund is dissolved i n 100 grams toluen 100 grams tolue ne. What is the ne. What is the molecular weight of molecular weight of the compound if the compound if the vapor pressure the vapor pressure ofof

the solution is 28.209 mmHg. The vapor pressure of toluene at the working at temperature is 28.829 mmHg. Assume that thethe solution is 28.209 mmHg. The vapor pressure of toluene at the working at temperature is 28.829 mmHg. Assume that the

compound is non-volatile, non-dissociating solute.compound is non-volatile, non-dissociating solute.

 A. 178  A. 178 B. 160 B. 160 C. 165 C. 165 D. 148D. 148
79.79.  A 620 mg ideal gas occupies 175 cc  A 620 mg ideal gas occupies 175 cc at STP. What is the molecular weighat STP. What is the molecular weigh t of the ideal gas?t of the ideal gas?

 A. 56  A. 56 B. 65 B. 65 C. 60 C. 60 D. 79D. 79
80.80. Water flows down at 1000 gal/min. If 80 % of the energy produced can light 100 of 75 watt bulbs for 60 seconds, what is the heightWater flows down at 1000 gal/min. If 80 % of the energy produced can light 100 of 75 watt bulbs for 60 seconds, what is the height

of the pipe through which the water flows?of the pipe through which the water flows?

 A. 49.7 ft  A. 49.7 ft B. 42.8 ft B. 42.8 ft C. 45.25 ft C. 45.25 ft D. 41.15 ftD. 41.15 ft
81.81. 1000 gal/min of water is cascading done a height of 100 ft from a reservoir. If half of the energy is converted to electrical energy,1000 gal/min of water is cascading done a height of 100 ft from a reservoir. If half of the energy is converted to electrical energy,

how many 105 watts bulb can be lighted in 30 seconds?how many 105 watts bulb can be lighted in 30 seconds?

 A. 84  A. 84 B. 94 B. 94 C. 86 C. 86 D. 90D. 90
82.82. If a 360 mL sample of a helium contains 0.25 mol of If a 360 mL sample of a helium contains 0.25 mol of the gas, the gas, how many molecules of chlorine gas would occupy the same volumehow many molecules of chlorine gas would occupy the same volume

at the same temperature and pressure?at the same temperature and pressure?

 A. 1.2 E 24  A. 1.2 E 24 B. 3.01 E 23 B. 3.01 E 23 C. 6.02 E 23 C. 6.02 E 23 D. 1.51 E 23D. 1.51 E 23
83.83.  A balloon filled with  A balloon filled with helium occupies a volume helium occupies a volume of 1.5 L at 752 torof 1.5 L at 752 tor r and 25°C. What will r and 25°C. What will be the volume be the volume of of the balloon at a pthe balloon at a p ressure ofressure of

438 torr if there is no change in temperature?438 torr if there is no change in temperature?

 A. 3.00 L  A. 3.00 L B. 0.39 L B. 0.39 L C. 1.50 L C. 1.50 L D. 2.58 LD. 2.58 L
84.84. Consider the reaction;Consider the reaction;     22  22    22   == 441 1 

 All of the following  All of the following changes would shchanges would sh ift the equilibrium ift the equilibrium to the right to the right except one. Wexcept one. Which one would hich one would not cause the not cause the equilibrium tequilibrium to shift too shift to

the right?the right?

 A. decreasing the temperature  A. decreasing the temperature C. decreasing the container volumeC. decreasing the container volume
B. removing some COB. removing some CO22 D. D. increasing increasing the the partial partial pressure pressure HH22OO

85.85. When U-235 undergoes fission, about 0.1 % if the original mass is released as energy. How much energy is released when 1 kg ofWhen U-235 undergoes fission, about 0.1 % if the original mass is released as energy. How much energy is released when 1 kg of

U-235 undergoes fission? Assume perfect efficiency.U-235 undergoes fission? Assume perfect efficiency.

 A. 9 E 13 J  A. 9 E 13 J B. 9 E 15 J B. 9 E 15 J C. 9 E 14 J C. 9 E 14 J D. 9 E 16 JD. 9 E 16 J
86.86. When U-235 undergoes fission, about 0.1 % if the original mass is released as energy. How much U-235 must undergo fission perWhen U-235 undergoes fission, about 0.1 % if the original mass is released as energy. How much U-235 must undergo fission per

day in a nuclear reactor that provides energy to a 100-MW electric power plant?day in a nuclear reactor that provides energy to a 100-MW electric power plant?

 A. 96 g/day  A. 96 g/day B. 100 g/day B. 100 g/day C. 86 g/day C. 86 g/day D. 114 g/dayD. 114 g/day
87.87. When coal is burned, about 32.6 MJ/kg of heat is liberated. How many kilograms of coal would be consumed per day by aWhen coal is burned, about 32.6 MJ/kg of heat is liberated. How many kilograms of coal would be consumed per day by a

conventional coal-fired 100-MW electric power plant?conventional coal-fired 100-MW electric power plant?

 A. 265,000 kg/day  A. 265,000 kg/day B. 320,000 kg/day B. 320,000 kg/day C. 280, 000 kg/day C. 280, 000 kg/day D. 350,000 kg/dayD. 350,000 kg/day
88.88. In the reaction;In the reaction; 33      22)), how many , how many degrees of freedom degrees of freedom are there are there when all three when all three phases arephases are

present at equilibrium?present at equilibrium?

 A. 1  A. 1 B. 3 B. 3 C. 2 C. 2 D. 0D. 0
89.89. In the reactionIn the reaction;; 33      22)), how many degrees of freedom are there when CaCO, how many degrees of freedom are there when CaCO3(s)3(s) and COand CO2(g)2(g) areare

present?present?

 A. 1  A. 1 B. 3 B. 3 C. 2 C. 2 D. 0D. 0
90.90. If 20 mL of 0.50 N solution is diluted to 1 L, the new concentration isIf 20 mL of 0.50 N solution is diluted to 1 L, the new concentration is

 A. 0.10 N  A. 0.10 N B. 0.50 N B. 0.50 N C. 0.01 N C. 0.01 N D. 0.05 ND. 0.05 N
91.91. If you add 30 g of calcite (CaCOIf you add 30 g of calcite (CaCO33) ) to to a a 1 1 L L volumetric volumetric flask flask and and bring bring the the volume volume to to 1 1 L L , , what what would would be be the the concentration concentration ofof

calcium (Cacalcium (Ca2+2+) in solution? Assume that the calcium in solution is in equilibrium with CaCO) in solution? Assume that the calcium in solution is in equilibrium with CaCO3(s)3(s) and the temperature of the solution is and the temperature of the solution is

25°C. The pKs for calcite is 8.48.25°C. The pKs for calcite is 8.48.

 A. 5.75 E-5 M  A. 5.75 E-5 M B. 5.75 E-6 M B. 5.75 E-6 M C. 2.10 E -4 M C. 2.10 E -4 M D. 2.10 E-6 MD. 2.10 E-6 M
92.92. The concentration of carbon dioxide in water at 20°C is 1.0 E-The concentration of carbon dioxide in water at 20°C is 1.0 E-5 M. The Henry’s constant for carbon dioxid5 M. The Henry’s constant for carbon dioxide dissolution In water ise dissolution In water is

3.91 E -2 M/atm. What is the partial pressure of CO3.91 E -2 M/atm. What is the partial pressure of CO22 in the air?in the air?

 A. 2.56 E-5 atm  A. 2.56 E-5 atm B. 2.56 E-4 atm B. 2.56 E-4 atm C. 3.75 E-5 atm C. 3.75 E-5 atm D.3.75 E-5 atmD.3.75 E-5 atm
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93.93. If a sample of food waste contains 3.5% of organic nitrogen, calculate the approximate percentage of protein in the sample. TheIf a sample of food waste contains 3.5% of organic nitrogen, calculate the approximate percentage of protein in the sample. The

organic nitrogen content of protein varies from 15% to 18% and averages about 16%organic nitrogen content of protein varies from 15% to 18% and averages about 16%

 A. 19.23 %  A. 19.23 % B. 21.88 % B. 21.88 % C. 22.51 % C. 22.51 % D. 23.16 %D. 23.16 %

94.94.  At equilibrium,  At equilibrium, a 1-liter a 1-liter reactor contains reactor contains 0.3 mol 0.3 mol of A, of A, 0.1 mol 0.1 mol of B of B and 0.6 and 0.6 mol of mol of C, according C, according to the to the equationequation:  :         . If. If

0.3 mol of B is added, how many moles of B is left after equilibrium is re-established?0.3 mol of B is added, how many moles of B is left after equilibrium is re-established?

 A. 0.15  A. 0.15 B. 0.40 B. 0.40 C.0.25 C.0.25 D. 0.10D. 0.10
95.95. What is the specific gravity of nitrogen at 80°F and 745 mmHg compared to air at the same condition?What is the specific gravity of nitrogen at 80°F and 745 mmHg compared to air at the same condition?

 A.0.97  A.0.97 B. 0.85 B. 0.85 C. 0.92 C. 0.92 D. 0.82D. 0.82
96.96.  At equilibrium,  At equilibrium, a 1-liter a 1-liter reactor contaireactor contains 0.3 ns 0.3 mol of mol of A, 0.1 A, 0.1 mol of mol of B and B and 0.6 mol 0.6 mol of C, of C, according to according to the the equation:equation:         . If. If

0.2 mol of C is added, how many moles of C is left after equilibrium is re-established?0.2 mol of C is added, how many moles of C is left after equilibrium is re-established?

 A. 0.80  A. 0.80 B. 0.94 B. 0.94 C. 0.45 C. 0.45 D. 0.78D. 0.78
97.97. Hydrogen will diffuse ______ compared to oxygenHydrogen will diffuse ______ compared to oxygen

 A. half as fast  A. half as fast B. four times faster B. four times faster C. four times slower C. four times slower D. four times slowerD. four times slower
98.98.  A 1  A 1 liter vessliter vessel establiel establi shed equilshed equil ibrium with ibrium with the follthe following owing reaction,reaction, 22    22,, has 0.11 mole SO has 0.11 mole SO22, 0.05 mole O, 0.05 mole O22

and 0.12 mole SOand 0.12 mole SO33. Another 1 L vessel is used and contains initially 96 g of SO. Another 1 L vessel is used and contains initially 96 g of SO22, how much O, how much O22  (in grams) must be added, if at  (in grams) must be added, if at

equilibrium, one half of SOequilibrium, one half of SO22 will be converted to SO will be converted to SO33..

 A. 6.04  A. 6.04 B. 9.34 B. 9.34 C. 13.34 C. 13.34 D. 9.60D. 9.60
99.99.  An aqueous  An aqueous solution of solution of gold (III) gold (III) nitrate is nitrate is electrolyzed wielectrolyzed wi th a th a current of current of 0.555ampere until 0.555ampere until 1.32 g 1.32 g of Au of Au has has been deposited been deposited on theon the

cathode. If the atomic weight of Au is 197, determine the duration of the electrolysis.cathode. If the atomic weight of Au is 197, determine the duration of the electrolysis.

 A. 65.43 mins  A. 65.43 mins B. 58.28 mins B. 58.28 mins C. 23.67 mins C. 23.67 mins D. 60 minsD. 60 mins
100.100. If the infrared radiation has a wavelength of 3.5 microns, what will be the wave number in cmIf the infrared radiation has a wavelength of 3.5 microns, what will be the wave number in cm-1-1??

 A. 3000  A. 3000 B. 2900 B. 2900 C. 2500 C. 2500 D. 2700D. 2700

--------------------------------------------------------------NOTHING FOLLOWS------------------------------------------------------------------------------------------------------------------------------NOTHING FOLLOWS----------------------------------------------------------------
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1.1. The most abundant organic substance found in nature isThe most abundant organic substance found in nature is

 A. starch  A. starch B. glycogenB. glycogen C. C. cellulose cellulose D. D. dextrandextran
2.2. In most fatty acids the carbon are arranged in aIn most fatty acids the carbon are arranged in a

 A. ring A. ring
B. straight chain, with a carboxylic acid group in the middleB. straight chain, with a carboxylic acid group in the middle
C. branched chains, with a carboxylic group at the centerC. branched chains, with a carboxylic group at the center
D. straight chain, with a carboxylic acid group at one endD. straight chain, with a carboxylic acid group at one end

3.3. The number of major amino acids found in proteins isThe number of major amino acids found in proteins is

 A. 5  A. 5 B. 10 B. 10 C. 20 C. 20 D. 40D. 40
4.4. The process of converting glycogen to glucose through the hydrolysis of acetal linkages isThe process of converting glycogen to glucose through the hydrolysis of acetal linkages is

 A. glycogenesis  A. glycogenesis B. gluconeogenesis B. gluconeogenesis C. glycogenolysis C. glycogenolysis D. glycolysisD. glycolysis
5.5. Which sequence show “ the central dogma” of molecular biology?Which sequence show “ the central dogma” of molecular biology?

 A. DNA  A. DNA protein protein amino acids amino acids C. C. RNA RNA protein protein DNADNA
B. B. RNA RNA DNA DNA protein protein D. D. DNA DNA RNA pRNA proteinrotein

6.6.  A molecule with a fo A molecule with a fo rmula of C4H8 crmula of C4H8 contains a double ontains a double bond between two bond between two C atoms. The numbeC atoms. The numbe r of different moler of different mole cular structures withcular structures with

this formula isthis formula is

 A. 1  A. 1 B. 2 B. 2 C. 3 C. 3 D. 4D. 4
7.7. The conversion process of ethanol and carbon dioxide with enzymes acting as catalyst is calledThe conversion process of ethanol and carbon dioxide with enzymes acting as catalyst is called

 A. fermentation  A. fermentation B. polymerization B. polymerization C. photosynthesis C. photosynthesis D. digestionD. digestion
8.8. The reaction of ethanol with acetic acid produces ethyl acetate, which isThe reaction of ethanol with acetic acid produces ethyl acetate, which is

 A. an aldehyde  A. an aldehyde B. an ester B. an ester C. an aromatic compound C. an aromatic compound D. a polymerD. a polymer
9.9. Which of the following statements is correct?Which of the following statements is correct?

 A. The human body can synthesiz A. The human body can synthesiz e all the amino acid it requirese all the amino acid it requires
B. The human body can synthesize some of the amino acid it requiresB. The human body can synthesize some of the amino acid it requires
C. C. The human body can synthesize none of The human body can synthesize none of the amino acid it requiresthe amino acid it requires
D. Different people requires different groups of amino acidsD. Different people requires different groups of amino acids

10.10. Petroleum is believed to have form mostly from the anaerobic decomposition of buriedPetroleum is believed to have form mostly from the anaerobic decomposition of buried

 A. dinosaurs  A. dinosaurs B. pine trees B. pine trees C. plankton and algae C. plankton and algae D. fishD. fish
11.11. Which of the following is a tertiary alcohol?Which of the following is a tertiary alcohol?

 A. ethanol  A. ethanol B. 1-pentanol B. 1-pentanol C. 2-methyl-2-hexanol C. 2-methyl-2-hexanol D. 2-hexanolD. 2-hexanol
12.12. Williamson’s synthesis is used to prepareWilliamson’s synthesis is used to prepare

 A. acetone  A. acetone B. PVC B. PVC C. bakelite C. bakelite D. diethyletherD. diethylether
13.13. Which of the following test is used to confirm urea?Which of the following test is used to confirm urea?

 A. Biuret test  A. Biuret test B.B. Legal’s testLegal’s test C. C. Lassaigne Lassaigne test test D.D. Wholer’s testWholer’s test
14.14. In a well-designed sanitary landfill, methaneIn a well-designed sanitary landfill, methane

 A. is controlled by plastic liners A. is controlled by plastic liners
B. escapes and add to air pollutionB. escapes and add to air pollution
C. is not a problem because it is used in decompositionC. is not a problem because it is used in decomposition
D. can be trapped and used for energyD. can be trapped and used for energy

15.15. Scrubbers are usedScrubbers are used

 A. to reduce sulfur emissions generat A. to reduce sulfur emissions generat ed by burning of the coaled by burning of the coal
B. to cleanse gas tank emissions in hybrid vehiclesB. to cleanse gas tank emissions in hybrid vehicles
C.C. to cleanse PCB’s from farmed salmonto cleanse PCB’s from farmed salmon
D. to enhance the growth of wheatD. to enhance the growth of wheat

16.16. SynfuelsSynfuels

 A. are naturally occurring liquid or ga A. are naturally occurring liquid or ga seous fuels, including tar shalesseous fuels, including tar shales
B.are alternative energies that are commonly available for consumersB.are alternative energies that are commonly available for consumers
C. are virtually nonpolluting, so are a tremendous improvement over traditional fossil fuelsC. are virtually nonpolluting, so are a tremendous improvement over traditional fossil fuels
D. include biogasD. include biogas

17.17. Water that falls to Earth’s surface may enter the groundwater by which process?Water that falls to Earth’s surface may enter the groundwater by which process?

 A. transpiration  A. transpiration B. precipitation B. precipitation C. infiltration C. infiltration D. condensationD. condensation
18.18. Which of the following is NOT affected by deforestation?Which of the following is NOT affected by deforestation?

 A. ozone layer hole  A. ozone layer hole B. soil erosion B. soil erosion C. water cycle C. water cycle D. biodiversityD. biodiversity
19.19. What did the Kyoto Protocol propose to regulate?What did the Kyoto Protocol propose to regulate?

 A. the emission of greenhouse gases  A. the emission of greenhouse gases C. ozone depletionC. ozone depletion
B. B. loss loss of of biological biological habitats habitats D. D. use use of of natural natural resourcesresources

20.20. What role do chlorofluorocarbons play in the environment?What role do chlorofluorocarbons play in the environment?

 A. they lead to depletion of stratosp A. they lead to depletion of stratosp heric ozone heric ozone C. C. they add ozone to the stratospthey add ozone to the stratosp herehere
B. B. they they lead lead to to depletion depletion of of ground ground level level ozone ozone D. D. they they add add ozone ozone to to the the tropospheretroposphere

21.21. Which of the following terms describes the addition of water to the atmosphere by plants?Which of the following terms describes the addition of water to the atmosphere by plants?

 A. evaporation  A. evaporation B. condensation B. condensation C. transpiration C. transpiration D. precipitationD. precipitation
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22.22. Which of the following best describes the role played by nitrogen-fixing bacteria in the nitrogen cycle?Which of the following best describes the role played by nitrogen-fixing bacteria in the nitrogen cycle?

 A. they create organic nitrogen  A. they create organic nitrogen C. they converts ammonia to nitratesC. they converts ammonia to nitrates
B. B. they they convert convert nitrates nitrates to to ammonia ammonia D. D. they they convert convert nitrogen nitrogen to to molecular molecular nitrogennitrogen

23.23. The pH of normal, or average rainfall is aboutThe pH of normal, or average rainfall is about

 A. 2.3  A. 2.3 B. 5.7 B. 5.7 C. 7.1 C. 7.1 D. 8.5D. 8.5
24.24. What is municipal waste?What is municipal waste?

 A. waste products from industry  A. waste products from industry C. waste product from mining operatiC. waste product from mining operati onon
B. B. waste waste from from household household and and commercial commercial sites sites D. D. crop crop residue residue and and animal animal manuremanure

25.25.  A thermometer measures what type  A thermometer measures what type of energy?of energy?

 A. kinetic  A. kinetic B. potential B. potential C. electrical C. electrical D. heatD. heat
26.26. What isotope of chlorine has the same number of neutrons as argon-38?What isotope of chlorine has the same number of neutrons as argon-38?

 A. Cl-17  A. Cl-17 B. Cl-35 B. Cl-35 C. Cl-37 C. Cl-37 D.Cl-38D.Cl-38
27.27. Which of the following elements does this electron configuration represents? 1sWhich of the following elements does this electron configuration represents? 1s222s2s222p2p55

 A.F  A.F B. C B. C C. N C. N D. AlD. Al
28.28. How many unpaired electrons are present in the isolated carbon atom?How many unpaired electrons are present in the isolated carbon atom?

 A. one  A. one B. two B. two C. three C. three D. fourD. four
29.29. What is the name given for a species that contains a positively charged carbon atom?What is the name given for a species that contains a positively charged carbon atom?

 A. carbanion  A. carbanion B. carbocation B. carbocation C. methyl radical C. methyl radical D. free radicalD. free radical
30.30. How man distinct p orbitals exist in the second electron shell?How man distinct p orbitals exist in the second electron shell?

 A. 1  A. 1 B. 2 B. 2 C. 3 C. 3 D. 4D. 4
31.31. What is the predicted shape, bond angle, and hybridization of +CHWhat is the predicted shape, bond angle, and hybridization of +CH33??

 A. trigonal planar, 120°, sp A. trigonal planar, 120°, sp22 C. C. trigonal trigonal planar, planar, 120°, 120°, spsp33

B. trigonal planar, 109.5°, spB. trigonal planar, 109.5°, sp22 D. D. trigonal trigonal pyramidal, pyramidal, 120°, 120°, spsp22

32.32. Which of the following is the closest to the C-O-C bond angle in CHWhich of the following is the closest to the C-O-C bond angle in CH33 – – O O – – CH CH33??

 A. 180°  A. 180° B. 120° B. 120° C.109.5° C.109.5° D. 160°D. 160°
33.33. There are 8 isomers that have the molecular formula CThere are 8 isomers that have the molecular formula C55HH1111Br. How many of these are tertiary alkyl bromides?Br. How many of these are tertiary alkyl bromides?

 A. 1  A. 1 B. 2 B. 2 C. 3 C. 3 D. 4D. 4
34.34. Which of the following is the strongest interaction?Which of the following is the strongest interaction?

 A. a covalent bond  A. a covalent bond B. hydrogen bonding B. hydrogen bonding C. dipole-dipole interaction C. dipole-dipole interaction D. van der WaalsD. van der Waals
35.35. What descriptive term is applied to the type of diene represented by 2,4-hexadiene?What descriptive term is applied to the type of diene represented by 2,4-hexadiene?

 A. conjugated diene  A. conjugated diene B. cumulated diene B. cumulated diene C. isolated diene C. isolated diene D. alkynyl dieneD. alkynyl diene
36.36. When petroleum is distilled, the fraction that contains compounds with 5 to 11 carbons is known asWhen petroleum is distilled, the fraction that contains compounds with 5 to 11 carbons is known as

 A. natural gas  A. natural gas B. asphalt B. asphalt C. diesel oil C. diesel oil D. gasolineD. gasoline
37.37. Which of the following is the best description of propane at room temperature?Which of the following is the best description of propane at room temperature?

 A. liquid, soluble in water  A. liquid, soluble in water C. C. liquid, soluble in gasolineliquid, soluble in gasoline
B. B. gas, gas, soluble soluble in in gasoline gasoline D.gas, D.gas, soluble soluble in in waterwater

38.38. When a liquid is in dynamic equilibrium with its vapor at a given temperature, the following conditions could exist:When a liquid is in dynamic equilibrium with its vapor at a given temperature, the following conditions could exist:

(I) (I) There There is is no no transfer transfer of of molecules molecules between between liquid liquid and and vaporvapor

(II) (II) The The vapor vapor pressure pressure has has a a unique unique valuevalue

(III) (III) The The opposing opposing processes, processes, (liquid (liquid to to vapor) vapor) and and (vapor (vapor to to liquid), liquid), proceed proceed at at equal equal ratesrates

(IV) (IV) The The concentration concentration of of vapor vapor is is dependent dependent on on timetime

Which of the above choices are applicable?Which of the above choices are applicable?

 A.I  A.I B. II and III B. II and III C. I, II, and III C. I, II, and III D. II and IVD. II and IV
39.39. Which of the following alkanes is gas at a room temperature?Which of the following alkanes is gas at a room temperature?

 A. octane  A. octane B. propane B. propane C. eicosane C. eicosane D. undecaneD. undecane
40.40. In the National Standard for Drinking Water, the maximum allowable chlorine content is 0.2 ppm. What is the equivalentIn the National Standard for Drinking Water, the maximum allowable chlorine content is 0.2 ppm. What is the equivalent

concentration in mg/L?concentration in mg/L?

 A. 20  A. 20 B. 0.2 B. 0.2 C. 100 C. 100 D. 200D. 200
41.41.  Also known as the “Toxic and Hazard Also known as the “Toxic and Hazard ous Waste Management Act of 19ous Waste Management Act of 19 90”.90”.

 A. RA 8749  A. RA 8749 B. RA 6969 B. RA 6969 C. PD 1152 C. PD 1152 D. PD 1151D. PD 1151
42.42.  Also known as the Philippine Clean A Also known as the Philippine Clean A ir Act of 1999 isir Act of 1999 is

 A. RA 8749  A. RA 8749 B. RA 9003 B. RA 9003 C. RA 6969 C. RA 6969 D. RA 9297D. RA 9297
43.43.  A cell obtains energy during the p A cell obtains energy during the p rocess ofrocess of

 A. ingestion  A. ingestion B. respiration B. respiration C. irritability C. irritability D. excretionD. excretion
44.44. DNA is found in the cell’sDNA is found in the cell’s

 A. vacuole  A. vacuole B. nucleus B. nucleus C. ribosomes C. ribosomes D. cell membraneD. cell membrane
45.45. The diploid cell resulting from the fusion of male and female gametes.The diploid cell resulting from the fusion of male and female gametes.

 A. gametes  A. gametes B. zygote B. zygote C. template C. template D. stigmaD. stigma
46.46.  A community of floating, aquatic mi A community of floating, aquatic mi nute animals and nonphotosynthetic nute animals and nonphotosynthetic protists.protists.

 A. phytoplanktons  A. phytoplanktons B. zooplankton B. zooplankton C. biomass C. biomass D. protoplastD. protoplast
47.47.  A microbial product or its derivative tha A microbial product or its derivative tha t kills susceptible microorganisms or int kills susceptible microorganisms or in hibits their growth.hibits their growth.

 A. antipyretic  A. antipyretic B. antibiotic B. antibiotic C. pyretic C. pyretic D. antisepticD. antiseptic
48.48. Chemical agents applied to tissues to prevent infection by killing or inhibiting pathogensChemical agents applied to tissues to prevent infection by killing or inhibiting pathogens

 A. antitoxin  A. antitoxin B. antiseptic B. antiseptic C. antimicrobial agent C. antimicrobial agent D. antibioticD. antibiotic
49.49. The process by which all living cells, viable spores, viruses and viriods are either destroyed or removed from an object or habitat.The process by which all living cells, viable spores, viruses and viriods are either destroyed or removed from an object or habitat.

 A. sterilization  A. sterilization B. pasteurization B. pasteurization C.disinfection C.disinfection D. immobilizationD. immobilization
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50.50. Organisms which can thrive on an entirely inorganic diet using CO or carbonates as a source of carbon are calledOrganisms which can thrive on an entirely inorganic diet using CO or carbonates as a source of carbon are called

 A. autotrophs  A. autotrophs B. mesotrophs B. mesotrophs C. chemotrophs C. chemotrophs D. lithotrophsD. lithotrophs
51.51. The destruction of an enzymes catalytic power by changing its molecular structure isThe destruction of an enzymes catalytic power by changing its molecular structure is

 A. hydrolysis  A. hydrolysis B. sypsis B. sypsis C. lyasis C. lyasis D. denaturationD. denaturation
52.52.  An enzyme present in soybeans whic An enzyme present in soybeans whic h converts urea quantitatively into amh converts urea quantitatively into am monium carbonate.monium carbonate.

 A. diastase  A. diastase B. zymase B. zymase C. maltase C. maltase D. ureaseD. urease
53.53. Which of the following enzymes give flavor in cheese?Which of the following enzymes give flavor in cheese?

 A. lactose  A. lactose B. lipase B. lipase C. invertase C. invertase D. amylaseD. amylase
54.54. The process in which an exact copy of parental DNA or RNA is The process in which an exact copy of parental DNA or RNA is made with the parental molecule serving as a templatemade with the parental molecule serving as a template

 A. transcription  A. transcription B. translation B. translation C. replication C. replication D. transformationD. transformation
55.55.  An energy-yielding proces An energy-yielding proces s in which s in which an electron-donor an electron-donor is oxidized is oxidized using an inorganic using an inorganic electron acceptor. electron acceptor. The acceptor may The acceptor may be eitherbe either

oxygen or another inorganic acceptor.oxygen or another inorganic acceptor.

 A. aerobic respiration  A. aerobic respiration B. anaerobic respiration B. anaerobic respiration C. respiration C. respiration D. digestionD. digestion
56.56.  A se A sequence quence of of three three nucleotides nucleotides in in mRNA mRNA that that directs directs the the incorporation incorporation of an of an amino amino acid acid during during protein protein synthesis synthesis or sor s ignals ignals thethe

start or stop of translation.start or stop of translation.

 A. codon  A. codon B. nucleotides B. nucleotides C. DNA C. DNA D. polymeraseD. polymerase
57.57. What continuous-chain hydrocarbon is isomeric with 2-methyl-3ethylhexane?What continuous-chain hydrocarbon is isomeric with 2-methyl-3ethylhexane?

 A. octane  A. octane B. nonane B. nonane C. decane C. decane D. dodecaneD. dodecane
58.58. What is the IUPAC name of the following alkane?What is the IUPAC name of the following alkane?

CHCH33

II

CHCH33 – – CH CH22 – – CH CH22 – – C C – – CH CH33

II

CHCH33 – – CH CH – – CH CH22 – – CH CH33

 A. 2-methyl-2-propylpentane  A. 2-methyl-2-propylpentane C. C. 4-methyl-4-propylpentane4-methyl-4-propylpentane
B. B. 4,4,5-trimethylheptane 4,4,5-trimethylheptane D. D. 3,4,4-trimethylheptane3,4,4-trimethylheptane

59.59. With regard to corrosion of metals, passivation is the process thatWith regard to corrosion of metals, passivation is the process that

 A. intensifies deterioration  A. intensifies deterioration C. C. changes the composition of the changes the composition of the metalmetal
B. B. intensifies intensifies deterioration deterioration temporarily temporarily D. D. inhibits inhibits further further deteriorationdeterioration

60.60. For protection of aquatic life in a fresh-water stream, sewage effluent should never lower the dissolved oxygen content lower thanFor protection of aquatic life in a fresh-water stream, sewage effluent should never lower the dissolved oxygen content lower than

 A. 1 ppm  A. 1 ppm B. 5 ppm B. 5 ppm C. 10 ppm C. 10 ppm D. 20 ppmD. 20 ppm
61.61. In treating turbid waters, a popular coagulant isIn treating turbid waters, a popular coagulant is

 A. calcium sulfate  A. calcium sulfate B. chlorine B. chlorine C. pulverized coke C. pulverized coke D. ferric sulfateD. ferric sulfate
62.62. The part of cell that contains the chromosome is theThe part of cell that contains the chromosome is the

 A. polysomes  A. polysomes B. nucleolus B. nucleolus C. mitochondrion C. mitochondrion D. nucleusD. nucleus
63.63. How many ATP molecules are needed in the urea cycle?How many ATP molecules are needed in the urea cycle?

 A. 2  A. 2 B. 4 B. 4 C. 8 C. 8 D. 16D. 16
64.64. Enzymes which catalyze the breaking or making of double bonds are calledEnzymes which catalyze the breaking or making of double bonds are called

 A. transferases  A. transferases B. ligases B. ligases C. isomerases C. isomerases D. lyasesD. lyases
65.65. Water softeners are usedWater softeners are used

 A. to remove the impurities of wate A. to remove the impurities of wate r r C. to remove the hardness of wateC. to remove the hardness of wate rr
B. B. to to increase increase ductility ductility D. D. to to decrease decrease conductivityconductivity

66.66. Finely divided amorphous carbon particles produced by the incomplete combustion of a hydrocarbon.Finely divided amorphous carbon particles produced by the incomplete combustion of a hydrocarbon.

 A. diamond  A. diamond B. fullerenes B. fullerenes C. carbon black C. carbon black D. emulsionD. emulsion
67.67. Permanent hardness of water is due to the presence ofPermanent hardness of water is due to the presence of

 A. calcium bicarbonate A. calcium bicarbonate
B. sulfates and chlorides of calcium and magnesiumB. sulfates and chlorides of calcium and magnesium
C. nitrates of Na and KC. nitrates of Na and K
D. sulfates and chlorides of sodium and potassiumD. sulfates and chlorides of sodium and potassium

68.68. “Hard” water can be softened by“Hard” water can be softened by

 A. letting the calcium or magnesium i A. letting the calcium or magnesium i ons settle out ons settle out B. passing it through an ion exchangB. passing it through an ion exchang erer
C. C. chlorination chlorination D. D. filtrationfiltration

69.69. Which one of the following ions is responsible for making water “hard”?Which one of the following ions is responsible for making water “hard”?

 A. Na A. Na++  B.Ca  B.Ca2+2+ C. C. COCO332-2-  D.Cl  D.Cl--

70.70. Which one of the following substance found in the atmosphere will absorb radiation in the infrared portion of the spectrum?Which one of the following substance found in the atmosphere will absorb radiation in the infrared portion of the spectrum?

 A. O A. O22 B. B. Ar Ar C. C. NN22 D. D. COCO22

71.71. Which one of the following does not result in the formation of acid rain?Which one of the following does not result in the formation of acid rain?

 A. nitrogen dioxide  A. nitrogen dioxide B. nitrogen monoxide B. nitrogen monoxide C. carbon dioxide C. carbon dioxide D. methaneD. methane
72.72. Of the following substances, which one requires the shortest wavelength for photoionization?Of the following substances, which one requires the shortest wavelength for photoionization?

 A. O A. O22 B. B. O O C. C. NN22 D. D. NONO
73.73. The rate for the reaction ofThe rate for the reaction of 2 2     22 isis

 A. impossible to determine without ex A. impossible to determine without ex perimental dataperimental data
B. [A]B. [A]22[B][B]
C. k[A]C. k[A]22[B][B]
D. second order with respect to AD. second order with respect to A
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74.74. Radon is a health hazard becauseRadon is a health hazard because

 A. it is a gas that can be inhaled an A. it is a gas that can be inhaled an d then decays to a solid that resd then decays to a solid that res ides in the lungsides in the lungs
B. it is a gas that is extremely soluble in the bloodstream and it decays in vial organsB. it is a gas that is extremely soluble in the bloodstream and it decays in vial organs
C. it is a gas that enters the body easily and targets the thyroid because it is chemically similar to IodineC. it is a gas that enters the body easily and targets the thyroid because it is chemically similar to Iodine
D. it is a gas that enters the easily and targets bones since it is chemically similar to calciumD. it is a gas that enters the easily and targets bones since it is chemically similar to calcium

75.75. Fats and oil are formed when fatty acid reacts withFats and oil are formed when fatty acid reacts with

 A. ammonia  A. ammonia B. phenol B. phenol C. glycerol C. glycerol D. acetic acidD. acetic acid
76.76. The secondary structure of protein describesThe secondary structure of protein describes

 A. the sequence of amino acids  A. the sequence of amino acids C. the overall shape of the proteinC. the overall shape of the protein
B. B. the the coiling coiling or or stretching stretching of of the the protein protein D. D. none none of of thesethese

77.77. When an enzyme is inactivated by a change in pH, this is known asWhen an enzyme is inactivated by a change in pH, this is known as

 A. uncompetitive inhibition  A. uncompetitive inhibition B. non-competitive inhibitionB. non-competitive inhibition
C. C. competitive competitive inhibition inhibition D. D. non-specific non-specific inhibitioninhibition

78.78. If an enzyme is inhibited non-competitively If an enzyme is inhibited non-competitively by the product of a reaction sequence in which the enzyme participates, the enzyme isby the product of a reaction sequence in which the enzyme participates, the enzyme is

 A. a zymogen  A. a zymogen B. allosteric B. allosteric C. competitively inhibited C. competitively inhibited D. a modulatorD. a modulator
79.79. Which of the following are prokaryotes?Which of the following are prokaryotes?

 A. bacteria  A. bacteria B. virus B. virus C. algae C. algae D. yeastD. yeast
80.80. The ability to acquire, store, transfer or utilize energy is calledThe ability to acquire, store, transfer or utilize energy is called

 A. biochemistry  A. biochemistry B. photosynthesis B. photosynthesis C. metabolism C. metabolism D. respirationD. respiration
81.81. Trace elementsTrace elements

 A. are used in minute amounts in pl A. are used in minute amounts in pl ants ants C. have an unbalanced electrical cC. have an unbalanced electrical c hargeharge
B. B. can can be be monitored monitored through through biochemical biochemical reactions reactions D. D. must must be be radioactiveradioactive

82.82. When carbon-14 undergoes radioactive decay, ________ is produced?When carbon-14 undergoes radioactive decay, ________ is produced?

 A. carbon 12  A. carbon 12 B. carbon 13 B. carbon 13 C. nitrogen 14 C. nitrogen 14 D. oxygen 14D. oxygen 14
83.83. Hydrophobic molecules are ______ water.Hydrophobic molecules are ______ water.

 A. attracted to  A. attracted to B. absorbed by B. absorbed by C. repelled C. repelled D. mixed withD. mixed with
84.84. The column of water extending in tubes from plant roots to leaves us due mostly toThe column of water extending in tubes from plant roots to leaves us due mostly to

 A. cohesion  A. cohesion B. evaporation B. evaporation C. hydrophobic interactions C. hydrophobic interactions D. ionizationD. ionization
85.85. The combination of glucose and galactose formsThe combination of glucose and galactose forms

 A. fructose  A. fructose B. maltose B. maltose C. lactose C. lactose D. sucroseD. sucrose
86.86. Glycogen is a polysaccharide used for energy storage byGlycogen is a polysaccharide used for energy storage by

 A .animals  A .animals B. plants B. plants C. protistans C. protistans D. moneransD. monerans
87.87. Chitin is a polysaccharide with ______ atoms attached to the glucose backbone.Chitin is a polysaccharide with ______ atoms attached to the glucose backbone.

 A. magnesium  A. magnesium B. phosphorus B. phosphorus C. potassium C. potassium D. nitrogenD. nitrogen
88.88. Which amino acid possesses the most extensive R group?Which amino acid possesses the most extensive R group?

 A. proline  A. proline B. serine B. serine C. cysteine C. cysteine D. tryptophanD. tryptophan
89.89. Which of the following is structurally the simple of the amino acids?Which of the following is structurally the simple of the amino acids?

 A. proline  A. proline B. serine B. serine C. cysteine C. cysteine D. glycineD. glycine
90.90. The R group found in amino acid consists ofThe R group found in amino acid consists of

 A. an amine group  A. an amine group B. a hydroxyl group B. a hydroxyl group C. a carboxyl group C. a carboxyl group D. additional atomsD. additional atoms
91.91. What kind of bond exists between two amino acids in a protein?What kind of bond exists between two amino acids in a protein?

 A. peptide  A. peptide B. ionic B. ionic C. hydrogen C. hydrogen D. aminoD. amino
92.92. The sequence of amino acids is the ______ structure if proteins.The sequence of amino acids is the ______ structure if proteins.

 A. primary  A. primary B. secondary B. secondary C. tertiary C. tertiary D. quaternaryD. quaternary
93.93. For protection of aquatic life in a fresh-water stream, sewage effluent should never lower the dissolved oxygen content lower thanFor protection of aquatic life in a fresh-water stream, sewage effluent should never lower the dissolved oxygen content lower than

 A. 1 ppm  A. 1 ppm B. 5 ppm B. 5 ppm C. 10 ppm C. 10 ppm D. 20 ppmD. 20 ppm
95.95. In treating turbid waters a popular coagulant isIn treating turbid waters a popular coagulant is

 A. calcium sulfate  A. calcium sulfate B. chlorine B. chlorine C. pulverized coke C. pulverized coke D. ferric sulfateD. ferric sulfate
96.96. The dilution factor P for an unseeded mixture of waste and water is 0.030. The DO of the mixture is initially 9.0 mg/L, and after fiveThe dilution factor P for an unseeded mixture of waste and water is 0.030. The DO of the mixture is initially 9.0 mg/L, and after five

days it has dropped to 3.0 mg/L. The reaction rate constant k has been found to be 0.22/day. What would be the remaining oxygen-days it has dropped to 3.0 mg/L. The reaction rate constant k has been found to be 0.22/day. What would be the remaining oxygen-

demand after five days?demand after five days?

 A. 200 mg/L  A. 200 mg/L B. 100 mg/L B. 100 mg/L C. 300 mg/L C. 300 mg/L D. 250 mg/LD. 250 mg/L
97.97.  A wast A waste is e is being being discharged discharged into into a riva river that er that has has a tema temperature operature o f 10°C. f 10°C. What What fraction fraction of of the maxthe max imum oimum oxygen xygen consumption consumption hashas

occurred in 4 days if the BOD rate constant, k, determined in the laboratory under standard conditions is 0.115/day. (NOTE: all rateoccurred in 4 days if the BOD rate constant, k, determined in the laboratory under standard conditions is 0.115/day. (NOTE: all rate

constants are base e.)?constants are base e.)?

 A. 0.06  A. 0.06 B. 0.12 B. 0.12 C. 0.32 C. 0.32 D. 0.73D. 0.73
98.98. The BOD of a wasterwater sample is estimated to be 180 mg/L. What volume of undiluted sample should be added to a 300-mLThe BOD of a wasterwater sample is estimated to be 180 mg/L. What volume of undiluted sample should be added to a 300-mL

bottle? Assume that 4 mg/L BOD can be consumed in the BOD bottle.bottle? Assume that 4 mg/L BOD can be consumed in the BOD bottle.

 A. 6.7 mL  A. 6.7 mL B. 9.2 mL B. 9.2 mL C. 12.1 mL C. 12.1 mL D. 15.1 mLD. 15.1 mL
99.99. The BOD rate constant is 0.233/day for a municipal wastewater. The BOD5, was measured to be 250 mg/L. What is the ultimateThe BOD rate constant is 0.233/day for a municipal wastewater. The BOD5, was measured to be 250 mg/L. What is the ultimate

BOD?BOD?

 A. 320 mg/L  A. 320 mg/L B. 345 mg/L B. 345 mg/L C. 357 mg/L C. 357 mg/L D. 363 mg/LD. 363 mg/L
100.100.  A sanitary landfill is  A sanitary landfill is 21 hectares and 21 hectares and 10 m deep. The d10 m deep. The d aily loading of gaaily loading of ga rbage is 850 mrbage is 850 m33/day. What is the life at the landfill in years if/day. What is the life at the landfill in years if

the garbage is compacted in the landfill with twice its loading density.the garbage is compacted in the landfill with twice its loading density.

 A. 16 years  A. 16 years B. 19.0 years B. 19.0 years C. 13.5 years C. 13.5 years D. 16.3 yearsD. 16.3 years
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101.101. The ionic strength of 0.1 M solution of ferric sulfate isThe ionic strength of 0.1 M solution of ferric sulfate is

 A. 0.75  A. 0.75 B. 0.50 B. 0.50 C. 1.50 C. 1.50 D. 0.25D. 0.25
102.102. Water from a city-well is analyzed and is found to contain 95.320 mg/L as substance of HCOWater from a city-well is analyzed and is found to contain 95.320 mg/L as substance of HCO33-- and 40 mg/L as substance CO and 40 mg/L as substance CO332-2-..

What is the alkalinity of this water in mg/L as CaCOWhat is the alkalinity of this water in mg/L as CaCO33??

 A. 75.7  A. 75.7 B. 83.2 B. 83.2 C. 89.7 C. 89.7 D. D. 95.395.3
103.103. In a Michaelis-Manten enzyme mechanism, what substrate concentrations (relative to Km) are needed for the reaction rate to beIn a Michaelis-Manten enzyme mechanism, what substrate concentrations (relative to Km) are needed for the reaction rate to be

0.12 times V0.12 times Vmaxmax??

 A. (1/9) Km  A. (1/9) Km B. (1/3) Km B. (1/3) Km C. (1.0) Km C. (1.0) Km D.9.0 KmD.9.0 Km
104.104. In a Michaelis-Manten enzyme mechanism, what substrate concentrations (relative to Km) are needed for the reaction rate to beIn a Michaelis-Manten enzyme mechanism, what substrate concentrations (relative to Km) are needed for the reaction rate to be

0.25 times V0.25 times Vmaxmax??

 A. (1/9) Km  A. (1/9) Km B. (1/3) Km B. (1/3) Km C. (1.0) Km C. (1.0) Km D.9.0 KmD.9.0 Km
105.105. In a Michaelis-Manten enzyme mechanism, what substrate concentrations (relative to Km) are needed for the reaction rate to be 0.5In a Michaelis-Manten enzyme mechanism, what substrate concentrations (relative to Km) are needed for the reaction rate to be 0.5

times Vtimes Vmaxmax??

 A. (1/9) Km  A. (1/9) Km B. (1/3) Km B. (1/3) Km C. (1.0) Km C. (1.0) Km D.9.0 KmD.9.0 Km
106.106. Which pair of elements would be expected to exhibit many similar physical and chemical properties?Which pair of elements would be expected to exhibit many similar physical and chemical properties?

 A. Na, Mg  A. Na, Mg B. Al, Si B. Al, Si C. Be, Al C. Be, Al D. Cs, FD. Cs, F
107.107. Which of the following atom has the largest atomic radius?Which of the following atom has the largest atomic radius?

 A. Ba  A. Ba B. Ca B. Ca C.As C.As D. AtD. At
108.108. Which of the following atoms has the smallest atomic radiusWhich of the following atoms has the smallest atomic radius

 A. Na  A. Na B. Al B. Al C. S C. S D. AsD. As
109.109. Computer disks, video tapes, and audio tapes use a common chemical which isComputer disks, video tapes, and audio tapes use a common chemical which is

 A. rust, Fe A. rust, Fe22OO33 B. B. Teflon Teflon C. C. sand, sand, SiOSiO22 D. D. diamond, diamond, CC
110.110. The strongest acid below isThe strongest acid below is

 A. HClO A. HClO22 B. B. HBrOHBrO33 C. C. HClOHClO33 D. HD. H22SOSO33

111.111. Which of the following cannot be used to determine molar mass?Which of the following cannot be used to determine molar mass?

 A. osmotic pressure  A. osmotic pressure B. percent composition B. percent composition C. vapor pressure C. vapor pressure D. gas densityD. gas density
112.112. Which of the following is most likely to form hydrogen bonds?Which of the following is most likely to form hydrogen bonds?

 A. an alkyne  A. an alkyne B. an alcohol B. an alcohol C. an aldehydeC. an aldehyde
D. D. a a ketone ketone E. E. an an etherether

113.113. The following compounds have the same number of carbon atoms. Which is expected to have the lowest boiling point?The following compounds have the same number of carbon atoms. Which is expected to have the lowest boiling point?

 A. an alkyne  A. an alkyne B. an alcohol B. an alcohol C. an aldehydeC. an aldehyde
D. D. a a ketone ketone E. E. an an etherether

114.114. Which of the following always have a constant percentage of carbon in all of their compounds? (Assume that there are no otherWhich of the following always have a constant percentage of carbon in all of their compounds? (Assume that there are no other

functional groups on the molecule)functional groups on the molecule)

 A. an alkyne  A. an alkyne B. an alcohol B. an alcohol C. an aldehydeC. an aldehyde
D. D. a a ketone ketone E. E. an an etherether

115.115. CHCH22O O is the is the empirical formula of:empirical formula of:

 A. amino acids  A. amino acids B. proteins B. proteins C. Carbohydrates (sugar)C. Carbohydrates (sugar)
D. D. aldehydes aldehydes E. E. DNA DNA and and RNARNA

116.116. Modern automobiles use a catalytic converter toModern automobiles use a catalytic converter to

 A. increase horsepower by burning m A. increase horsepower by burning m ore gasoline ore gasoline D. absorb pollutants from the exhaD. absorb pollutants from the exha ustust
B. B. complete complete the the combustion combustion of of unburned unburned gases gases E. E. cool cool the the exhaust exhaust gasesgases
C.convert pollutants into waterC.convert pollutants into water

117.117.  A graph of the reciprocal of reactant  A graph of the reciprocal of reactant concentration time will give a straight concentration time will give a straight line forline for

 A. a zero-order reaction  A. a zero-order reaction B. a first-order reaction B. a first-order reaction C. a second-order reactionC. a second-order reaction
D. D. both both A A and and C C E. E. A, A, B, B, and and CC

118.118.  A reaction in which the rate and the r A reaction in which the rate and the r ate constant have the same units iate constant have the same units i ss

 A. a radioactive decay  A. a radioactive decay B. a second-order reaction C. a reB. a second-order reaction C. a re action with one-step mechanismaction with one-step mechanism
D. D. a a first-order first-order reaction reaction E. E. a a zero-order zero-order reactionreaction

119.119. In testing a substance for the presence of glucose, it should be heated withIn testing a substance for the presence of glucose, it should be heated with

 A. A. Benedict’s SolutionBenedict’s Solution B.B. Burrough’s solutionBurrough’s solution C. C. iodine iodine solution solution D. D. glycagonglycagon
120.120. Which statement concerning ribosome is true?Which statement concerning ribosome is true?

 A. they function in cell division  A. they function in cell division C. C. they contain DNAthey contain DNA
B. B. they they are are the the sites sites of of carbohydrates carbohydrates synthesis synthesis D. D. they they are are the the sites sites of of protein protein synthesissynthesis

121.121. If gastric juice is tested with a pH meter, its pH would most likely be aboutIf gastric juice is tested with a pH meter, its pH would most likely be about

 A. 2  A. 2 B. 6 B. 6 C. 7 C. 7 D. 8D. 8
122.122. The blood type known as the universal donor isThe blood type known as the universal donor is

 A. A  A. A B. B B. B C. AB C. AB D. OD. O
123.123. In testing a substance for the presence of glucose, it should be heated withIn testing a substance for the presence of glucose, it should be heated with

 A A. . Benedict’s Benedict’s Solution Solution B. B. Burrough’s Burrough’s solutionsolution C. C. iodine iodine solution solution D. D. glycagon.glycagon.
124.124. Which statement concerning ribosomes is true?Which statement concerning ribosomes is true?

 A. they function in cell division  A. they function in cell division C. C. they contain DNAthey contain DNA
B. B. they they are are the the sites sites of of carbohydrates carbohydrates synthesis synthesis D. D. they they are are the the sites sites of of protein protein synthesissynthesis

125.125. If gastric juice is tested with a pH meter, its pH would most likely be aboutIf gastric juice is tested with a pH meter, its pH would most likely be about

 A. 2  A. 2 B. 6 B. 6 C. 7 C. 7 D. 8D. 8

126.126. The blood type known as the universal donor isThe blood type known as the universal donor is

 A. A  A. A B. B B. B C. AB C. AB D. OD. O
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127.127.  A tiny single cell organism ranging fr A tiny single cell organism ranging fr om 0.5 to 20 micrometer in size and om 0.5 to 20 micrometer in size and which reproduce by binary fissiowhich reproduce by binary fissionn

 A. algae  A. algae B. bacteria B. bacteria C. fungi C. fungi D. yeastD. yeast

128.128.  A waste is classified as hazardous  A waste is classified as hazardous if it exhibits the following exceptif it exhibits the following except

 A. ignitability  A. ignitability B. corrosivity B. corrosivity C. toxicity C. toxicity D. unreactivityD. unreactivity
129.129. Gauber’s salt is anhydrous ________.Gauber’s salt is anhydrous ________.

 A. sodium sulfate  A. sodium sulfate B. sodium sulfite B. sodium sulfite C. calcium nitrate C. calcium nitrate D. calcium nitriteD. calcium nitrite
130.130. It is characterized by simple vegetative bodies from which reproductive structures are elaborated. It contains no chlorophyll and thenIt is characterized by simple vegetative bodies from which reproductive structures are elaborated. It contains no chlorophyll and then

requires sources of complex organic molecules.requires sources of complex organic molecules.

 A. algae  A. algae B. fungi B. fungi C. virus C. virus D. protozoaD. protozoa
131.131.  A specie of algae that grows in high s A specie of algae that grows in high s alinity and produces glyceroalinity and produces glycero l.l.

 A. Flagella  A. Flagella B. Pleomorphism B. Pleomorphism C. Niacin C. Niacin D. DunaliellaD. Dunaliella
132.132. It is the main constituent of natural gas.It is the main constituent of natural gas.

 A. methane  A. methane B. ethane B. ethane C. propane C. propane D. butaneD. butane
133.133. It is partially decomposed plant matter that has accumulated underwater or in a water saturated environmentIt is partially decomposed plant matter that has accumulated underwater or in a water saturated environment

 A. oil shale  A. oil shale B. tar sands B. tar sands C. peat C. peat D.biomassD.biomass
134.134. It is the solid , cellular, infusible material remaining after the carbonization of coal, pitch, petroleum residue and certain otherIt is the solid , cellular, infusible material remaining after the carbonization of coal, pitch, petroleum residue and certain other

carbonaceous materials.carbonaceous materials.

 A. coke  A. coke B. char B. char C. wood C. wood D. peatD. peat
135.135.  A liquid that has percolated through  A liquid that has percolated through solid waste and has extracted disolid waste and has extracted di ssolved or suspended materiassolved or suspended materia ls from it.ls from it.

 A. permeate  A. permeate B. leachate B. leachate C. filtrate C. filtrate D. seepageD. seepage
136.136. The concentration of oxygen below which respiration is severely limited.The concentration of oxygen below which respiration is severely limited.

 A. oxygen uptake  A. oxygen uptake B. oxygen intake B. oxygen intake C. critical oxygen C. critical oxygen D. growth uptakeD. growth uptake
137.137. Which of the following is a prokaryotes?Which of the following is a prokaryotes?

 A. bacteria  A. bacteria B. virus B. virus C. algae C. algae D. yeastD. yeast
138.138. In which of the following is oxygen the positive end of the dipole?In which of the following is oxygen the positive end of the dipole?

 A. O-F  A. O-F B. O-N B. O-N C. O-S C. O-S D. O-HD. O-H
139.139. Ionic bonds are likely to form under which of the following sets of condition?Ionic bonds are likely to form under which of the following sets of condition?

 A. one atom has a low ionization ene A. one atom has a low ionization ene rgy and the other has a high electrgy and the other has a high elect ron affinityron affinity
B. one atom has a low ionization energy and the other has a low electron affinityB. one atom has a low ionization energy and the other has a low electron affinity
C. both atoms are smallC. both atoms are small
D. each atom has a low ionization energyD. each atom has a low ionization energy

140.140. Which of the following would not be linear?Which of the following would not be linear?

 A. N A. N22O O B. B. OO33 C. C. COCO22 D. D. BrCNBrCN

--------------------------------------------------------------NOTHING FOLLOWS------------------------------------------------------------------------------------------------------------------------------NOTHING FOLLOWS----------------------------------------------------------------
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FINAL PREBOARD EXAMINATIONFINAL PREBOARD EXAMINATION

Day 1- Physical and Chemical PrinciplesDay 1- Physical and Chemical Principles --
 ___________________________________________ _____________________________________________________________________________________________________________________________________________________________________________________________________________________
INSTRUCTIONS: Select the correct answer for each of the following questions. Mark only one answer for each item by marking the boxINSTRUCTIONS: Select the correct answer for each of the following questions. Mark only one answer for each item by marking the box
corresponding to the letter of your choice on the answer sheet provided. STRICTLY NO ERASURES ALLOWED. Use pencil no. 2 only.corresponding to the letter of your choice on the answer sheet provided. STRICTLY NO ERASURES ALLOWED. Use pencil no. 2 only.

1.1. What is the maximum number of electrons that can occupy a 5f sublevel?What is the maximum number of electrons that can occupy a 5f sublevel?
 A. A. 5 5 B. B. 77 C. C. 14 14 D. D. 5050

2.2. Hydrogen is collected in a 250-milliliter container over water at 30°C. The total pressure is 101.246 kPa. What is the pressure of theHydrogen is collected in a 250-milliliter container over water at 30°C. The total pressure is 101.246 kPa. What is the pressure of the
“dry” hydrogen gas?“dry” hydrogen gas?
 A.  A. 97 kPa 97 kPa B. 92 kPa B. 92 kPa C. 88 kPa C. 88 kPa D. 85 kPaD. 85 kPa

3.3. From the data in Problem #2, what is the volume occupied by the water vapor?From the data in Problem #2, what is the volume occupied by the water vapor?
 A.  A. 250 mL 250 mL B. 220 mL B. 220 mL C. 200 mL C. 200 mL D. 180 mLD. 180 mL

4.4. What is the empirical formula of an ion whose composition by mass is 57.14% sulfur, 42.86% oxygen?What is the empirical formula of an ion whose composition by mass is 57.14% sulfur, 42.86% oxygen?
 A. A. SOSO22-2-2 B. B. SOSO33-2-2 C. SC. S22OO332-2- D. D. SOSO442-2-

5.5. Given the reaction:Given the reaction: 22  25 25   ⟶16  ⟶16   1818. What is the total number of liters of O. What is the total number of liters of O22 required for the required for the

complete combustion of 4.00 liters ofcomplete combustion of 4.00 liters of ??
 A. A. 25 25 B. B. 50 50 C. C. 100 100 D. D. 200200

6.6. Given the reaction:Given the reaction:     ⟶⟶   5050kJ. If the activation energy of 5 kJ is required for the forward reaction, the activation energykJ. If the activation energy of 5 kJ is required for the forward reaction, the activation energy
of the reverse reaction isof the reverse reaction is
 A. A. 5 5 kJ kJ B. B. 45 45 kJ kJ C. C. 50 50 kJ kJ D. D. 55 55 kJkJ

7.7. Given this system at equilibrium:Given this system at equilibrium:    22 ⟷2⟷2  8080kcal. The equilibrium point will shift to the right if the volume iskcal. The equilibrium point will shift to the right if the volume is

 A. A. increased and the temperature is increasedincreased and the temperature is increased
B.B. increased and the temperature is decreasedincreased and the temperature is decreased
C. C. decreased decreased and and the the temperature temperature is is increasedincreased
D.D. decreased and the temperature is decreaseddecreased and the temperature is decreased

8.8.  According to the Bronsted-Lowry  According to the Bronsted-Lowry theory, an acid is any species that cantheory, an acid is any species that can
 A.  A. donate a proton donate a proton C. accept a protonC. accept a proton
B. B. donate donate an an electron electron D. D. accept accept an an electronelectron

9.9. The ionization constants (KThe ionization constants (Kaa values) of four acids are shown below. Which K values) of four acids are shown below. Which Kaa represents the weakest of these acids? represents the weakest of these acids?
 A.K A.Kaa=1.0E-5 =1.0E-5 B. B. KKaa=1E-4 =1E-4 C. C. 7.1E-3 7.1E-3 D. D. 1.7E-21.7E-2

10.10. Oxides of nonmetals react with water to formOxides of nonmetals react with water to form
 A.acids  A.acids B. bases B. bases C. salts C. salts D. anhydridesD. anhydrides

11.11. The cracking of dicyclopentadiene to give cyclopentadiene is represented by the equation below:The cracking of dicyclopentadiene to give cyclopentadiene is represented by the equation below: ⟶⟶ 22 . The. The

densities of dicyclopentadiene and cyclopentadiene are 0.982 g/mL and 0.802 g/mL, respectively. How many mL of cyclopentadienedensities of dicyclopentadiene and cyclopentadiene are 0.982 g/mL and 0.802 g/mL, respectively. How many mL of cyclopentadiene
can be obtained from 20.0 mL of dicyclopentadiene?can be obtained from 20.0 mL of dicyclopentadiene?
 A. A. 20.0 20.0 mL mL B. B. 16.3 16.3 mL mL C. C. 24.5 24.5 mL mL D. D. 10.0 10.0 mLmL

12.12. What volume of 0.125 M HWhat volume of 0.125 M H22SOSO44 is required to neutralize 2.50 g of Ca(OH) is required to neutralize 2.50 g of Ca(OH)22??
 A. A. 54 54 mL mL B. B. 270 270 mL mL C. C. 135 135 mL mL D. D. 0.170 0.170 mLmL

13.13. What is the mass of the precipitate formed when 12.0 mL of 0.150 M NaCl is added to 25.0 mL of a 0.0500 M AgNOWhat is the mass of the precipitate formed when 12.0 mL of 0.150 M NaCl is added to 25.0 mL of a 0.0500 M AgNO33 solution? solution?
 A. A. 258 258 g g B. B. 0.179 0.179 g g C. C. 36.0 36.0 g g D. D. 0.258 0.258 gg

14.14. Vinegar is an aqueous solution of acetic acid. A 5 mL sample of particular vinegar requires 26.90 mL of 0.175 M NaOH for itsVinegar is an aqueous solution of acetic acid. A 5 mL sample of particular vinegar requires 26.90 mL of 0.175 M NaOH for its
titration. What is the molarity of acetic acid in the vinegar?titration. What is the molarity of acetic acid in the vinegar?
 A. A. 0.52 0.52 B. B. 1.04 1.04 C. C. 0.94 0.94 D. D. 0.470.47

15.15. What is the energy in J of a photon of electromagnetic radiation that has a wavelength of 9.0 m?What is the energy in J of a photon of electromagnetic radiation that has a wavelength of 9.0 m?
 A. A. 6E-23 6E-23 B. B. 2.2E-26 2.2E-26 C. C. 2.7E9 2.7E9 D. D. 4.5E254.5E25

16.16. Which of the following has the largest first ionization energy?Which of the following has the largest first ionization energy?
 A. A. Fe Fe B. B. Cu Cu C. C. Ge Ge D. D. SS

17.17. Which of the following species is the largest?Which of the following species is the largest?
 A.  A. Br Br B. Kr B. Kr C. Sr C. Sr 2+2+ D. D. RbRb++

18.18. In which of the following molecule do we find bond angles of 109.5°?In which of the following molecule do we find bond angles of 109.5°?
 A. A. BFBF33 B. B. CClCCl44 C. C. SFSF44 D. D. NHNH33

19.19. Which hybrid orbital set and molecular geometry are incorrect?Which hybrid orbital set and molecular geometry are incorrect?
 A.  A. spsp22 – – trigonal trigonal planar planar C. C. spsp – – linear linear
B.B. spsp33 – – tetrahedral tetrahedral D. D. spsp22 – – trigonal bipyramidal trigonal bipyramidal

20.20. What is the total vapor pressure in torr of a mixture of HWhat is the total vapor pressure in torr of a mixture of H22OO(l)(l) and 0.123 mol of CH and 0.123 mol of CH4(g)4(g) at T=30°C and a total vapor volume of 20.0 L? at T=30°C and a total vapor volume of 20.0 L?
 A. A. 31.9 31.9 torr torr B. B. 43.3 43.3 torr torr C. C. 116 116 torr torr D. D. 148 148 torrtorr

21.21. The gas CFThe gas CF66 is in a container with a volume of 19.0 L, a temperature of 29.3°C, and a pressure of 1.82 atm. A mixture is formed by is in a container with a volume of 19.0 L, a temperature of 29.3°C, and a pressure of 1.82 atm. A mixture is formed by
adding the CFadding the CF66 to a container with C to a container with C33HH88 gas. The mixture has a pressure of 4.23 atm, a temperature of 29.3°C, and a volume of gas. The mixture has a pressure of 4.23 atm, a temperature of 29.3°C, and a volume of
48.9 L. What is the partial pressure of C48.9 L. What is the partial pressure of C33HH88 in the mixture? What is the mole fraction of CF in the mixture? What is the mole fraction of CF66 in the mixture? in the mixture?
 A. A. 2.41 2.41 atm, atm, 0.43 0.43 B. B. 2.41 2.41 atm, atm, 0.57 0.57 C. C. 3.52 3.52 atm, atm, 0.17 0.17 D. D. 3.52 3.52 atm, atm, 0.830.83

22.22.  A mixture of the gases He and Ar, wh A mixture of the gases He and Ar, wh ose mole fraction He is 0.40, is ose mole fraction He is 0.40, is collected over water at 29°C. If the total collected over water at 29°C. If the total pressure exerted bypressure exerted by
the gas mixture is 760 mmHg, what is the partial pressure of Ar in mmHg?the gas mixture is 760 mmHg, what is the partial pressure of Ar in mmHg?
 A. A. 316 316 B. B. 456 456 C. C. 292 292 D. D. 438438

23.23. Freon-11, which has the chemical formula CClFreon-11, which has the chemical formula CCl33F, has a normal boiling point of 23.8°C. The specific heats of CClF, has a normal boiling point of 23.8°C. The specific heats of CCl33FF(l)(l) and CCland CCl33FF(g)(g)

are 0.87 J/kg·K and 0.59 J/kg·K, repectively. The heat of vaporization is 24.75 kJ/mol. Calculate the heat required to conver are 0.87 J/kg·K and 0.59 J/kg·K, repectively. The heat of vaporization is 24.75 kJ/mol. Calculate the heat required to conver t 10.0 gt 10.0 g
of Freon-11 from a liquid at -50°C to a gas at 50.0°C.of Freon-11 from a liquid at -50°C to a gas at 50.0°C.
 A. A. 0.15 0.15 kJ kJ B. B. 0.64 0.64 kJ kJ C. C. 1.8 1.8 kJ kJ D. D. 2.6 2.6 kJkJ
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24.24. Nickel metal crystallizes in a cubic close-packed structure (face-centered cubic cell). What is the coordination number of each nickelNickel metal crystallizes in a cubic close-packed structure (face-centered cubic cell). What is the coordination number of each nickel
atom?atom?
 A. A. 4 4 B. B. 6 6 C. C. 8 8 D. D. 1212

25.25.  An element crystallizes in a body-cen An element crystallizes in a body-cen tered cubic lattice. The edge of thtered cubic lattice. The edge of th e unit cell is 0.286 nm, and e unit cell is 0.286 nm, and the density of the crystal is 7.92the density of the crystal is 7.92
g/cmg/cm33. Calculate the atomic weight of the element.. Calculate the atomic weight of the element.
 A. A. 14.4 14.4 g/mol g/mol B. B. 27.9 27.9 g/mol g/mol C. C. 55.8 55.8 g/mol g/mol D. D. 112 112 g/molg/mol

26.26. What is the difference between low- and high-density polyethylene (LDPE and HDPE)?What is the difference between low- and high-density polyethylene (LDPE and HDPE)?
 A. A. LDPE has less chain branching than HDPELDPE has less chain branching than HDPE
B. B. LDPE LDPE is is less less crystalline than crystalline than HDPEHDPE
C. C. LDPE has LDPE has an average an average molecular mass in molecular mass in the range the range of 10of 1066 amu amu
D. D. LDPE is LDPE is used used in the in the manufacturing of manufacturing of milk containersmilk containers

27.27. Sintering isSintering is
 A. A. placing placing in in the the middle middle C. C. sieving sieving to to achieve achieve uniform uniform particle particle sizesize
B. B. heating heating to to high high temperature temperature under under pressure pressure D. D. finely finely dividingdividing

28.28. The solubility of Cr(NOThe solubility of Cr(NO33))33··9H9H22O in water at 15°C is 208 g per 100 mL of solution. Is a 1.22 M solution of Cr(NOO in water at 15°C is 208 g per 100 mL of solution. Is a 1.22 M solution of Cr(NO33))33··9H9H22O in water atO in water at
20°C saturated, supersaturated or unsaturated?20°C saturated, supersaturated or unsaturated?
 A.  A. unsaturated unsaturated B. supersaturated B. supersaturated C. needs more data C. needs more data D. saturatedD. saturated

29.29. Lysozome is an enzyme that breaks bacterial cell walls. A solution containing 0.15 g of this enzyme in 210 mL of solution has anLysozome is an enzyme that breaks bacterial cell walls. A solution containing 0.15 g of this enzyme in 210 mL of solution has an
osmotic pressure of 0.953 torr at 25°C. What is the molar mass of this substance?osmotic pressure of 0.953 torr at 25°C. What is the molar mass of this substance?
 A. A. 13.9 13.9 g/mol g/mol B. B. 18.3 18.3 g/mol g/mol C. C. 1.17E3 1.17E3 g/mol g/mol D. D. 1.39E6 1.39E6 g/molg/mol

30.30. The Henry’s Law constant for COThe Henry’s Law constant for CO22 IS 3.1E- IS 3.1E-2 mol/L·atm at 25°C. What pressure would be necessary in order to have a 0.25 M2 mol/L·atm at 25°C. What pressure would be necessary in order to have a 0.25 M
solution?solution?
 A. A. 0.12 0.12 atm atm B. B. 8.1 8.1 atm atm C. C. 81 81 atm atm D. D. 12 12 atmatm

31.31. What is the freezing point (in °C) of a solution prepared by dissolving 11.3 g Ca(NOWhat is the freezing point (in °C) of a solution prepared by dissolving 11.3 g Ca(NO33))33 in 115 g water? in 115 g water?
 A. A. 3.34°C 3.34°C B. B. 1.11°C 1.11°C C. C. -1.11°C -1.11°C D. D. -3.34°C-3.34°C

32.32. Determine the mg of mercury in a piece of swordfish of mass = 150 g that has a mercury concentration of 0.20 ppb by mass.Determine the mg of mercury in a piece of swordfish of mass = 150 g that has a mercury concentration of 0.20 ppb by mass.
 A.  A. 3E-5 3E-5 B. 3.0 B. 3.0 C. 3E-2 C. 3E-2 D. 3E-8D. 3E-8

33.33. What is the freezing point in °C of a 0.10 M solution of NaCl?What is the freezing point in °C of a 0.10 M solution of NaCl?
 A. A. -0.19 -0.19 B. B. +0.37 +0.37 C. C. -1.86 -1.86 D. D. -0.37-0.37

34.34. The first-order rate constant for the decomposition of NThe first-order rate constant for the decomposition of N22OO55 to NO to NO22 and O and O22 at 70°C is 6.82E-3/s. Suppose we start with 0.30 mol of at 70°C is 6.82E-3/s. Suppose we start with 0.30 mol of
NN22OO5(g)5(g) in a 0.50 L container. How many moles of N in a 0.50 L container. How many moles of N22OO55 will remain after 1.5 min? will remain after 1.5 min?
 A. A. 0.555 0.555 mol mol B. B. 0.081 0.081 mol mol C. C. 0.297 0.297 mol mol D. D. 0.162 0.162 molmol

35.35.  A certain first-order reaction has a rat A certain first-order reaction has a rat e constant of 1.75E-1/s at 20°C. Whe constant of 1.75E-1/s at 20°C. Wh at is the value of k at 60°C if actiat is the value of k at 60°C if acti vation energy is 121vation energy is 121
kJ/mol?kJ/mol?
 A.  A. 68.3/s 68.3/s B. 5.6/s B. 5.6/s C. 0.175/s C. 0.175/s D. 0.525/sD. 0.525/s

36.36. The decomposition of NOBr is second-order with respect to NOBr and second-order overall. If the initial concentration of NOBr isThe decomposition of NOBr is second-order with respect to NOBr and second-order overall. If the initial concentration of NOBr is
0.102 M and the rate0.102 M and the rate constant is 25/M·min, what is the half constant is 25/M·min, what is the half -life of the reaction?-life of the reaction?
 A. A. 4.1E-3 4.1E-3 min min B. B. 2.8E-2 2.8E-2 min min C. C. 4.0E-2 4.0E-2 min min D. D. 3.9E-1 3.9E-1 minmin

37.37. From the data in problem #36, what is the concentration of NOBr after 1.0 min?From the data in problem #36, what is the concentration of NOBr after 1.0 min?
 A. A. 1.4E-12 1.4E-12 M M B. B. 2.9E-2 2.9E-2 M M C. C. 4.0E-2 4.0E-2 M M D. D. 9.8 9.8 MM

38.38. The half-life for the radioactive decay of cesium-130 is 30 min. What percentage of the initial activity will be present after 2.0 hours?The half-life for the radioactive decay of cesium-130 is 30 min. What percentage of the initial activity will be present after 2.0 hours?
 A. A. 3.13 3.13 B. B. 6.25 6.25 C. C. 25 25 D. D. 12.512.5

39.39.  A mixture of 0.10 mol of NO, 0.50 mo A mixture of 0.10 mol of NO, 0.50 mo l of Hl of H22 and 0.10 mol of H and 0.10 mol of H22O is placed in a 1.00 L vessel. The following equilibrium isO is placed in a 1.00 L vessel. The following equilibrium is
established:established: 22  22 ⇌⇌   22. At equilibrium [NO] = 0.062 M. Calculate the concentrations of H. At equilibrium [NO] = 0.062 M. Calculate the concentrations of H22, N, N22 and and

HH22O.O.
 A.  A. [H[H22]=0.012M, [N]=0.012M, [N22]=0.019M, [H]=0.019M, [H22O]=0.138MO]=0.138M
B.B. [H[H22]=0.012M, [N]=0.012M, [N22]=0.038M, [H]=0.038M, [H22O]=0.138MO]=0.138M
C.C. [H[H22]=0.031M, [N]=0.031M, [N22]=0.019M, [H]=0.019M, [H22O]=0.119MO]=0.119M
D.D. [H[H22]=0.05M, [N]=0.05M, [N22]=0.062M, [H]=0.062M, [H22O]=0.100MO]=0.100M

40.40. For the equilibriumFor the equilibrium: 2: 2 ⇌⇌    , K, KCC = 8.5E-3 at 150°C. If 0.04 mol of IBr is placed in a 1.0 L container, what is the = 8.5E-3 at 150°C. If 0.04 mol of IBr is placed in a 1.0 L container, what is the

concentration of this substance after equilibrium is reached?concentration of this substance after equilibrium is reached?
 A. A. 0.016M 0.016M B. B. 0.020M 0.020M C. C. 0.025M 0.025M D. D. 0.034M0.034M

41.41. From the data in problem #40, if 0.01 mol of IFrom the data in problem #40, if 0.01 mol of I22 and 0.01 mol Br  and 0.01 mol Br 22 are placed in a 1.0 L container, what is the concentration of IBr after are placed in a 1.0 L container, what is the concentration of IBr after
equilibrium is reached?equilibrium is reached?
 A. A. 5.4E-3M 5.4E-3M B. B. 5.9E-3M 5.9E-3M C. C. 0.017M 0.017M D. D. 0.020M0.020M

42.42. The production of sulfur dioxide follows the equationThe production of sulfur dioxide follows the equation 22   ⇌2⇌2 with K with Kpp = 3.40 at 1000K. What is the = 3.40 at 1000K. What is the

concentration of sulfur trioxide if we begin with 0.0050 atm of sulfur dioxide and the reaction occurs in 1.00 atm air, which is 20%concentration of sulfur trioxide if we begin with 0.0050 atm of sulfur dioxide and the reaction occurs in 1.00 atm air, which is 20%
oxygen? Assume that the loss of oxygen is small compared to its concentration.oxygen? Assume that the loss of oxygen is small compared to its concentration.
 A. A. 1.65 1.65 atm atm B. B. 0.117 0.117 atm atm C. C. 0.00292 0.00292 atm atm D. D. 0.00146 0.00146 atmatm

43.43. The active ingredient in aspirin is acetylsalicylic acid, HCThe active ingredient in aspirin is acetylsalicylic acid, HC99HH77OO44, a monoprotic acid with K, a monoprotic acid with Kaa = 3.3E-4 at 25°C. What is the pH of a = 3.3E-4 at 25°C. What is the pH of a
solution obtained by dissolving two aspirin tablets, each containing 325 mg of acetylsalicylic acid in 100 mL of water?solution obtained by dissolving two aspirin tablets, each containing 325 mg of acetylsalicylic acid in 100 mL of water?
 A. A. 1.44 1.44 B. B. 2.48 2.48 C. C. 1.34 1.34 D. D. 1.741.74

44.44. Calculate the percent ionization of 0.10 M butanoic acid (KCalculate the percent ionization of 0.10 M butanoic acid (Kaa=1.5E-5) in a solution containing 0.05 M sodium butanoate.=1.5E-5) in a solution containing 0.05 M sodium butanoate.
 A. A. 3.0E-5 3.0E-5 B. B. 3.0E-4 3.0E-4 C. C. 3.0E-2 3.0E-2 D. D. 4.524.52

45.45. What is the ratio of [HCOWhat is the ratio of [HCO33] to [H] to [H22COCO33] in blood at pH 7.40 (K] in blood at pH 7.40 (Kaa=4.3E-7)?=4.3E-7)?
 A. A. 1.7E-14 1.7E-14 B. B. 7.0E-4 7.0E-4 C. C. 9.3E-2 9.3E-2 D. D. 1111

46.46. Lead sulfate has a solubility of 4.25 mg per 100 mL of solution. What is its KLead sulfate has a solubility of 4.25 mg per 100 mL of solution. What is its Kspsp??
 A.1.4E-4  A.1.4E-4 B. 1.81E-3 B. 1.81E-3 C. 1.96E-8 C. 1.96E-8 D. 1.96E-10D. 1.96E-10

47.47. What is the final pH if 0.20 mol HCl is added to 0.50 L of a 0.28 M NHWhat is the final pH if 0.20 mol HCl is added to 0.50 L of a 0.28 M NH33 and 0.11 M NH and 0.11 M NH44Cl buffer solution?Cl buffer solution?
 A. 4.64  A. 4.64 B. 11.32 B. 11.32 C. 4.78 C. 4.78 D. 9.2D. 9.2

48.48. Which of the noble gas is present in the highest concentration in dry air at sea level?Which of the noble gas is present in the highest concentration in dry air at sea level?
 A. Kr  A. Kr B. Ar B. Ar C. Xe C. Xe D. NeD. Ne

49.49. The depression in freezing point of a dilute aqueous solution of a non-electrolytic solute is 0.65The depression in freezing point of a dilute aqueous solution of a non-electrolytic solute is 0.65ooC. What is its relative lowering ofC. What is its relative lowering of
vapor pressure? ( Kvapor pressure? ( Kf f  = 1.8 K.kg.mol = 1.8 K.kg.mol-1-1))
 A. 0.0067  A. 0.0067 B. 0.042 B. 0.042 C. 0.21 C. 0.21 D. 0.42D. 0.42
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50.50. The complementary strand of m-RNA formed over the single stranded DNA of sequenceThe complementary strand of m-RNA formed over the single stranded DNA of sequence5’5’-A-T-C-A-G-T--A-T-C-A-G-T-3’) is3’) is
 A. A. 5’5’-T-G-A-C-T-A--T-G-A-C-T-A-3’3’ C.C. 5’5’-A-C-T-G-A-T--A-C-T-G-A-T-3’3’
B.B. 5’5’-A-C-U-G-A-U--A-C-U-G-A-U-3’3’ D.D. 5’5’-U-G-U-C-A--U-G-U-C-A-3’3’

51.51. Use the van der Waals equation of state to calculate the pressure exerted by exactly 1 mol of gaseous ammonia, NHUse the van der Waals equation of state to calculate the pressure exerted by exactly 1 mol of gaseous ammonia, NH33, held at a, held at a
temperature of 1000K in a vessel of a volume 2.50 dmtemperature of 1000K in a vessel of a volume 2.50 dm33. The value of the van der Waals parameters for ammonia area,. The value of the van der Waals parameters for ammonia area, aa=4.225 atm=4.225 atm
dmdm66molmol-2-2 and and b=b=3.71 x103.71 x10-2-2 dmdm33 molmol-1-1..
 A. 3.33 kPa  A. 3.33 kPa B. 3.31 MPa B. 3.31 MPa C. 1970 Pa C. 1970 Pa D. 224 kPaD. 224 kPa

52.52.  A calorimeter  A calorimeter was calibrated was calibrated by passby pass ing an ing an electrical curelectrical cur rent through rent through a heater a heater and measurinand measuring the g the rise in rise in temperature thtemperature that resulted.at resulted.
When a current of 113 mA from a 24.1V source was passed through the heater for 254 s, the temperature of the calorimeter rose byWhen a current of 113 mA from a 24.1V source was passed through the heater for 254 s, the temperature of the calorimeter rose by
2.612.61ooC. Determine the heat capacity of the calorimeter.C. Determine the heat capacity of the calorimeter.
 A.1.04 J/K  A.1.04 J/K B. 24.9 J/K B. 24.9 J/K C. 50.2 J/K C. 50.2 J/K D. 265 J/KD. 265 J/K

53.53. Calculate the difference between the molar internal energy and the molar enthalpy for a perfect gas at 298.15 K.Calculate the difference between the molar internal energy and the molar enthalpy for a perfect gas at 298.15 K.
 A. 0.5425 kJ/mol  A. 0.5425 kJ/mol B. 765 J/mol B. 765 J/mol C. 2.4790 kJ/m C. 2.4790 kJ/m D. 10.432 kJ/molD. 10.432 kJ/mol

54.54. For many substance, the variation with temperature of the molar heat capacity at constant pressure of is given by the expressionFor many substance, the variation with temperature of the molar heat capacity at constant pressure of is given by the expression,, =     =      
For copper, a = 22.64 J KFor copper, a = 22.64 J K-1-1 molmol-1-1, b= 6.28 x10, b= 6.28 x10-3-3 J J KK-2-2molmol-1-1 with the value of c being negligible estimate the change in the molar with the value of c being negligible estimate the change in the molar
enthalpy of copper when it is heated from 293 to 323 K.enthalpy of copper when it is heated from 293 to 323 K.
 A. +210 J/mol  A. +210 J/mol B. 437 J/mol B. 437 J/mol C. +737 J/mol C. +737 J/mol D. 1200 J/molD. 1200 J/mol

55.55. Calculate the standard enthalpy of combustion of phenol, CCalculate the standard enthalpy of combustion of phenol, C66HH55OH, at 298.15 K given that, at this temperature, the standardOH, at 298.15 K given that, at this temperature, the standard
enthalpy of formation of phenol is -165.0 kJ molenthalpy of formation of phenol is -165.0 kJ mol-1-1, of liquid water, H, of liquid water, H22O is 385.8 kJ molO is 385.8 kJ mol-1-1 and gaseous carbon dioxide, CO and gaseous carbon dioxide, CO22, is -393.52, is -393.52
kJ molkJ mol-1.-1.

 A. -340 kJ/mol  A. -340 kJ/mol B. -524.3 kJ/mol B. -524.3 kJ/mol C. -1240 kJ/mol C. -1240 kJ/mol D. -3053.5 kJ/molD. -3053.5 kJ/mol

56.56. The boiling temperature of ethylbenzene is 136The boiling temperature of ethylbenzene is 136ooC. Use Trouton’s rule to estimate the enthalpy of vaporization of ethylbenzene atC. Use Trouton’s rule to estimate the enthalpy of vaporization of ethylbenzene at
this temperature.this temperature.
 A. 35 kJ/mol  A. 35 kJ/mol B. 12 kJ/mol B. 12 kJ/mol C. -14 kJ/mol C. -14 kJ/mol D. -24 kJ/molD. -24 kJ/mol

57.57. The equilibrium constant for the reactionThe equilibrium constant for the reaction: :     22  ↔↔ 22    22 is K=1.03 x10 is K=1.03 x1055 at 298.15 K. Calculate the at 298.15 K. Calculate the
standard reaction Gibbs energy at this temperature.standard reaction Gibbs energy at this temperature.
 A. -28.6 kJ/mol  A. -28.6 kJ/mol B. -14.2 kJ/mol B. -14.2 kJ/mol C. -2.40 kJ/mol C. -2.40 kJ/mol D. 4.12 kJ/molD. 4.12 kJ/mol

58.58. Calculate the equilibrium constant at 25Calculate the equilibrium constant at 25ooC for the reactionC for the reaction: 2: 2    22  ↔ ↔ 2222  given that given that = 69.8  1 = 69.8  1
 A. 1.2 E-5  A. 1.2 E-5 B. 1.7E-3 B. 1.7E-3 C. 1.03 C. 1.03 D .1.7E12D .1.7E12

59.59. Calculate the pH of a solution prepared by mixing 10 mL of 0.1 NaOH and 25 mL of 0.1 N HAc.Calculate the pH of a solution prepared by mixing 10 mL of 0.1 NaOH and 25 mL of 0.1 N HAc.
 A. 2.46  A. 2.46 B. 12.96 B. 12.96 C. 4.57 C. 4.57 D. 8.75D. 8.75

60.60. Calculate the pH of a solution prepared by mixing 25 mL of 0.1 NaOH and 25 mL of 0.1 N HAc.Calculate the pH of a solution prepared by mixing 25 mL of 0.1 NaOH and 25 mL of 0.1 N HAc.
 A. 2.46  A. 2.46 B. 12.96 B. 12.96 C. 4.57 C. 4.57 D. 8.75D. 8.75

61.61. Calculate the pH of a solution prepared by mixing 30 mL of 0.1 NaOH and 25 mL of 0.1 N HAc.Calculate the pH of a solution prepared by mixing 30 mL of 0.1 NaOH and 25 mL of 0.1 N HAc.
 A. 2.46  A. 2.46 B. 12.96 B. 12.96 C. 4.57 C. 4.57 D. 8.75D. 8.75

62.62. In a titration, 2.7 cmIn a titration, 2.7 cm33of 0.100 mol dmof 0.100 mol dm-3-3 sodium hydroxide, NaOH, solution is added to 25.0 cm sodium hydroxide, NaOH, solution is added to 25.0 cm33 of 0.125 moldm of 0.125 moldm-3-3benzoic acid,benzoic acid,
CC66HH55COOH, solution. Calculate the pH of the resulting solution given that the pKCOOH, solution. Calculate the pH of the resulting solution given that the pKaaof benzoic acid is 4.19of benzoic acid is 4.19
 A. 3.13  A. 3.13 B. 4.12 B. 4.12 C. 7.45 C. 7.45 D. 9.12D. 9.12

63.63. Calculate the ionic strength of a solution iron(III)carbonate, FeCalculate the ionic strength of a solution iron(III)carbonate, Fe22(CO(CO33))33 of concentration 0.020 mol dm of concentration 0.020 mol dm-3-3..
 A. 0.25  A. 0.25 B. 0.30 B. 0.30 C. 0.40 C. 0.40 D. 0.50D. 0.50

64.64. The rate constant for the substitution reactionThe rate constant for the substitution reaction 49  249  2     4949    
increases by a factor of 10.6 when temperature is increased from 298 K to 308 K. Calculate the activation energy of the reaction.increases by a factor of 10.6 when temperature is increased from 298 K to 308 K. Calculate the activation energy of the reaction.
 A. 180 kJ/mol  A. 180 kJ/mol B. 78.2 kJ/mol B. 78.2 kJ/mol C. 43.9 kJ/mol C. 43.9 kJ/mol D. 12.1 kJ/molD. 12.1 kJ/mol

65.65.  A liquid that has percolated through s A liquid that has percolated through s olid waste and has extracted dissoolid waste and has extracted disso lved suspended materials from itlved suspended materials from it
 A. permeate  A. permeate B. leachate B. leachate C. filtrate C. filtrate D. seepageD. seepage

66.66. What usually happen to the surrounding when water vapor condensesWhat usually happen to the surrounding when water vapor condenses
 A. it warms the surrounding A. it warms the surrounding
B. it neither warm nor cold the surroundingB. it neither warm nor cold the surrounding
C. the surrounding temperature decreasesC. the surrounding temperature decreases
D. the surrounding will be dehumidifiedD. the surrounding will be dehumidified

67.67. Calculate the pH of a buffer solution containing 0.01 M acetic acid and 0.01 M sodium acetate.Calculate the pH of a buffer solution containing 0.01 M acetic acid and 0.01 M sodium acetate.
 A. 2.42  A. 2.42 B. 4.74 B. 4.74 C. 3.76 C. 3.76 D. 6.23D. 6.23

68.68. Which of the following is a unit of radiation exposure?Which of the following is a unit of radiation exposure?
 A. grays  A. grays B. roentgen B. roentgen C. curie C. curie D. radsD. rads

69.69.  A device commonly used to create m A device commonly used to create m easure and photograph eeasure and photograph e mission spectra.mission spectra.
 A. tachometer  A. tachometer B. spectrometer B. spectrometer C. manometer C. manometer D. hydrometerD. hydrometer

70.70. Which of the following graphs is linear for AWhich of the following graphs is linear for A products? products?
 A. ln[A] versus t if second order inA  A. ln[A] versus t if second order inA C. 1/[A] versus t if first order in AC. 1/[A] versus t if first order in A
B. [A]B. [A]22 versus versus t t if if second second order order in in A A D. D. ln[A] ln[A] versus versus t t if if first first order order in in AA
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71.71. For a certain reaction plot 1/[A} versus time is linear, where A is one of the reactants. What is the order of the reaction?For a certain reaction plot 1/[A} versus time is linear, where A is one of the reactants. What is the order of the reaction?
 A. zero-order  A. zero-order B. first-order B. first-order C. second-order C. second-order D. third-orderD. third-order

72.72. Which of the following would have the lowest vapor pressure at 0Which of the following would have the lowest vapor pressure at 0ooC?C?

 A. CH A. CH33OH OH B. B. CHCH44 C. HC. H22O O D. D. CHCH22ClCl22

73.73. The reason that some insects can walk on water is due toThe reason that some insects can walk on water is due to
 A. surface tension  A. surface tension B. adhesive forces B. adhesive forces C. vaporization C. vaporization D. capillary actionD. capillary action

74.74. Which of the following plastic is used in making Styrofoam, disposable cups, forks, spoons and food containers?Which of the following plastic is used in making Styrofoam, disposable cups, forks, spoons and food containers?
 A. polyethylene  A. polyethylene B. polyvinyl chloride B. polyvinyl chloride C. polypropylene C. polypropylene D. polystyreneD. polystyrene

75.75. The color of bromine isThe color of bromine is
 A. white  A. white B. violet B. violet C. black C. black D. brown reddishD. brown reddish

76.76. Which of the following generates the most ions in dilute aqueous solution?Which of the following generates the most ions in dilute aqueous solution?
 A. C A. C22HH55OH OH B. B. MgClMgCl22 C. C. NaCl NaCl D. D. NaHSONaHSO44

77.77. Which of the following is a weak base?Which of the following is a weak base?
 A. NaOH  A. NaOH B. Ca(OH)B. Ca(OH)22 C. C. NHNH33 D. D. RbOHRbOH

78.78. Which of the following are soluble? I)BaSOWhich of the following are soluble? I)BaSO44 II) AgBr III) Sr  II) AgBr III) Sr 33(NO(NO33))22 IV)PbS V) Na IV)PbS V) Na22COCO33

 A. all are soluble  A. all are soluble B. III only B. III only C. II and V C. II and V D. I, II, and IV onlyD. I, II, and IV only

79.79. Which of the following is themost reactive?Which of the following is themost reactive?
 A. propene  A. propene B. propyne B. propyne C. propane C. propane D. cyclopropaneD. cyclopropane

80.80. What is the name of the following alkane? CHWhat is the name of the following alkane? CH33---CH---CH---CH---CH---CH---CH33

l l ll
CHCH33 CHCH33

 A. 2,3-dimethyl butane  A. 2,3-dimethyl butane B. 1-isopropyl-1-methyl ethane B. 1-isopropyl-1-methyl ethane C. 1,1,2-trimethyl propane C. 1,1,2-trimethyl propane D. 1,3-dimethyl butaneD. 1,3-dimethyl butane

81.81. Pentane and isopentane are what type of isomers?Pentane and isopentane are what type of isomers?
 A. aldehydes  A. aldehydes B. chiral B. chiral C. structural C. structural D. enantiomersD. enantiomers

82.82. What is the hybridization of the oxygen atom in an aldehydeWhat is the hybridization of the oxygen atom in an aldehyde
 A. sp  A. sp B. spB. sp33 C. dC. d22spsp33 D. D. spsp22

83.83. Which of the following are monosaccharides? (I)glucose, (II) fructose, (III) lactose, (IV) sucroseWhich of the following are monosaccharides? (I)glucose, (II) fructose, (III) lactose, (IV) sucrose
 A. III and IV  A. III and IV B. I and II B. I and II C. I C. I D. IID. II

84.84. Glutamic acid (CGlutamic acid (C55HH99OO44N) is used as one of the reagents for a standard to check the BOD test. Determine the theoretical oxygenN) is used as one of the reagents for a standard to check the BOD test. Determine the theoretical oxygen
demand of 150 mg/L of glutamic acid. Assume the following reactions apply.demand of 150 mg/L of glutamic acid. Assume the following reactions apply.    4.4.5 5    5 5    33       22                    
 A. 180 mg/L  A. 180 mg/L B. 190 mg/L B. 190 mg/L C. 1988 mg/L C. 1988 mg/L D. 212 mg/LD. 212 mg/L

85.85. If the 5-day BOD of a waste is 220 mg/L and the ultimate BOD is 320 mg/L, what is the rate constant?If the 5-day BOD of a waste is 220 mg/L and the ultimate BOD is 320 mg/L, what is the rate constant?
 A. 0.142/day  A. 0.142/day B. 0.178/day B. 0.178/day C. 0.210/day C. 0.210/day D. 0.233/dayD. 0.233/day

86.86.  A sample of municipal sewage is dil A sample of municipal sewage is dil uted to 1% by volume prior to running a uted to 1% by volume prior to running a five-day BOD test. After five-day BOD test. After 5 days, the oxygen5 days, the oxygen
consumption is determined to be 2 mg/L. what is the five-day BOD of the sewage?consumption is determined to be 2 mg/L. what is the five-day BOD of the sewage?
 A. 200 mg/L  A. 200 mg/L B. 220 mg/L B. 220 mg/L C. 240 mg/L C. 240 mg/L D. 300 mg/LD. 300 mg/L

87.87. Equimolar amounts of hydrogen and oxygen gas, at the same temperature, are release into a large container, the ratio of the rate ofEquimolar amounts of hydrogen and oxygen gas, at the same temperature, are release into a large container, the ratio of the rate of
diffusion of the hydrogen molecules to that of the molecules of oxygen would bediffusion of the hydrogen molecules to that of the molecules of oxygen would be
 A. 256:1  A. 256:1 B. 16:1 B. 16:1 C. 1:16 C. 1:16 D. 4:1D. 4:1

88.88.  At what temperature will the velocity  At what temperature will the velocity of COof CO22 molecules equal to the velocity of oxygen molecules at 0 molecules equal to the velocity of oxygen molecules at 0ooC.C.
 A. 102 A. 102ooC C B. B. 632632ooC C C. C. 132132ooC C D. D. 125125ooCC

89.89. How much NaNOHow much NaNO33 must be weighed out to make 50 ml of an aqueous solution containing 70 mg Na must be weighed out to make 50 ml of an aqueous solution containing 70 mg Na++ per ml. per ml.
 A. 10.5 g  A. 10.5 g B. 11.0 g B. 11.0 g C. 12.9 g C. 12.9 g D. 14.2 gD. 14.2 g

90.90. What is the equivalent weight of an acid 1.243 f of which required 31.72 cmWhat is the equivalent weight of an acid 1.243 f of which required 31.72 cm33 of 0.1923 N standard base for neutralization? of 0.1923 N standard base for neutralization?
 A. 180  A. 180 B. 194 B. 194 C. 204 C. 204 D. 210D. 210

91.91. What volume of 0.115 M HClOWhat volume of 0.115 M HClO44 solution is required to neutralized 50.00 mL of 0.0875 M NaOH? solution is required to neutralized 50.00 mL of 0.0875 M NaOH?
 A. 0.115 mL  A. 0.115 mL B. 38.0 L B. 38.0 L C. 38.0 mL C. 38.0 mL D. 50.0 mLD. 50.0 mL

92.92. What is the pH of natural rain water?What is the pH of natural rain water?
 A. 5.6-6.2  A. 5.6-6.2 B. 7.0B. 7.0 – – 8.3 8.3 C. C. 4.24.2 – – 4.4 4.4 D. D. 2.22.2 – – 2.4 2.4

93.93. When carbon dioxide is dissolved in water it will form ____.When carbon dioxide is dissolved in water it will form ____.
 A. carbonic acid  A. carbonic acid B. acetic acid B. acetic acid C. nitric acid C. nitric acid D. CaCOD. CaCO33

94.94. The major components in acid rain are acids form frim _____.The major components in acid rain are acids form frim _____.
 A. NOx and Sox  A. NOx and Sox B. SOx and COB. SOx and CO22 C. C. NOx NOx and and COCO22 D. D. CO CO and and COCO22

95.95.  A spoon, with a surface of 45 cm A spoon, with a surface of 45 cm22, is suspended in a cell filled with a 0.10 M solution of gold(III) chloride. AuCl, is suspended in a cell filled with a 0.10 M solution of gold(III) chloride. AuCl33. A current of 0.52 A. A current of 0.52 A
has been passed through the cell, until a coating of gold 0.10 mm thick, has plated on the spoon. How long did the current run?has been passed through the cell, until a coating of gold 0.10 mm thick, has plated on the spoon. How long did the current run?
 A. 3.6 hr  A. 3.6 hr B. 6.9 hr B. 6.9 hr C. 11 hr C. 11 hr D. 2.3 hrD. 2.3 hr

96.96. Two gas storage bulbs are at the same temperature. The 1 L bulb contains 0.50 atm of helium and 2L bulb contains 1 atm nitrogen.Two gas storage bulbs are at the same temperature. The 1 L bulb contains 0.50 atm of helium and 2L bulb contains 1 atm nitrogen.
The valves connecting the two bulbs are opened and they are conneted through a negligible volume. The pressure in the bulbs afterThe valves connecting the two bulbs are opened and they are conneted through a negligible volume. The pressure in the bulbs after
they have pressure equilibrated and are at the initial temperature isthey have pressure equilibrated and are at the initial temperature is
 A. 1.50 atm  A. 1.50 atm B. 0.67 atm B. 0.67 atm C. 0.50 atm C. 0.50 atm D. 0.84 atmD. 0.84 atm

97.97. Maleic acid contains 41.4% carbon, 3.47% hydrogen, and 55.1% oxygen by weight. A 0.050-mole sample of this compound weighsMaleic acid contains 41.4% carbon, 3.47% hydrogen, and 55.1% oxygen by weight. A 0.050-mole sample of this compound weighs
5.80 g. what is the molecular formula of the maleic acid?5.80 g. what is the molecular formula of the maleic acid?
 A. CHO  A. CHO B. CB. C22HH22OO22 C. CC. C33HH33O O D. D. CC44HH44OO44

98.98. It takes 16.6 min for a 10 mi sample of unknown gas to effuse through a pinhole. A 10 ml sample of helium required 5 min. What isIt takes 16.6 min for a 10 mi sample of unknown gas to effuse through a pinhole. A 10 ml sample of helium required 5 min. What is
the molecular weight of the unknown gas?the molecular weight of the unknown gas?
 A. 13.3 g/mol  A. 13.3 g/mol B. 44.1 g/mol B. 44.1 g/mol C. 177 g/mol C. 177 g/mol D. 7.3 g.molD. 7.3 g.mol
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99.99. The geometry of SOThe geometry of SO33 molecule is the best describe as molecule is the best describe as
 A. linear  A. linear B. trigonal planar B. trigonal planar C. tetrahedral C. tetrahedral D. bentD. bent

100.100. How many secondary carbon atoms does methyl cyclopropane have?How many secondary carbon atoms does methyl cyclopropane have?
 A. none  A. none B. one B. one C. two C. two D. threeD. three

--------------------------------------------------------------NOTHING FOLLOWS-------------------------------------------------------------------------------------------------------------------------NOTHING FOLLOWS-----------------------------------------------------------
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1.1. Based on the following structural formula, calculate the percentage of carbon present:Based on the following structural formula, calculate the percentage of carbon present:
(CH(CH22CO)CO)22CC66HH33(COOH).(COOH).

 A. 64.70 %  A. 64.70 % B. 66.67% B. 66.67% C. 69.25 % C. 69.25 % D. 76.73%D. 76.73%
2.2.  A  A sample sample of of glucose, glucose, CC66HH1212OO66, contains 4.0E22 atoms of carbon. How many atoms of hydrogen and how many molecules of glucose, contains 4.0E22 atoms of carbon. How many atoms of hydrogen and how many molecules of glucose

does it contain?does it contain?
 A. 8E22 atoms H, 8E22 molecules gl A. 8E22 atoms H, 8E22 molecules gl ucoseucose
B. 4E22 atoms H, 4E22 molecules glucoseB. 4E22 atoms H, 4E22 molecules glucose

C. 8E22 atoms H, 4E22 molecules glucoseC. 8E22 atoms H, 4E22 molecules glucose
D. 8E22 atoms H, 6.7E21 molecules glucoseD. 8E22 atoms H, 6.7E21 molecules glucose

3.3. The COThe CO22 that will theoretically be formed when a mixture of 50 g of CH that will theoretically be formed when a mixture of 50 g of CH44 and 100 g of O and 100 g of O22 is ignited? is ignited?
 A. 34.4 g  A. 34.4 g B. 68.8 g B. 68.8 g C. 103.1 g C. 103.1 g D. 137.5 gD. 137.5 g

4.4.  At 55 At 55ooC and 1 atm NC and 1 atm N22OO44 is 50.3% dissociated to NO is 50.3% dissociated to NO22 according to the reaction N according to the reaction N22OO44 2NO 2NO22. What is the density of the gas?. What is the density of the gas?
 A. 1.02 g/L  A. 1.02 g/L B. 2.27 g/L B. 2.27 g/L C. 1.85 g/L C. 1.85 g/L D. 1.4 g/LD. 1.4 g/L

5.5. Suppose the reaction CaSuppose the reaction Ca33(PO(PO44))22 + 3H + 3H22SOSO44 3CaSO 3CaSO44 + 2H + 2H33POPO44 is carried out starting with 103 g of Ca is carried out starting with 103 g of Ca33(PO(PO44))22 and 75 g of H and 75 g of H22SOSO44. How. How
much Hmuch H33POPO44 will be produced? Ca=40; P=31; H=1; O=16; S=32 amu. will be produced? Ca=40; P=31; H=1; O=16; S=32 amu.

 A. 74.9 g  A. 74.9 g B. 50.0 g B. 50.0 g C. 112 g C. 112 g D. 32.5 gD. 32.5 g
6.6. Each day a power plant burns 4E3 tons of coal that contains 1.2 % sulfur by mass. During the combustion process, the sulfur isEach day a power plant burns 4E3 tons of coal that contains 1.2 % sulfur by mass. During the combustion process, the sulfur is

completely converted to sulfur dioxide, S + Ocompletely converted to sulfur dioxide, S + O22  SOSO22. Calculate the mass of sulfur dioxide produced each day by the plant. S=32u,. Calculate the mass of sulfur dioxide produced each day by the plant. S=32u,
O=16uO=16u

 A. 45 tons  A. 45 tons B. 69 tons B. 69 tons C. 96 tons C. 96 tons D. 54 tonsD. 54 tons
7.7. The number of cubic feet of gas composed of 28% CO and 72% NThe number of cubic feet of gas composed of 28% CO and 72% N22 (by volume) and measured at 85 (by volume) and measured at 85ooF and 100 psia required to reduce 1F and 100 psia required to reduce 1

ton of ore which is 84% Feton of ore which is 84% Fe33OO44 to metallic ions is: to metallic ions is:
FeFe33OO44 + CO + CO 3FeO + CO 3FeO + CO22

FeO + COFeO + CO Fe + CO Fe + CO22

 A. 4,975.3  A. 4,975.3 B. 5,060.3 B. 5,060.3 C. 5,145.1 C. 5,145.1 D. 5230.0D. 5230.0
8.8. How many pounds of calcium fluoride rock is needed to produce 3000lbs of a 60% HF acid per day if the yield is 90% and the rockHow many pounds of calcium fluoride rock is needed to produce 3000lbs of a 60% HF acid per day if the yield is 90% and the rock

contains 97% pure CaFcontains 97% pure CaF22??
 A. 4105.2  A. 4105.2 B. 36994.7 B. 36994.7 C. 3510.0 C. 3510.0 D. 3.900.0D. 3.900.0

9.9.  A mixi A mixing tank ng tank mixes two mixes two inlet sinlet s treams containtreams contain ing salt. ing salt. The salt The salt concentration concentration in stream in stream 1 is 1 is 5% by 5% by weight, and weight, and in stream in stream 2 it 2 it is 15% is 15% byby
weight. Stream 1 flows at 25 kg/s and stream 2 at 10 kg/s. there is only one exit stream. Find the salt concentration in the exit stream?weight. Stream 1 flows at 25 kg/s and stream 2 at 10 kg/s. there is only one exit stream. Find the salt concentration in the exit stream?

 A. 5%  A. 5% B. 8% B. 8% C. 11% C. 11% D. 13%D. 13%
10.10. Two hundred moles of gaseous mixture CHTwo hundred moles of gaseous mixture CH44 and air contains 50 moles CH and air contains 50 moles CH44. How many pounds of air are in 1000 lbmoles of the mixture?. How many pounds of air are in 1000 lbmoles of the mixture?

 A. 750  A. 750 B. 21,750B. 21,750 C. 25.86C. 25.86 D. 5,172D. 5,172
11.11. Dry air requirement for burning 1 ftDry air requirement for burning 1 ft33 of CO to CO of CO to CO22 may be around may be around

 A. 2.4 ft A. 2.4 ft33 B. B. 1.75 1.75 ftft33 C. 0.87 ftC. 0.87 ft33 D. 11.4 ftD. 11.4 ft33

12.12.  A furnace is  A furnace is fired with cfired with coal containing oal containing 6% moisture, 6% moisture, 18% VCM, 67% 18% VCM, 67% FC, and 9FC, and 9% ash. The % ash. The refuse analysis refuse analysis shows 5% VCM, shows 5% VCM, 10% M, 2310% M, 23 %%
FC andFC and 62% ash. The higher heating value of the coal “as fired” is 14,300 BTU/lb. Calculate the percentage of the heating value of t62% ash. The higher heating value of the coal “as fired” is 14,300 BTU/lb. Calculate the percentage of the heating value of thehe
coal that is lost in the refuse. The moisture in the refuse is due to “wetting down” to prevent dusting. It is not moisture f coal that is lost in the refuse. The moisture in the refuse is due to “wetting down” to prevent dusting. It is not moisture f rom the originalrom the original
coal.coal.

 A. 4.68%  A. 4.68% B. 5.75 % B. 5.75 % C. 9.08% C. 9.08% D. 12.92%D. 12.92%
13.13.  A Pennsylvania bituminou A Pennsylvania bituminou s coal is analys coal is analyzed as follows: Exactlzed as follows: Exactl y 2.500 g is y 2.500 g is weighed into a fweighed into a f used crucible. After used crucible. After drying for 1 h drying for 1 h at 110at 110ooC, theC, the

moisture-free residue weighs 2.145 g. the crucible is covered with a vented lid a strongly heated until no volatile matter remains. Themoisture-free residue weighs 2.145 g. the crucible is covered with a vented lid a strongly heated until no volatile matter remains. The
residual coke button weighs 1.528g. The crucible is then heated without the cover until all specks of carbon have disappeared, and theresidual coke button weighs 1.528g. The crucible is then heated without the cover until all specks of carbon have disappeared, and the
final ash weighs 0.245g. What is the percent of ash in the coal?final ash weighs 0.245g. What is the percent of ash in the coal?

 A. 3.4 %  A. 3.4 % B. 35.5 % B. 35.5 % C. 51.3 % C. 51.3 % D. 9.8 %D. 9.8 %
14.14.  A Pennsylvania bituminou A Pennsylvania bituminou s coal is analys coal is analyzed as follows: Exactlzed as follows: Exactl y 2.500 g is y 2.500 g is weighed into a fweighed into a f used crucible. After used crucible. After drying for 1 h drying for 1 h at 110at 110ooC, theC, the

moisture-free residue weighs 2.145 g. the crucible is covered with a vented lid a strongly heated until no volatile matter remains. Themoisture-free residue weighs 2.145 g. the crucible is covered with a vented lid a strongly heated until no volatile matter remains. The
residual coke button weighs 1.528g. The crucible is then heated without the cover until all specks of carbon have disappeared, and theresidual coke button weighs 1.528g. The crucible is then heated without the cover until all specks of carbon have disappeared, and the
final ash weighs 0.245g. What is the percent of FC in the coal?final ash weighs 0.245g. What is the percent of FC in the coal?

 A. 51.3 %  A. 51.3 % B. 35.5 % B. 35.5 % C. 3.4 % C. 3.4 % D. 9.8 %D. 9.8 %

BRINGHOME EXAMBRINGHOME EXAM
“Every success is built on the ability to do better than good enough” “Every success is built on the ability to do better than good enough” -- Anonymou Anonymouss

1.1. Calculate the percentage of carbon present in cadaverine, CCalculate the percentage of carbon present in cadaverine, C55HH`14`14NN22, a compound present in rotting meat., a compound present in rotting meat.
 A. 67.4% A. 67.4% B. B. 58.8% 58.8% C. C. 51.7% 51.7% D. D. 68.2%68.2%

2.2.  A s A sample ample of viof vi tamin tamin A, A, CC2020HH3030O, contains 4.0E22 atoms carbon. How many atoms of hydrogen and how many molecules of vitamin AO, contains 4.0E22 atoms carbon. How many atoms of hydrogen and how many molecules of vitamin A
does it contain?does it contain?

 A. 6E22 atoms, 4E22 molecules vi A. 6E22 atoms, 4E22 molecules vi tamin Atamin A
B. 6E22 atoms, 2E22 molecules vitamin AB. 6E22 atoms, 2E22 molecules vitamin A

C. 4E22 atoms, 4E22 molecules vitamin AC. 4E22 atoms, 4E22 molecules vitamin A
D. 6E22 atoms, 8E22 molecules vitamin AD. 6E22 atoms, 8E22 molecules vitamin A

3.3. Determine the approximate formula weight of Ca(CDetermine the approximate formula weight of Ca(C22HH33OO22))22

 A. 99  A. 99 B. 69 B. 69 C. 152 C. 152 D. 158D. 158
4.4. Determine the empirical formula of a compound that contains 52.9% aluminum and 47.1% oxygen.Determine the empirical formula of a compound that contains 52.9% aluminum and 47.1% oxygen.

 A. AlO  A. AlO B. AlB. Al22OO33 C. AlC. Al33OO22 D. D. AlAl44OO66

5.5. How many moles of COHow many moles of CO22 are produced when 3 mol of C are produced when 3 mol of C22HH55OH undergoes complete combustion?OH undergoes complete combustion?
 A. 3.00 mol  A. 3.00 mol B. 6.00 mol B. 6.00 mol C. 2.00 mol C. 2.00 mol D. 4.00 molD. 4.00 mol

6.6. If 3 mol of gaseous SOIf 3 mol of gaseous SO22 react with oxygen to produce sulfur trioxide, how many moles of oxygen are needed? react with oxygen to produce sulfur trioxide, how many moles of oxygen are needed?
 A. 3.00 mol O A. 3.00 mol O22 B. 6.00 mol OB. 6.00 mol O22 C. C. 1.50 1.50 mol mol OO22 D. D. 4.00 4.00 mol mol OO22

7.7. How many grams of iron oxide, FeHow many grams of iron oxide, Fe22OO33, can be produced from 2.50 g of oxygen reacting with solid iron?, can be produced from 2.50 g of oxygen reacting with solid iron?
 A. 12.5 g  A. 12.5 g B. 8.32 g B. 8.32 g C. 2.50 g C. 2.50 g D. 11.2 gD. 11.2 g
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8.8. In making HIn making H22O from hydrogen and oxygen, if we start with 4.6 mol of hydrogen and 3.1 mol of oxygen, how may moles of water can beO from hydrogen and oxygen, if we start with 4.6 mol of hydrogen and 3.1 mol of oxygen, how may moles of water can be
produced and what remains unreacted?produced and what remains unreacted?

 A. 7.7 mol of water would be produ A. 7.7 mol of water would be produ ced, with 0.0 mol of Oced, with 0.0 mol of O22 remaining remaining
B. 3.1 mol of water would be produced, with 1.5 mol of OB. 3.1 mol of water would be produced, with 1.5 mol of O22 remaining remaining
C. 2.3 mol of water would be produced, with 1.9 mol of OC. 2.3 mol of water would be produced, with 1.9 mol of O22 remaining remaining
D. 4.6 mol of water would be produced, with 0.8 mol of OD. 4.6 mol of water would be produced, with 0.8 mol of O22 remaining remaining

9.9. What is the charge of manganese in the salt MnFWhat is the charge of manganese in the salt MnF33??
 A. 2-  A. 2- B. 1+ B. 1+ C. 1- C. 1- D. 3+D. 3+

10.10.  A common unit of energy is ergs,  A common unit of energy is ergs, 1 g-cm1 g-cm22/s/s22. How many ergs are in 1 J?. How many ergs are in 1 J?
 A. 1 ergs  A. 1 ergs B. 100 ergs B. 100 ergs C. 1E4 ergs C. 1E4 ergs D. 1E7 ergsD. 1E7 ergs

11.11. Magnesium can be used as a “getter” in evacuated enclosures to react with the last traces of oxygen. (The magnesium is usuallMagnesium can be used as a “getter” in evacuated enclosures to react with the last traces of oxygen. (The magnesium is usually heatedy heated
by passing an electric current through a wire ribbon of the metal) If an enclosure of 0.382 L has a partial pressure of Oby passing an electric current through a wire ribbon of the metal) If an enclosure of 0.382 L has a partial pressure of O22 of 3.50E-6 torr at of 3.50E-6 torr at
2727ooC, what mass of magnesium will react according to the following equation?C, what mass of magnesium will react according to the following equation?
2 Mg(s) +O2 Mg(s) +O22(g)(g) 2MgO(s) 2MgO(s)

 A. 7.15E-11 g Mg  A. 7.15E-11 g Mg B. 2.64 E-6 g Mg B. 2.64 E-6 g Mg C. 1.43E-10 g Mg C. 1.43E-10 g Mg D. 3.47 E-9 g MgD. 3.47 E-9 g Mg
12.12.  Analysis of a series  Analysis of a series containing compounds containing compounds by Cannizzoro’s methoby Cannizzoro’s metho d shows that one d shows that one gram molecular weight gram molecular weight of compound always of compound always contcontainsains

some multiple of approximately 32 g sulfur. Under STP conditions, one liter of a particular gas weighs 2.8897 g. Analysis shows itsome multiple of approximately 32 g sulfur. Under STP conditions, one liter of a particular gas weighs 2.8897 g. Analysis shows it
contains 1,4462 g of sulfur and 1.4435 g of oxygen. Find its chemical formula.contains 1,4462 g of sulfur and 1.4435 g of oxygen. Find its chemical formula.

 A. SO A. SO22  B.SO  B.SO33 C. SC. S22OO33 D. D. SOSO
13.13. One gram of welding fuel composed of carbon and hydrogen is burned in oxygen to give 3.38 g of COOne gram of welding fuel composed of carbon and hydrogen is burned in oxygen to give 3.38 g of CO22 and 0.69 g of water. What is the and 0.69 g of water. What is the

empirical formula of the compound?empirical formula of the compound?
 A. C A. C22HH22 B. CB. C33HH66 C. C. CHCH44 D. D. CHCH33

14.14.  A neutral atom in ground state cont A neutral atom in ground state cont ains 16 electrons. What is the toains 16 electrons. What is the to tal number of electrons in the 2p sutal number of electrons in the 2p su blevel?blevel?
 A. 6  A. 6 B. 2 B. 2 C. 8 C. 8 D. 16D. 16

15.15. If a sample of sucrose has 72.2 grams of carbon for each 17a grams of sample, 10.00 grams of sucrose from any source will contain howIf a sample of sucrose has 72.2 grams of carbon for each 17a grams of sample, 10.00 grams of sucrose from any source will contain how
much carbon?much carbon?

 A. 2.11 g  A. 2.11 g B. 4.22 g B. 4.22 g C. 42.2 g C. 42.2 g D. 5.76 gD. 5.76 g
16.16.  A manufacturer  A manufacturer of bicycles of bicycles has 5350 has 5350 wheels, 3023 wheels, 3023 frames, and frames, and 2655 handle 2655 handle bars. How bars. How many bicycmany bicyc les can les can be manufactured be manufactured using theseusing these

parts?parts?
 A. 2675 bicycles  A. 2675 bicycles B. 2655 bicycles B. 2655 bicycles C. 3013 bicycles C. 3013 bicycles D. 5350 bicyclesD. 5350 bicycles

17.17. In preparing some hydrogen, 35 g of HIn preparing some hydrogen, 35 g of H22SOSO44, known to be more than enough for the reaction, were added to 6.5 g of zinc. How many H-, known to be more than enough for the reaction, were added to 6.5 g of zinc. How many H-
22SOSO44 was left at the end of the reaction?was left at the end of the reaction?

 A. 25.2 g  A. 25.2 g B. 2.52 g B. 2.52 g C. 252 g C. 252 g D. 0.25 gD. 0.25 g
18.18. Carbon dioxide can be removed from the recirculated air aboard a spaceship by passing it over lithium hydroxide 2LiOH(s) + COCarbon dioxide can be removed from the recirculated air aboard a spaceship by passing it over lithium hydroxide 2LiOH(s) + CO22 

LiLi22COCO33(s) + H(s) + H22O (g). Calculate the number of grams of LiOH consumed in the above reaction when 100 L of air containing 1.2 % COO (g). Calculate the number of grams of LiOH consumed in the above reaction when 100 L of air containing 1.2 % CO2+2+ at at
2929ooC and 776 torr is passed through.C and 776 torr is passed through.

 A. 2.03  A. 2.03 B. 2.36 B. 2.36 C. 2.90 C. 2.90 D. 3.21D. 3.21
19.19. When excess of dry chlorine was passed over 1.12 g of heated iron, 3.25 g of chloride of iron was obtained. What is the empirical formulaWhen excess of dry chlorine was passed over 1.12 g of heated iron, 3.25 g of chloride of iron was obtained. What is the empirical formula

of the chlorine?of the chlorine?
 A. Fe A. Fe33ClCl B. FeClB. FeCl22 C. C. FeClFeCl33 D. D. FeFe22ClCl66

20.20. Which one of the following statements about a gas with the empirical formula NOWhich one of the following statements about a gas with the empirical formula NO22 must be correct? must be correct?
 A. it contains approximately 30% b A. it contains approximately 30% b y mass nitrogeny mass nitrogen
B. the mass of 22.4 liters of gas at STP is 46 gB. the mass of 22.4 liters of gas at STP is 46 g

C. one mole gas contains 3 mol of atomsC. one mole gas contains 3 mol of atoms
D. its relative molecular mass is 46D. its relative molecular mass is 46

21.21. Which of the following quantities of substance contains the largest number of atoms?Which of the following quantities of substance contains the largest number of atoms?
 A. 0.5 mol of sulfur dioxide A. 0.5 mol of sulfur dioxide
B. 18 ml of water at room temperatureB. 18 ml of water at room temperature

C. 16 g of oxygenC. 16 g of oxygen
D. 44.8 dmD. 44.8 dm33 (liter) of neon at STP (liter) of neon at STP

22.22. If 0.064 kg octane vapor (MW=114) is mixed with 0.19 kg of air (MW=29.0) in the manifold of an engine. The total pressure in theIf 0.064 kg octane vapor (MW=114) is mixed with 0.19 kg of air (MW=29.0) in the manifold of an engine. The total pressure in the
manifold is 86.1 kPa, and the temperature is 290manifold is 86.1 kPa, and the temperature is 290ooK. Assume octane behave ideally. What is the total volume of this mixture in cubicK. Assume octane behave ideally. What is the total volume of this mixture in cubic
meters?meters?

 A. 0.563  A. 0.563 B. 0.895 B. 0.895 C. 0.722 C. 0.722 D. 0.199D. 0.199
23.23.  A  A sample sample of of milk milk is is found found to to have have as as arsenic arsenic at at a a concentration concentration of of 1.31 1.31 microgram microgram per per liter. liter. What What is is the the concentration concentration in in ounces ounces perper

gallon?gallon?
 A. 0.00049  A. 0.00049 B. 1.7 E-7 B. 1.7 E-7 C. 9.0 C. 9.0 D. 7400D. 7400

24.24.  A sample of fructose, a fruit suga A sample of fructose, a fruit suga r, Cr, C66HH1212OO66 that contains 24 g of carbon also contains _____g oxygen. that contains 24 g of carbon also contains _____g oxygen.
 A. 24  A. 24 B. 32 B. 32 C. 48 C. 48 D. 64D. 64

25.25.  A furnace  A furnace is fired is fired with petrolewith petroleum oil um oil containing 8containing 80% C, 0% C, 13% H, 13% H, 3% S, 3% S, 1% N, 1% N, and 3% and 3% O. determine O. determine the molethe moles theoretical s theoretical air requair requ ired forired for
the combustion of one kilogram of oil.the combustion of one kilogram of oil.

 A. 0.09917  A. 0.09917 B. 99.17 B. 99.17 C. 0.4722 C. 0.4722 D. 472.2D. 472.2
26.26.  A  A pure pure saturated saturated hydrocarbon hydrocarbon is is burned burned with with excess excess air. air. Orsat Orsat analysis analysis of of the the products products of of combustion combustion shows shows 9.08% 9.08% COCO22, 1.63% CO,, 1.63% CO,

5.28% O5.28% O22 and no free H and no free H22. Calculate the formula of the hydrocarbon.. Calculate the formula of the hydrocarbon.
` ` A. A. CC22HH66 B. CB. C33HH88 C. CC. C44HH1010 D. CD. C55HH1212

27.27.  A  A pure pure saturated saturated hydrocarbon hydrocarbon is is burned burned with with excess excess air. air. Orsat Orsat analysis analysis of of the the products products of of combustion combustion shows shows 9.08% 9.08% COCO22, 1.63% CO,, 1.63% CO,
5.28% O5.28% O22 and no free H and no free H22. Calculate the percent excess air supplied.. Calculate the percent excess air supplied.

 A. 20 %  A. 20 % B. 25 % B. 25 % C. 30 % C. 30 % D. 35 %D. 35 %
-------------------------------------------------------------------------------------NOTHING FOLLOWS----------------------------------------------------------------------------------------------------------------------------------------------------------------NOTHING FOLLOWS---------------------------------------------------------------------------
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Flow of FluidsFlow of Fluids
 ________________________________________________ ____________________________________________________________________________________________________________________________________________________________________________________________________________

1.1.  A valve that controls flow by means  A valve that controls flow by means of a disk or wedge-shaped of a disk or wedge-shaped dam sliding at right angles to thdam sliding at right angles to th e direction of flow and seating lie direction of flow and seating li ghtly in theghtly in the
valve body is avalve body is a

 A. gate valve  A. gate valve B. globe valve B. globe valve C. butterfly valve C. butterfly valve D. orificeD. orifice
2.2. The equation that relates friction factor and Reynold’s number f=64/Re, holds toThe equation that relates friction factor and Reynold’s number f=64/Re, holds to

 A. smooth pipes A. smooth pipes
B. turbulent flow onlyB. turbulent flow only

C. laminar and turbulent flowC. laminar and turbulent flow
D. laminar flow onlyD. laminar flow only

3.3. The pressure drop in a rotameter is _____.The pressure drop in a rotameter is _____.
 A. variable  A. variable B. zero B. zero C. not measurable C. not measurable D. constantD. constant

4.4. The ratio of viscosity of a fluid to that of water at 20The ratio of viscosity of a fluid to that of water at 20ooC is called theC is called the
 A. kinematic viscosity A. kinematic viscosity
B. relative humidityB. relative humidity

C. Newtonian viscosityC. Newtonian viscosity
D. specific viscosityD. specific viscosity

5.5. The person responsible counting the term “unit operation” isThe person responsible counting the term “unit operation” is
 A. Robert Pigford  A. Robert Pigford B. Gililand B. Gililand C. Arthur Little C. Arthur Little D. TreybalD. Treybal

6.6. When pipe joints have to be broken from time to time for maintenance work, the connection that should be used isWhen pipe joints have to be broken from time to time for maintenance work, the connection that should be used is
 A. nipples  A. nipples B. couplings B. couplings C. welded joints C. welded joints D. flangesD. flanges

7.7. For ideally incompressible fluid, the mach number will beFor ideally incompressible fluid, the mach number will be
 A. 0  A. 0 B. 1 B. 1 C. 1.5 C. 1.5 D. 5D. 5

8.8. Which of the following produces maximum pressure difference for transportation of gases?Which of the following produces maximum pressure difference for transportation of gases?
 A. vacuum pipes  A. vacuum pipes B. blowers B. blowers C. fans C. fans D. compressorsD. compressors

9.9.  A device for increasing the velocit A device for increasing the velocit y of a fluid in steady flow is ay of a fluid in steady flow is a
 A. nozzle  A. nozzle B. vent B. vent C. orifice C. orifice D. compressorsD. compressors

10.10. The resistance of a layer of fluid to flow over the next layer is measured byThe resistance of a layer of fluid to flow over the next layer is measured by
 A. viscosity A. viscosity
B. surface tensionB. surface tension

C. friction factorC. friction factor
D. drag coefficientD. drag coefficient

11.11. For Newtonian fluids, the shear stress isFor Newtonian fluids, the shear stress is
 A. constant A. constant
B. inversely proportional to rate of deformationB. inversely proportional to rate of deformation

C. equal to shear rate of deformationC. equal to shear rate of deformation
D. a linear function of the shear rate of deformationD. a linear function of the shear rate of deformation

12.12. One of King Hero’s crowns was found to have weight 13 N in air. WOne of King Hero’s crowns was found to have weight 13 N in air. What is its specific gravity if Archimedes found it weighing 11.8 N inhat is its specific gravity if Archimedes found it weighing 11.8 N in
water?water?

 A. 10.83  A. 10.83 B. 11.23 B. 11.23 C. 12.43 C. 12.43 D. 14.72D. 14.72
13.13. Water flows in through an 8-in (ID=7.981 in) steel pipe at an average velocity of 6 ft/s. Downstream the piWater flows in through an 8-in (ID=7.981 in) steel pipe at an average velocity of 6 ft/s. Downstream the pi pe splits into an 8-in pe splits into an 8-in main and amain and a

2 in (ID=2.067 in) bypass pipes. If the velocity in the bypass is twice the velocity of the main pipe, the volumetric flow rate (ft2 in (ID=2.067 in) bypass pipes. If the velocity in the bypass is twice the velocity of the main pipe, the volumetric flow rate (ft33/s) in the/s) in the
main pipe ismain pipe is

 A. 10.58  A. 10.58 B. 5.29 B. 5.29 C. 1.84 C. 1.84 D. 0.25D. 0.25
14.14.  A pressure  A pressure tank cotank contains a ntains a fluid with fluid with weight dweight density 81.5 ensity 81.5 lbf/ftlbf/ft22. The pressure in the air space is 100 psia. Fluid exits to the atmosphere. The pressure in the air space is 100 psia. Fluid exits to the atmosphere

from the bottom of the tank. What is the exit velocity, v? The distance from the surface of the fluid to the exit point is 10 feet.from the bottom of the tank. What is the exit velocity, v? The distance from the surface of the fluid to the exit point is 10 feet.
 A. 25.4 ft/s  A. 25.4 ft/s B. 98.5 ft/s B. 98.5 ft/s C. 101.7 ft/s C. 101.7 ft/s D. 106.6 ft/sD. 106.6 ft/s

15.15. Water at 100Water at 100ooF is flowing through a long, straight, 4-in schedule 40 steel pipe at a rate of 6.2 gal/min. What is the velocity at the center ofF is flowing through a long, straight, 4-in schedule 40 steel pipe at a rate of 6.2 gal/min. What is the velocity at the center of
the pipethe pipe

 A. 0.156 ft/s  A. 0.156 ft/s B. 0.20 ft/s B. 0.20 ft/s C. 0.40 ft/s C. 0.40 ft/s D. 0.56 ft/sD. 0.56 ft/s
16.16. Water is flowing in a 5 centimeter diameter pipe at a velocity of 5 m/s. The pipe expands to a 10-centimeter diameter pipe. Calculate theWater is flowing in a 5 centimeter diameter pipe at a velocity of 5 m/s. The pipe expands to a 10-centimeter diameter pipe. Calculate the

Reynolds number in the 5-centimeter diameter section of pipe. The kinematic viscosity of water is 1.12E-6 mReynolds number in the 5-centimeter diameter section of pipe. The kinematic viscosity of water is 1.12E-6 m22/s./s.
 A. 1.2 E4  A. 1.2 E4 B. 1.2 E5 B. 1.2 E5 C. 2.2 E4 C. 2.2 E4 D. 2.2 E5D. 2.2 E5

17.17.  A steady  A steady flow thermodynflow thermodynamics system amics system receives 100 receives 100 lb/min of lb/min of a fluid a fluid at 30 at 30 psia and psia and 200200ooF and discharges it from a point 80 ft above theF and discharges it from a point 80 ft above the
entrance section at 150 psia and 600entrance section at 150 psia and 600ooF. F. The fluid enters with a velocity of The fluid enters with a velocity of 7200fpm and leaves with a velocity of 2400 fpm. 7200fpm and leaves with a velocity of 2400 fpm. During theseDuring these
process, there are supplied 25,000 Btu/hr of heat from an external source, and the increase in enthalpy is 2.0 Btu/lb. Determine the workprocess, there are supplied 25,000 Btu/hr of heat from an external source, and the increase in enthalpy is 2.0 Btu/lb. Determine the work
done in horsepower.done in horsepower.

 A. 5.48 Hp  A. 5.48 Hp B. 6.20 Hp B. 6.20 Hp C. 7.15 Hp C. 7.15 Hp D. 8.08 HpD. 8.08 Hp
18.18. The flow rate of water through a cast iron pipe is 5000 gpm. The diameter of the pipe is 1 foot, and the coefficient of frication is0.0173.The flow rate of water through a cast iron pipe is 5000 gpm. The diameter of the pipe is 1 foot, and the coefficient of frication is0.0173.

What is the pressure drop in lb/ftWhat is the pressure drop in lb/ft22 over 100 ft length of pipe? over 100 ft length of pipe?
 A. 21.078  A. 21.078 B. 23.78 B. 23.78 C. 337.26 C. 337.26 D. 488.65D. 488.65

19.19. The venture meter is to be installed in a schedule 40 4-in (ID=4.026 in) line to measure the flow of water. The maximum flow rate isThe venture meter is to be installed in a schedule 40 4-in (ID=4.026 in) line to measure the flow of water. The maximum flow rate is
expected to be 325 gal/min at 60expected to be 325 gal/min at 60ooF, the 50-in manometer used to measure the differential pressure is to be filled with mercury, and waterF, the 50-in manometer used to measure the differential pressure is to be filled with mercury, and water
is to fill the leads above the mercury surfaces. The water temperature is to be 60is to fill the leads above the mercury surfaces. The water temperature is to be 60ooF throughout. What throat diameter should be specifiedF throughout. What throat diameter should be specified
in the venture meter?in the venture meter?

 A. 2 in  A. 2 in B. 1.5 in B. 1.5 in C. 1.0 in C. 1.0 in D. 0.5 inD. 0.5 in
20.20.  A water  A water storage tanstorage tank assumes k assumes the suppthe supp ly of ly of water into water into a factory. a factory. Water iWater i s supplies supplied to d to the tank the tank through athrough as booster s booster pump inspump ins talled talled in thein the

water line. The theoretical pump horsepower required is 3.25 hp. What is the monthly operation cost of the pump if electric power cost onwater line. The theoretical pump horsepower required is 3.25 hp. What is the monthly operation cost of the pump if electric power cost on
the average is PhP 3.27/kWh. The pump is 65% efficient and operates for 12 hr a day.the average is PhP 3.27/kWh. The pump is 65% efficient and operates for 12 hr a day.

 A. P 3300  A. P 3300 B. P 5000 B. P 5000 C. P 7000 C. P 7000 D. P 12000D. P 12000

Page 1 of 2Page 1 of 2



BRINGHOME EXAMBRINGHOME EXAM
“the first requisite for success is the ability to apply your physical and mental energies to one problem incessantly without growing weary” “the first requisite for success is the ability to apply your physical and mental energies to one problem incessantly without growing weary” 

Thomas A. EdisonThomas A. Edison  – – 1847-1931, American Inventor, Entrepreneur, Founder of GE 1847-1931, American Inventor, Entrepreneur, Founder of GE

1.1. Water at 60deg F flows through a 3-in schedule 40pipe. A pitot tube in the pipe shows a 3-inch Hg differential. If the Pitot tube is locatedWater at 60deg F flows through a 3-in schedule 40pipe. A pitot tube in the pipe shows a 3-inch Hg differential. If the Pitot tube is located
at the center of the pipe, what is the mass flow rate of the water [lb/s]?at the center of the pipe, what is the mass flow rate of the water [lb/s]?

 A. 11.61  A. 11.61 B. 14.24 B. 14.24 C. 31.7 C. 31.7 D. 37.1D. 37.1
2.2. What size sharp-edge orifice [inches] was use in the flow of 120 gpm produced a 4-in Hg differential in a 4-in schedule 40 pipe? The fluid,What size sharp-edge orifice [inches] was use in the flow of 120 gpm produced a 4-in Hg differential in a 4-in schedule 40 pipe? The fluid,

measured at 60degF, had a viscosity of 1 cSI and a specific gravity of 1.measured at 60degF, had a viscosity of 1 cSI and a specific gravity of 1.
 A. 2.21  A. 2.21 B. 1.35 B. 1.35 C. 4.67 C. 4.67 D. 2D. 2

3.3. If the speed of a centrifugal pipe is doubled,, the energy requirement becomes approximately ____ times the original energy requirement.If the speed of a centrifugal pipe is doubled,, the energy requirement becomes approximately ____ times the original energy requirement.
 A. 2  A. 2 B. 4 B. 4 C. 8 C. 8 D. 10D. 10

4.4.  A pump requires 5 A pump requires 5 Hp to transport thHp to transport th e liquid from a e liquid from a lake to a reservoilake to a reservoi r. If pump efficiencr. If pump efficienc y is 65% and thy is 65% and the electricity costs e electricity costs P0.30/kWh, P0.30/kWh, whatwhat
is the monthly cost if the pump operates 12 hours per day?is the monthly cost if the pump operates 12 hours per day?

 A. P280  A. P280 B. P680 B. P680 C. P220 C. P220 D. P620D. P620
5.5. The distance between plates is Δy=0.5 cm, Δv=10 cm/s and the fluid is ethyl alcohol at 273 K having a viscosity of 1.77 cp. CThe distance between plates is Δy=0.5 cm, Δv=10 cm/s and the fluid is ethyl alcohol at 273 K having a viscosity of 1.77 cp. Calculate thealculate the

shear stress in dyne per square centimeters.shear stress in dyne per square centimeters.
 A. 0.210  A. 0.210 B. 0.354 B. 0.354 C. 0.540 C. 0.540 D. 0.720D. 0.720

6.6.  Air at  Air at 250C [visco250C [viscosity =0.010 sity =0.010 cP] enters cP] enters a section a section of 2-in of 2-in schedule 40 schedule 40 commercial stcommercial steel pipe. eel pipe. If the If the pressure drop pressure drop falls by falls by one-half, one-half, whatwhat
will be the new flow rate [kg/s]? Assuming isothermal flow, what is the pressure drop [kPa] in 60 m of pipe?will be the new flow rate [kg/s]? Assuming isothermal flow, what is the pressure drop [kPa] in 60 m of pipe?

 A. 350  A. 350 B. 155 B. 155 C. 101.3 C. 101.3 D. 61D. 61
7.7. Sulfuric acid is pumped at 3 kg/s through a 60-m length of smooth 25 mm pipe. if the pressure drop falls by one-half, what will be the newSulfuric acid is pumped at 3 kg/s through a 60-m length of smooth 25 mm pipe. if the pressure drop falls by one-half, what will be the new

flow rate [kg/s]? Assume the following the following properties of sulfuric acid: SG=1.84, viscosity=25 cP.flow rate [kg/s]? Assume the following the following properties of sulfuric acid: SG=1.84, viscosity=25 cP.
 A. 3  A. 3 B. 2 B. 2 C. 0.2 C. 0.2 D. 0.124D. 0.124

8.8. What is the Fanning friction factor for smooth pipes when Reynold’s number is 1E7?What is the Fanning friction factor for smooth pipes when Reynold’s number is 1E7?
 A. 0.0015  A. 0.0015 B. 0.002 B. 0.002 C. 0.0025 C. 0.0025 D. 0.003D. 0.003

9.9. The Fanning friction factor for a 10-The Fanning friction factor for a 10-mm galvanized iron pipe when Reynold’s number is approximatelymm galvanized iron pipe when Reynold’s number is approximately
 A. 0.011  A. 0.011 B. 0.014 B. 0.014 C. 0.015 C. 0.015 D. 0.01D. 0.01

10.10. Oil at 190Oil at 190ooF (SG = 0.826) is flowing at the rate of 105 lb/min through a 0.75-in diameter galvanized pipe that is 12 feet long; the kinematicF (SG = 0.826) is flowing at the rate of 105 lb/min through a 0.75-in diameter galvanized pipe that is 12 feet long; the kinematic
viscosity of the oil is 0.000862 ftviscosity of the oil is 0.000862 ft22/sec. The loss due to friction is 112 lbf/ft/sec. The loss due to friction is 112 lbf/ft22 per ft of pipe. Determine the Reynold’s number.per ft of pipe. Determine the Reynold’s number.

 A. 400  A. 400 B. 800 B. 800 C. 1200 C. 1200 D. 1600D. 1600
11.11.  A steady  A steady flow water flow water power plpower plant has ant has its waits water inlet ter inlet 115 m 115 m above its above its water outlet. water outlet. The water The water enters the enters the plant with plant with a velocity a velocity of 3 of 3 m/s andm/s and

leaves with a velocity of 20 m/s. What is the work done by the plant per kilogram of water passing through it?leaves with a velocity of 20 m/s. What is the work done by the plant per kilogram of water passing through it?
 A. 98.2 J  A. 98.2 J B. 101.6 J B. 101.6 J C. 307.1 J C. 307.1 J D. 112.5 JD. 112.5 J

12.12. One kilogram of water falls over a 100 m waterfall and lands in the pool at the bottom. This converts the potential energy it had at the topOne kilogram of water falls over a 100 m waterfall and lands in the pool at the bottom. This converts the potential energy it had at the top
of the fall to internal energy. How much does the temperature of the water increase?of the fall to internal energy. How much does the temperature of the water increase?

 A. 0.12 A. 0.12 ooF F B. B. 0.220.22 ooF F C. C. 0.420.42 ooF F D. D. 0.620.62ooFF
13.13. SAE 10 oil at 20C with absolute (dynamic) viscosity of 0.0017 lb-s/ftSAE 10 oil at 20C with absolute (dynamic) viscosity of 0.0017 lb-s/ft22 is sheared between two parallel p0lates 0.02 is sheared between two parallel p0lates 0.02 in apart with the in apart with the lowerlower

fixed and the upper plate moving at 15 ft/s. Compute the shear stress in the oil.fixed and the upper plate moving at 15 ft/s. Compute the shear stress in the oil.
 A. 15.3 lb/ft A. 15.3 lb/ft22 B. B. 24.7 24.7 lb/ftlb/ft22 C. 16.3 lb/ftC. 16.3 lb/ft22 D. D. 12.3 12.3 lb/ftlb/ft22

14.14.  A water flows out of a pipe at the  A water flows out of a pipe at the rate of 3 cmrate of 3 cm33/s. What is the velocity of the water at a point in the pipe where the diameter is 0.50?/s. What is the velocity of the water at a point in the pipe where the diameter is 0.50?
 A. 14.42 cm/s  A. 14.42 cm/s B. 16.3 cm/s B. 16.3 cm/s C. 15.27 cm/s C. 15.27 cm/s D. 19.7 cm/sD. 19.7 cm/s

15.15.  A hose  A hose shoots water shoots water straight up straight up for a for a distance of distance of 2.5 m. T2.5 m. The end ohe end opening on pening on the hose the hose has an has an area of 0area of 0 .75 cm.75 cm22. How much water comes. How much water comes
out in hour?out in hour?

 A. 1.67 m A. 1.67 m33 B. B. 1.89 1.89 mm33 C. 0.78 mC. 0.78 m33 D. 2.56 mD. 2.56 m33

16.16. If the power to drive shaft is 7 Hp and the mechanical efficiency is 75%, what is the actual compressor power?If the power to drive shaft is 7 Hp and the mechanical efficiency is 75%, what is the actual compressor power?
 A. 3 Hp  A. 3 Hp B. 3 Hp B. 3 Hp C. 4 Hp C. 4 Hp D. 5 HpD. 5 Hp

17.17.  A boiler  A boiler requires 75,000 requires 75,000 mm33/hr of standard air. What is the motor power if fan can deliver a total pressure of 145 mm of water gage. The/hr of standard air. What is the motor power if fan can deliver a total pressure of 145 mm of water gage. The
mechanical efficiency of fan is 64%.mechanical efficiency of fan is 64%.

 A. 40.30 kW  A. 40.30 kW B. 46.30 kW B. 46.30 kW C. 42.25 kW C. 42.25 kW D. 43.69 kWD. 43.69 kW
18.18. Which of the following is a unit of kinematic viscosityWhich of the following is a unit of kinematic viscosity

 A. centipoise  A. centipoise B. pascal-second B. pascal-second C. centistokes C. centistokes D. ld/ft-sD. ld/ft-s
19.19. Which of the following is the basis for Bernoulli’s law for fluid flow?Which of the following is the basis for Bernoulli’s law for fluid flow?

 A. the principle of conservation of ma A. the principle of conservation of ma ssss
B. the continuity equationB. the continuity equation

C. the principle of conservation of energyC. the principle of conservation of energy
D. Fourier’s LawD. Fourier’s Law

20.20. Which fitting is used to connect pipes of different diameters?Which fitting is used to connect pipes of different diameters?
 A. coupling  A. coupling B. reducer B. reducer C. flange C. flange D. valveD. valve

21.21.  A machine or device for moving inc A machine or device for moving inc ompressible fluid is commoompressible fluid is commo nly known asnly known as
 A. compressor  A. compressor B. motor B. motor C. pump C. pump D. turbineD. turbine

22.22.  An ore sample  An ore sample weighs 15 weighs 15 N in air. N in air. When the When the sample is susample is suspended by lispended by li ght chord aght chord and totally immend totally immersed in waterrsed in water , the tensio, the tension in tn in t he cord ishe cord is
10.80 N. Find the total volume of the sample.10.80 N. Find the total volume of the sample.

 A. 4E-4 m A. 4E-4 m33 B. 5.67E-4 mB. 5.67E-4 m33 C. C. 3.45 3.45 E-4 E-4 mm33 D. D. 4.28 4.28 E-4 E-4 mm33

-------------------------------------------------------------------------------------NOTHING FOLLOWS----------------------------------------------------------------------------------------------------------------------------------------------------------------NOTHING FOLLOWS---------------------------------------------------------------------------

Page 2 of 2Page 2 of 2



FLORES CHEMICAL ENGINEERING REVIEW CENTERFLORES CHEMICAL ENGINEERING REVIEW CENTER
Rm 302 CDC 2 Bldg. Colon coRm 302 CDC 2 Bldg. Colon co rner D. Jackosalem Sts., Pari-an, Cebu Cityrner D. Jackosalem Sts., Pari-an, Cebu City

Tel. No. 032-416-8552 / Cell. No. 0920-640-8837 / Email : fcherc_cebu@yahoo.comTel. No. 032-416-8552 / Cell. No. 0920-640-8837 / Email : fcherc_cebu@yahoo.com
ChE REFRESHERChE REFRESHER October 17, 2012October 17, 2012

SNAP EXAMSNAP EXAM
 ________________________________________________ ____________________________________________________________________________________________________________________________________________________________________________________________________________

INSTRUCTIONS: Select the correct answer for each of the following questions. Mark only one answer for each item by marking the box corresponding to theINSTRUCTIONS: Select the correct answer for each of the following questions. Mark only one answer for each item by marking the box corresponding to the
letter of your choice on the answeletter of your choice on the answe r sheet provided. STRICTLY NO ERASURES ALLOWED. Use r sheet provided. STRICTLY NO ERASURES ALLOWED. Use pencil no. 2 only.pencil no. 2 only.

1.1. Which of the following statements correctly describes the third electron shell that surrounds the nucleus of an atom?Which of the following statements correctly describes the third electron shell that surrounds the nucleus of an atom?
 A. The third shell contains only s and  A. The third shell contains only s and p orbitalsp orbitals
B. The total number of atomic orbitals present in the third shell is 16B. The total number of atomic orbitals present in the third shell is 16
C. The maximum number of electrons that can occupy the third shell is 18C. The maximum number of electrons that can occupy the third shell is 18
D. The third shell con contain f orbitalsD. The third shell con contain f orbitals

2.2. Which of these following compounds does not contain a carbonyl group?Which of these following compounds does not contain a carbonyl group?
 A. ester  A. ester B. organic acid B. organic acid C. ketone C. ketone D. etherD. ether

3.3. Esterification is the reaction of carboxylic acid withEsterification is the reaction of carboxylic acid with
 A. water  A. water B. alkyl halide B. alkyl halide C. alcohol C. alcohol D. ammoniaD. ammonia

4.4. This one is classified as aromatic compound:This one is classified as aromatic compound:
 A. acetic acid  A. acetic acid B. benzoic acid B. benzoic acid C. citric acid C. citric acid D. lactic acidD. lactic acid

5.5. The common name CHThe common name CH33-O-CH-O-CH33

 A. diethyl ether  A. diethyl ether B. dimethyl ether B. dimethyl ether C. ether C. ether D. divinyl etherD. divinyl ether
6.6. ClCHClCH22CHClCHCl22 is named as is named as

 A. 1,1,2 trichloro ethane A. 1,1,2 trichloro ethane
B. 1,1,1,2 tetrachloro ethaneB. 1,1,1,2 tetrachloro ethane

C. 1,1,2,2 tetrachloro ethaneC. 1,1,2,2 tetrachloro ethane
D. none is aboveD. none is above

7.7. Which of the following forms a double helix?Which of the following forms a double helix?
 A. DNA  A. DNA B. cellulose B. cellulose C. a protein C. a protein D. all of theseD. all of these

8.8.  A nucleotide contains A nucleotide contains
 A. a nitrogen-containing organic base A. a nitrogen-containing organic base
B. a phosphoric acidB. a phosphoric acid

C. a sugarC. a sugar
D. all of theseD. all of these

9.9. What characterizes a starch?What characterizes a starch?
 A. it is a collection of polysacch A. it is a collection of polysaccharides in plantsarides in plants
B. it is a celluloseB. it is a cellulose

C. it is a trisaccharideC. it is a trisaccharide
D. it has six carbonsD. it has six carbons

10.10. What is the difference(s) between RNA and DNA?What is the difference(s) between RNA and DNA?
(I)(I) DNA contains thymine and RNA contains uracilDNA contains thymine and RNA contains uracil
(II)(II) RNA contains five carbon sugarsRNA contains five carbon sugars
(III)(III) RNA contains nitrogen-containing organic basesRNA contains nitrogen-containing organic bases
(IV)(IV) RNA is found in the cytoplasm, whereas DNA is found in the cell nucleusRNA is found in the cytoplasm, whereas DNA is found in the cell nucleus

 A. I only  A. I only B. II only B. II only C. III only C. III only D. I and IVD. I and IV
11.11. One of the best fuel that detonates only at high temperature isOne of the best fuel that detonates only at high temperature is

 A. n-heptane  A. n-heptane B. Iso-octane B. Iso-octane C. gasoline C. gasoline D. cetaneD. cetane
12.12. Which of the following is known as Freon?Which of the following is known as Freon?

 A. CCl A. CCl22FF22 B. B. CHCH22FF22 C. C. CHClCHCl22FF22 D. D. CFCF44

13.13. In chemical usage, a plastic is substance thatIn chemical usage, a plastic is substance that
 A. will return to its original shape afte A. will return to its original shape afte r being stretchedr being stretched
B. softens on heating and can be molded under pressureB. softens on heating and can be molded under pressure
C. hardens under the influence of heat and pressureC. hardens under the influence of heat and pressure
D. is a cheap imitation of natural materialsD. is a cheap imitation of natural materials

14.14. If a gas A is heavier than gas B and they are both heated to the same temperatureIf a gas A is heavier than gas B and they are both heated to the same temperature
 A. the molecules of A move faster tha A. the molecules of A move faster tha n those of Bn those of B
B. the molecules of A move more slowly than those of BB. the molecules of A move more slowly than those of B
C. the molecules of both gases move at the same rateC. the molecules of both gases move at the same rate
D. the molecules move to quickly to determine which are moving fasterD. the molecules move to quickly to determine which are moving faster

15.15. If a substance is a gas, itIf a substance is a gas, it
 A. has a definite volume and shape A. has a definite volume and shape
C. usually has a very high densityC. usually has a very high density

B. cannot be compressedB. cannot be compressed
D. expands to fill the space it is inD. expands to fill the space it is in

16.16.  All atoms are neutral because All atoms are neutral because
 A. all atoms contains neutrons A. all atoms contains neutrons
B. the charge of the protons balances the charge of the electronsB. the charge of the protons balances the charge of the electrons
C. the molecules of both gases move at the same rateC. the molecules of both gases move at the same rate
D. the total protons and neutrons equals the number of electronsD. the total protons and neutrons equals the number of electrons

17.17.  A numbe A number used r used to predicto predic t the t the geometry geometry of a of a molecule. molecule. It is It is equal to equal to the the number of number of atoms atoms bonded bonded to a to a central central atom plus atom plus the the number number ofof
lone pairs on the central atom.lone pairs on the central atom.

 A. steric number  A. steric number B. coordination numberB. coordination number C. Avogadro’s number C. Avogadro’s number  D. D. carbon carbon numbernumber
18.18.  A reaction in which alkyl group is in A reaction in which alkyl group is in troduced into an aromatic ring.troduced into an aromatic ring.

 A. Friedels-Crafts reaction A. Friedels-Crafts reaction
B. Cannizzaro reactionB. Cannizzaro reaction

C. Shift reactionC. Shift reaction
D. dehydration reactionD. dehydration reaction

19.19. In CHIn CH33COOH and HCOOH, HCOOH will beCOOH and HCOOH, HCOOH will be
 A. more acidic  A. more acidic B. less acidic B. less acidic C. equally acidic C. equally acidic D. not acidic at allD. not acidic at all

20.20. The compound Mg(OH)The compound Mg(OH)22 contains by weight contains by weight
 A. 4.72% H  A. 4.72% H B. 27.4% O B. 27.4% O C. 54.8% O C. 54.8% O D. 37.8% OD. 37.8% O

21.21.  About how many grams of oxygen a About how many grams of oxygen a re there in 126 grams of baking sore there in 126 grams of baking so da, (sodium bicarbonate, NaHCOda, (sodium bicarbonate, NaHCO33)?)?
 A. 18  A. 18 B. 24 B. 24 C. 72 C. 72 D. 48D. 48

22.22.  Acetic acid has an empirical formula  Acetic acid has an empirical formula of CHof CH22O and an approximate weight of 58 g/mol. Its molecular formula isO and an approximate weight of 58 g/mol. Its molecular formula is
 A. CH A. CH22O O B. B. CHCH22OO22 C. CC. C22HH22O O D. D. CC22HH44OO22
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23.23.  A compound composed of only iron  A compound composed of only iron (Fe) and oxygen contains 69(Fe) and oxygen contains 69 .9% Fe. The empirical formula mus.9% Fe. The empirical formula mus t bet be
 A. FeO  A. FeO B. FeB. Fe22OO33 C. C. FeFe33OO22 D. D. FeOFeO22

24.24. How many atoms of Na are present in a one pound box of table salt?How many atoms of Na are present in a one pound box of table salt?
 A. 4.7E24  A. 4.7E24 B. 3.0E24 B. 3.0E24 C. 1.1E26 C. 1.1E26 D. 1.2E25D. 1.2E25

25.25. The molecular formula for naphthalene is CThe molecular formula for naphthalene is C1010HH88. The weight percent of carbon in this compound is. The weight percent of carbon in this compound is
 A. 99.2  A. 99.2 B. 55.6 B. 55.6 C. 93.8 C. 93.8 D. 44.4D. 44.4

26.26. Which gas is responsible for shielding the earth from UV radiationWhich gas is responsible for shielding the earth from UV radiation
 A. O A. O22 B. B. COCO22 C. OC. O33 D. D. COCO

27.27. One mole of gas at STP is heated to 100One mole of gas at STP is heated to 100ooC. The final pressure is 100 kPa. What volume does it occupy.C. The final pressure is 100 kPa. What volume does it occupy.
 A. 30.7 L  A. 30.7 L B. 22.4 L B. 22.4 L C. 1.38 L C. 1.38 L D. 44.6 LD. 44.6 L

28.28. To what temperature must a 35 L sample of a gas at 200mmHg and 10To what temperature must a 35 L sample of a gas at 200mmHg and 10ooC be heated in order to bring it to atmospheric pressure, if theC be heated in order to bring it to atmospheric pressure, if the
volume is held constant?volume is held constant?

 A. 298 K  A. 298 K B. 1075 K B. 1075 K C. 1037C. 1037ooC C D. D. 1310 1310 KK
29.29.  A sample of air contains 1 mole  A sample of air contains 1 mole oxygen and 4 moles of nitrogen at Soxygen and 4 moles of nitrogen at S TP. What volume does it occuTP. What volume does it occupy?py?

 A. 22.4 L  A. 22.4 L B. 112 L B. 112 L C. 89.6 L C. 89.6 L D. none of theseD. none of these
30.30. Which of the following could be treated by with a chelating agent?Which of the following could be treated by with a chelating agent?

 A. hyponatremia  A. hyponatremia B. mercury poisoning B. mercury poisoning C. hyperkalemia C. hyperkalemia D. anemiaD. anemia
31.31. Sulfur can exist in two crystalline forms, called rhombic and monoclinic sulfur. These two forms areSulfur can exist in two crystalline forms, called rhombic and monoclinic sulfur. These two forms are

 A. isotopes  A. isotopes B. isomers B. isomers C. allotropes C. allotropes D. compoundsD. compounds
32.32. Which of the following will not conduct electricity?Which of the following will not conduct electricity?

 A. molten NaCl  A. molten NaCl B. iron B. iron C. graphite C. graphite D. quartzD. quartz
33.33. If the atmospheric pressure is 600 mmHg and the temperature is 20If the atmospheric pressure is 600 mmHg and the temperature is 20ooC, which of the following liquids will boil?C, which of the following liquids will boil?

 A. ethanol  A. ethanol B. CClB. CCl44 C. C. ether ether D. D. waterwater
34.34. The unit used for measuring biological effects of radiation isThe unit used for measuring biological effects of radiation is

 A. rem  A. rem B. Cl B. Cl C. R C. R D. RBED. RBE
35.35. Which of the following radiation is the most penetratingWhich of the following radiation is the most penetrating

 A. beta  A. beta B. gamma B. gamma C. alpha C. alpha D. positronD. positron
36.36. One of the major fusion reaction that occurs in a hydrogen bomb isOne of the major fusion reaction that occurs in a hydrogen bomb is

 A. A. 33H +H + 22HH 33He + 2He + 211nn
B. HB. H22 + 0.5 O + 0.5 O22 H H22OO

C.C. 235235U +U + 11nn 140140Xe +Xe + 9494Sr +2Sr +211nn
D.D. 99Be +Be + 44αα 1212C +C + 11nn

37.37. Nitrogen oxides from automobile exhausts are chiefly associated with a pollution problem calledNitrogen oxides from automobile exhausts are chiefly associated with a pollution problem called
 A. acid rain  A. acid rain B. greenhouse effect B. greenhouse effect C. smog C. smog D. annoyingD. annoying

38.38. Pig iron is prepared in a blast furnace from hermatite ore. The otre contains 83% iron oxide (FePig iron is prepared in a blast furnace from hermatite ore. The otre contains 83% iron oxide (Fe22OO33). The pig iron produced 96% Fe and). The pig iron produced 96% Fe and
the iron on the ore slag contains 10 % on the iron in the ore. How much pig iron is produced for every 500 tons of ore?the iron on the ore slag contains 10 % on the iron in the ore. How much pig iron is produced for every 500 tons of ore?

 A. 156  A. 156 B. 272 B. 272 C. 450 C. 450 D. 353D. 353
39.39. Silicon carbide, SiC, is commonly known as carborundum. This hard substance, which is used commercially as an abrasive, is made bySilicon carbide, SiC, is commonly known as carborundum. This hard substance, which is used commercially as an abrasive, is made by

heating SiOheating SiO22 and C to high temperatures: SiO and C to high temperatures: SiO22 (s) + 3C(s) (s) + 3C(s) SiC(s) + 2CO(g). How many grams of SiC can be form when 3.00 g of SiO SiC(s) + 2CO(g). How many grams of SiC can be form when 3.00 g of SiO22

and 4.50 g of C are allowed to react?and 4.50 g of C are allowed to react?
 A. 2.00 g  A. 2.00 g B. 3.00 g B. 3.00 g C. 5.01 g C. 5.01 g D. 15.0 gD. 15.0 g

40.40. The temperature of 100 g of liquid water at 0The temperature of 100 g of liquid water at 0ooC is raised by 1C is raised by 1ooC. How many calories are consumed?C. How many calories are consumed?
 A. 4.18 cal  A. 4.18 cal B. 80 cal B. 80 cal C. 100 cal C. 100 cal D. 1000 calD. 1000 cal

41.41. One kilogram of water (c=4.2 kJ/kg K) is heated by 300 Btu energy. What is the change in temperature in K?One kilogram of water (c=4.2 kJ/kg K) is heated by 300 Btu energy. What is the change in temperature in K?
 A. 73.8  A. 73.8 B. 17.9 B. 17.9 C. 74.4 C. 74.4 D. 75.4D. 75.4

42.42.  Air is compresse Air is compressed from an d from an initial conditioinitial condition of 1 n of 1 bar and 2bar and 255ooC to a final state of 5 bar and 25C to a final state of 5 bar and 25ooC by isothermal compression. Assume air toC by isothermal compression. Assume air to
be ideal gas with the constant capacities, Cv =5R/2 and Cp=7R/2. Calculate the work required in J/mol.be ideal gas with the constant capacities, Cv =5R/2 and Cp=7R/2. Calculate the work required in J/mol.

 A. 9915  A. 9915 B. 3990 B. 3990 C. 5600 C. 5600 D. 7500D. 7500
43.43.  Air is compresse Air is compressed from an d from an initial conditioinitial condition of 1 n of 1 bar and 2bar and 255ooC to a final state of 5 bar and 25C to a final state of 5 bar and 25ooC by isothermal compression. Assume air toC by isothermal compression. Assume air to

be ideal gas with the constant capacities, Cv =5R/2 and Cp=7R/2. Calculate the heat required in J/mol.be ideal gas with the constant capacities, Cv =5R/2 and Cp=7R/2. Calculate the heat required in J/mol.
 A. -9915  A. -9915 B. -3990 B. -3990 C. -5600 C. -5600 D. -7500D. -7500

44.44.  A strea A stream of m of ethylene ethylene gas agas a t 300t 300ooC and 45 bar is expanded adiabatically in aturbine to 2 bar. Calculate the isentropic expansions workC and 45 bar is expanded adiabatically in aturbine to 2 bar. Calculate the isentropic expansions work
produced. Assume ideal gas condition.produced. Assume ideal gas condition.

 A. -12 kJ/mol  A. -12 kJ/mol B. -14.3 kJ/mol B. -14.3 kJ/mol C. -16.4 kJ/mol C. -16.4 kJ/mol D. -17.5 kJ/molD. -17.5 kJ/mol
45.45.  A horizontal piston/cyl A horizontal piston/cyl inder arrangement is inder arrangement is placed in a placed in a constant-temperature baconstant-temperature ba th. The piston sth. The piston s lides in the cyllides in the cyl inder with negligible inder with negligible friction,friction,

and an external force holds it in place against an initial gas pressure of 14 bar. The initial gas volume is 0.03 mand an external force holds it in place against an initial gas pressure of 14 bar. The initial gas volume is 0.03 m33. The external force on the. The external force on the
piston is reduced gradually, and the gas expands isothermally as its volume doubles. If the volume of the gas is related to its pressure sopiston is reduced gradually, and the gas expands isothermally as its volume doubles. If the volume of the gas is related to its pressure so
that the product PV is constant, what is the work done by the gas in moving external force?that the product PV is constant, what is the work done by the gas in moving external force?

 A. -29.11 kJ  A. -29.11 kJ B. -32.08 kJ B. -32.08 kJ C. -33.5 kJ C. -33.5 kJ D. -34.08 kJD. -34.08 kJ
46.46. Calculate the change in enthalpy for 1 kg water when it is vaporized at the constant temperature of 100Calculate the change in enthalpy for 1 kg water when it is vaporized at the constant temperature of 100ooC and the constant pressure ofC and the constant pressure of

101.33 kPa. The specific volume of liquid and vapor water at these conditions are 0.00104 and 1.673 m101.33 kPa. The specific volume of liquid and vapor water at these conditions are 0.00104 and 1.673 m33/kg. For this change, heat in the/kg. For this change, heat in the
amount of 2,256.9 kJ is added to the wateramount of 2,256.9 kJ is added to the water

 A. 2087.5 kJ  A. 2087.5 kJ B. 2256.9 kJ B. 2256.9 kJ C. 2450.1 kJ C. 2450.1 kJ D. 2603.8 kJD. 2603.8 kJ
47.47. Calculate the change in the internal energy for 1 kg water when it is vaporized at the constant temperature of 100Calculate the change in the internal energy for 1 kg water when it is vaporized at the constant temperature of 100ooC and the constantC and the constant

pressure of 101.33 kPa. The specific volumes of liquid and vapor water at these conditions are 0.00104 and 1.673 mpressure of 101.33 kPa. The specific volumes of liquid and vapor water at these conditions are 0.00104 and 1.673 m33/kg. For this change/kg. For this change
, heat in the amount of 2,256.9 kJ is added to the water., heat in the amount of 2,256.9 kJ is added to the water.

 A. 2087.5 kJ  A. 2087.5 kJ B. 2258.9 kJ B. 2258.9 kJ C. 2450.1 kJ C. 2450.1 kJ D. 2603.8 kJD. 2603.8 kJ
48.48.  Air at  Air at 1 bar 1 bar and 298.15 and 298.15 K is K is compressed to compressed to 5 bar 5 bar and 298.15 and 298.15 K by K by cooling at cooling at constant pconstant p ressure followed ressure followed by heating by heating at constant at constant volume.volume.

Calculate the change of enthalpy for the entire process.Calculate the change of enthalpy for the entire process.
 A. 0  A. 0 B. -4859 J/mol B. -4859 J/mol C. 4958 J/mol C. 4958 J/mol D. -1983 J/molD. -1983 J/mol

49.49. Oxygen has a heat capacity Cp, in cal/(gmole-K), which is a function of absolute temperature T, in K, represented by the equation Cp=Oxygen has a heat capacity Cp, in cal/(gmole-K), which is a function of absolute temperature T, in K, represented by the equation Cp=
8.27 + 0.000285T8.27 + 0.000285T – – 187,800/T 187,800/T22, at what temperature , at what temperature is is the heat capacity equal to 8.44?the heat capacity equal to 8.44?

 A. 1213.8 K  A. 1213.8 K B. 1312.4 K B. 1312.4 K C. 1421.0 K C. 1421.0 K D. 1468.5 KD. 1468.5 K
50.50.  A device produces 37.5 joules pe A device produces 37.5 joules pe r cycle. There is one power stroke per cycle. There is one power stroke pe r cycle. Calculate the power outpur cycle. Calculate the power outpu t if the device is run t if the device is run at 45 rpm?at 45 rpm?

 A. 4.69 W  A. 4.69 W B. 28.125 W B. 28.125 W C. 27.56 W C. 27.56 W D. 14.063 WD. 14.063 W
51.51.  A  A small small gasoline-powered gasoline-powered engine engine leaf leaf blower blower removes removes heat heat energy energy from from a a high high temperature temperature reservoir reservoir and and exhausts exhausts 700 700 J J to to a a low-low-

temperature reservoir. What is its engine’s thermal efficiency?temperature reservoir. What is its engine’s thermal efficiency?
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 A. 51.5 %  A. 51.5 % B. 16.8 % B. 16.8 % C. 12.5 % C. 12.5 % D. 24.5 %D. 24.5 %
52.52.  An engineer des An engineer des igned an engine igned an engine that has that has an efficiency oan efficiency o f 25% and f 25% and will absorb heawill absorb hea t at a t at a temperature of temperature of 267 C. Comput267 C. Compute the tempe the temp eratureerature

at the exhaust considering that this is an ideal engine.at the exhaust considering that this is an ideal engine.
 A. 132 C  A. 132 C B. 145 C B. 145 C C. 157 C C. 157 C D. 174 CD. 174 C

53.53.  A gasoline  A gasoline engine in engine in a bus a bus takes takes in 10kJ in 10kJ of heat of heat and deliand deli vers 2kJ vers 2kJ of mechanicof mechanical work al work per cycle. per cycle. Compute tCompute the efficihe efficiency of ency of the engine the engine ifif
heat is obtained by burning gasoline with a heating value of 50000 kJ/kg.heat is obtained by burning gasoline with a heating value of 50000 kJ/kg.

 A. 20 %  A. 20 % B. 30 % B. 30 % C. 40 % C. 40 % D. 17 %D. 17 %
54.54. Ten lb of water at at 14.7 psia is heated at constant pressure from 40Ten lb of water at at 14.7 psia is heated at constant pressure from 40ooF to saturated vapor. Compute the entropy change.F to saturated vapor. Compute the entropy change.

 A.16.4 Btu/R  A.16.4 Btu/R B.17.4 Btu/R B.17.4 Btu/R C.18.0 Btu/R C.18.0 Btu/R D. 18.4 Btu/RD. 18.4 Btu/R
55.55. 0.1 kg water is expanded in a cylinder at constant pressure of 4 MPa from saturated liquid until the temperature is 6000.1 kg water is expanded in a cylinder at constant pressure of 4 MPa from saturated liquid until the temperature is 600ooC. Calculate theC. Calculate the

entropy change.entropy change.
 A. 0.375 kJ/K  A. 0.375 kJ/K B. 0.418 kJ/K B. 0.418 kJ/K C. 0.457 kJ/K C. 0.457 kJ/K D. 0.498 kJ/KD. 0.498 kJ/K

56.56.  A 5-lb  A 5-lb block of block of copper of copper of 200200ooF is submerged in 10 lbm of water at 50F is submerged in 10 lbm of water at 50ooF, and after a period of time, the equilibrium is established. If theF, and after a period of time, the equilibrium is established. If the
container is insulated, calculate the entropy change of the universe.container is insulated, calculate the entropy change of the universe.

 A. 0  A. 0 B. 0.0167 Btu/hr B. 0.0167 Btu/hr C. 0.0255 Btu/hr C. 0.0255 Btu/hr D. 0.0315 Btu/hrD. 0.0315 Btu/hr
57.57.  A  A rigid, rigid, insulated insulated 4-m4-m33  volume is divided in half by a membrane. One chamber is pressurized with air to 100 kPa and the other is  volume is divided in half by a membrane. One chamber is pressurized with air to 100 kPa and the other is

completely evacuated. The membrane is raptured and after a period of time equilibrium is restored. What is the entropy change?completely evacuated. The membrane is raptured and after a period of time equilibrium is restored. What is the entropy change?
 A. 0.240 kJ/K  A. 0.240 kJ/K B. 0.320 kJ/K B. 0.320 kJ/K C. 0.415 kJ/K C. 0.415 kJ/K D. 0.473 kJ/KD. 0.473 kJ/K

58.58. Water from reservoir is pumped over a hill through a pipe 3 ft in diameter, and pressure of 30 psi is maintained at the summit, where theWater from reservoir is pumped over a hill through a pipe 3 ft in diameter, and pressure of 30 psi is maintained at the summit, where the
pipe is 300 ft above the reservoir. The quantity pumped is 49.5 cfs and by reason of friction in the pump and pipe there is 10 ft of headpipe is 300 ft above the reservoir. The quantity pumped is 49.5 cfs and by reason of friction in the pump and pipe there is 10 ft of head
lost between reservoir and summit. What amount of energy must be furnished to the water each second by the pump?lost between reservoir and summit. What amount of energy must be furnished to the water each second by the pump?

 A. 2000 Hp  A. 2000 Hp B. 2080 Hp B. 2080 Hp C. 2130 Hp C. 2130 Hp D. 2190 HpD. 2190 Hp
59.59.  An 8-in cast-ron pipe  An 8-in cast-ron pipe is discharging 7,500 gpm. is discharging 7,500 gpm. At a point 4,000 At a point 4,000 ft from the supplyinft from the supplyin g reservoir (measure on pipg reservoir (measure on pipe) the center of the pe) the center of the p ipe isipe is

180 ft below the reservoir surface. What pressure, in psi, is to be expected there?180 ft below the reservoir surface. What pressure, in psi, is to be expected there?
 A. 51.4  A. 51.4 B. 48.2 B. 48.2 C. 47.8 C. 47.8 D. 46.5D. 46.5

60.60. What is the expected head loss per mile of a closed circular pipe with 17 inch inside diameter, friction factor of 0.03 when 3300 gal/min ofWhat is the expected head loss per mile of a closed circular pipe with 17 inch inside diameter, friction factor of 0.03 when 3300 gal/min of
water flow under pressure?water flow under pressure?

 A. 27.7 ft  A. 27.7 ft B. 29.7 ft B. 29.7 ft C. 35.7 ft C. 35.7 ft D. 37.7 ftD. 37.7 ft
61.61.  Air flows in along length of 2. Air flows in along length of 2. 5 cm diameter pipe. At one e5 cm diameter pipe. At one e nd the pressure is 200 kPa, thnd the pressure is 200 kPa, th e temperature is 150e temperature is 150ooC and the velocity is 10 m/s.C and the velocity is 10 m/s.

at the other end, the pressure has been reduced by friction and heat loss to 130 kPa. The mass flow rate in kg/s at any section along theat the other end, the pressure has been reduced by friction and heat loss to 130 kPa. The mass flow rate in kg/s at any section along the
pipe is nearest topipe is nearest to

 A. 0.008  A. 0.008 B. 0.042 B. 0.042 C. 0.126 C. 0.126 D. 0.5D. 0.5
62.62. Water flows through a long 1.0 cm I.D. hose at 10 liters per minute. The water velocity in m/s isWater flows through a long 1.0 cm I.D. hose at 10 liters per minute. The water velocity in m/s is

 A. 1  A. 1 B. 2.12 B. 2.12 C. 4.24 C. 4.24 D. 21.2D. 21.2
63.63.  A pipe has a diameter of 4 in at s A pipe has a diameter of 4 in at s ection XX and a diameection XX and a diame ter of 2 in at section YY. An ideal ter of 2 in at section YY. An ideal fluid flow, the velocity is givefluid flow, the velocity is given as 2 ft/s at sectionn as 2 ft/s at section

XX. Determine the flow velocity at section YY.XX. Determine the flow velocity at section YY.
 A. 4 ft/s  A. 4 ft/s B. 8 ft/s B. 8 ft/s C. 5 ft/s C. 5 ft/s D. 2.5 ft/sD. 2.5 ft/s

64.64. Find the mass flow rate of a liquid (p=0.690 g/cmFind the mass flow rate of a liquid (p=0.690 g/cm33) flowing through a 5 cm (inside diameter) at 8.3 m/s.) flowing through a 5 cm (inside diameter) at 8.3 m/s.
 A. 69 kg/s  A. 69 kg/s B. 450 kg/s B. 450 kg/s C. 11.24 kg/s C. 11.24 kg/s D. 430 kg/sD. 430 kg/s

65.65. Water at temperature of 80Water at temperature of 80ooF flows through two separate pipes 10 and 12 in. diameter. If the mean velocity of flow in the 12-in. pipe is 6F flows through two separate pipes 10 and 12 in. diameter. If the mean velocity of flow in the 12-in. pipe is 6
fps, the velocity of flow in the 10-in. pipe is will be:fps, the velocity of flow in the 10-in. pipe is will be:

 A. 6.6 fps  A. 6.6 fps B. 6.8 fps B. 6.8 fps C. 7 fps C. 7 fps D. 7.2 fpsD. 7.2 fps
66.66. Oil (specific gravity of 0.80 and a viscosity of 0.000042 lbf-sec/ftOil (specific gravity of 0.80 and a viscosity of 0.000042 lbf-sec/ft22) at a temperature of 80) at a temperature of 80ooF flows through two separate pipes 10 and 12 in.F flows through two separate pipes 10 and 12 in.

diameter. If the mean velocity of flow in the 12-in. pipe is 6 fps, the velocity of flow in the 10-in. pipe is will be:diameter. If the mean velocity of flow in the 12-in. pipe is 6 fps, the velocity of flow in the 10-in. pipe is will be:
 A. 21.0 fps  A. 21.0 fps B. 21.5 fps B. 21.5 fps C. 22.0 fps C. 22.0 fps D. 22 fpsD. 22 fps

67.67.  A pipe has a  A pipe has a diameter of 4 inch diameter of 4 inch at section AA, aat section AA, and a diameter of nd a diameter of 2 inch at 2 inch at section BB. For an section BB. For an ideal fluid flow, tideal fluid flow, t he velocity is he velocity is given as 1 ft/sgiven as 1 ft/s
at section AA. What is the flow velocity at section BB?at section AA. What is the flow velocity at section BB?

 A. 0.25 ft/s  A. 0.25 ft/s B. 0.5 ft/s B. 0.5 ft/s C. 2 ft/s C. 2 ft/s D. 4 ft/sD. 4 ft/s
68.68. Brine, specific gravity of 1.15 is draining from bottom of a large open tank through a standard 2-in schedule 40 pipe. the drainpipe ends atBrine, specific gravity of 1.15 is draining from bottom of a large open tank through a standard 2-in schedule 40 pipe. the drainpipe ends at

a point 15 ft below the surface of the brine in the tank. Considering a streamline starting at the surface of the brine in the tank and passinga point 15 ft below the surface of the brine in the tank. Considering a streamline starting at the surface of the brine in the tank and passing
through the center of the drain line to the point of discharge and assuming that friction along the streamline is negligible, calculate thethrough the center of the drain line to the point of discharge and assuming that friction along the streamline is negligible, calculate the
velocity of flow along the streamline at the point of discharge from pipe.velocity of flow along the streamline at the point of discharge from pipe.

 A. 20.5 ft/s  A. 20.5 ft/s B. 24.3 ft/s B. 24.3 ft/s C. 27.4 ft/s C. 27.4 ft/s D. 31.1 ft/sD. 31.1 ft/s
69.69. With the same reaction time, initial concentration and feed rate, the reaction 2AWith the same reaction time, initial concentration and feed rate, the reaction 2A B is carried out separately in CSTR and P,F, reactor of B is carried out separately in CSTR and P,F, reactor of

equal volumes. The conversion will beequal volumes. The conversion will be
 A. higher in P, F, reactor A. higher in P, F, reactor
B. same in both reactorsB. same in both reactors

C. higher in CSTRC. higher in CSTR
D. data insuff D. data insuff icient; can’t be predictedicient; can’t be predicted

70.70. If the reaction 2AIf the reaction 2A B + C is second order, which of the following plots will give a straight line? B + C is second order, which of the following plots will give a straight line?
 A. C A. C A A22 vs vs time time B. B. 1/C1/C A A vs vs time time C. C. log log CC A A vs vs time time D. D. CC A A vs time vs time

71.71. For the chemical reaction AFor the chemical reaction A B, it is found that the rate of reaction doubles when the concentration of A is increased to four times, the B, it is found that the rate of reaction doubles when the concentration of A is increased to four times, the
order in A for this reaction isorder in A for this reaction is

 A. two  A. two B. one B. one C. half C. half D. zeroD. zero
72.72. Which of the following quantities of substance contains the largest number of atoms?Which of the following quantities of substance contains the largest number of atoms?

 A. 0.5 mol of sulfur dioxide A. 0.5 mol of sulfur dioxide
B. 18 ml of water at room temperatureB. 18 ml of water at room temperature

C. 16 g of OxygenC. 16 g of Oxygen
D. 44.8 dmD. 44.8 dm33 (liter) of neon at STP (liter) of neon at STP

73.73. The empirical formula of a commercial ion-exchange resin is CThe empirical formula of a commercial ion-exchange resin is C88HH77SOSO33Na. the resin can be used to soften water according to the reactionNa. the resin can be used to soften water according to the reaction
CaCa2+2+ +  + 2C2C88HH77SOSO33NaNa (C (C88HH77SOSO33))22Ca + 2 NaCa + 2 Na++. What would be the maximum uptake of Ca. What would be the maximum uptake of Ca2+2+ by the resin expressed in moles per gram of by the resin expressed in moles per gram of
resin?resin?

 A. 0.00225  A. 0.00225 B. 0.0225 B. 0.0225 C. 0.225 C. 0.225 D. 2.25D. 2.25
74.74. The hemoglobin from the red corpuscles of most mammals contains approximately 0.33% of iron by weight. The physical measurementThe hemoglobin from the red corpuscles of most mammals contains approximately 0.33% of iron by weight. The physical measurement

indicates a molecular weight of hemoglobin 67200. The number of iron atoms in each molecule if hemoglobin isindicates a molecular weight of hemoglobin 67200. The number of iron atoms in each molecule if hemoglobin is
 A. 2  A. 2 B. 3 B. 3 C. 4 C. 4 D. 5D. 5

75.75. For the reaction 2NOFor the reaction 2NO22(g)(g)  NN22OO44(g). At a certain temperature one mole of NO(g). At a certain temperature one mole of NO22  is placed in a 10 liter container. After equilibrium is  is placed in a 10 liter container. After equilibrium is
established, there are 0.20 mole of Nestablished, there are 0.20 mole of N22OO44 present. Calculate the equilibrium constant at this temperature. present. Calculate the equilibrium constant at this temperature.

 A. 55.6 mol/L  A. 55.6 mol/L B. 5.56 mol/L B. 5.56 mol/L C. 5.56 L/mol C. 5.56 L/mol D. 55.6 L/molD. 55.6 L/mol
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76.76. For the reaction 2A(g) + B For the reaction 2A(g) + B (g) (g) ↔ ↔ 3C(g) + D(g). the concentration at equilibrium are 3C(g) + D(g). the concentration at equilibrium are 0.30 M of A, 0.60 M 0.30 M of A, 0.60 M of B, 0.20 M of C of B, 0.20 M of C aand ).50 M ofnd ).50 M of
D. Find the equilibrium constant.D. Find the equilibrium constant.

 A. 0.074  A. 0.074 B. 0.047 B. 0.047 C. 0.74 C. 0.74 D. 0.47D. 0.47
77.77. For the reaction: 2A + B ↔ 2C + D, the equilibrium concentrations of A, B, C, and D in mol/L are 2, 1.2, 3.0, and 0.6 respectFor the reaction: 2A + B ↔ 2C + D, the equilibrium concentrations of A, B, C, and D in mol/L are 2, 1.2, 3.0, and 0.6 respectively. What isively. What is

the numerical value of Kthe numerical value of Keqeq??
 A. 0.889  A. 0.889 B. 1.33 B. 1.33 C. 1.12 C. 1.12 D. 4.32D. 4.32

78.78. The heat evolved in the combustion of glucose is -680 kcal/mole. The weight of COThe heat evolved in the combustion of glucose is -680 kcal/mole. The weight of CO22(g) produced when 170 kcal of heat is evolved in the(g) produced when 170 kcal of heat is evolved in the
combustion of glucose iscombustion of glucose is

 A. 264 g  A. 264 g B. 66 g B. 66 g C. 11 g C. 11 g D. 44 gD. 44 g
79.79.  A c A compound ompound containing containing only only carbon, carbon, hydrogen hydrogen and oxand oxygen ygen was was analyzed analyzed and and found to found to contain contain 70.6%C, 70.6%C, 5.9%H 5.9%H and 2and 23.5%O 3.5%O by by mass.mass.

The molecular weight of the compound is 136 amu. What is the molecular formula?The molecular weight of the compound is 136 amu. What is the molecular formula?
 A. C A. C88HH88OO22 B. CB. C88HH44O O C. C. CC44HH44O O D. D. CC55HH66OO22

80.80. Calculate the solubility of Mg(OH)Calculate the solubility of Mg(OH)22 in grams per liter from the solubility product constant. K in grams per liter from the solubility product constant. Kspsp=8.9E-12.=8.9E-12.
 A. 0.0021 g/L  A. 0.0021 g/L B. 0.0076 g/L B. 0.0076 g/L C. 0.187 g/L C. 0.187 g/L D. 0.561 g/LD. 0.561 g/L

81.81. Which of the following has the highest energy (typical wavelength are given in parenthesis)?Which of the following has the highest energy (typical wavelength are given in parenthesis)?
 A. radio waves (20 m) A. radio waves (20 m)
B. red light (700 nm)B. red light (700 nm)

C. gamma rays ( 2E-12 m)C. gamma rays ( 2E-12 m)
D. ultraviolet light (300 nm)D. ultraviolet light (300 nm)

82.82. When platinum is heated in the chlorine gas the following reaction takes placeWhen platinum is heated in the chlorine gas the following reaction takes place
Pt(s) + ClPt(s) + Cl2(8)2(8) = PtCl = PtCl2(8)2(8)

 At 1000 K, ΔG At 1000 K, ΔGoo=14 kcal. If the pressure of Cl=14 kcal. If the pressure of Cl22 is 1 atm, what will be the partial pressure of PtClis 1 atm, what will be the partial pressure of PtCl22??
 A. 7.5 x10 A. 7.5 x10-4-4 atm atm B. B. 8.7 8.7 x x 1010-4-4 atm atm C. C. 9.2 9.2 x x 1010-4-4 atm atm D. D. 6.75 6.75 x x 1010-4-4 atm atm

83.83. Consider the following reaction at equilibrium: 3HConsider the following reaction at equilibrium: 3H22(g) + N(g) + N22(g)(g) 2NH 2NH33(g) +92 kJ. Which single change in conditions will cause a shift in(g) +92 kJ. Which single change in conditions will cause a shift in
equilibrium towards an increase in production of NHequilibrium towards an increase in production of NH33??

 A. addition of an inert gas A. addition of an inert gas
B. increase in temperatureB. increase in temperature

C. removal of hydrogenC. removal of hydrogen
D. increase of pressure on the systemD. increase of pressure on the system

84.84. The gas acetylene is produced by the reaction of calcium carbide with water producing acetylene and calcium hydroxide. Calculate theThe gas acetylene is produced by the reaction of calcium carbide with water producing acetylene and calcium hydroxide. Calculate the
number of hours of service that can be derived number of hours of service that can be derived from 1.5 lb of calcium carbide in an acetylene lamp burning 2 cubic foot gas per hour at afrom 1.5 lb of calcium carbide in an acetylene lamp burning 2 cubic foot gas per hour at a
temperature of 75temperature of 75ooF and a pressure of 743 mmHg.F and a pressure of 743 mmHg.

 A. 3.11 hrs  A. 3.11 hrs B. 3.45 hrs B. 3.45 hrs C. 4.20 hrs C. 4.20 hrs D. 4.67 hrsD. 4.67 hrs
85.85. Freezing point of heavy hydrogen isFreezing point of heavy hydrogen is

 A. 10 A. 10ooC C B. B. -3.8-3.8ooC C C. C. 3.83.8ooC C D. D. 2.62.6ooCC
86.86. Suppose you are given a gaseous compound for which the formula is CSuppose you are given a gaseous compound for which the formula is CxxHH2x-22x-2 at the same temperature and pressure at which oxygen at the same temperature and pressure at which oxygen

weighs 4.8 grams per liter, the unknown gas weighs 8.10 g/L. What is the formula of the compound?weighs 4.8 grams per liter, the unknown gas weighs 8.10 g/L. What is the formula of the compound?
 A. C A. C22HH22 B. CB. C33HH88 C. CC. C44HH66 D. CD. C44HH1010

87.87. The formula of blue vitriol is CuSOThe formula of blue vitriol is CuSO44•5H•5H22O. Calculate the percentage of CuSOO. Calculate the percentage of CuSO44 in this compound. in this compound.
 A. 63.9%  A. 63.9% B. 36.1% B. 36.1% C. 48.2% C. 48.2% D. 51.8%D. 51.8%

88.88.  A quantity  A quantity of gas containof gas contained in a ed in a receiver and receiver and collected over collected over water measured water measured 130 ml 130 ml at a teat a temperature of 2mperature of 222ooC and a barometric pressureC and a barometric pressure
of 235 mmHg. The vapor pressure of water at 22of 235 mmHg. The vapor pressure of water at 22ooC is 19.66 mmHg. What volume will the gas occupy at standard conditions?C is 19.66 mmHg. What volume will the gas occupy at standard conditions?

 A. 116 ml  A. 116 ml B. 120 ml B. 120 ml C. 122 ml C. 122 ml D. 110 mlD. 110 ml
89.89. When 1.53 g of glycerin is added to 500 mg of water the freezing point of the solution is -0.62When 1.53 g of glycerin is added to 500 mg of water the freezing point of the solution is -0.62ooC. What is the approximate molecularC. What is the approximate molecular

weight of glycerin?weight of glycerin?
 A. 92  A. 92 B. 96 B. 96 C. 102 C. 102 D. 85D. 85

90.90. It was determined that 1.52 g of metal displaced 1.4L at STP of hydrogen from an acid. What is the grams-equivalent weight of the metal?It was determined that 1.52 g of metal displaced 1.4L at STP of hydrogen from an acid. What is the grams-equivalent weight of the metal?
 A. 8.4  A. 8.4 B. 9.7 B. 9.7 C. 10.8 C. 10.8 D. 12.2D. 12.2

-------------------------------------------------------------------------------------NOTHING FOLLOWS----------------------------------------------------------------------------------------------------------------------------------------------------------------NOTHING FOLLOWS---------------------------------------------------------------------------
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1.1.  A gas turbine cycle consistin A gas turbine cycle consisting of two adiabatic steps and two isobag of two adiabatic steps and two isoba ric steps.ric steps.
 A. Brayton cycle  A. Brayton cycle B. Sterling cycle B. Sterling cycle C. Rankine cycle C. Rankine cycle D. Otto cycleD. Otto cycle

2.2. For any closed system formed initially from given masses of prescribed chemical species, the equilibrium state is completely determinedFor any closed system formed initially from given masses of prescribed chemical species, the equilibrium state is completely determined
by any two properties of the system, provided only that these two properties are independently variable at the equilibrium state.by any two properties of the system, provided only that these two properties are independently variable at the equilibrium state.

 A. Phase rule  A. Phase rule B. Lewis-Randall rule B. Lewis-Randall rule C.C.Duhem’s TheoremDuhem’s Theorem D. Henry’s LawD. Henry’s Law
3.3.  A device substantial A device substantial ly without moving ly without moving parts, in which parts, in which a fuel, such aa fuel, such as hydrogen, natus hydrogen, natu ral gas, methanol, ral gas, methanol, propane, propane, can be convertecan be converted directlyd directly

into twice the quantity of electrical energy that would result from the usual boiler-turbine-generator combination.into twice the quantity of electrical energy that would result from the usual boiler-turbine-generator combination.
 A. fuel cell  A. fuel cell B. steam power plant B. steam power plant C. geothermal plant C. geothermal plant D. heat engineD. heat engine

4.4. The dew point of air indicatesThe dew point of air indicates
 A. the actual temperature of air A. the actual temperature of air
B. the temperature at which its volume per unit weight of dry air is calculateB. the temperature at which its volume per unit weight of dry air is calculate
C. the temperature at which its enthalpy is calculatedC. the temperature at which its enthalpy is calculated
D. the temperature at which its water content will start to condenseD. the temperature at which its water content will start to condense

5.5. One ton of refrigeration capacity is equivalent toOne ton of refrigeration capacity is equivalent to
 A. 50 k cal/hr  A. 50 k cal/hr B. 200 BTU/hr B. 200 BTU/hr C. 200 BTU/minute C. 200 BTU/minute D. 200 BTU/dayD. 200 BTU/day

6.6.  At the exit of a nozzle: At the exit of a nozzle:
 A. pressure is high and velocity is l A. pressure is high and velocity is l owow
B. both pressure and velocity are highB. both pressure and velocity are high

C. pressure is low and velocity is highC. pressure is low and velocity is high
D. both pressure and velocity are lowD. both pressure and velocity are low

7.7. The entropy change of any system and its surroundings, considered together, resulting from any real process is positive and approachesThe entropy change of any system and its surroundings, considered together, resulting from any real process is positive and approaches
a limiting value ___ for any process that approaches reversibility.a limiting value ___ for any process that approaches reversibility.

 A. unity  A. unity B. zero B. zero C. infinity C. infinity D. less than 1D. less than 1
8.8. The Buckingham Pi-theorem is applied toThe Buckingham Pi-theorem is applied to

 A. pressure-velocity relationship in co A. pressure-velocity relationship in co mpressible fluid flowmpressible fluid flow
B. heat transfer by natural convectionB. heat transfer by natural convection
C. dimensional analysis of a physical systemC. dimensional analysis of a physical system
D. the stability of a control systemD. the stability of a control system

9.9. The temperature at which the moisture in humid air exerts a partial pressure equal to its vapor pressure is theThe temperature at which the moisture in humid air exerts a partial pressure equal to its vapor pressure is the
 A. dry bulb temperature  A. dry bulb temperature B. ambient temperature B. ambient temperature C. critical temperature C. critical temperature D. dew pointD. dew point

10.10. For a monoatomic ideal gas, calculate the difference in entropy change at constant pressure and constant volume suffered by 3 moles ofFor a monoatomic ideal gas, calculate the difference in entropy change at constant pressure and constant volume suffered by 3 moles of
the gas on being heated from 300 K to 600 K.the gas on being heated from 300 K to 600 K.

 A. 4.13 eu  A. 4.13 eu B. 6.20 eu B. 6.20 eu C. 10.33 eu C. 10.33 eu D. 12.02 euD. 12.02 eu
11.11.  Assuming CO Assuming CO22 to be an ideal gas, calculate the work done by 10 grams of the gas in expanding isothermally and reversibly from a volume to be an ideal gas, calculate the work done by 10 grams of the gas in expanding isothermally and reversibly from a volume

of 5 L to 10 L at 27of 5 L to 10 L at 27ooC.C.
 A. 26.4 cal  A. 26.4 cal B. 38.1 cal B. 38.1 cal C. 49.7 cal C. 49.7 cal D. 93.9 calD. 93.9 cal

12.12. Ten lb. of water at 14.7 psia is heated at constant pressure from 40Ten lb. of water at 14.7 psia is heated at constant pressure from 40ooF to saturated vapor. Compute the entropy change.F to saturated vapor. Compute the entropy change.
 A. 16.4 Btu/R  A. 16.4 Btu/R B. 17.4 Btu/R B. 17.4 Btu/R C. 18.0 Btu/R C. 18.0 Btu/R D. 18.4 Btu/RD. 18.4 Btu/R

13.13. The temperature of a liquid-vapor system in equilibrium if the vapor phase contains 47% benzene, 7.5% aniline and 45.5% toluene exertsThe temperature of a liquid-vapor system in equilibrium if the vapor phase contains 47% benzene, 7.5% aniline and 45.5% toluene exerts
a total pressure of 200 mmHg isa total pressure of 200 mmHg is

 A. 32.25 A. 32.25ooC C B. B. 38.2838.28ooC C C. C. 40.4340.43ooC C D. D. 21.3221.32ooCC
14.14.  A turbine  A turbine uses uses 100,000 l100,000 lbm/hr of bm/hr of steam thasteam tha t enters t enters with an with an enthalpy enthalpy of 1400 of 1400 BTU/lbm BTU/lbm and essentiand essentially zeally zero entrance ro entrance velocity velocity 10,000 10,000 hphp

developed. The exit velocity of the steam is 500 ft/sec. expansion is adiabatic. What is the exit enthalpy?developed. The exit velocity of the steam is 500 ft/sec. expansion is adiabatic. What is the exit enthalpy?
 A. 1100.2 BTU/lb  A. 1100.2 BTU/lb B. 1110.0 BTU/lb B. 1110.0 BTU/lb C. 1140.5 BTU/lb C. 1140.5 BTU/lb D. 1160.4 BTU/lbD. 1160.4 BTU/lb

15.15.  A 10% NaO A 10% NaO H solution H solution at 70at 70ooF is mixed with a 70 NaOH solution at 200F is mixed with a 70 NaOH solution at 200ooF to form a solution containing 40% NaOH. If the mixing is doneF to form a solution containing 40% NaOH. If the mixing is done
adiabatically, what will be the final temperature of the solution?adiabatically, what will be the final temperature of the solution?

 A. 180 A. 180ooF F B. B. 200200ooF F C. C. 220220ooF F D. D. 240240ooFF
16.16.  A refrigerator  A refrigerator is rated is rated at COP at COP of 4. of 4. The reThe re frigerated spfrigerated space that ace that it it cools recools requires a quires a peak cooling peak cooling rate of rate of 30,000 30,000 kJ/hr. what kJ/hr. what size elecsize elec tricaltrical

motor (rated in horsepower) is required for the refrigerator.motor (rated in horsepower) is required for the refrigerator.
 A. 3.45 Hp  A. 3.45 Hp B. 1.67 Hp B. 1.67 Hp C. 2.79 Hp C. 2.79 Hp D. 3.90 HpD. 3.90 Hp

17.17.  A Carnot  A Carnot engine engine operates operates between between two temtwo temperature perature reservoirs reservoirs maintained maintained at 20at 2000ooC and 20C and 20ooC, respectively. If the desired output of theC, respectively. If the desired output of the
engine is 15 Kw, determine the heat transfer from the highengine is 15 Kw, determine the heat transfer from the high

 A. 39.42 kW  A. 39.42 kW B. 24.42 kW B. 24.42 kW C. 29.21 kW C. 29.21 kW D. 33.50 kWD. 33.50 kW
18.18. What is the efficiency of an Otto cycle with a compression ratio 6:1. The gas used is air.What is the efficiency of an Otto cycle with a compression ratio 6:1. The gas used is air.

 A. 0.167  A. 0.167 B. 0.191 B. 0.191 C. 0.488 C. 0.488 D. 0.512D. 0.512
19.19. Superheated steam at 200 psia and 50Superheated steam at 200 psia and 50ooF superheat expands adiabatically and reversibly to 14.7 psia. Calculate the final enthalpy.F superheat expands adiabatically and reversibly to 14.7 psia. Calculate the final enthalpy.

 A. 1032 Btu/lb  A. 1032 Btu/lb B. 1120 Btu/lb B. 1120 Btu/lb C. 1250 Btu/lb C. 1250 Btu/lb D. 1305 Btu/lbD. 1305 Btu/lb
{20-23} A three-stage compressor is required to compress air from 140 kPa and 283 K to 4000 kPa. It may be assumed that the compression is{20-23} A three-stage compressor is required to compress air from 140 kPa and 283 K to 4000 kPa. It may be assumed that the compression is
adiabatic and interstage cooling is provided to cool the air to the initial temperature.adiabatic and interstage cooling is provided to cool the air to the initial temperature.
20.20. Calculate the ideal intermediate pressure in kPa.Calculate the ideal intermediate pressure in kPa.

 A. 428 & 1308  A. 428 & 1308 B. 450 & 2400 B. 450 & 2400 C. 520 & 3100 C. 520 & 3100 D. 544 & 3485D. 544 & 3485
21.21. Calculate the minimum work of compression in J/kgCalculate the minimum work of compression in J/kg

 A. 211800  A. 211800 B. 319170 B. 319170 C. 434988 C. 434988 D. 521449D. 521449
22.22. Calculate the isothernal work of compression in J/kg.Calculate the isothernal work of compression in J/kg.

 A. 271740  A. 271740 B. 322800 B. 322800 C. 388742 C. 388742 D. 422890D. 422890
23.23. Calculate the isothermal efficiency of the process.Calculate the isothermal efficiency of the process.

 A. 45%  A. 45% B. 62% B. 62% C. 72% C. 72% D. 85%D. 85%
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BRINGHOME EXAMBRINGHOME EXAM
“I do not think is any other quality so essential to success of any kind as the quality of“I do not think is any other quality so essential to success of any kind as the quality of

 persevera perseverance. It overconce. It overcomes almost evemes almost everything, everything, even nature.” n nature.” 
John D. Rockefeller John D. Rockefeller -1839-193-1839-1937. American 7. American Industrialist, Philanthropist, Founder ExxonIndustrialist, Philanthropist, Founder Exxon

{1-4} Methane is to be compressed from atmospheric pressure to 30 MPa in four stages. Assume compression to be isentropic and the gas{1-4} Methane is to be compressed from atmospheric pressure to 30 MPa in four stages. Assume compression to be isentropic and the gas
behave as an ideal gas.behave as an ideal gas.
1.1. Calculate the pressure leaving the first stage in kPaCalculate the pressure leaving the first stage in kPa

 A. 240  A. 240 B. 330 B. 330 C. 420 C. 420 D. 515D. 515
2.2. Calculate the pressure leaving the second stage MPa.Calculate the pressure leaving the second stage MPa.

 A. 1.74  A. 1.74 B. 4.22 B. 4.22 C. 7.88 C. 7.88 D. 14.22D. 14.22
3.3. Calculate the pressure leaving the third stage in MPaCalculate the pressure leaving the third stage in MPa

 A. 7.23  A. 7.23 B. 15.67 B. 15.67 C. 25.87 C. 25.87 D. 35.44D. 35.44
4.4. Calculate the work required per kilogram of gas in kJ per kgCalculate the work required per kilogram of gas in kJ per kg

 A. 455  A. 455 B. 571 B. 571 C. 622 C. 622 D. 711D. 711
5.5.  An air-lift pump i An air-lift pump i s used for rais used for rai sing 0.8 L/s of sing 0.8 L/s of a liquid of a liquid of density 1200 kg/mdensity 1200 kg/m33 to a height of 20 m. air is available at 450 kPa. If the efficiency to a height of 20 m. air is available at 450 kPa. If the efficiency

of the pump is 30%, calculate the power requirement, assuming isentropic compression of the air.of the pump is 30%, calculate the power requirement, assuming isentropic compression of the air.
 A. 792 W  A. 792 W B. 1400 W B. 1400 W C. 2345 W C. 2345 W D. 3210 WD. 3210 W

6.6. Calculate the ideal available energy produced by the discharge to atmosphere through a nozzle of air stored in a cylinder of capacity 0.1Calculate the ideal available energy produced by the discharge to atmosphere through a nozzle of air stored in a cylinder of capacity 0.1
mm33 at a pressure of 5 MN/m at a pressure of 5 MN/m22. The initial temperature of the air is 290K and the ratio of the specific heats is 1:4.. The initial temperature of the air is 290K and the ratio of the specific heats is 1:4.

 A. 840 kJ  A. 840 kJ B. 1050 kJ B. 1050 kJ C. 1200 kJ C. 1200 kJ D. 740 kJD. 740 kJ
7.7. How many degree Celsius change will be a 500-watt electric heater raise the temperature of 10 liters of water in 1 hour if no heat is lost?How many degree Celsius change will be a 500-watt electric heater raise the temperature of 10 liters of water in 1 hour if no heat is lost?

 A. 41.0  A. 41.0 B. 43.1 B. 43.1 C. 44.6 C. 44.6 D. 45.2D. 45.2
8.8. The compression ratio of an ideal air Otto cycle is 6:1. Inlet pressure is 14.7 psia and temperature of 68The compression ratio of an ideal air Otto cycle is 6:1. Inlet pressure is 14.7 psia and temperature of 68ooF. find the pressure andF. find the pressure and

temperature at exit conditions.temperature at exit conditions.
 A. 180.6 psig, 139 A. 180.6 psig, 139ooF F B. B. 180.6 180.6 psia, psia, 10811081ooR R C. C. 180.6 180.6 psia, psia, 139139ooF F D. D. 180.6 180.6 psig1081psig1081ooFF

9.9. Steam enters an adiabatic turbine at 10 Mpa and 500 deg Celsius at a rate of 3 kg/s and leaves at 0.1 Mpa. If the power output of theSteam enters an adiabatic turbine at 10 Mpa and 500 deg Celsius at a rate of 3 kg/s and leaves at 0.1 Mpa. If the power output of the
turbine is 2 MW, determine the turbine efficiency.turbine is 2 MW, determine the turbine efficiency.

 A. 0.2348  A. 0.2348 B. 0.3216 B. 0.3216 C. 0.6784 C. 0.6784 D. 0.0765D. 0.0765
10.10.  Air at 1 bar and 25 Air at 1 bar and 25ooC enters a compressor at low velocity discharges at 3 bar, and enters a nozzle in which it expands to a final velocity ofC enters a compressor at low velocity discharges at 3 bar, and enters a nozzle in which it expands to a final velocity of

600 m/s at the initial conditions of pressure and temperature. if the work of compression is 240 kJ per kilogram of air, how much heat600 m/s at the initial conditions of pressure and temperature. if the work of compression is 240 kJ per kilogram of air, how much heat
must be removed during compression?must be removed during compression?

 A. -60 kJ/kg  A. -60 kJ/kg B. -30 kJ/kg B. -30 kJ/kg C. -45 kJ/kg C. -45 kJ/kg D. -75 kJ/kgD. -75 kJ/kg
11.11.  A s A s tream of tream of ethylene ethylene gas agas a t 300t 300ooC and 45 bar is expanded adiabatically in a turbine to 2 bar. Calculate the isentropic expansion workC and 45 bar is expanded adiabatically in a turbine to 2 bar. Calculate the isentropic expansion work

produced. Assume ideal gas condition.produced. Assume ideal gas condition.
 A. -12.15 kJ/mol  A. -12.15 kJ/mol B. -14.2 kJ/mol B. -14.2 kJ/mol C. -16.4 kJ/mol C. -16.4 kJ/mol D. -17.5 kJ/molD. -17.5 kJ/mol

12.12. Water flows from a tap at a pressure of 250 kPa above atmospheric pressure. What is the velocity of the jet if frictional effects areWater flows from a tap at a pressure of 250 kPa above atmospheric pressure. What is the velocity of the jet if frictional effects are
neglected?neglected?

 A. 12.2 m/s  A. 12.2 m/s B. 16.5 m/s B. 16.5 m/s C. 22.4 m/s C. 22.4 m/s D. 27.4 m/sD. 27.4 m/s
13.13.  A Carnot engine that absorbs heat  A Carnot engine that absorbs heat at 300at 300ooC and exhaust heat at 100C and exhaust heat at 100ooC has an efficiency ofC has an efficiency of

 A. 33%  A. 33% B. 65% B. 65% C. 35% C. 35% D. 67%D. 67%
14.14.  A heat engine i A heat engine i s operated between s operated between temperature limits temperature limits of 1370 C aof 1370 C and 260 C. enginnd 260 C. engin e is supplied wite is supplied wit h 14,142 kJ/kwh. Fh 14,142 kJ/kwh. F ind the Carind the Car not cyclenot cycle

efficiency in percent.efficiency in percent.
 A. 70.10  A. 70.10 B. 67.56 B. 67.56 C. 65.05 C. 65.05 D. 69.32D. 69.32

15.15. In an experiment to determine the specific heat of cooper, a piece of copper weighing 50 g is first heated to 100In an experiment to determine the specific heat of cooper, a piece of copper weighing 50 g is first heated to 100ooC in steam. It is thenC in steam. It is then
immersed into water at 27immersed into water at 27ooC. the water in the calorimeter weights 100 g and the inner aluminum cap weighs 50 g. if the final temperatureC. the water in the calorimeter weights 100 g and the inner aluminum cap weighs 50 g. if the final temperature
is 30is 30ooC, what is the specific heat of copper, specific heat of aluminum is 0.22 cal/g-C, what is the specific heat of copper, specific heat of aluminum is 0.22 cal/g-ooC?C?

 A. 0.88 calg- A. 0.88 calg-ooC C B. B. 0.66 0.66 cal/g-cal/g-ooC C C. C. 0.077 0.077 cal/g-cal/g-ooC C D. D. 0.095 0.095 cal/g-cal/g-ooCC
16.16. Thirty pounds of ice at 32Thirty pounds of ice at 32ooF is placed in 100 lb of water at 100F is placed in 100 lb of water at 100ooF. (The latent heat of ice may be taken as 144 BTU/lb). if np heat lost orF. (The latent heat of ice may be taken as 144 BTU/lb). if np heat lost or

added to the mixture, the temperature when equilibrium is reached isadded to the mixture, the temperature when equilibrium is reached is
 A. 48 A. 48ooF F B. B. 4949ooF F C. C. 5050ooF F D. D. 5151ooFF

17.17. How much heat is required to raise the temperature to raise the temperature of 4000 g of methanol from 2 to 22How much heat is required to raise the temperature to raise the temperature of 4000 g of methanol from 2 to 22ooC (Cp of methanol is 0.6C (Cp of methanol is 0.6
cal/g-cal/g-ooC)C)

 A. 48 kcal  A. 48 kcal B. 46 kcal B. 46 kcal C. 44 kcal C. 44 kcal D. none of theseD. none of these
18.18. The specific heat of iron is 0.12 cal/g-The specific heat of iron is 0.12 cal/g-ooC. How much heat is needed to heat one pound (454 grams) of iron from 20C. How much heat is needed to heat one pound (454 grams) of iron from 20ooC to 60C to 60ooC?C?

 A. 3.27 kcal  A. 3.27 kcal B. 1.36 kcal B. 1.36 kcal C. 2.18 kcal C. 2.18 kcal D. 0.011 calD. 0.011 cal
19.19.  Air has a specific heat of 1kJ/kg Air has a specific heat of 1kJ/kg -K. if 2 BTU of energy is added t-K. if 2 BTU of energy is added t o 100 g of air, what is the chango 100 g of air, what is the chang e in air temperature?e in air temperature?

 A. 10 C  A. 10 C B. 21.1 C B. 21.1 C C. 44.5 C C. 44.5 C D. 88.5 CD. 88.5 C
20.20. What horsepower is required to isothermally compress 800 cubic feet of air per minute from 14.7 psia to 120 psia?What horsepower is required to isothermally compress 800 cubic feet of air per minute from 14.7 psia to 120 psia?

 A. 13400 hp  A. 13400 hp B. 28 hp B. 28 hp C. 256 hp C. 256 hp D. 108 hpD. 108 hp
21.21. Ninety kilograms of ice at 0 C are completely melted. Find the entropy change, in kJ/K, if TNinety kilograms of ice at 0 C are completely melted. Find the entropy change, in kJ/K, if T22= 0 C.= 0 C.

 A. 0  A. 0 B. 45 B. 45 C. 85 C. 85 D. 105D. 105
-------------------------------------------------------------------------------------NOTHING FOLLOWS----------------------------------------------------------------------------------------------------------------------------------------------------------------NOTHING FOLLOWS---------------------------------------------------------------------------
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Heat Transfer & EvaporationHeat Transfer & Evaporation
 ________________________________________________ ____________________________________________________________________________________________________________________________________________________________________________________________________________

1.1. Which among the following has the best insulating property?Which among the following has the best insulating property?
 A. window glass  A. window glass B. wood B. wood C. air C. air D. concreteD. concrete

2.2.  A theoretical  A theoretical body where body where the absorptithe absorpti vity and vity and emissivity emissivity are independent are independent of the of the wavelength ovewavelength ove r the r the special region special region of the of the irradiation irradiation andand
the surface emission is calledthe surface emission is called

 A. black body  A. black body B. gray body B. gray body C. opaque body C. opaque body D. transparent bodyD. transparent body
3.3. The thermocouple is based on the Seeback effect which states that a/an ______ is generated when opposite junction of certain dissimilarThe thermocouple is based on the Seeback effect which states that a/an ______ is generated when opposite junction of certain dissimilar

pairs of wires are exposed to different temperatures.pairs of wires are exposed to different temperatures.
 A. current  A. current B. temperature B. temperature C. Emf C. Emf D. resistanceD. resistance

4.4. Dietus-Boelter equation for determination of heat transfer co-efficient is validDietus-Boelter equation for determination of heat transfer co-efficient is valid
 A. for liquid metals A. for liquid metals
B. for fluids in laminar flowB. for fluids in laminar flow

C. for fluids in turbulent flowC. for fluids in turbulent flow
D. polished surfacesD. polished surfaces

5.5. Dropwise condensation occurs onDropwise condensation occurs on
 A. clean and dirt free surfaces A. clean and dirt free surfaces
B. smooth clean surfacesB. smooth clean surfaces

C. contaminated cooling surfacesC. contaminated cooling surfaces
D. polished surfacesD. polished surfaces

6.6. Fouling factorFouling factor
 A. is a dimensionless quantity A. is a dimensionless quantity
B. accounts for additional resistance to heat flowB. accounts for additional resistance to heat flow

C. does not provide a safety factor for designC. does not provide a safety factor for design
D. none of theseD. none of these

7.7.  An insulator should have An insulator should have
 A. low thermal conductivity A. low thermal conductivity
B. high thermal conductivityB. high thermal conductivity

C. less resistance to heat flowC. less resistance to heat flow
D. a porous structureD. a porous structure

8.8.  A popular type of heat exchanger f A popular type of heat exchanger f or cooling large quantities of fluid or cooling large quantities of fluid is theis the
 A. double-pipe  A. double-pipe B. shell and tube B. shell and tube C. extended surfaces C. extended surfaces D. plateD. plate

9.9. The rate of evaporation at a given operating temperature in an evaporator is more whenThe rate of evaporation at a given operating temperature in an evaporator is more when
 A. when operating pressure is high A. when operating pressure is high
B. the operating pressure is lowB. the operating pressure is low

C. there is vacuumC. there is vacuum
D. when the liquid level is highD. when the liquid level is high

10.10. Film and drop are terms associated withFilm and drop are terms associated with
 A. boiling  A. boiling B. condensation B. condensation C. evaporation C. evaporation D. all of theseD. all of these

11.11. The overall conductance for a composite material in series is equal to theThe overall conductance for a composite material in series is equal to the
 A. sum of the individual conductance A. sum of the individual conductance
B. inverse of the total resistanceB. inverse of the total resistance

C. sum of the individual conductivitiesC. sum of the individual conductivities
D. sum of the individual resistanceD. sum of the individual resistance

12.12. The mode of heat transfer that can take place in a vacuum is known asThe mode of heat transfer that can take place in a vacuum is known as
 A. convection  A. convection B. conduction B. conduction C. radiation C. radiation D. all of theseD. all of these

13.13. Given strength of pipe is 10000 psi and working pressure of 400 psi, find the schedule number.Given strength of pipe is 10000 psi and working pressure of 400 psi, find the schedule number.
 A. schedule 40  A. schedule 40 B. schedule 80 B. schedule 80 C. schedule 10 C. schedule 10 D. schedule 5D. schedule 5

14.14. The heat loss per hour through 1 ftThe heat loss per hour through 1 ft22 furnace wall and 18 inches thick is 520 BTU/lhr. Inside temperature is 1900 furnace wall and 18 inches thick is 520 BTU/lhr. Inside temperature is 1900ooF and the average k =F and the average k =
0.61 BTU/hr-ft-0.61 BTU/hr-ft-ooF. What is the outside temperature?F. What is the outside temperature?

 A. 810 A. 810 ooF F B. B. 520520 ooF F C. C. 720720 ooF F D. D. 620620 ooFF
15.15. The inside and outside surface of a window glass are 20The inside and outside surface of a window glass are 20ooC and -5C and -5ooC, respectively. If the glass is 100 cm by 50 cm in size and 1.5 cmC, respectively. If the glass is 100 cm by 50 cm in size and 1.5 cm

thick, with thermal conductivity of 0.78 W/m-K, determine the heat loss through the glass over a period of 2 hours in units of kWH.thick, with thermal conductivity of 0.78 W/m-K, determine the heat loss through the glass over a period of 2 hours in units of kWH.
 A. 1.10  A. 1.10 B. 1.30 B. 1.30 C. 1.50 C. 1.50 D. 1.70D. 1.70

16.16.  A brick wall  A brick wall of thickness 25 of thickness 25 cm and thermal cm and thermal conductivity 0.6conductivity 0.69 W/m-K i9 W/m-K i s maintained s maintained at 20at 20ooC at one surface and 10C at one surface and 10ooC at the other surface.C at the other surface.
Determine the heat flow rate across a 5-mDetermine the heat flow rate across a 5-m22 surface area of the wall. surface area of the wall.

 A. 138 W  A. 138 W B. 142 W B. 142 W C. 146 W C. 146 W D. 150 WD. 150 W
17.17. The walls of a brick-lined house consist of the following layers of materials; Brick layer 0.1 m thick, k=0.8 W/m-K; Rock-wool insulation,The walls of a brick-lined house consist of the following layers of materials; Brick layer 0.1 m thick, k=0.8 W/m-K; Rock-wool insulation,

0.0762 m thick, k=0.065 W/m-K, Gypsum plaster board, 0.0375 m thick, k=0.5 W/m-K. If the inside of the house is maintained at 295 K,0.0762 m thick, k=0.065 W/m-K, Gypsum plaster board, 0.0375 m thick, k=0.5 W/m-K. If the inside of the house is maintained at 295 K,
estimate the heat loss by conduction through the walls of area 200 mestimate the heat loss by conduction through the walls of area 200 m22 when the outside temperature is 265 K. when the outside temperature is 265 K.

 A. insufficient information  A. insufficient information B. 4400 W B. 4400 W C. 2200 W C. 2200 W D. 8400 J/sD. 8400 J/s
18.18.  A steam pipe 2-in  A steam pipe 2-in outside diameter has outside diameter has an inside surface teman inside surface tem perature of 350perature of 350ooF. the pipe is covered with a coating material 2-in thick. TheF. the pipe is covered with a coating material 2-in thick. The

thermal conductivity of the coating varies with temperature such that k = 0.5 + 5E-4T where T is in degrees Fahrenheit and k in Btu/hr-ft-thermal conductivity of the coating varies with temperature such that k = 0.5 + 5E-4T where T is in degrees Fahrenheit and k in Btu/hr-ft-
ooF. the outside surface of the coating is 100F. the outside surface of the coating is 100ooF. Calculate the heat loss per foot of pipe length.F. Calculate the heat loss per foot of pipe length.

 A. 200 Btu/hr  A. 200 Btu/hr B. 524 Btu/hr B. 524 Btu/hr C. 877 Btu/hr C. 877 Btu/hr D. 1410 Btu/hrD. 1410 Btu/hr
19.19.  A 50 mm diameter pipe  A 50 mm diameter pipe of circular cross-secof circular cross-sec tion and with walls 3 tion and with walls 3 mm thick is covered with mm thick is covered with two concentric layers otwo concentric layers o f lagging, the inner layef lagging, the inner laye rr

having a thickness of 25 mm and a thermal conductivity of 0.08 W/m-K, and the outer layer a thickness of 40 mm and a thermalhaving a thickness of 25 mm and a thermal conductivity of 0.08 W/m-K, and the outer layer a thickness of 40 mm and a thermal
conductivity of 0.04 W/m-K. What is the rate of heat loss per meter length of pipe if the temperature inside the pipe is 550 K and theconductivity of 0.04 W/m-K. What is the rate of heat loss per meter length of pipe if the temperature inside the pipe is 550 K and the
outside surface temperature is 330 K?outside surface temperature is 330 K?

 A. 62.7 W/m  A. 62.7 W/m B. 74.7 W/m B. 74.7 W/m C. 82.5 W/m C. 82.5 W/m D. 98.3 W/mD. 98.3 W/m
20.20.  A liquid to  A liquid to liquid counterflow liquid counterflow heat exchanger heat exchanger is used to is used to heat a cold heat a cold fluid from fluid from 120120ooF to 310F to 310ooF. Assuming that the hot fluid enters at 500F. Assuming that the hot fluid enters at 500ooFF

and leaves at 400and leaves at 400ooF, calculate the log mean temperature difference for the heat exchanger.F, calculate the log mean temperature difference for the heat exchanger.
 A. 132 A. 132 ooF F B. B. 332332 ooF F C. C. 232232 ooF F D. D. 432432 ooFF

21.21. In an oil cooler, 216 kg/h of hot oil enters a thin metal pipe of diameter 25 mm. An equal mass of cooling water flows through the anniularIn an oil cooler, 216 kg/h of hot oil enters a thin metal pipe of diameter 25 mm. An equal mass of cooling water flows through the anniular
space between the pipe and the larger concentric pipe; the oil and water moving in opposite directions. The oil enters at 420 K and is tospace between the pipe and the larger concentric pipe; the oil and water moving in opposite directions. The oil enters at 420 K and is to
be cooled 320 K. if the water enters at 290 K, what length of pipe will be required? Take coefficient of 1.6 kW/mbe cooled 320 K. if the water enters at 290 K, what length of pipe will be required? Take coefficient of 1.6 kW/m22-K on the oil side and 3.6-K on the oil side and 3.6
kW/mkW/m22-K on the water side and 2.0 kJ/kg-K for the specific heat of the oil.-K on the water side and 2.0 kJ/kg-K for the specific heat of the oil.

 A. 1.45 m  A. 1.45 m B. 8.75 m B. 8.75 m C. 2.67 m C. 2.67 m D. 7.42 mD. 7.42 m
22.22. In an oil cooler, water flows at the rate of 360 kg/h per tube through metal tubes of outer diameter 19 mm and thickness 1.3 mm, alongIn an oil cooler, water flows at the rate of 360 kg/h per tube through metal tubes of outer diameter 19 mm and thickness 1.3 mm, along

the outside of which oil flows in the opposite direction at the rate of 6.675 kg/s per tube. If the tubes are 2 m long and the inletthe outside of which oil flows in the opposite direction at the rate of 6.675 kg/s per tube. If the tubes are 2 m long and the inlet
temperatures of the oil and water are 370 K and 280 K respectively, what will be the outlet oil temperature? the coefficient of heat transfertemperatures of the oil and water are 370 K and 280 K respectively, what will be the outlet oil temperature? the coefficient of heat transfer
on the oil side is 1.7 kW/mon the oil side is 1.7 kW/m22-K and on the water side 2.5 kW/m-K and on the water side 2.5 kW/m22-K and the specific heat of oil is 1.9 kJ/kg-K.-K and the specific heat of oil is 1.9 kJ/kg-K.
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 A. 240 K  A. 240 K B. 155 K B. 155 K C. 188 K C. 188 K D. 324 KD. 324 K
23.23. Calculate the total heat loss by radiation and convection from an unlagged horizontal steam pipe of 50 mm outside diameter at 415 K toCalculate the total heat loss by radiation and convection from an unlagged horizontal steam pipe of 50 mm outside diameter at 415 K to

air at 290 K.air at 290 K.
 A. 110 W/m  A. 110 W/m B. 345 W/m B. 345 W/m C. 175 W/m C. 175 W/m D. 210 W/mD. 210 W/m

24.24.  A single-effect  A single-effect evaporator is evaporator is used to used to concentrate concentrate 7 kg/s 7 kg/s of a of a solution solution from 10 from 10 to 50 to 50 per cent per cent of solids, of solids, sgteam isgteam is available s available at 250 at 250 kN/mkN/m22

and evaporating takes place at 13.5 kN/mand evaporating takes place at 13.5 kN/m22. If the overall heat transfer coefficient is 3 kW/m. If the overall heat transfer coefficient is 3 kW/m22-K, calculate the heating surface required and-K, calculate the heating surface required and
the amount of steam used if the feed to the evaporator is at 294 K and condensate leaves the heating space at 352.7 K. The specific heatthe amount of steam used if the feed to the evaporator is at 294 K and condensate leaves the heating space at 352.7 K. The specific heat
capacity of a 10 per cent solution is 3.76 kJ/kg-K, the specific heat capacity of a 50 per cent solution is 3.14 kJ/kg-K.capacity of a 10 per cent solution is 3.76 kJ/kg-K, the specific heat capacity of a 50 per cent solution is 3.14 kJ/kg-K.

 A. 6.5 kg/s, 69 m A. 6.5 kg/s, 69 m22 B. B. 6.5 6.5 kg/s, kg/s, 45 45 mm22 C. C. 3.2 3.2 kg/s, kg/s, 69 69 mm22 D. D. 4.1 4.1 kg/s, kg/s, 45 45 mm22

{25-27} A single-effet evaporator with heating surface area 10 m{25-27} A single-effet evaporator with heating surface area 10 m22 is used to concentrate NaOH solution flowing at 0.38 kg/s from 10 per cent is used to concentrate NaOH solution flowing at 0.38 kg/s from 10 per cent
to 33.3 per cent. The feed enters at 338 K and its specific heat capacity is 3.2 kJ/kg-K. The pressure in the vapor space is 13.5 kN/mto 33.3 per cent. The feed enters at 338 K and its specific heat capacity is 3.2 kJ/kg-K. The pressure in the vapor space is 13.5 kN/m22 and and
0.3 kg/s of steam is used from a supply at 375 K. Calculate:0.3 kg/s of steam is used from a supply at 375 K. Calculate:

25.25. The apparent overall heat transfer coefficient in kW/mThe apparent overall heat transfer coefficient in kW/m22-C-C
 A. 1.248  A. 1.248 B. 1.424 B. 1.424 C. 1.482 C. 1.482 D. 1.289D. 1.289

26.26. The coefficient corrected for boiling point rise of dissolved solids in kW/mThe coefficient corrected for boiling point rise of dissolved solids in kW/m22-C.-C.
 A. 2.122  A. 2.122 B. 1.224 B. 1.224 C. 2.214 C. 2.214 D. 2.412D. 2.412

27.27. The corrected coefficient in the depth of the, liquid is 1.5 m.The corrected coefficient in the depth of the, liquid is 1.5 m.
 A. 1.247  A. 1.247 B. 1.275 B. 1.275 C. 1.427 C. 1.427 D. 1.472D. 1.472

{28-30} A liquid with no appreciable elevation of boiling-point is concentrated in a triple-effect evaporator. If the temperature of the steam to the{28-30} A liquid with no appreciable elevation of boiling-point is concentrated in a triple-effect evaporator. If the temperature of the steam to the
first effect is 395 K and vacuum is applied to the third effect so that the boiling-point is 325 K? the overall transfer coefficient may be takenfirst effect is 395 K and vacuum is applied to the third effect so that the boiling-point is 325 K? the overall transfer coefficient may be taken
as 3.1, 2.3, and 1.1 kW/mas 3.1, 2.3, and 1.1 kW/m22-K in the three effects respectively.-K in the three effects respectively.

28.28. What is the approximate boiling-point in the first effectWhat is the approximate boiling-point in the first effect
 A. 381.5 A. 381.5ooK K B. B. 7070ooK K C. C. 363.2363.2ooK K D. D. 325325ooKK

29.29. What is the approximate boiling-point in the second effect?What is the approximate boiling-point in the second effect?
 A. 381.5 A. 381.5ooK K B. B. 7070ooK K C. C. 363.2363.2ooK K D. D. 325325ooKK

30.30. What is the approximate boiling-point in the third effect?What is the approximate boiling-point in the third effect?
 A. 381.5 A. 381.5ooK K B. B. 7070ooK K C. C. 363.2363.2ooK K D. D. 325325ooKK

BRINGHOME EXAMBRINGHOME EXAM
“We cannot advance without new experiments in living, but no wise man tries every day what he has proved wrong the day before.” –“We cannot advance without new experiments in living, but no wise man tries every day what he has proved wrong the day before.” –  James James

Truslow AdamsTruslow Adams  – – American Statesman American Statesman

{1-4} A solution is to be concentrated from 10 to 65 % solids in a vertical long-tube evaporator. The solution has a negligible elevation of boiling{1-4} A solution is to be concentrated from 10 to 65 % solids in a vertical long-tube evaporator. The solution has a negligible elevation of boiling
point and its specific heat can be taken to be the same as that of water. Steam is available at 203.6 kPa, and the condenser operates atpoint and its specific heat can be taken to be the same as that of water. Steam is available at 203.6 kPa, and the condenser operates at
13.33 kPa. The feed enters the evaporator at 29513.33 kPa. The feed enters the evaporator at 295ooK. the total evaporation is to be 25000 kg/hr of water. Overall heat transfer coefficient isK. the total evaporation is to be 25000 kg/hr of water. Overall heat transfer coefficient is
2800 W/m2800 W/m22-K.-K.

1.1. Calculate the heat transfer required in kW.Calculate the heat transfer required in kW.
 A. 19800  A. 19800 B. 17523 B. 17523 C. 24532 C. 24532 D. 30900D. 30900

2.2. Calculate the steam consumption in kilograms per hour.Calculate the steam consumption in kilograms per hour.
 A. 28700  A. 28700 B. 35400 B. 35400 C. 40100 C. 40100 D. 43600D. 43600

3.3. Calculate the heating transfer area required in square meters.Calculate the heating transfer area required in square meters.
 A. 24.2  A. 24.2 B. 34.8 B. 34.8 C. 70.8 C. 70.8 D. 90.7D. 90.7

4.4. Calculate the steam economy.Calculate the steam economy.
 A. 0.45  A. 0.45 B. 0.67 B. 0.67 C. 0.87 C. 0.87 D. 0.98D. 0.98

5.5. Emissivity of sandstone isEmissivity of sandstone is
 A. 0.23  A. 0.23 B. 0.59 B. 0.59 C. 0.78 C. 0.78 D. 0.90D. 0.90

6.6. Emissivity of chronnickel isEmissivity of chronnickel is
 A. 0.35  A. 0.35 B. 0.46 B. 0.46 C. 0.64 C. 0.64 D. 0.82D. 0.82

7.7.  A furnace is constructed with  A furnace is constructed with 0.20 m of firebrick 0.20 m of firebrick (1.4 W/mK), 0.10 m of in(1.4 W/mK), 0.10 m of in sulating brick (k=0.21 W/mK)sulating brick (k=0.21 W/mK) , and 0.20 m of build, and 0.20 m of build ing brick (k=0.7ing brick (k=0.7
W/mK). The inside temperature is 1200 K and the outside temperature 330 K. Calculate the temperature at the junction of the firebrickW/mK). The inside temperature is 1200 K and the outside temperature 330 K. Calculate the temperature at the junction of the firebrick
and the insulating brick.and the insulating brick.

 A. 800 K  A. 800 K B. 1080 K B. 1080 K C. 1063 K C. 1063 K D. 985 KD. 985 K
8.8.  A furnace  A furnace wall consists wall consists of an iof an inner layer onner layer o f refractory f refractory brick 30 brick 30 cm thick cm thick and an oand an outer layer of uter layer of insulating brick insulating brick 20 cm 20 cm thick. thick. The fire The fire side ofside of

the refractory brick is at 1000the refractory brick is at 1000ooC while the outside wall of the insulating brick is at 80C while the outside wall of the insulating brick is at 80ooC. Calculate the temperature at the junction of theC. Calculate the temperature at the junction of the
firebrick and the insulating brick.firebrick and the insulating brick.

 A. 342 A. 342 ooC C B. B. 948948 ooC C C. C. 888888 ooC C D. D. 550550 ooCC
9.9.  A  A continuous continuous single single effect effect evaporation evaporation concentrates concentrates 9072 9072 kg/hr kg/hr of of a a 1 1 wt% wt% salt salt solution solution entering entering as as 311.0 311.0 K K (37.8(37.8ooC) to a finalC) to a final

concentration of 15 wt%. The vapor space of the evaporator is at 101.325 kPa (1 atm abs) and the steam is saturated at 143.3 kPa. Theconcentration of 15 wt%. The vapor space of the evaporator is at 101.325 kPa (1 atm abs) and the steam is saturated at 143.3 kPa. The
overall coefficient U=1704 W/moverall coefficient U=1704 W/m22-K. Calculate the heat transfer area required. Assume that it is dilute, the solution has the same boiling-K. Calculate the heat transfer area required. Assume that it is dilute, the solution has the same boiling
points as water.points as water.

 A. 120.1 m A. 120.1 m22 B. B. 132.9 132.9 mm22 C. 149.3 mC. 149.3 m22 D. D. 170.5 170.5 mm22

10.10. Heat is transferred from one fluid stream to a second fluid stream across a heat transfer surface. If the film coefficients for the two fluidHeat is transferred from one fluid stream to a second fluid stream across a heat transfer surface. If the film coefficients for the two fluid
are, respectively, 1.0 and 1.5 kW/mare, respectively, 1.0 and 1.5 kW/m22-K, the meatl is 6 mm thick (thermal conductivity 20 W/m-K) and the scale coefficient is equivalent to-K, the meatl is 6 mm thick (thermal conductivity 20 W/m-K) and the scale coefficient is equivalent to
850 W/m850 W/m22-K, what is the overall heat transfer coefficient?-K, what is the overall heat transfer coefficient?

 A. 110 W/m A. 110 W/m22-K -K B. B. 318 318 W/mW/m22-K -K C. C. 220 220 W/mW/m22-K -K D. D. 450 450 W/mW/m22-K-K
11.11.  A furnac A furnace is e is constructed constructed with with 255 m255 mm of m of firebrick, firebrick, 120 120 mm of mm of insulating insulating brick, abrick, and 225 nd 225 mm mm of builof building ding brick. brick. The insiThe inside tempde temperature erature isis

1200 K and the outside temperature 330 K. if the thermal conductivities are 1.4, 0.2, and 0.7 W/m-K, find the heat loss per unit area and1200 K and the outside temperature 330 K. if the thermal conductivities are 1.4, 0.2, and 0.7 W/m-K, find the heat loss per unit area and
the temperature at the junction of the firebrick and the insulating brick.the temperature at the junction of the firebrick and the insulating brick.

 A. 803 W/m A. 803 W/m22, 500K, 1150 K, 500K, 1150 K
B. 720 W/mB. 720 W/m22, 770K, 1020 K, 770K, 1020 K

C. 803 W/mC. 803 W/m22, 589K, 1071 K, 589K, 1071 K
D. 720 W/mD. 720 W/m22, 589K, 1005 K, 589K, 1005 K

12.12. Seawater is being desalinated by evaporation. From seawater with a salt content of 600 ppm, it is desire to have process water at 20Seawater is being desalinated by evaporation. From seawater with a salt content of 600 ppm, it is desire to have process water at 20
ppm. The specific heat of pipe material is 0.6 kJ/kg-K and the specific weight is 28 kg/m.ppm. The specific heat of pipe material is 0.6 kJ/kg-K and the specific weight is 28 kg/m.

 A. 0.083  A. 0.083 B. 0.151 B. 0.151 D. 0.033 D. 0.033 D. 0.113D. 0.113
13.13. Compute the amount of condensate formed during 10 minutes warm-up of 150 m pipe which conveys saturated steam with enthalpy ofCompute the amount of condensate formed during 10 minutes warm-up of 150 m pipe which conveys saturated steam with enthalpy of

vaporization of 1947.8 kJ/kg. the minimum external temperature of pipe is 2vaporization of 1947.8 kJ/kg. the minimum external temperature of pipe is 2ooC and the final temperature is 195C and the final temperature is 195ooC. The specific heat ofC. The specific heat of
pipe material is 0.6 kJ/kg-K and the specific weight is 28 kg/m.pipe material is 0.6 kJ/kg-K and the specific weight is 28 kg/m.
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 A. 249.69 kg  A. 249.69 kg B. 124.85 kg B. 124.85 kg C. 499.38 kg C. 499.38 kg D. 62.42 kgD. 62.42 kg
14.14.  A  A 6-in 6-in Sch Sch 80 80 steel steel pipe pipe is is carrying carrying glycerin glycerin at at an an average average temperature temperature of of 100 100 deg deg F. F. The The pipe pipe is is uninsulated, uninsulated, and and the the outsideoutside

temperature is 30 deg F. the inside film conductance is 1000 Btu/h-ft-degF while the outside film conductance is 3.0 Btu/h-sq.ft-degF.temperature is 30 deg F. the inside film conductance is 1000 Btu/h-ft-degF while the outside film conductance is 3.0 Btu/h-sq.ft-degF.
Determine the heat lost [Btu] per minute from 75-ft length of the pipe. glycerine is flowing at 800 gpm.Determine the heat lost [Btu] per minute from 75-ft length of the pipe. glycerine is flowing at 800 gpm.

 A. 99.95  A. 99.95 B. 415.7 B. 415.7 C. 451.7 C. 451.7 D. 475.1D. 475.1
15.15.  A pipe  A pipe with an with an outside outside diameter diameter of of 2.5 in2.5 inch is ch is insulated insulated with a with a 2 inch 2 inch layer layer of asbesof asbes tos (k=0.3tos (k=0.396 Btu96 Btu -in/hr-ft-in/hr-ft22--ooF), followed by a layer ofF), followed by a layer of

cork 1.5 inch thick (k=0.30 Btu-in/hr-ftcork 1.5 inch thick (k=0.30 Btu-in/hr-ft22--ooF). if the temperature of the outer surface of the pipe is 290F). if the temperature of the outer surface of the pipe is 290ooF and the F and the outer outer surface of the surface of the cork iscork is
9090ooF, calculate the heat lost per 100 ft of insulated pipe.F, calculate the heat lost per 100 ft of insulated pipe.

 A. 846.74 Btu/hr  A. 846.74 Btu/hr B. 2847.4 Btu/hr B. 2847.4 Btu/hr C. 3845.7 Btu/hr C. 3845.7 Btu/hr D. 1844.7 Btu/hrD. 1844.7 Btu/hr
16.16.  A standard 1-in  A standard 1-in schedule 40 iron schedule 40 iron pipe carries saturated pipe carries saturated steam. The pipe steam. The pipe is lagged (insulatis lagged (insulat ed) with a 2ed) with a 2 -in layer of 8-in layer of 85% magnesia (k=0.05% magnesia (k=0.0 3434

Btu/hr-ft-Btu/hr-ft-ooF) pipe covering, and the outside this magnesia there is a 3-in layer cork (k=0.03 Btu/hr-ft-F) pipe covering, and the outside this magnesia there is a 3-in layer cork (k=0.03 Btu/hr-ft-ooF). The outside temperature of theF). The outside temperature of the
pipe wall is 249pipe wall is 249o+o+F, and the outside temperature of 90F, and the outside temperature of 90ooF. Calculate the heat loss in Btu per foot length of pipe per hour.F. Calculate the heat loss in Btu per foot length of pipe per hour.

 A. 2736  A. 2736 B. 3028 B. 3028 C. 3420 C. 3420 D. 3560D. 3560
17.17.  A 6-inch st A 6-inch steel pipe (O.eel pipe (O.D.=6.63 inches) D.=6.63 inches) insulated with insulated with magnesia is magnesia is tested with tested with thermocouples touchthermocouples touch ing the ping the p ipe itself aipe itself and in thnd in the insulatione insulation

at a distance of 3 inches out from the first. If the first thermocouple registers 350at a distance of 3 inches out from the first. If the first thermocouple registers 350ooF and the second 150F and the second 150ooF, what is the heat loss from 100F, what is the heat loss from 100
ft of pipe in Btu per hr.ft of pipe in Btu per hr.

 A. 65  A. 65 B. 72 B. 72 C. 78 C. 78 D. 87D. 87
18.18.  A copper tube of length 3 m,  A copper tube of length 3 m, inner diameter of 1.2 cm inner diameter of 1.2 cm and outer diameter of 1.7 and outer diameter of 1.7 cm passes through a containecm passes through a containe r of rapidly circr of rapidly circulating waterulating water

maintained at 20maintained at 20ooC. If the steam passes through the tube at 100C. If the steam passes through the tube at 100ooC, compute the amount of heat flow rate from the steam ti the container?C, compute the amount of heat flow rate from the steam ti the container?
The thermal conductivity of the copper is 1 cal/c-cm-The thermal conductivity of the copper is 1 cal/c-cm-ooC.C.

 A. 1.4E6 cal/s  A. 1.4E6 cal/s B. 1.2E6 cal/s B. 1.2E6 cal/s C. 2.3E6 cal/s C. 2.3E6 cal/s D. 3.2E6 cal/sD. 3.2E6 cal/s
19.19. Compute the amount of heat transferred in one hour through a solid brick wall 6 m x 2.9 m x 225 mm, when the outer surface is at 5Compute the amount of heat transferred in one hour through a solid brick wall 6 m x 2.9 m x 225 mm, when the outer surface is at 5ooCC

and the inner surface 17and the inner surface 17ooC. The coefficient of thermal conductivity of the brick is approximately 0.6 W/m-K.C. The coefficient of thermal conductivity of the brick is approximately 0.6 W/m-K.
 A. 2004.5 kJ  A. 2004.5 kJ B. 2740.5 kJ B. 2740.5 kJ C. 1674.5 kJ C. 1674.5 kJ D. 3767.5 kJD. 3767.5 kJ

20.20. Compute the amount of heat flow per second through an iron plate 2 cm thick and area of 5000 cmCompute the amount of heat flow per second through an iron plate 2 cm thick and area of 5000 cm22  if one face has a temperature of  if one face has a temperature of
150150ooC and the other face is 140C and the other face is 140ooC? The thermal conductivity for iron is 80 W/m-K.C? The thermal conductivity for iron is 80 W/m-K.

 A. 30 kJ/s  A. 30 kJ/s B. 40 kJ/s B. 40 kJ/s C. 10 kJ/s C. 10 kJ/s D. 20 kJ/sD. 20 kJ/s
21.21. Calculate the quantity of heat conducted per minute through a duralumin circular disk 127 mm diameter and 19 mm thick when theCalculate the quantity of heat conducted per minute through a duralumin circular disk 127 mm diameter and 19 mm thick when the

temperature drop across the thickness of the plate is 5temperature drop across the thickness of the plate is 5ooC. take the coefficient of thermal conductivity of duralumin as 150W/m-K.C. take the coefficient of thermal conductivity of duralumin as 150W/m-K.
 A. 30 kJ  A. 30 kJ B. 35 kJ B. 35 kJ C. 40 kJ C. 40 kJ D. 45 kJD. 45 kJ

22.22.  A wall is made o A wall is made o f firebricks 6 inches f firebricks 6 inches thick and has a 5thick and has a 5 00ooC difference in temperature both sides. Calculate the heat transferred through theC difference in temperature both sides. Calculate the heat transferred through the
wall if the thermal conductivity of the bricks is 0.65 BTU/hr-ft-wall if the thermal conductivity of the bricks is 0.65 BTU/hr-ft-ooF.F.

 A. 185 W/m A. 185 W/m22 B. B. 245 245 W/mW/m22 C. C. 369 369 W/mW/m22 D. D. 467 467 W/mW/m22

23.23. Cold air at 10Cold air at 10ooC is forced to flow over a flat plate maintained at 40C is forced to flow over a flat plate maintained at 40ooC. the meat heat transfer coefficient is 30 W/mC. the meat heat transfer coefficient is 30 W/m22-K. Find the hear flow-K. Find the hear flow
rate from the plate to the air through a plate area of 2 mrate from the plate to the air through a plate area of 2 m22. Assume radiation negligible.. Assume radiation negligible.

 A. 1.8 kW  A. 1.8 kW B. 2.0 kW B. 2.0 kW C. 2.2 kW C. 2.2 kW D. 2.4 kWD. 2.4 kW
24.24. The inside and outside surface of a window glass at 20The inside and outside surface of a window glass at 20ooC and -5C and -5ooC, respectively. If the glass is 100 cm by 50 cm in size and 1.5 cm thick,C, respectively. If the glass is 100 cm by 50 cm in size and 1.5 cm thick,

with thermal conductivity of 0.78 W/m-with thermal conductivity of 0.78 W/m-ooC, determine the heat loss through the glass over a period of 2 hours.C, determine the heat loss through the glass over a period of 2 hours.
 A. 1.3 kW-h  A. 1.3 kW-h B. 2.7 kW-h B. 2.7 kW-h C. 3.1 kW-h C. 3.1 kW-h D. 3.9 kW-hD. 3.9 kW-h

25.25. Find the heat loss per unit area of surface through a brick wall when the inner surface is at 400 K and the outside at 310 K. The thermalFind the heat loss per unit area of surface through a brick wall when the inner surface is at 400 K and the outside at 310 K. The thermal
conductivity of 0.78 W/m-conductivity of 0.78 W/m-ooC.C.

 A. 126 W/m A. 126 W/m22 B. B. 142 142 W/mW/m22 C. C. 166 166 W/mW/m22 D. D. 178 178 W/mW/m22

26.26. What thickness of the wood has the same insulating ability as 10 cm brick of thermal conductivity equal to 0.8 W/m-K and 0.1 W/m-K forWhat thickness of the wood has the same insulating ability as 10 cm brick of thermal conductivity equal to 0.8 W/m-K and 0.1 W/m-K for
the wood?the wood?

 A. 1.25 cm  A. 1.25 cm B. 1.00 cm B. 1.00 cm C. 2.10 cm C. 2.10 cm D. 2.54 cmD. 2.54 cm
-------------------------------------------------------------------------------------NOTHING FOLLOWS----------------------------------------------------------------------------------------------------------------------------------------------------------------NOTHING FOLLOWS---------------------------------------------------------------------------
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Chemical Calculations, Flow of Fluids, Thermodynamics, Heat Transfer & EvaporationChemical Calculations, Flow of Fluids, Thermodynamics, Heat Transfer & Evaporation
 ________________________________________________ ____________________________________________________________________________________________________________________________________________________________________________________________________________

INSTRUCTIONS: Select the correct answer for each of the following questions. Mark only one answer for each item by marking the box corresponding to theINSTRUCTIONS: Select the correct answer for each of the following questions. Mark only one answer for each item by marking the box corresponding to the
letter of your choice on the answeletter of your choice on the answe r sheet provided. STRICTLY NO ERASURES ALLOWED. Use r sheet provided. STRICTLY NO ERASURES ALLOWED. Use pencil no. 2 only.pencil no. 2 only.

1.1. The equivalent diameter of a concentric annular space where 1-in OD pipe is located inside a 2-in ID pipe isThe equivalent diameter of a concentric annular space where 1-in OD pipe is located inside a 2-in ID pipe is
 A. 1 in  A. 1 in B. 1.5 inB. 1.5 in C. π/4 inC. π/4 in D. D. 2 2 inin

2.2.  A heavy  A heavy hydrogen oil hydrogen oil (Cp=2.30 kJ/kg(Cp=2.30 kJ/kg -K) is -K) is being cooled being cooled in a in a countercurrent dcountercurrent d ouble pipe ouble pipe heat excheat exchanger from hanger from 371371ooK to 349K to 349ooK and flowsK and flows
inside the inner pipe’1ft 3630 kg/hr. Water is used for cooling at a rate of 1450 kg/hr and enters the annulus at 288.6K. Theinside the inner pipe’1ft 3630 kg/hr. Water is used for cooling at a rate of 1450 kg/hr and enters the annulus at 288.6K. The  outlet  outlet
temperature of water should betemperature of water should be

 A. 319.1 A. 319.1ooF F B. B. 319.1319.1ooK K C. C. 280280ooF F D. D. 280280ooKK
3.3. From the data in problem #2, the logarithmic mean temperature difference isFrom the data in problem #2, the logarithmic mean temperature difference is

 A. 60 A. 60ooK K B. B. 5050ooK K C. C. 5757ooK K D. D. 6969ooKK
4.4. Methyl alcohol flowing in the inner pipe of a double pipe exchanger is cooled with water flowing in the jacket. The inner pipe is made fromMethyl alcohol flowing in the inner pipe of a double pipe exchanger is cooled with water flowing in the jacket. The inner pipe is made from

1-inch schedule 40 steel pipe, k of steel is 26 Btu/hr-ft-1-inch schedule 40 steel pipe, k of steel is 26 Btu/hr-ft-ooF. The individual coefficients and fouling factor are ho=300 Btu/hr-ftF. The individual coefficients and fouling factor are ho=300 Btu/hr-ft22--ooF, hi=180,F, hi=180,
hdo=500 and hdi=1000. What is the overall heat transfer coefficient, based on the outside area of the inner in Btu/hr-fthdo=500 and hdi=1000. What is the overall heat transfer coefficient, based on the outside area of the inner in Btu/hr-ft22--ooF?F?

 A. 89  A. 89 B. 71 B. 71 C. 26 C. 26 D. 98D. 98
5.5. Two liquids of different densities (1500 kg/mTwo liquids of different densities (1500 kg/m33 and 500 kg/m and 500 kg/m33) are poured together into a 100-liter tank, filling it. if the resulting density of) are poured together into a 100-liter tank, filling it. if the resulting density of

the mixture is 800 kg/mthe mixture is 800 kg/m33, find the respective mass of the liquids used., find the respective mass of the liquids used.
 A. 45kg & 35kg  A. 45kg & 35kg B. 40kg & 40kg B. 40kg & 40kg C. 50kg & 30kg C. 50kg & 30kg D. 55kg & 25kgD. 55kg & 25kg

6.6.  A  A fluid fluid moves moves in in a a steady steady flow flow manner manner between between two two sections sections in in a a flow flow line. line. At At section section 1: 1: A1=1 A1=1 ftft22, V1=1000 fpm and, V1=1000 fpm and v1v1 = 4 ft = 4 ft33/lb. At/lb. At
section 2: A2=2ftsection 2: A2=2ft22, p2=0.20 lb/ft, p2=0.20 lb/ft33. Calculate the velocity at section 2.. Calculate the velocity at section 2.

 A. 3.2 m/s  A. 3.2 m/s B. 2.8 m/s B. 2.8 m/s C. 2.4 m/s C. 2.4 m/s D. 2.0 m/sD. 2.0 m/s
7.7. Two gases stream enter a combining tube and leave as single mixture. These data apply at the entrance sections: For one gas, A1=75inTwo gases stream enter a combining tube and leave as single mixture. These data apply at the entrance sections: For one gas, A1=75in22,,

V1=500fps, v1=10ftV1=500fps, v1=10ft33/lb; for the other gas, A2=50 in/lb; for the other gas, A2=50 in22, m2=60,000 lb/hr, p2=0.12 lb/ft, m2=60,000 lb/hr, p2=0.12 lb/ft33. At exit, V3=350 fps, v3=7ft. At exit, V3=350 fps, v3=7ft33/lb. find the velocity V2 at/lb. find the velocity V2 at
section 2.section 2.

 A. 250 ft/s  A. 250 ft/s B. 300 ft/s B. 300 ft/s C. 350 ft/s C. 350 ft/s D. 400ft/sD. 400ft/s
8.8. From the data problem #7, find the mass flow rate at the exit section.From the data problem #7, find the mass flow rate at the exit section.

 A. 144,400 lb/hr  A. 144,400 lb/hr B. 148,200 lb/hr B. 148,200 lb/hr C. 153,750 lb/hr C. 153,750 lb/hr D. 154,800 lb/hrD. 154,800 lb/hr
9.9. From the data from problem #7, find the cross sectional area ta the exit.From the data from problem #7, find the cross sectional area ta the exit.

 A. 115 in A. 115 in22 B. B. 123 123 inin22 C. C. 128 128 inin22 D. D. 133 133 inin22

10.10. If 6L of a gas at a pressure of 100 kPa abs are compressed reversibly according to pvIf 6L of a gas at a pressure of 100 kPa abs are compressed reversibly according to pv22=C until the volume becomes 2 L, find the final=C until the volume becomes 2 L, find the final
pressure.pressure.

 A. 800 kPa abs  A. 800 kPa abs B. 850 kPa abs B. 850 kPa abs C. 900 kPa abs C. 900 kPa abs D. 950 kPa absD. 950 kPa abs
11.11. From the data in problem #10, find the work.From the data in problem #10, find the work.

 A. 1.2 kJ  A. 1.2 kJ B. 2.7 kJ B. 2.7 kJ C. 3.2 kJ C. 3.2 kJ D. 3.8 kJD. 3.8 kJ
12.12. Work is done by a substance in a reversible non-flow manner according to v=100/p-ftWork is done by a substance in a reversible non-flow manner according to v=100/p-ft33, where p is in psia. Evaluate the work done on or, where p is in psia. Evaluate the work done on or

by the substance as the pressure increases from 10 psia to 100 psai.by the substance as the pressure increases from 10 psia to 100 psai.
 A. 28987 ft-lb  A. 28987 ft-lb B. 33157 ft-lb B. 33157 ft-lb C. 34550 ft-lb C. 34550 ft-lb D. 35675 ft-lbD. 35675 ft-lb

13.13. If 6 lb argon undergo a constant pressure heating process from 80If 6 lb argon undergo a constant pressure heating process from 80ooF to 230F to 230ooF, determine the heat needed.F, determine the heat needed.
 A. 112 Btu  A. 112 Btu B. 242 Btu B. 242 Btu C. 312 Btu C. 312 Btu D. 455 BtuD. 455 Btu

14.14. From the data in problem #13, calculate the change in internal energy.From the data in problem #13, calculate the change in internal energy.
 A. 412 Btu  A. 412 Btu B. 345 Btu B. 345 Btu C. 210 Btu C. 210 Btu D. 67 BtuD. 67 Btu

15.15.  A closed  A closed gaseous system gaseous system undergoes a undergoes a reversible process reversible process during whicduring which 25 h 25 Btu are Btu are rejected, the rejected, the volume chanvolume changing from ging from 5 5 ftft33 to 2 ft to 2 ft33, and, and
the pressure remains constant at 50 psia. Find the change iof internal energy.the pressure remains constant at 50 psia. Find the change iof internal energy.

 A. 2.76 Btu  A. 2.76 Btu B. 12.4 Btu B. 12.4 Btu C. 18.9 Btu C. 18.9 Btu D. 24.5 BtuD. 24.5 Btu
16.16.  A 10 ft A 10 ft33 drum contains saturated vapor at 100 drum contains saturated vapor at 100ooF. What are the pressure and mass of vapor in the drum if the substance is water?F. What are the pressure and mass of vapor in the drum if the substance is water?

 A. 10.5 psia, 0.3 lb  A. 10.5 psia, 0.3 lb B. 0.95 psia, 0.03 lb B. 0.95 psia, 0.03 lb C. 21.0 psia, 2.4 lb C. 21.0 psia, 2.4 lb D. 32 psia, 10.5 lbD. 32 psia, 10.5 lb
17.17.  A 10 ft A 10 ft33 drum contains saturated vapor at 100 drum contains saturated vapor at 100ooF. What are the pressure and mass of vapor in the drum if the substance is ammonia?F. What are the pressure and mass of vapor in the drum if the substance is ammonia?

 A. 20.5 psia,1.25 lb  A. 20.5 psia,1.25 lb B. 75.2 psia, 23.4 lb B. 75.2 psia, 23.4 lb C. 212psia, 7.14 lb C. 212psia, 7.14 lb D. 11 psia, 0.56 lbD. 11 psia, 0.56 lb
18.18.  A 10 ft A 10 ft33 drum contains saturated vapor at 100 drum contains saturated vapor at 100ooF. What are the pressure and mass of vapor in the drum if the substance is Freon 12r?F. What are the pressure and mass of vapor in the drum if the substance is Freon 12r?

 A. 130 psia, 32.3 lb  A. 130 psia, 32.3 lb B. 98 psia, 24.5 lb B. 98 psia, 24.5 lb C. 65.4 psia, 18.9 lb C. 65.4 psia, 18.9 lb D. 34.2 psia, 8.9 lbD. 34.2 psia, 8.9 lb
19.19.  A liquid with specific gravity of 4.7  A liquid with specific gravity of 4.7 and a viscosity of 1.3 cp flows tand a viscosity of 1.3 cp flows t hrough a smooth pipe of unkhrough a smooth pipe of unk nown diameter, resulting in nown diameter, resulting in a pressure dropa pressure drop

of 0.183 lbf/inof 0.183 lbf/in22 for 1.73 mi. What is the pipe diameter in inches if the mass flow rate is 5900 lb/hr? for 1.73 mi. What is the pipe diameter in inches if the mass flow rate is 5900 lb/hr?
 A. 3.64 in  A. 3.64 in B. 0.44 in B. 0.44 in C. 5.74 in C. 5.74 in D. 0.005 inD. 0.005 in

20.20. The equivalent of 45The equivalent of 45ooTw in the Baume scale isTw in the Baume scale is
 A. 28.32  A. 28.32 B. 32.48 B. 32.48 C. 26.63 C. 26.63 D. 42.56D. 42.56

21.21. One drier will dry a material from 45% moisture (wet basis) to 20% moisture (dry basis) from here the material enters another drier whereOne drier will dry a material from 45% moisture (wet basis) to 20% moisture (dry basis) from here the material enters another drier where
the Hthe H22O content is further reduced to a give a final product weighing 1000 kg. If the total evaporation form both driers is 800 kg, theO content is further reduced to a give a final product weighing 1000 kg. If the total evaporation form both driers is 800 kg, the
moisture ismoisture is

 A. 5%  A. 5% B. 2% B. 2% C. 3% C. 3% D. 1%D. 1%
22.22.  A m A mill ill produces produces wet wet paper paper containing containing 15% 15% water water by by weight weight (wet b(wet basis). asis). This This water water paper paper is is fed fed in in a a continuous continuous steady-state steady-state operationoperation

through a drier where the water content is reduced to 6% by weight. If the heating cost is 5 centavos for every pound of water removedthrough a drier where the water content is reduced to 6% by weight. If the heating cost is 5 centavos for every pound of water removed
from the paper in the drying operation, what is the heating cost per 100 lb of wet paper fed into the dryer?from the paper in the drying operation, what is the heating cost per 100 lb of wet paper fed into the dryer?

 A. P1.50  A. P1.50 B. P0.36 B. P0.36 C. P0.48 C. P0.48 D. P2.00D. P2.00
23.23. Battery acid has a density of 1286 g/ml and contains 38.0% by weight HBattery acid has a density of 1286 g/ml and contains 38.0% by weight H22SOSO44. How many grams of pure H. How many grams of pure H22SOSO44 ore contained in a literore contained in a liter

battery acid?battery acid?
 A. 430  A. 430 B. 442 B. 442 C. 475 C. 475 D. 488D. 488
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24.24.  A  A dehumidifier dehumidifier sprays sprays 50 50 lb lb of of cool cool water water per per minute minute into into a a stream stream of of air. air. One One hundred hundred pounds pounds of of wet wet air air per per minute minute enters enters thethe
dehumidifying chamber. The absolute humidity of the entering air is 0.05 water/lb dry air and that of the leaving air is 0.01 lb water/lb drydehumidifying chamber. The absolute humidity of the entering air is 0.05 water/lb dry air and that of the leaving air is 0.01 lb water/lb dry
air. What is the weight of wet air leaving per minute?air. What is the weight of wet air leaving per minute?

 A. 3.81  A. 3.81 B. 50 B. 50 C. 53.81 C. 53.81 D. 96.2D. 96.2
25.25. What volume of 0.125 M HWhat volume of 0.125 M H22SOSO44 is required to completely precipitate all of the barium in 10.00 mL of a 0.150 M Barium nitrate solution? is required to completely precipitate all of the barium in 10.00 mL of a 0.150 M Barium nitrate solution?

 A. 12.0 mL  A. 12.0 mL B. 24.0 mL B. 24.0 mL C. 6.00 mL C. 6.00 mL D. 0.206 mLD. 0.206 mL
26.26. The fermentation of glucose, CThe fermentation of glucose, C66HH1212OO66, produces ethyl alcohol, C, produces ethyl alcohol, C22HH55OH, and carbon dioxide, COH, and carbon dioxide, C66HH1212OO66(aq)(aq)  2  2 CC22HH55OH(aq) +2COOH(aq) +2CO22(g).(g).

How many grams of ethanol can be produced from 10 grams of glucose?How many grams of ethanol can be produced from 10 grams of glucose?
 A. 10.0 g  A. 10.0 g B. 2.56 g B. 2.56 g C. 5.11 g C. 5.11 g D. 4.89 gD. 4.89 g

27.27. If the reaction of 3.82 g magnesium nitride with 7.73 g of water produced 3.6 g of magnesium oxide, what is the percent yield of thisIf the reaction of 3.82 g magnesium nitride with 7.73 g of water produced 3.6 g of magnesium oxide, what is the percent yield of this
reaction?reaction?

 A. 94.5 %  A. 94.5 % B. 78.8 % B. 78.8 % C. 46.6 % C. 46.6 % D. 49.4 %D. 49.4 %
28.28.  A certain stoi A certain stoi chiometric problem chiometric problem was solved was solved on the bason the bas is of 100 is of 100 mole dry mole dry flue gas (flue gas (DFG). The DFG). The given conditions given conditions at the stack at the stack outlet are outlet are asas

follows: 780 mmHg, 970 K and the partial pressure of Hfollows: 780 mmHg, 970 K and the partial pressure of H22O is 24 mmHg. The computed total moles of HO is 24 mmHg. The computed total moles of H22O isO is
 A. 2.340  A. 2.340 B. 4.232 B. 4.232 C. 3.175 C. 3.175 D. 6.225D. 6.225

29.29.  A certain stoi A certain stoi chiometric problem chiometric problem was solved was solved on the bason the bas is of is of 100 mole 100 mole dry flue gadry flue gas (DFG). The s (DFG). The given conditions given conditions at the stack at the stack outlet are outlet are asas
follows: 780 mmHg, 970 K and the partial pressure of Hfollows: 780 mmHg, 970 K and the partial pressure of H22O is 24 mmHg. The partial pressure of HO is 24 mmHg. The partial pressure of H22O is equal to _____in HgO is equal to _____in Hg

 A. 0.88  A. 0.88 B. 0.80 B. 0.80 C. 0.85 C. 0.85 D. 0.94D. 0.94
30.30.  A certain s A certain s toichiometric problem toichiometric problem was solved was solved on the bon the basis of 100 asis of 100 mole dry mole dry flue gas (DFflue gas (DFG). The givG). The given conditions en conditions at the stack at the stack outlet are outlet are asas

follows: 780 mmHg, 970 K and the partial pressure of Hfollows: 780 mmHg, 970 K and the partial pressure of H22O is 24 mmHg. The volume of the wet gas isO is 24 mmHg. The volume of the wet gas is
 A. 6.098 m A. 6.098 m33 B. B. 8.001 8.001 mm33 C. C. 8719 8719 L L D. D. 592 592 LL

31.31.  A c A certain sertain s toichiometric toichiometric problem waproblem was s solved solved on on the bthe basis of asis of 100 100 mole mole dry fludry flue gas e gas (DFG). T(DFG). The ghe g iven iven condition acondition a t the t the stack stack outlet outlet is is asas
follows: 780 mmHg, 970 K and the partial pressure of Hfollows: 780 mmHg, 970 K and the partial pressure of H22O is 24 mmHg. Pressure of the gas stream in psia is:O is 24 mmHg. Pressure of the gas stream in psia is:

 A. 15.09  A. 15.09 B. 14.7 B. 14.7 C. 22.34 C. 22.34 D. 21.71D. 21.71
32.32.  A c A certain sertain s toichiometric toichiometric problem waproblem was s solved solved on on the bthe basis of asis of 100 100 mole mole dry fludry flue gas e gas (DFG). T(DFG). The ghe g iven iven condition acondition a t the t the stack stack outlet outlet is is asas

follows: 780 mmHg, 970 K and the partial pressure of Hfollows: 780 mmHg, 970 K and the partial pressure of H22O is 24 mmHg. Actual volume occupied by the computed moles of HO is 24 mmHg. Actual volume occupied by the computed moles of H22O isO is
 A. 246.22 L  A. 246.22 L B. 256.33 L B. 256.33 L C. 24.9 L C. 24.9 L D. 25.6 LD. 25.6 L

33.33.  A c A certain sertain s toichiometric toichiometric problem waproblem was s solved solved on on the bthe basis of asis of 100 100 mole mole dry fludry flue gas e gas (DFG). T(DFG). The ghe g iven iven condition acondition a t the t the stack stack outlet outlet is is asas
follows: 780 mmHg, 970 K and the partial pressure of Hfollows: 780 mmHg, 970 K and the partial pressure of H22O is 24 mmHg. Flue gas temperature inO is 24 mmHg. Flue gas temperature in ooF isF is

 A. 613  A. 613 B. 1472 B. 1472 C. 323 C. 323 D. 1287D. 1287
34.34.  A  A furnace furnace completely completely burns burns coal coal containing containing 80% 80% C. C. Analysis Analysis of of the the fuel fuel gas gas shows shows 14.5% 14.5% COCO22, 3.76% O, 3.76% O22 and no CO. What is theand no CO. What is the

percentage of the net hydrogen in the coal?percentage of the net hydrogen in the coal?
 A. 6.37%  A. 6.37% B. 8.90% B. 8.90% C. 10.12% C. 10.12% D. 14.25%D. 14.25%

35.35. One kilogram of water (c=4.2 kJ/kg-K) is heated by 300 Btu enrgy. What is the change in temperature in K?One kilogram of water (c=4.2 kJ/kg-K) is heated by 300 Btu enrgy. What is the change in temperature in K?
 A. 73.8  A. 73.8 B. 17.9 B. 17.9 C. 74.4 C. 74.4 D. 75.4D. 75.4

36.36. What is the needed to raise 1 molecule of water by 10What is the needed to raise 1 molecule of water by 10ooC in ergs?C in ergs?
 A. 1.3E-14  A. 1.3E-14 B. 2.6E-12 B. 2.6E-12 C. 2.6E-14 C. 2.6E-14 D. 1.2E-12D. 1.2E-12

37.37. What is the resulting pressure when one pound of air at 50 psia and 200 F is heated at constant volume to 800 F?What is the resulting pressure when one pound of air at 50 psia and 200 F is heated at constant volume to 800 F?
 A. 52.1 psia  A. 52.1 psia B. 36.4 psia B. 36.4 psia C. 75.3 psia C. 75.3 psia D. 95.5 psiaD. 95.5 psia

38.38. What is the change in entropy of 1 lbmol of an ideal gas which is initially at 120What is the change in entropy of 1 lbmol of an ideal gas which is initially at 120ooF and 10 atm pressure is expanded irreversibly to 1 atmF and 10 atm pressure is expanded irreversibly to 1 atm
and 70and 70ooF? The molar heat capacity at constant pressure is 7 Btu/lbmol-F? The molar heat capacity at constant pressure is 7 Btu/lbmol-ooF.F.

 A. 4.58  A. 4.58 B. 3.95 B. 3.95 C. 0.63 C. 0.63 D. 0D. 0
39.39.  A Carnot engine  A Carnot engine rejects 80 MJ rejects 80 MJ of energy every of energy every hour by transferring hour by transferring heat to a heat to a reservoir at 10reservoir at 10ooC. Determine the high-temperature reservoirC. Determine the high-temperature reservoir

inin ooC if the rate of energy addition is 40 kW.C if the rate of energy addition is 40 kW.
 A. 120 C  A. 120 C B. 230 B. 230 C. 239 C. 239 D. 275D. 275

40.40.  A heat engine (Carnot Cycle) has i A heat engine (Carnot Cycle) has i ts intake and exhaust temperaturts intake and exhaust temperatur e of 157 C and 100 C respectivee of 157 C and 100 C respective ly. What is the efficiency?ly. What is the efficiency?
 A. 12.65%  A. 12.65% B. 14.75% B. 14.75% C. 15.35% C. 15.35% D. 13.25%D. 13.25%

41.41.  A  A heat heat engine engine absorbd absorbd heat heat from from the the combustion combustion of of gasoline gasoline at at 22002200ooC. The gasoline has a specific gravity of 0.8 and a heat ofC. The gasoline has a specific gravity of 0.8 and a heat of
combustion of 11,200 cal/gram. The engine rejects heat at 1200combustion of 11,200 cal/gram. The engine rejects heat at 1200ooC. The maximum work in calories that can be obtained from theC. The maximum work in calories that can be obtained from the
combustion of 1 liter gasoline iscombustion of 1 liter gasoline is

 A. 3.62E6 cal  A. 3.62E6 cal B. 4.53E4 cal B. 4.53E4 cal C. 3.78E5 cal C. 3.78E5 cal D. 4.22E6 calD. 4.22E6 cal
42.42.  A Ca A Carnot rnot engine engine requires requires 35 35 kJ/s kJ/s from from the the hot sohot source. urce. The The engine engine produce produce 15 k15 kW W of pof power ower and and the the temperature temperature of thof the se s inks inks is is 2626ooC.C.

What is the temperature of the hot source inWhat is the temperature of the hot source in ooC?C?
 A. 245.7  A. 245.7 B. 210.10 B. 210.10 C. 250.18 C. 250.18 D. 260.68D. 260.68

43.43.  A heat engin A heat engine operates on e operates on a Carnot a Carnot cycle with an cycle with an efficiency of 7efficiency of 75%. What 5%. What CCP would a CCP would a refrigerator operatiorefrigerator operatio ns on the ns on the same cyclsame cycl e have?e have?
The low temperature is 0 C.The low temperature is 0 C.

 A. 0.45  A. 0.45 B. 0.57 B. 0.57 C. 0.67 C. 0.67 D. 0.33D. 0.33
44.44. The density of ice is 917 kg/mThe density of ice is 917 kg/m33, and the approximate density of sea water in which an iceberg floats is 1025 kg/m, and the approximate density of sea water in which an iceberg floats is 1025 kg/m33. What fraction of. What fraction of

iceberg is beneath the water surface?iceberg is beneath the water surface?
 A. 0.45  A. 0.45 B. 0.71 B. 0.71 C. 0.89 C. 0.89 D. 0.29D. 0.29

45.45.  An  An iceberg iceberg has has a a specific specific weight weight of of 9000 9000 N/mN/m22  in ocean water, with a specific weight of 10000 N/m  in ocean water, with a specific weight of 10000 N/m22. Above the water surface, it was. Above the water surface, it was
observed that a volume of 2800 mobserved that a volume of 2800 m33 of the iceberg protruded. Determine the volume of the iceberg below the free surface of the ocean. of the iceberg protruded. Determine the volume of the iceberg below the free surface of the ocean.

 A. 23000 m A. 23000 m33 B. B. 25000 25000 mm33 C. C. 35000 35000 mm33 D. D. 38000 38000 mm33

46.46.  An ice berg has a density of 57.1 lb An ice berg has a density of 57.1 lb /ft/ft33. If it floats in fresh water, what percent of the iceberg’s volume will be visible?. If it floats in fresh water, what percent of the iceberg’s volume will be visible?
 A. 10.5%  A. 10.5% B. 7.5% B. 7.5% C. 8.5% C. 8.5% D. 5.5%D. 5.5%

47.47. Water at 60 deg F flows through a 3-inch schedule 40 pipe. A pitot tube in the pipe shows a 3-inch Hg differential. If the pitot tube isWater at 60 deg F flows through a 3-inch schedule 40 pipe. A pitot tube in the pipe shows a 3-inch Hg differential. If the pitot tube is
located at the center of the pipe, what is the mass flow rate of the water in lb/s?located at the center of the pipe, what is the mass flow rate of the water in lb/s?

 A. 11.61  A. 11.61 B. 14.24 B. 14.24 C. 31.7 C. 31.7 D. 37.1D. 37.1
48.48. Water is flowing in a pipe. At point 1 the inside diameter is 0.25 m and the velocity is 2 m/s. what is the velocity at point 2 where the insideWater is flowing in a pipe. At point 1 the inside diameter is 0.25 m and the velocity is 2 m/s. what is the velocity at point 2 where the inside

diameter is 0.125 m?diameter is 0.125 m?
 A. 24.2 m/s  A. 24.2 m/s B. 8 m/s B. 8 m/s C. 8 ft/s C. 8 ft/s D. 24.2 ft/minD. 24.2 ft/min

49.49. Water is flowing in a 5 centimeter diameter pipe at a velocity of 5 m/s. the pipe expands to 10-centimeter diameter pipe. Find the velocityWater is flowing in a 5 centimeter diameter pipe at a velocity of 5 m/s. the pipe expands to 10-centimeter diameter pipe. Find the velocity
in the 10-centimeter pipe.in the 10-centimeter pipe.

 A. 1.25 m/s  A. 1.25 m/s B. 1.50 m/s B. 1.50 m/s C. 1.75 m/s C. 1.75 m/s D. 2.00 m/sD. 2.00 m/s
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50.50. Water is flowing in a 5 centimeter diameter pipe at a velocity of 5 m/s. the pipe expands to 10-centimeter diameter pipe. Find theWater is flowing in a 5 centimeter diameter pipe at a velocity of 5 m/s. the pipe expands to 10-centimeter diameter pipe. Find the
volumetric flow rate in the 10-centimeter diameter pipe.volumetric flow rate in the 10-centimeter diameter pipe.

 A. 589 L/min  A. 589 L/min B. 610 L/min B. 610 L/min C. 615 L/min C. 615 L/min D. 621 L/minD. 621 L/min
51.51. Water is flowing in a pipe of varying cross-sectional area, and at all points the water completely fills the pipe. The cross-sectional area atWater is flowing in a pipe of varying cross-sectional area, and at all points the water completely fills the pipe. The cross-sectional area at

point 1 is 0.80 mpoint 1 is 0.80 m22, and the velocity of is 3.5 m/s. compute the fluid’s velocity at point 2 where the cross sectional area is 0.60 m, and the velocity of is 3.5 m/s. compute the fluid’s velocity at point 2 where the cross sectional area is 0.60 m22

 A. 5.22 m/s  A. 5.22 m/s B. 2.57 m/s B. 2.57 m/s C. 4.67 m/s C. 4.67 m/s D. 3.25 m/sD. 3.25 m/s
52.52.  At  At which which critical critical speed speed which which the the flow flow of of water water in in a a long long cylindrical cylindrical pipe pipe of of diameter diameter 2 2 cm cm becomes becomes turbulent turbulent considering considering that that thethe

temperature is 20temperature is 20ooC, viscosity is 1E-3 Pa-C, viscosity is 1E-3 Pa-s, and the critical Reynold’s number is 3000.s, and the critical Reynold’s number is 3000.
 A. 0.350 m/s  A. 0.350 m/s B. 0.250 m/s B. 0.250 m/s C. 0.234 m/s C. 0.234 m/s D. 0.150 m/sD. 0.150 m/s

53.53. Oil at 1190Oil at 1190ooF (SG=0.826) is flowing at a rate of 105 lb/min through a 0.75-in diameter galvanized pipe that is 12 feet long; the kinematicF (SG=0.826) is flowing at a rate of 105 lb/min through a 0.75-in diameter galvanized pipe that is 12 feet long; the kinematic
viscosity of the oil 0.000862 ftviscosity of the oil 0.000862 ft22/sec. The loss due to friction is 112 lbf/ft/sec. The loss due to friction is 112 lbf/ft22 per ft of pipe. Determin per ft of pipe. Determine the Reynold’s number.e the Reynold’s number.

 A. 400  A. 400 B. 800 B. 800 C. 1200 C. 1200 D. 1600D. 1600
54.54.  At 6 At 68F wa8F water hter has a as a dynamic dynamic viscosity viscosity of aof about 2.1bout 2.11E-5 1E-5 lb-s/ftlb-s/ft22. Which of the following is the kinematic viscosity in ft. Which of the following is the kinematic viscosity in ft22/s of water whose/s of water whose

specific gravity is 0.998 at this temperature?specific gravity is 0.998 at this temperature?
 A. 1.09E-5  A. 1.09E-5 B. 3.12E-5 B. 3.12E-5 C. 2.10E-7 C. 2.10E-7 D. 4.25E-5D. 4.25E-5

55.55. SAE 10 oil at 20C with absolute (dynamic) viscosity of 0.0017 lb-s/ftSAE 10 oil at 20C with absolute (dynamic) viscosity of 0.0017 lb-s/ft22 is sheared between two parallel plates 0.02 in apart with lower fixed is sheared between two parallel plates 0.02 in apart with lower fixed
and the upper plate moving at 15 ft/s. Compute the shear stress in the oil.and the upper plate moving at 15 ft/s. Compute the shear stress in the oil.

 A. 15.3 lb/ft A. 15.3 lb/ft22 B. 24.7 lb/ftB. 24.7 lb/ft22 C. C. 16.3 16.3 lb/ftlb/ft22 D. D. 12.3 12.3 lb/ftlb/ft22

56.56. Oil with viscosity 30cp and a density of 600 lb/ftOil with viscosity 30cp and a density of 600 lb/ft33  flows through a ½ inch ID tube. Determine the velocity in ft/s below which the flow is flows through a ½ inch ID tube. Determine the velocity in ft/s below which the flow is
laminar.laminar.

 A. 13.1  A. 13.1 B. 169 B. 169 C. 87.9 C. 87.9 D. 0.63D. 0.63
57.57. Water is flowing in a 5 centimeter diameter pipe at a velocity of 5 m/s. the pipe expands 10-centimeter diameter pipe. Calculate theWater is flowing in a 5 centimeter diameter pipe at a velocity of 5 m/s. the pipe expands 10-centimeter diameter pipe. Calculate the

Reynold’s number in the 5Reynold’s number in the 5-centimeter fiameter section of pipe. The kinematic viscosity of water is 1.12E-6 m-centimeter fiameter section of pipe. The kinematic viscosity of water is 1.12E-6 m22/s./s.
 A. 1.2 E 4  A. 1.2 E 4 B. 1.2 E 5 B. 1.2 E 5 C. 2.2 E 4 C. 2.2 E 4 D. 2.2 E 5D. 2.2 E 5

58.58. 98% sulfuric acid of viscosity 0.025 N-s/m98% sulfuric acid of viscosity 0.025 N-s/m22 and a density 1840 kg/m and a density 1840 kg/m33 is pumped at 685 cm is pumped at 685 cm33/s through a 25 mm line. Calculate the value of/s through a 25 mm line. Calculate the value of
the Reynold’s number.the Reynold’s number.

 A. 1200  A. 1200 B. 1745 B. 1745 C. 2100 C. 2100 D. 2572D. 2572
59.59.  An astronaut  An astronaut weighs weighs 730 N 730 N in Housin Hous ton, Texaton, Texas, where s, where the locthe local acceal acce leration of leration of gravity igravity i s g=9.792 s g=9.792 m/sm/s22 what is the astronauts weight on what is the astronauts weight on

the moon, where g=1.67 m/sthe moon, where g=1.67 m/s22??
 A. 210 N  A. 210 N B. 175 N B. 175 N C. 143 N C. 143 N D. 125 ND. 125 N

60.60. Steam at 200 psia and 600Steam at 200 psia and 600ooF (state 1) enters a turbine through a standard 3-in pipeline with a velocity of 10 ft/s. The exhaust from theF (state 1) enters a turbine through a standard 3-in pipeline with a velocity of 10 ft/s. The exhaust from the
turbine is carried through a standard 10-in pipeline and is at 4 psia and 160turbine is carried through a standard 10-in pipeline and is at 4 psia and 160ooF (state 2). Data: H1=1321.4 BTU/lb, V1=3.059 ftF (state 2). Data: H1=1321.4 BTU/lb, V1=3.059 ft33/lb,/lb,
H2=1129.3 BTU/lb, V2=92.15 ftH2=1129.3 BTU/lb, V2=92.15 ft33/lb. what is the power output of the turbine in Hp, assuming no heat losses./lb. what is the power output of the turbine in Hp, assuming no heat losses.

 A. 40.2  A. 40.2 B. 43.1 B. 43.1 C. 45.6 C. 45.6 D. 47.5D. 47.5
61.61. Water at 20Water at 20ooC is flowing in a pipe of radius 1.0 cm. The viscosity of water of 20C is flowing in a pipe of radius 1.0 cm. The viscosity of water of 20ooC is 1.005 centipoise. If the flow speed at the center isC is 1.005 centipoise. If the flow speed at the center is

0.200 m/s and the flow is laminar, find the pressure drop along a 5 m section pipe.0.200 m/s and the flow is laminar, find the pressure drop along a 5 m section pipe.
 A. 20.4 Pa  A. 20.4 Pa B. 40.2 Pa B. 40.2 Pa C. 13.4 Pa C. 13.4 Pa D. 45.8 PaD. 45.8 Pa

62.62. What is the pressure drop in psi of 60What is the pressure drop in psi of 60ooF water flowing through 65 ft of horizontal 1-inch schedule 40 pipe at 20 gpm?F water flowing through 65 ft of horizontal 1-inch schedule 40 pipe at 20 gpm?
 A. 1.2  A. 1.2 B. 7.1 B. 7.1 C. 21.0 C. 21.0 D. 0.008D. 0.008

63.63. What is the Fanning friction factor for smooth pipes when Reynold’s number is 1E7?What is the Fanning friction factor for smooth pipes when Reynold’s number is 1E7?
 A. 0.0015  A. 0.0015 B. 0.002 B. 0.002 C. 0.0025 C. 0.0025 D. 0.003D. 0.003

64.64. The Fanning friction factor for a 10-The Fanning friction factor for a 10-mm galvanized iron pipe when Reynold’s number is 2E7 is approximatelymm galvanized iron pipe when Reynold’s number is 2E7 is approximately
 A. 0.011  A. 0.011 B. 0.014 B. 0.014 C. 0.015 C. 0.015 D. 0.01D. 0.01

65.65. Find the diameter of a square edged orifice used to measure a 150 gpm water flow at 60Find the diameter of a square edged orifice used to measure a 150 gpm water flow at 60ooF in a 4-inch schedule 40 pipe with a pressureF in a 4-inch schedule 40 pipe with a pressure
differential of 3 psi.differential of 3 psi.

 A. 0.637 in  A. 0.637 in B. 1.243 in B. 1.243 in C. 1.765 in C. 1.765 in D. 2.008 inD. 2.008 in
66.66. Natural gas (viscosity=0.11 cP) is flowing through a 6-in schedule 40 pipe equipped with a 2-in orifice with flanged taps. The manometerNatural gas (viscosity=0.11 cP) is flowing through a 6-in schedule 40 pipe equipped with a 2-in orifice with flanged taps. The manometer

reading is 50 in Hreading is 50 in H22O at 60O at 60ooF, k for natural gas is 1.3. Calculate the rate of the gas through the line in pounds per hour. Assume theF, k for natural gas is 1.3. Calculate the rate of the gas through the line in pounds per hour. Assume the
molecular weight of the gas is 16.molecular weight of the gas is 16.

 A. 11150 lb/hr  A. 11150 lb/hr B. 1212 lb/hr B. 1212 lb/hr C. 1361 lb/hr C. 1361 lb/hr D. 1540 lb/hrD. 1540 lb/hr
67.67.  Air at 1500 kN/m Air at 1500 kN/m22 and 370 K, flows through an orifice of 30 mm and 370 K, flows through an orifice of 30 mm22 to atmospheric pressure. If the coefficient of discharge is 0.65, the critical to atmospheric pressure. If the coefficient of discharge is 0.65, the critical

pressure ratio 0.527, and the ratio of the specific heats is 1.4, calculate the mass flowrate.pressure ratio 0.527, and the ratio of the specific heats is 1.4, calculate the mass flowrate.
 A. 0.000061 kg/s  A. 0.000061 kg/s B. 0.0061 kg/s B. 0.0061 kg/s C. 0.061 kg/s C. 0.061 kg/s D. 6.1 kg/sD. 6.1 kg/s

68.68.  A venture meter having a throat dia A venture meter having a throat dia meter of 38.9 mm is installed in a meter of 38.9 mm is installed in a line having an inside diameter of line having an inside diameter of 102.3 102.3 mm. mm. it it meters meters waterwater
having a density of 999 kg/mhaving a density of 999 kg/m33. The measured pressure drop across the venture coefficient Cv is 0.98. Calculate the flow rate in gal/min.. The measured pressure drop across the venture coefficient Cv is 0.98. Calculate the flow rate in gal/min.

 A. 0.02  A. 0.02 B. 330 B. 330 C. 245 C. 245 D. 125D. 125
69.69.  A h A heat eat exchanger exchanger is is required required to cto cool ool 20 20 kg/s kg/s of of water water from from 360 360 K tK to o 340 340 K K by meby means ans of of 25 25 kg/s kg/s water water entering entering at at 300 300 K K if if the the overalloverall

coefficient of heat transfer is constant at 2 kW/mcoefficient of heat transfer is constant at 2 kW/m22K calculate the surface area required in a co-current concentric tube exchanger.K calculate the surface area required in a co-current concentric tube exchanger.
 A. 17.5 sq. m.  A. 17.5 sq. m. B. 21.3 sq. m. B. 21.3 sq. m. C. 19.8 sq. m. C. 19.8 sq. m. D. 24.3 sq. m.D. 24.3 sq. m.

70.70. Find the thermal conductivity of 0.5 m thick material with an area of 5 mFind the thermal conductivity of 0.5 m thick material with an area of 5 m22 and a temperature difference of 10 K if the heat transmitted and a temperature difference of 10 K if the heat transmitted
during 2 hours test is 2000 kJ?during 2 hours test is 2000 kJ?

 A. 2.78 W/m-K  A. 2.78 W/m-K B. 3.67 W/m-K B. 3.67 W/m-K C. 1.52 W/m-K C. 1.52 W/m-K D. 4.41 W/m-KD. 4.41 W/m-K
71.71.  A furnace has an area of  A furnace has an area of 1000 ft1000 ft22 exposed to surrounding. The furnace is made of 6 inch thick insulating bricks with a thermal conductivity exposed to surrounding. The furnace is made of 6 inch thick insulating bricks with a thermal conductivity

of 0.15 BTU/hr-ft-of 0.15 BTU/hr-ft-ooF. The change in temperature across the brick is 150F. The change in temperature across the brick is 150ooF. How much fuel is required in lb/day to heat the furnace if theF. How much fuel is required in lb/day to heat the furnace if the
fuel has a heating value of 15000 BTU/lb?fuel has a heating value of 15000 BTU/lb?

 A. 342  A. 342 B. 26 B. 26 C. 72 C. 72 D. 610D. 610
72.72.  A  A furnace furnace wall wall is is constructed constructed of of firebrick, firebrick, 6 6 in. in. thick. thick. The The temperature temperature of of the the inside inside of of the the wall wall is is 13001300ooF, and the temperature of theF, and the temperature of the

outside of the wall is 175outside of the wall is 175o-o-F. If the mean thermal conductivity of the brick under these conditions is 0.17 Btu/hr-F. If the mean thermal conductivity of the brick under these conditions is 0.17 Btu/hr-ooF-ft, what is the rate ofF-ft, what is the rate of
heat loss through 10 sq. ft of wall surface?heat loss through 10 sq. ft of wall surface?

 A. 1200 Btu/hr  A. 1200 Btu/hr B. 1940 Btu/hr B. 1940 Btu/hr C. 2400 Btu/hr C. 2400 Btu/hr D. 3825 Btu/hrD. 3825 Btu/hr
73.73. Find the heat loss per square meter of surface through a brick wall 0.5 m thick when the inner surface is at 400 K and the outside is atFind the heat loss per square meter of surface through a brick wall 0.5 m thick when the inner surface is at 400 K and the outside is at

300 K. The thermal conductivity of the brick may be taken as 0.7 W/mK.300 K. The thermal conductivity of the brick may be taken as 0.7 W/mK.
 A. 140 W/sq.m.  A. 140 W/sq.m. B. 145 W/sq.m. B. 145 W/sq.m. C. 150 W/sq.m. C. 150 W/sq.m. D. 155 W/sq.m.D. 155 W/sq.m.

74.74.  A  A plane plane wall wall is is 2 2 m m high high by by 3 3 m m wide wide and and is is 20 20 cm cm thick. thick. It It is is made made of of a a material material which which has has a a thermal thermal conductivity conductivity of of 0.5 0.5 W/m-KW/m-K. . AtAt
temperature difference of 60temperature difference of 60ooC is imposed on the two large faces. Find the heat flux in W/mC is imposed on the two large faces. Find the heat flux in W/m22..
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 A. 150  A. 150 B. 145 B. 145 C. 160 C. 160 D. 155D. 155
75.75.  A  A plane plane wall wall is is 2 2 m m high high by by 3 3 m m wide wide and and is is 20 20 cm cm thick. thick. It It is is made made of of a a material material which which has has a a thermal thermal conductivity conductivity of of 0.5 0.5 W/m-KW/m-K. . AtAt

temperature difference of 60temperature difference of 60ooC is imposed on the two large faces. Find the heat loss in watts.C is imposed on the two large faces. Find the heat loss in watts.
 A. 950  A. 950 B. 790 B. 790 C. 850 C. 850 D. 900D. 900

76.76.  A furnace is  A furnace is constructed with constructed with 0.20 m 0.20 m of firebrick (1.4 of firebrick (1.4 W/mK), 0.10 m W/mK), 0.10 m insulating brick insulating brick (k=0.21 W/mK), an(k=0.21 W/mK), an d 0.20 m d 0.20 m of building bof building b rick (k=0.70rick (k=0.70
W/mK). W/mK). The inside temperature is 1200 K and the outside temperature 330 K. find the heat loss per unit area in W/sq.m.The inside temperature is 1200 K and the outside temperature 330 K. find the heat loss per unit area in W/sq.m.

 A. 700  A. 700 B. 750 B. 750 C. 850 C. 850 D. 960D. 960
77.77.  A furnace is  A furnace is constructed with constructed with 0.20 m 0.20 m of firebrick (1.4 of firebrick (1.4 W/mK), 0.10 m W/mK), 0.10 m insulating brick insulating brick (k=0.21 W/mK), an(k=0.21 W/mK), an d 0.20 m d 0.20 m of building bof building b rick (k=0.70rick (k=0.70

W/mK). W/mK). The inside temperature is 1200 K and the outside temperature 330 K. Calculate the temperature at the junction of the firebrickThe inside temperature is 1200 K and the outside temperature 330 K. Calculate the temperature at the junction of the firebrick
and the insulating brick.and the insulating brick.

 A. 800 K  A. 800 K B. 1080 K B. 1080 K C. 1063 K C. 1063 K D. 985 KD. 985 K
78.78.  A furnace  A furnace wall consists wall consists of an iof an inner layer onner layer o f refractory f refractory brick 20 brick 20 cm thick cm thick and an oand an outer layer uter layer of insulating of insulating brick 20 brick 20 cm thick. cm thick. The fire The fire side ofside of

the refractory brick is at 1000the refractory brick is at 1000ooC while the outside wall of the insulating brick is at 80C while the outside wall of the insulating brick is at 80ooC. The thermal conductivities of the refractory brickC. The thermal conductivities of the refractory brick
and the insulating brick are 1.52 W/m-and the insulating brick are 1.52 W/m-ooC and 0.14 W/m-C and 0.14 W/m-ooC respectively. The temperature at the junction of the two brick isC respectively. The temperature at the junction of the two brick is

 A. 342 A. 342ooC C B. B. 948948ooC C C. C. 888888ooC C D. D. 550550ooCC
79.79. Calculate the heat loss per linear foot from 2-in nominal pipe (2.375-in outside diameter)covered with 1-in of an insulating material havingCalculate the heat loss per linear foot from 2-in nominal pipe (2.375-in outside diameter)covered with 1-in of an insulating material having

an average thermal conductivity of 0.0375 BTY/ht-ft-an average thermal conductivity of 0.0375 BTY/ht-ft-ooF, Assume that the inner and outer surface temperatures of the insulation are 390F, Assume that the inner and outer surface temperatures of the insulation are 390ooFF
and 80and 80ooF respectively.F respectively.

 A. 110 BTU/hr-ft  A. 110 BTU/hr-ft B. 120 BTU/hr-ft B. 120 BTU/hr-ft C. 118 BTU/hr-ft C. 118 BTU/hr-ft D. 126 BTU/hr-ftD. 126 BTU/hr-ft
80.80.  A metallic A metallic tube ha a 3” inside diameter and 6” outside diameter. The inner side is maintained at 300tube ha a 3” inside diameter and 6” outside diameter. The inner side is maintained at 300ooC while the outside is maintained atC while the outside is maintained at

100100ooC. What is the heat loss per foot of the pipe in Btu/hr-ft? k= 45 Btu/ht-f-ftC. What is the heat loss per foot of the pipe in Btu/hr-ft? k= 45 Btu/ht-f-ft
 A. 71200  A. 71200 B. 71280 B. 71280 C. 72040 C. 72040 D. 73424D. 73424

81.81.  A steel  A steel pipeline, 2-in pipeline, 2-in schedule 40 schedule 40 (thickness, 3.91 (thickness, 3.91 mm and mm and inside diameteinside diamete r, 52.50 mmr, 52.50 mm), contains ), contains saturated steam saturated steam at 121.1at 121.1ooC. The line isC. The line is
insulated with 25.4 mm asbestos (k=0.182 W/m-K). Assuming that the inside surface temperature of the metal wall is at 121.1insulated with 25.4 mm asbestos (k=0.182 W/m-K). Assuming that the inside surface temperature of the metal wall is at 121.1ooC and theC and the
outer surface of the insulation is at 26.7outer surface of the insulation is at 26.7ooC, calculate the heat loss for 30.5 m, of pipe kC, calculate the heat loss for 30.5 m, of pipe ksteelsteel is 45 W/m-K. is 45 W/m-K.

 A. 5384 W  A. 5384 W B. 4718 W B. 4718 W C. 3055 W C. 3055 W D. 5200 WD. 5200 W
82.82.  A  A 10% 10% wt wt NaOh NaOh solution solution at at 8080ooF is to be concentrated in a single effect evaporator to 40% wt. Steam is supplied at 20 psig and theF is to be concentrated in a single effect evaporator to 40% wt. Steam is supplied at 20 psig and the

vacuum pressure of the barometric condenser is 26 inHg. One hundred gallons per minute of water at 70vacuum pressure of the barometric condenser is 26 inHg. One hundred gallons per minute of water at 70ooF is fed to the condenser andF is fed to the condenser and
the water leaving the condenser which includes the condensate, is at 100the water leaving the condenser which includes the condensate, is at 100ooF. The overall heat transfer coefficient of the evaporator is 200F. The overall heat transfer coefficient of the evaporator is 200
BTU/hr-ftBTU/hr-ft22-F. Calculate the heating surface required for the evaporator in square feet.-F. Calculate the heating surface required for the evaporator in square feet.

 A. 910  A. 910 B. 127 B. 127 C. 520 C. 520 D. 1400D. 1400
83.83. The temperature of 100 g liquid water at 0 C is raised by 1 C. how many calories are consumed?The temperature of 100 g liquid water at 0 C is raised by 1 C. how many calories are consumed?

 A. 4.18 cal  A. 4.18 cal B. 80 cal B. 80 cal C. 100 cal C. 100 cal D. 1000 calD. 1000 cal
84.84.  Air at 1  Air at 1 bar and 2bar and 255ooC enters a compressor at low velocity, discharge at 3 bars, and enters a nozzle in which it expands to a final velocityC enters a compressor at low velocity, discharge at 3 bars, and enters a nozzle in which it expands to a final velocity

of 600 m/s at the initial conditions of pressure and temperature. If the work of compression is 240 kJ/kilogram of air, how much heat mustof 600 m/s at the initial conditions of pressure and temperature. If the work of compression is 240 kJ/kilogram of air, how much heat must
be removed during compression in kJ/kg?be removed during compression in kJ/kg?

 A. -60  A. -60 B. 180 B. 180 C. 240 C. 240 D. 300D. 300
85.85. What is the maximum work which can be obtained by the reversible isothermal expansion of 1 mole of an ideal gas at 0What is the maximum work which can be obtained by the reversible isothermal expansion of 1 mole of an ideal gas at 0ooC from 2.24 toC from 2.24 to

22.4 L?22.4 L?
 A. 1200 cal  A. 1200 cal B. 1220 cal B. 1220 cal C. 1240 cal C. 1240 cal D. 1250calD. 1250cal

86.86. Calculate the temperature increase of helium if a mole is compressed adiabatically and reversibly from 44.8 liters at 0Calculate the temperature increase of helium if a mole is compressed adiabatically and reversibly from 44.8 liters at 0ooC to 22.4 liters.C to 22.4 liters.
Cv= 3 cal/mol-Cv= 3 cal/mol-ooC.C.

 A. 324.4 K  A. 324.4 K B. 159.3 K B. 159.3 K C. 235.1 K C. 235.1 K D. 306.5 KD. 306.5 K
87.87. Calculate the final pressure of helium if a mole is compressed adiabatically and reversibly from 44.8 liters at 0Calculate the final pressure of helium if a mole is compressed adiabatically and reversibly from 44.8 liters at 0ooC to 22.4 liters. Cv= 3C to 22.4 liters. Cv= 3

cal/mol-cal/mol-ooC.C.
 A. 1.35 atm  A. 1.35 atm B. 1.43 atm B. 1.43 atm C. 1.52 atm C. 1.52 atm D. 1.59 atmD. 1.59 atm

88.88. Ten liters of nitrogen at 1 atm and 25Ten liters of nitrogen at 1 atm and 25ooC is allowed to expand reversibly and adiabatically to 20 liters. Calculate the final pressure in atm.C is allowed to expand reversibly and adiabatically to 20 liters. Calculate the final pressure in atm.
 A. 0.280  A. 0.280 B. 0.342 B. 0.342 C. 0.379 C. 0.379 D. 0.402D. 0.402

89.89. Ten liters of nitrogen at 1 atm and 25Ten liters of nitrogen at 1 atm and 25ooC is allowed to expand reversibly and adiabatically to 20 liters. Calculate the final temperature in K.C is allowed to expand reversibly and adiabatically to 20 liters. Calculate the final temperature in K.
 A. 226  A. 226 B. 230 B. 230 C. 134 C. 134 D. 238D. 238

90.90. What is the potential energy (in ft-lnf) of a 10-lb mass 6 ft above a certain datum plane anywhere on earth? The variation in gravity overWhat is the potential energy (in ft-lnf) of a 10-lb mass 6 ft above a certain datum plane anywhere on earth? The variation in gravity over
the entire earth’s surface rarely exceeds onethe entire earth’s surface rarely exceeds one-quarter of one percent, so that the acceleration due to gravity, within limits of engineering-quarter of one percent, so that the acceleration due to gravity, within limits of engineering
accuracy, is 32.17 ft/saccuracy, is 32.17 ft/s22 anywhere on earth. anywhere on earth.

 A. 60  A. 60 B. 65 B. 65 C. 70 C. 70 D. 75D. 75
91.91. What is the pressure (in lbf/ftWhat is the pressure (in lbf/ft22) exerted at the bottom of a 10-ft column of water (at 60) exerted at the bottom of a 10-ft column of water (at 60ooF) anywhere on earth by virtue only the earth’sF) anywhere on earth by virtue only the earth’s

attraction on the water (not including pressure cause by the earth’s atmosattraction on the water (not including pressure cause by the earth’s atmosphere?phere?
 A. 648  A. 648 B. 642 B. 642 C. 632 C. 632 D. 624D. 624

92.92. What is the kinetic energy (in ft-lnf) of a 6-lb mass at the instant it is moving with a velocity of 10 ft/s?What is the kinetic energy (in ft-lnf) of a 6-lb mass at the instant it is moving with a velocity of 10 ft/s?
 A. 8.78  A. 8.78 B. 9.12 B. 9.12 C. 9.33 C. 9.33 D. 9.80D. 9.80

93.93.  Ammonia weighing 22 kg is  Ammonia weighing 22 kg is confined inside a cylconfined inside a cyl inder equipped with a pistinder equipped with a pist on has an initial pressure of on has an initial pressure of 413 kPa at 38413 kPa at 38ooC. If 2900 kJ of heatC. If 2900 kJ of heat
is added to the ammonia until its pressure and temperature are 413 kPa and 100is added to the ammonia until its pressure and temperature are 413 kPa and 100ooC, respectively. What is the amount of work done by theC, respectively. What is the amount of work done by the
fluid in kJ?fluid in kJ?

 A. 667  A. 667 B. 420 B. 420 C. 304 C. 304 D. 502D. 502
94.94. Twenty grams of oxygen gas are compressed at constant temperature of 30Twenty grams of oxygen gas are compressed at constant temperature of 30ooC to 5% its original volume. Find the work done on theC to 5% its original volume. Find the work done on the

system.system.
 A. 944 cal  A. 944 cal B. 1124 cal B. 1124 cal C. 924 cal C. 924 cal D. 1144 calD. 1144 cal

95.95. Compute the pressure ratio (P1/P2) of nitrogen that is expanded isentropically from 620Compute the pressure ratio (P1/P2) of nitrogen that is expanded isentropically from 620ooF to 60F to 60ooF.F.
 A. 14.5  A. 14.5 B. 12.9 B. 12.9 C. 11.5 C. 11.5 D. 15.4D. 15.4

96.96. Nitrogen is isentropically expanded from 620Nitrogen is isentropically expanded from 620ooF to 60F to 60ooF with volumetric ratio equal to 6.22. Compute the work done by the gas.F with volumetric ratio equal to 6.22. Compute the work done by the gas.
 A. 67.87 Btu/lb  A. 67.87 Btu/lb B. 87.57 Btu/lb B. 87.57 Btu/lb C. 99.22 Btu/lb C. 99.22 Btu/lb D. 54.67 Btu/lbD. 54.67 Btu/lb

97.97. Two pounds of air initially at 60 psia and 600Two pounds of air initially at 60 psia and 600ooF expands isentropically until the temperature is 200F expands isentropically until the temperature is 200ooF. Compute the work done by the gas.F. Compute the work done by the gas.
 A. 127 Btu  A. 127 Btu B. 145 Btu B. 145 Btu C. 345 Btu C. 345 Btu D. 137 BtuD. 137 Btu

98.98.  A motor is  A motor is used to stir used to stir a 5 kg a 5 kg water at water at 0.4 Hp. Assuming 0.4 Hp. Assuming that there was that there was no losses no losses and all the and all the work went into work went into heating, how heating, how long long will it takewill it take
to increase the temperature of water by 6to increase the temperature of water by 6ooC?C?

 A. 7 min  A. 7 min B. 5 min B. 5 min C. 10min C. 10min D. 12 minD. 12 min
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99.99.  A steady state device  A steady state device has the following chas the following c onditions of the workinonditions of the workin g substance at the g substance at the entrance: pressure equentrance: pressure equ als 100 psia and als 100 psia and density density is 62.4is 62.4
lb/ftlb/ft33. If 10,000 ft. If 10,000 ft33/min of this fluid enters the system, determine the exit velocity if the exit area is 2 ft/min of this fluid enters the system, determine the exit velocity if the exit area is 2 ft22..

 A. 5000 ft/min  A. 5000 ft/min B. 4500 ft/min B. 4500 ft/min C. 3000 ft/min C. 3000 ft/min D. 4000 ft/minD. 4000 ft/min
100.100. The stream flow of a steam turbine is 50,000 lb/hr with steam specific volume of 0.831 ftThe stream flow of a steam turbine is 50,000 lb/hr with steam specific volume of 0.831 ft33/lb, determine the exit velocity./lb, determine the exit velocity.

 A. 72.6 ft/s  A. 72.6 ft/s B. 87.6 ft/s B. 87.6 ft/s C. 65.9 ft/s C. 65.9 ft/s D. 88.7 ft/sD. 88.7 ft/s
-------------------------------------------------------------------------------------NOTHING FOLLOWS----------------------------------------------------------------------------------------------------------------------------------------------------------------NOTHING FOLLOWS---------------------------------------------------------------------------
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Chemical Calculations, ThermodynaChemical Calculations, Thermodynamics, & mics, & Fluid FlowFluid Flow
 ________________________________________________ ____________________________________________________________________________________________________________________________________________________________________________________________________________

INSTRUCTIONS: Select the correct answer for each of the following questions. Mark only one answer for each item by marking the boxINSTRUCTIONS: Select the correct answer for each of the following questions. Mark only one answer for each item by marking the box
corresponding to the letter of your choice on the answer sheet provided. STRICTLY NO ERASURES ALLOWED. Use pencil no. 2 only.corresponding to the letter of your choice on the answer sheet provided. STRICTLY NO ERASURES ALLOWED. Use pencil no. 2 only.

1.1. Pig iron is prepared in a blast furnace from a hematite ore. The ore contains 83% iron oxide (FePig iron is prepared in a blast furnace from a hematite ore. The ore contains 83% iron oxide (Fe22OO33), the pig iron produced is 96% iron), the pig iron produced is 96% iron
and the iron in the stag contains 10% of the iron in the ore. How many tons of pig iron is produced for every 500 tons of ore?and the iron in the stag contains 10% of the iron in the ore. How many tons of pig iron is produced for every 500 tons of ore?

 A. 156 A. 156 B. B. 272 272 C. C. 150 150 D. D. 353353
2.2.  A s A solution olution containing containing 15% d15% d issolved issolved solids solids is is to be to be concentrated concentrated to 60to 60% % dissolved dissolved solids. solids. If If the evathe evaporator wiporator wi ll ll evaporate 2evaporate 20,000 0,000 kg kg ofof

water per hour, what must be the feed rate in kilograms per hour?water per hour, what must be the feed rate in kilograms per hour?
 A. 16803  A. 16803 B. 17782 B. 17782 C. 23333 C. 23333 D. 26667D. 26667

3.3. Feed consisting of 20% benzene and 80% inert solid. Pure nitrogen is used to absorb the benzene and 0.7 lb of benzene is absorbed perFeed consisting of 20% benzene and 80% inert solid. Pure nitrogen is used to absorb the benzene and 0.7 lb of benzene is absorbed per
pound of nitrogen. What amount of nitrogen is required to absorbed all the benzene per pound of solid?pound of nitrogen. What amount of nitrogen is required to absorbed all the benzene per pound of solid?

 A. 0.286  A. 0.286 B. 0.700 B. 0.700 C. 0.451 C. 0.451 D. 0.527D. 0.527
For numbersFor numbers 44 to to 6  6 ……
 A fuel  A fuel containing containing methane anmethane and ethane d ethane is burned is burned in excin excess air. ess air. The analyThe analysis of sis of the dry the dry stack stack gas is gas is given as given as follows: follows: 4.62% CO4.62% CO22, 3.08% CO,, 3.08% CO,
8.91% O8.91% O22 and 83.39% N and 83.39% N22 by mole. Determine the following: by mole. Determine the following:
4.4. The percentage of excess airThe percentage of excess air

 A. 33.61%  A. 33.61% B. 49.81% B. 49.81% C. 67.21% C. 67.21% D. 74.72%D. 74.72%
5.5. The mole percentage of methane in the fuelThe mole percentage of methane in the fuel

 A. 18.57%  A. 18.57% B. 20.36% B. 20.36% C. 40.71% C. 40.71% D. 81.43%D. 81.43%
6.6. If the fuel is composed mainly of a saturated hydrocarbon, what is the ratio of carbon to hydrogen in the fuel?If the fuel is composed mainly of a saturated hydrocarbon, what is the ratio of carbon to hydrogen in the fuel?

 A. 271  A. 271 B. 0.346 B. 0.346 C. 0.587 C. 0.587 D. 0.603D. 0.603
7.7.  A furnace completely  A furnace completely burns coal containiburns coal containi ng 70%C. Analysis ng 70%C. Analysis of the flue gas sof the flue gas s hows 15%COhows 15%CO22, 4%O2, 4%O222, 81% N, 81% N22 and no CO. what is the % of and no CO. what is the % of

the net hydrogen in the coal?the net hydrogen in the coal?
 A. 6.126%  A. 6.126% B. 1.53% B. 1.53% C. 2.38% C. 2.38% D. 3.94%D. 3.94%

8.8.  A pure saturate A pure saturate d hydrocarbon id hydrocarbon i s burned with s burned with excess air. Oexcess air. Orsat analysis rsat analysis of the product of the product of combustion of combustion shows 9.08% shows 9.08% COCO22, 1.63% CO, 5.28, 1.63% CO, 5.28
% O% O22 and no free H and no free H22. The formula of the hydrocarbon is. The formula of the hydrocarbon is

 A. C A. C33HH88 B. CB. C22HH66 C. CC. C44HH1010 D. CD. C22HH22

9.9.  A furnace is  A furnace is fired with cofired with coal containing al containing 6% moisture, 16% moisture, 18% VCM, 68% VCM, 67% FC, 7% FC, and 9% ashand 9% ash . The refuse . The refuse analysis shows analysis shows 5% VCM, 235% VCM, 23% FC and% FC and
62% ash. The higher heating value of the coal “as fired” is 14,300 BTU/lb. Calculate the percentage of the heating value of t62% ash. The higher heating value of the coal “as fired” is 14,300 BTU/lb. Calculate the percentage of the heating value of the coal that ishe coal that is
lost in the refuse. The moisture in the refuse is due to “wetting down” to prevent dusting. It is not moisture from the origilost in the refuse. The moisture in the refuse is due to “wetting down” to prevent dusting. It is not moisture from the original coal.nal coal.

 A. 4.68%  A. 4.68% B. 5.72% B. 5.72% C. 9.08% C. 9.08% D. 12.92%D. 12.92%
10.10. Coal fired in a furnace has a heating value of 13800 BTU/lb and contains 78.05%C and 1.2%S. The proximate analysis shows 4% M,Coal fired in a furnace has a heating value of 13800 BTU/lb and contains 78.05%C and 1.2%S. The proximate analysis shows 4% M,

24% FC, 8% ash and the analysis of the refuse shows 8% VCM, 25% FC and 32% ash. Calculate the % of C lost in the refuse.24% FC, 8% ash and the analysis of the refuse shows 8% VCM, 25% FC and 32% ash. Calculate the % of C lost in the refuse.
 A. 8.0%  A. 8.0% B. 4.22% B. 4.22% C. 9.5% C. 9.5% D. 17.0%D. 17.0%

11.11. The furnace at the Bataan refinery is using a fuel gas which contains methane, ethane and 20% nitrogen. The Orsat analysis showsThe furnace at the Bataan refinery is using a fuel gas which contains methane, ethane and 20% nitrogen. The Orsat analysis shows
4%M, 24% FC, 8% ash and the analysis of the refuse shows 8% VCM, 25% FC and 32% ash. Calculate the % of C lost in the refuse.4%M, 24% FC, 8% ash and the analysis of the refuse shows 8% VCM, 25% FC and 32% ash. Calculate the % of C lost in the refuse.

 A. 22.76  A. 22.76 B. 57.24 B. 57.24 C. 50.20 C. 50.20 D. 63.25D. 63.25
12.12. 19.6 grams of carbon disulfide reacted with excess oxygen to form carbon dioxide and sulfur dioxide. What is the amount of sulfur dioxide19.6 grams of carbon disulfide reacted with excess oxygen to form carbon dioxide and sulfur dioxide. What is the amount of sulfur dioxide

formed?formed?
 A. 33 g  A. 33 g B. 24 g B. 24 g C. 9.5 g C. 9.5 g D. 16.3 gD. 16.3 g

13.13. The flue gas analysis is 4.62% COThe flue gas analysis is 4.62% CO22, 3.08% CO, 8.91% O, 3.08% CO, 8.91% O22 and 83.39% N and 83.39% N22. Find the % excess if all fuel is burnt.. Find the % excess if all fuel is burnt.
 A. 20%  A. 20% B. 30% B. 30% C. 40% C. 40% D. 50%D. 50%

14.14.  A gaseous fuel is  A gaseous fuel is composed of 20% composed of 20% methane (CHmethane (CH44), 40% ethane (C), 40% ethane (C22HH66), and 40% propane (C), and 40% propane (C33HH88), where all percentages are by volume.), where all percentages are by volume.
The volumetric analysis of the dry products of combustion (ie. Everything except the water) for this fuel gives 10.6 % carbon dioxideThe volumetric analysis of the dry products of combustion (ie. Everything except the water) for this fuel gives 10.6 % carbon dioxide
(CO(CO22), 3% oxygen (O), 3% oxygen (O22), 1% carbon monoxide (CO) and 85.4% nitrogen (N), 1% carbon monoxide (CO) and 85.4% nitrogen (N22). Determine the air fuel ratio on a mass basis for this reaction.). Determine the air fuel ratio on a mass basis for this reaction.

 A. 1  A. 1 B. 18 B. 18 C. 23 C. 23 D. 33D. 33
15.15. If the reaction of 3.82 g of magnesium nitride with 7.73 g of water produced 3.6 g of magnesium oxide what is the percent yield of thisIf the reaction of 3.82 g of magnesium nitride with 7.73 g of water produced 3.6 g of magnesium oxide what is the percent yield of this

reaction?reaction?
 A. 94.5%  A. 94.5% B. 78.8% B. 78.8% C. 46.6% C. 46.6% D. 49.4%D. 49.4%

16.16.  A saturated  A saturated solution solution containing containing 1500 1500 kg of kg of potassium potassium chloride at chloride at 360 K 360 K is is cooled in cooled in an open an open tank to tank to 290 290 K. if K. if the specithe speci fic gravity fic gravity of theof the
solution is 1.2, the solubility of potassium chloride per 100 parts of water is 53.55 at 360 K and 34.5 at 290 K, calculate the amount ofsolution is 1.2, the solubility of potassium chloride per 100 parts of water is 53.55 at 360 K and 34.5 at 290 K, calculate the amount of
crystals obtained assuming that loss of water by evaporation is negligible.crystals obtained assuming that loss of water by evaporation is negligible.

 A. 4301 kg  A. 4301 kg B. 1500 kg B. 1500 kg C. 966 kg C. 966 kg D. 534 kgD. 534 kg
17.17.  An ideal gas  An ideal gas undergoes the undergoes the following reversifollowing reversi ble process : ble process : from an ifrom an initial state of nitial state of 7070ooC and 1 bar, It is compressed adiabatically to 150C and 1 bar, It is compressed adiabatically to 150ooC;C;

then it is cooled from 150 to 70then it is cooled from 150 to 70ooC at constant pressure and the final expanded isothermally to its original state. Calculate Q for the entireC at constant pressure and the final expanded isothermally to its original state. Calculate Q for the entire
cycle. Take Cv=3R/2.cycle. Take Cv=3R/2.

 A. -168 Btu/lbmol  A. -168 Btu/lbmol B. -1663 Btu/lbmol B. -1663 Btu/lbmol C. 1495 Btu/lbmol C. 1495 Btu/lbmol D. -998 Btu/lbmolD. -998 Btu/lbmol
18.18. Determine the value of N in the process pvDetermine the value of N in the process pvNN = constant if this process has the following end state: 100 psia, 1 cu ft; 20 psia, 6 cu ft.= constant if this process has the following end state: 100 psia, 1 cu ft; 20 psia, 6 cu ft.

 A. 0.80  A. 0.80 B. 0.90 B. 0.90 C. 0.75 C. 0.75 D. 0.98D. 0.98
19.19. What is the change in the entropy in Btu/What is the change in the entropy in Btu/ooF of 1 lbmol of an ideal gas which is initially at 120F of 1 lbmol of an ideal gas which is initially at 120ooF and 1 atm pressure is expandedF and 1 atm pressure is expanded

irreversibly to 1 atm and 70irreversibly to 1 atm and 70ooF? the molar heat capacity at constant pressure is 7 Btu/lbmol-F? the molar heat capacity at constant pressure is 7 Btu/lbmol-ooF.F.
 A. 4.58  A. 4.58 B. 8.95 B. 8.95 C. 0.63 C. 0.63 D. 0D. 0

20.20.  A steel casti A steel casti ng [Cp=0.5 kJ/kg-K] ng [Cp=0.5 kJ/kg-K] weighing 40 kg weighing 40 kg at a temperature at a temperature of 450of 450ooC is quenched in 150 kg of oil [Cp=2.5 kJ/kg-K] at 25C is quenched in 150 kg of oil [Cp=2.5 kJ/kg-K] at 25ooC. If thereC. If there
are no heat losses, what is the change in entropy of the casting?are no heat losses, what is the change in entropy of the casting?

 A. 26.13 kJ/K  A. 26.13 kJ/K B. -16.33 kJ/K B. -16.33 kJ/K C. 9.80 kJ/K C. 9.80 kJ/K D. 0D. 0
21.21.  A 10-L insula A 10-L insula ted container ted container is divided is divided into two parinto two par ts by a ts by a thin membrane. thin membrane. One part containOne part contains an ideal s an ideal gas at 1 gas at 1 atm and atm and 2525ooC and the otherC and the other

part is vacuum. Calculate the entropy change of the gas after the thin membrane burst?part is vacuum. Calculate the entropy change of the gas after the thin membrane burst?
 A. -1.26 J/K  A. -1.26 J/K B. 1.86 J/K B. 1.86 J/K C. 2.21 J/K C. 2.21 J/K D. 2.35 J/KD. 2.35 J/K
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22.22. Ninety kilograms of ice at 0Ninety kilograms of ice at 0ooC are completely melted. Find the entropy change, in kJ/K if TC are completely melted. Find the entropy change, in kJ/K if T22= 0 C.= 0 C.
 A. 0  A. 0 B. 45 B. 45 C. 85 C. 85 D. 110D. 110

23.23.  A  A newly newly designed designed refrigerator refrigerator has has a a capacity capacity of of 3140 3140 watts watts and and an an input input rating rating of of 735 735 watts. watts. The The coefficient coefficient of of performance performance of of thethe
refrigerator isrefrigerator is

 A. 5.67  A. 5.67 B. 4.27 B. 4.27 C. 3.26 C. 3.26 D. 4.44D. 4.44
24.24.  A  A 30 30 MW MW geothermal geothermal electric electric power power plant plant uses uses hot hot steam steam from from the the earth earth at at 157 157 deg deg C C to to heat heat and and vaporize vaporize isobutene, isobutene, which which turns turns aa

turbine that is connected to a generator. The isobutene is subsequently cooled to 27 deg C using fans and condensed back to a liquid.turbine that is connected to a generator. The isobutene is subsequently cooled to 27 deg C using fans and condensed back to a liquid.
The overall efficiency of the plant is 40% of the ideal (Carnot) efficiency. How many joules of heat must be released to the atmosphereThe overall efficiency of the plant is 40% of the ideal (Carnot) efficiency. How many joules of heat must be released to the atmosphere
per second?per second?

 A. 2.5E8  A. 2.5E8 B. 2.2E8 B. 2.2E8 C. 3E7 C. 3E7 D. 5.2E8D. 5.2E8
25.25. Steam generated in a power plant at aa pressure of 8600 kPa and a temperature of 500Steam generated in a power plant at aa pressure of 8600 kPa and a temperature of 500ooC is fed to a turbine. Exhaust from the turbineC is fed to a turbine. Exhaust from the turbine

enters a condenser at 10 kPa, where it is condensed to saturated liquid, which is then pump to the boiler. What is the thermal efficiency ofenters a condenser at 10 kPa, where it is condensed to saturated liquid, which is then pump to the boiler. What is the thermal efficiency of
a Rankine cycle operating at these conditions?a Rankine cycle operating at these conditions?

 A. 39.7%  A. 39.7% B. 46.2% B. 46.2% C. 50.8% C. 50.8% D. 61.2%D. 61.2%
26.26. Calculate the force necessary to accelerate a 20 000 lbm rocket vertically upward at the rate of 100 ft/secCalculate the force necessary to accelerate a 20 000 lbm rocket vertically upward at the rate of 100 ft/sec22..

 A. 82 100 lbf  A. 82 100 lbf B. 10 000 lbf B. 10 000 lbf C. 90 000 lbf C. 90 000 lbf D. 70 000 lbfD. 70 000 lbf
27.27. 1.05 x 101.05 x 1066 kJ of heat is added to 22.8 kilomoles of methane flowing at steady state at a temperature of 200 kJ of heat is added to 22.8 kilomoles of methane flowing at steady state at a temperature of 200ooC. What is the change inC. What is the change in

enthalpy in kJ/kmol?enthalpy in kJ/kmol?
 A. 46052.6  A. 46052.6 B. 52098.0 B. 52098.0 C. 54200.5 C. 54200.5 D. 56904.1D. 56904.1

28.28. What is the heat needed to raise 1 molecule of water by 10What is the heat needed to raise 1 molecule of water by 10ooC in ergs?C in ergs?
 A. 1.3E-15  A. 1.3E-15 B. 2.6E-12 B. 2.6E-12 C. 2.6E-14 C. 2.6E-14 D. 1.3E-12D. 1.3E-12

29.29. 10.4 g of Ag at 10010.4 g of Ag at 100ooC is mixed with 28 g of water. The temperature of water changes from 25C is mixed with 28 g of water. The temperature of water changes from 25ooC to 26.31C to 26.31ooC. What is the Cp of Ag? HintC. What is the Cp of Ag? Hint
Cp of water is 4.184 J/g-Cp of water is 4.184 J/g-ooC.C.

 A. 0.329  A. 0.329 B. 0.113 B. 0.113 C. 0.226 C. 0.226 D. 0.256D. 0.256
30.30.  A sample is consisting of 1.00 mo A sample is consisting of 1.00 mo le of Argon gas is expanle of Argon gas is expan ded isothermally and reversibly at 0ded isothermally and reversibly at 0ooC from 22.4 L to 44.8 L. The heat absorbedC from 22.4 L to 44.8 L. The heat absorbed

by the system isby the system is
 A. 0  A. 0 B. +1.13 kJ B. +1.13 kJ C. +1.57 kJ C. +1.57 kJ D. +2.27 kJD. +2.27 kJ

31.31.  A steel casti A steel casti ng [ Cp=0.5 ng [ Cp=0.5 kJ/kg-K] weikJ/kg-K] weighing 40 kg ghing 40 kg and at a and at a temperature of temperature of 450450ooC is quenched in 150 kg of oil [Cp=2.5 kJ/kg-K] at 25C is quenched in 150 kg of oil [Cp=2.5 kJ/kg-K] at 25ooC. IfC. If
there are no heat losses, what is the change in entropy of the oil?there are no heat losses, what is the change in entropy of the oil?

 A. 26.13 kJ/K  A. 26.13 kJ/K B. -16.33 kJ/K B. -16.33 kJ/K C. 9.80 kJ/K C. 9.80 kJ/K D. 0D. 0
32.32.  A steel casti A steel casti ng [ Cp=0.5 ng [ Cp=0.5 kJ/kg-K] weikJ/kg-K] weighing 40 kg ghing 40 kg and at a and at a temperature of temperature of 450450ooC is quenched in 150 kg of oil [Cp=2.5 kJ/kg-K] at 25C is quenched in 150 kg of oil [Cp=2.5 kJ/kg-K] at 25ooC. IfC. If

there are no heat losses, what is the change in entropy of the oil and casting considered together?there are no heat losses, what is the change in entropy of the oil and casting considered together?
 A. 26.13 kJ/K  A. 26.13 kJ/K B. -16.33 kJ/K B. -16.33 kJ/K C. 9.80 kJ/K C. 9.80 kJ/K D. 0D. 0

33.33.  A 10-L insula A 10-L insula ted container ted container is divided is divided into two parinto two par ts by a ts by a thin membrane. thin membrane. One part coOne part contains an idntains an ideal gas at eal gas at 1 atm and 1 atm and 2525ooC and the otherC and the other
part is vacuum. Calculate the entropy change of the surroundings?part is vacuum. Calculate the entropy change of the surroundings?

 A. 0  A. 0 B. 1.2 J/K B. 1.2 J/K C. 1.8 J/K C. 1.8 J/K D. 2.4 J/KD. 2.4 J/K
34.34.  Air is to be compressed reversi Air is to be compressed reversi bly from an initial condition of 1 bly from an initial condition of 1 atm and 60atm and 60ooF to a final state of 5 atm and 60F to a final state of 5 atm and 60ooF by isothermal compression.F by isothermal compression.

 At these  At these conditions, aiconditions, ai r may r may be considered be considered an ideal an ideal gas having gas having the constant the constant heat capaciheat capaci ties Cv=5 ties Cv=5 and Cp=7 and Cp=7 Btu/lbmol-Btu/lbmol-ooF. Calculate theF. Calculate the
work required for the process.work required for the process.

 A. 1676 Btu/lbmol  A. 1676 Btu/lbmol B. -1676 Btu/lbmol B. -1676 Btu/lbmol C. 2030 Btu/lbmol C. 2030 Btu/lbmol D. -2030 Btu/lbmolD. -2030 Btu/lbmol
35.35.  A fuel  A fuel furnishes furnishes 7000 c7000 calories alories of heat of heat per gper g ram of ram of fuel. fuel. Calculate Calculate the mthe maximum woaximum work in rk in calorie calorie per gram per gram of fuel of fuel which cawhich can be n be obtainedobtained

from this heat in an engine which is operated with water between its boiling point and 40from this heat in an engine which is operated with water between its boiling point and 40ooC.C.
 A. 1126  A. 1126 B. 1425 B. 1425 C. 1870 C. 1870 D. 2021D. 2021

36.36.  A 10-L insula A 10-L insula ted container ted container is divided is divided into two parinto two par ts by a ts by a thin membrane. thin membrane. One part coOne part contains an idntains an ideal gas at eal gas at 1 atm and 1 atm and 2525ooC and the otherC and the other
part is vacuum. Calculate the pressure after the thin membrane burst?part is vacuum. Calculate the pressure after the thin membrane burst?

 A. 2 atm  A. 2 atm B. 1.5 atm B. 1.5 atm C. 1.0 atm C. 1.0 atm D. 0.5 atmD. 0.5 atm
37.37.  A refrigerator is r A refrigerator is r ated at a COated at a COP of 4. TP of 4. The refrigerated space he refrigerated space that it cools that it cools requires a peak requires a peak cooling rate of cooling rate of 30,000 kJ/hr. Wha30,000 kJ/hr. Wha t size electricalt size electrical

motor (rated in horsepower) is required for the refrigerator.motor (rated in horsepower) is required for the refrigerator.
 A. 3.45 Hp  A. 3.45 Hp B. 1.67 Hp B. 1.67 Hp C. 2.79 Hp C. 2.79 Hp D. 3.90 HpD. 3.90 Hp

38.38. If during an expansion process the volume of a gas changes from 5 to 15 cu ft and the pressure changes according to the equationIf during an expansion process the volume of a gas changes from 5 to 15 cu ft and the pressure changes according to the equation
p=1000(0.30v + 1), what is the work done in ft-lb by the gas?p=1000(0.30v + 1), what is the work done in ft-lb by the gas?

 A. 5.76x10 A. 5.76x1088 B. B. 3.85x103.85x1066 C. C. 6.95x106.95x1088 D. D. 4.38x104.38x1088

39.39. Twenty five liters of hydrogen is produced at a total pressure of 1 atm by the action of acid on a metal. Calculate the work done by the gasTwenty five liters of hydrogen is produced at a total pressure of 1 atm by the action of acid on a metal. Calculate the work done by the gas
in pushing back the atmosphere in joules.in pushing back the atmosphere in joules.

 A. 35.1  A. 35.1 B. 847 B. 847 C. 3540 C. 3540 D. 3540E7D. 3540E7
40.40. Twenty five liters of hydrogen is produced at a total pressure of 1 atm by the action of acid on a metal. Calculate the work done by gas inTwenty five liters of hydrogen is produced at a total pressure of 1 atm by the action of acid on a metal. Calculate the work done by gas in

pushing back the atmosphere in calories.pushing back the atmosphere in calories.
 A. 35.1  A. 35.1 B. 847 B. 847 C. 3540 C. 3540 D. 3540E7D. 3540E7

41.41. Two pounds of air is compressed from 20 psia to 200 psia while maintaining the temperature constant at 100Two pounds of air is compressed from 20 psia to 200 psia while maintaining the temperature constant at 100ooF. Calculate the heatF. Calculate the heat
transfer needed to accomplish this process.transfer needed to accomplish this process.

 A. -100.6 BTU  A. -100.6 BTU B. -390.1 BTU B. -390.1 BTU C. -1796.7 BTU C. -1796.7 BTU D. -241.7 BTUD. -241.7 BTU
42.42.  A child’s ball A child’s balloon fille at 27oon fille at 27ooC has a radius of 10 cm. If the balloon is taken outside on a very hot day when the temperature is 50C has a radius of 10 cm. If the balloon is taken outside on a very hot day when the temperature is 50ooC. WhatC. What

is its new radius?is its new radius?
 A. 10.45 cm  A. 10.45 cm B. 10.25 cm B. 10.25 cm C. 10.40 cm C. 10.40 cm D. 10.55 cmD. 10.55 cm

43.43. Two kg of air is compressed in an insulated cylinder from 400 kPa to 15 000 kPa. Determine the work necessary if the initial temperatureTwo kg of air is compressed in an insulated cylinder from 400 kPa to 15 000 kPa. Determine the work necessary if the initial temperature
is 200 C.is 200 C.

 A. -1620 kJ  A. -1620 kJ B. -1230 kJ B. -1230 kJ C. 3000 kJ C. 3000 kJ D. 1320 kJD. 1320 kJ
44.44. The work of a polyprotic (n=1.21) compression of air (Cp/Cv=1.40) in a system with moving boundary from P1=15 psia, V1=1.0 ftThe work of a polyprotic (n=1.21) compression of air (Cp/Cv=1.40) in a system with moving boundary from P1=15 psia, V1=1.0 ft33 toto

P2=150 psia. V2=0.15 ftP2=150 psia. V2=0.15 ft33 is is
 A. 35.5 ft-lb  A. 35.5 ft-lb B. 1080 ft-lb B. 1080 ft-lb C. 2700 ft-lb C. 2700 ft-lb D. 5150 ft-lbD. 5150 ft-lb

45.45. Calculate the percentage of CaO in CaCOCalculate the percentage of CaO in CaCO33..
 A. 42.7%  A. 42.7% B. 45.6% B. 45.6% C. 52.0% C. 52.0% D. 56.0%D. 56.0%

46.46.  A sample of impure cuprite Cu A sample of impure cuprite Cu22O contains 66.6% copper. What is the percentage of pure CuO contains 66.6% copper. What is the percentage of pure Cu22O in the sample?O in the sample?
 A. 45%  A. 45% B. 55% B. 55% C. 65% C. 65% D. 75%D. 75%
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47.47.  A 5.82  A 5.82 g silg sil ver is ver is dissolved dissolved in nitric in nitric acid. When acid. When sodium csodium chloride is hloride is added tadded to the o the solution, solution, all the all the silver is silver is precipitated precipitated as AgCl. as AgCl. The AgClThe AgCl
precipitated weighs 7.20 g. Determine the percentage silver in the coin.precipitated weighs 7.20 g. Determine the percentage silver in the coin.

 A. 83.2%  A. 83.2% B. 89.6% B. 89.6% C. 93.1% C. 93.1% D. 96.8%D. 96.8%
48.48.  A sample of impure sulfate ore co A sample of impure sulfate ore co ntains 42.43 % Zn. Find the percentains 42.43 % Zn. Find the perce ntage of Pure ZnS in the sample.ntage of Pure ZnS in the sample.

 A. 67.10%  A. 67.10% B. 63.10% B. 63.10% C. 56.05% C. 56.05% D. 52.15%D. 52.15%
49.49. The “roasting” of 100 g of copper ore yielded 75.4 g of 89.5 % pure copper. If the ore is composed of CuThe “roasting” of 100 g of copper ore yielded 75.4 g of 89.5 % pure copper. If the ore is composed of Cu22S and CuS with 11.0% inertS and CuS with 11.0% inert

impurity, calculate the percent of Cuimpurity, calculate the percent of Cu22S in the ore.S in the ore.
 A. 62%  A. 62% B. 38% B. 38% C. 74% C. 74% D. 28%D. 28%

50.50.  A 1.2048  A 1.2048 g sample g sample of impure of impure NaCONaCO33 is dissolved and allowed to react with a solution of CaCl is dissolved and allowed to react with a solution of CaCl22. The resulting CaCO. The resulting CaCO33, after precipitation,, after precipitation,
filtration, and drying, was found to weight 1.0362 g. Assuming that the impurities do not contribute to the weight of the precipitate,filtration, and drying, was found to weight 1.0362 g. Assuming that the impurities do not contribute to the weight of the precipitate,
calculate the percent purity of the Nacalculate the percent purity of the Na22COCO33..

 A. 86.2%  A. 86.2% B. 88.9% B. 88.9% C. 91.9% C. 91.9% D. 93.2%D. 93.2%
51.51.  An  An 8.24-gram 8.24-gram sample sample of a of a hydrated hydrated salt salt is is heated heated until until it hit has a as a constant constant mass mass of 6of 6 .20 gra.20 grams. Wms. What was hat was the the percent percent by mby mass ass of watof waterer

contained in the original sample?contained in the original sample?
 A. 14.1%  A. 14.1% B. 32.9% B. 32.9% C. 24.8% C. 24.8% D. 75.2%D. 75.2%

52.52.  A furnace is fired  A furnace is fired with petroleum oil with petroleum oil containing 80%C, 13containing 80%C, 13 % H, 3%S, 1% H, 3%S, 1% N and 3% % N and 3% O. Determine the O. Determine the moles theoretical air moles theoretical air required frequired for theor the
combustion of one kilogram of oil.combustion of one kilogram of oil.

 A. 0.09917  A. 0.09917 B. 99.17 B. 99.17 C. 0.4722 C. 0.4722 D. 472.2D. 472.2
53.53.  A  A pure pure saturated saturated hydrocarbon hydrocarbon is is burned burned with with excess excess air. air. Orsat Orsat analysis analysis of of the the products products of of combustion combustion shows shows 9.08% 9.08% COCO22, 1.63% CO,, 1.63% CO,

5.28% O5.28% O22 and no free H and no free H22. Calculate the formula of hydrocarbon.. Calculate the formula of hydrocarbon.
 A. C A. C22HH66 B. CB. C33HH88 C. CC. C44HH1010 D. CD. C55HH1212

54.54.  A  A pure pure saturated saturated hydrocarbon hydrocarbon is is burned burned with with excess excess air. air. Orsat Orsat analysis analysis of of the the products products of of combustion combustion shows shows 9.08% 9.08% COCO22, 1.63% CO,, 1.63% CO,
5.28% O5.28% O22 and no free H and no free H22. Calculate the percent excess air supplied.. Calculate the percent excess air supplied.

 A. 20%  A. 20% B. 25% B. 25% C. 30% C. 30% D. 35%D. 35%
55.55.  A 100-kg batch of clay contains 20 A 100-kg batch of clay contains 20 % water. It was dried to a water co% water. It was dried to a water co ntent of 5%. How much water is removentent of 5%. How much water is remove d?d?

 A. 15.8 lbs  A. 15.8 lbs B. 27.2 lbs B. 27.2 lbs C. 15.8 kgs C. 15.8 kgs D. 27.2 kgsD. 27.2 kgs
56.56.  A  A log log mass mass 40 40 kg kg is is dropped dropped into into a a river river at at 00ooC. If the relative desity of the log is 0.80, what will be the volume of the log above theC. If the relative desity of the log is 0.80, what will be the volume of the log above the

surface?surface?
 A. 0.020 cu.m.  A. 0.020 cu.m. B. 0.040 cu.m. B. 0.040 cu.m. C. 0.08 cu.m. C. 0.08 cu.m. D. 0.01 cu.m.D. 0.01 cu.m.

57.57. Water flows through an 8-in (ID=7.891 in) steel pipe at an average velocity of 6 ft/s. Downstream the pipe splits into an 8-in main and a 2Water flows through an 8-in (ID=7.891 in) steel pipe at an average velocity of 6 ft/s. Downstream the pipe splits into an 8-in main and a 2
in (ID=2.067 in) bypass pipes. If the velocity in the bypass is twice in (ID=2.067 in) bypass pipes. If the velocity in the bypass is twice the velocity of the main pipe, the volumetric flow rate the velocity of the main pipe, the volumetric flow rate [ft[ft33/s] in the main/s] in the main
pipe ispipe is

 A. 10.58  A. 10.58 B. 5.29 B. 5.29 C. 1.84 C. 1.84 D. 0.25D. 0.25
58.58.  A pressure  A pressure tank cotank contains a ntains a fluid fluid with weight with weight density density 81.5 lbf/ft81.5 lbf/ft33. The pressure in the air space is 100 psia. Fluid exits to the atmosphere. The pressure in the air space is 100 psia. Fluid exits to the atmosphere

from the bottom of the tank. What is the exit velocity v? The distance from the surface of the fluid exit point is 10 feet.from the bottom of the tank. What is the exit velocity v? The distance from the surface of the fluid exit point is 10 feet.
 A. 25.4 ft/s  A. 25.4 ft/s B. 98.5 ft/s B. 98.5 ft/s C. 101.7 ft/s C. 101.7 ft/s D. 106.6 ft/sD. 106.6 ft/s

59.59. Water at 100Water at 100ooF is flowing through a straight 4-in schedule 40 pipe at a rate of 1 gal/min. The length of the pipe is 10 feet.F is flowing through a straight 4-in schedule 40 pipe at a rate of 1 gal/min. The length of the pipe is 10 feet.
 A. 0.0378  A. 0.0378 B. 0.0454 B. 0.0454 C. 0.0504 C. 0.0504 D. 0.0252D. 0.0252

60.60. Water enters a boiler at 18.33Water enters a boiler at 18.33ooC and 137.9 kPa through a pipe at an average velocity of 1.52 m/s. Exit steam at a height of 15.2 m aboveC and 137.9 kPa through a pipe at an average velocity of 1.52 m/s. Exit steam at a height of 15.2 m above
the liquid inlet leaves at 137.9 kPa, 148.9the liquid inlet leaves at 137.9 kPa, 148.9ooC, and 9.14 m/s in the outlet line. At steady state how much heat must be added per kg mass ofC, and 9.14 m/s in the outlet line. At steady state how much heat must be added per kg mass of
steam? The flow in the two pipes is turbulent.steam? The flow in the two pipes is turbulent.

 A. 2.69E6 J  A. 2.69E6 J B. 3.21E8 J B. 3.21E8 J C. 5.12E7 J C. 5.12E7 J D. 7.0E5 JD. 7.0E5 J
61.61. Water at 60 deg F is flowing through a 3-inch I.D. smooth horizontal pipe. If the Reynolds number is 35,300the pressure drop in pressureWater at 60 deg F is flowing through a 3-inch I.D. smooth horizontal pipe. If the Reynolds number is 35,300the pressure drop in pressure

drop in psi per 100 ft of the pipe isdrop in psi per 100 ft of the pipe is
 A. 1.67  A. 1.67 B. 0.17 B. 0.17 C. 6.85 C. 6.85 D. 2.22D. 2.22

62.62.  A water storage  A water storage tank assumes tank assumes the supply the supply water into a water into a factory. Water factory. Water is supplied is supplied to the tank to the tank through a through a booster pimp booster pimp installed installed in the watein the wate rr
line. The theoretical pupm horsepower required is 3.25 hp. What is the monthly operating cost of the pump if electric power cost on theline. The theoretical pupm horsepower required is 3.25 hp. What is the monthly operating cost of the pump if electric power cost on the
average is PhP 3.73/kWh. The pump is 65% efficient and operates for 12 hr a day.average is PhP 3.73/kWh. The pump is 65% efficient and operates for 12 hr a day.

 A. P 3300  A. P 3300 B. P 5000 B. P 5000 C. P 7000 C. P 7000 D. P 12000D. P 12000
63.63. Water at 60 deg F is flowing through a 3-inch I.D. smooth horizontal pipe. A pitot tube shows a 3-inch Hg differential. If the pitot tube isWater at 60 deg F is flowing through a 3-inch I.D. smooth horizontal pipe. A pitot tube shows a 3-inch Hg differential. If the pitot tube is

located at the center of the pioe, what is the mass flow rate of the water [lb/s]?located at the center of the pioe, what is the mass flow rate of the water [lb/s]?
 A. 11.61  A. 11.61 B. 14.24 B. 14.24 C. 31.7 C. 31.7 D. 37.1D. 37.1

64.64. What size sharp-edged orifice [inches] was in use if a flow of 120 gpm produced a 4-in Hg differential ina 4-in Schedule 40 pipe. The fluid,What size sharp-edged orifice [inches] was in use if a flow of 120 gpm produced a 4-in Hg differential ina 4-in Schedule 40 pipe. The fluid,
measured at 60 deg F, has a viscosity of 1 cSt and a specific gravity of 1measured at 60 deg F, has a viscosity of 1 cSt and a specific gravity of 1
 A. 2.21  A. 2.21 B. 1.35 B. 1.35 C. 4.67 C. 4.67 D. 2D. 2

65.65.  A pump req A pump requires 5 Hp uires 5 Hp to transport to transport the liquid from the liquid from a lake to a lake to a reservoir. Ia reservoir. I f the pump f the pump efficiency is efficiency is 65% and the 65% and the electricity costelectricity costs P0.s P0.30/kWh,30/kWh,
what is the monthly cost if the pump operates 12 hours per day?what is the monthly cost if the pump operates 12 hours per day?

 A. P280  A. P280 B. P680 B. P680 C. P220 C. P220 D. P620D. P620
66.66. The increase in poiwer requirement of a centrifugal pump when the speed is increased by 20% is approximatelyThe increase in poiwer requirement of a centrifugal pump when the speed is increased by 20% is approximately

 A. 100%  A. 100% B. 44% B. 44% C. 73% C. 73% D. 14.5%D. 14.5%
67.67. Oil with the viscosity of 30 cp and density of 60lb/ftOil with the viscosity of 30 cp and density of 60lb/ft33  flows through a ½ in ID tube. Determine the velocity in ft/s below which flow is  flows through a ½ in ID tube. Determine the velocity in ft/s below which flow is

laminar?laminar?
 A. 13.1  A. 13.1 B. 16.9 B. 16.9 C. 87.2 C. 87.2 D. 0.63D. 0.63

68.68. The distance between plates is Δy=0.5 cm, Δv=10 cm/s and the fluid is ethyl alcohol at 273 K having a viscosity of 1.77The distance between plates is Δy=0.5 cm, Δv=10 cm/s and the fluid is ethyl alcohol at 273 K having a viscosity of 1.77 cp. Calculate the cp. Calculate the
shear stress in dyne per square centimeter.shear stress in dyne per square centimeter.

 A. 0.210  A. 0.210 B. 0.354 B. 0.354 C. 0.540 C. 0.540 D. 0.720D. 0.720
69.69. One method of determining the radius of capillary tube is to measure the rate of flow of a viscous fluid through a tube. Given the following:One method of determining the radius of capillary tube is to measure the rate of flow of a viscous fluid through a tube. Given the following:

Length Length of of the the capillary capillary =50.2 =50.2 cmcm
Kinematic Kinematic viscosity viscosity of of the the fluid fluid =0.000043 =0.000043 mm22/s/s
Density Density of of fluid fluid =9.55 =9.55 kg/mkg/m33

Pressure Pressure drop drop across across horizontal horizontal tube tube =4.77 =4.77 atmatm
Mass Mass rate rate of of flow flow through through tube tube =0.003 =0.003 kg/seckg/sec

The radius of the capillary in mm isThe radius of the capillary in mm is
 A. 0.18  A. 0.18 B. 0.45 B. 0.45 C. 0.14 C. 0.14 D. 0.75D. 0.75
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70.70. The friction factor for flow through a pipe with a relative roughness of 0.004 at a Reynolds No. of 80,000 is approximately equal ro.The friction factor for flow through a pipe with a relative roughness of 0.004 at a Reynolds No. of 80,000 is approximately equal ro.
 A. 0.052  A. 0.052 B. 0.025 B. 0.025 C. 0.03 C. 0.03 D. 0,038D. 0,038

71.71.  Air at  Air at 250C [visco250C [viscosity =0.018 sity =0.018 cP] enters cP] enters a section a section of 2-in of 2-in schedule 40 schedule 40 commercial scommercial s teel pipe teel pipe at a at a gauge pressure gauge pressure of 310 of 310 kPa and kPa and a flowa flow
rate of 1200 kg/h. Assuming isothermal flow, what is the pressure drop [kPa} in 60 m of pipe?rate of 1200 kg/h. Assuming isothermal flow, what is the pressure drop [kPa} in 60 m of pipe?

 A. 350  A. 350 B. 155 B. 155 C. 101.3 C. 101.3 D. 61D. 61
72.72. Sulfuric acid is pumped at 3 kg/s through a 60-m length of smooth 25 mm pipe. If the pressure drop falls by one-half, what will be the newSulfuric acid is pumped at 3 kg/s through a 60-m length of smooth 25 mm pipe. If the pressure drop falls by one-half, what will be the new

flow rate [kg/s]? Assume the following properties of sulfuric acid SG=1.84, viscosity= 25 cP.flow rate [kg/s]? Assume the following properties of sulfuric acid SG=1.84, viscosity= 25 cP.
 A. 3  A. 3 B. 2 B. 2 C. 0.2 C. 0.2 D. 0.124D. 0.124

73.73.  A rectangular  A rectangular duct 4 ft duct 4 ft by 1.5 ft by 1.5 ft in cross in cross section carries cosection carries conditioned air. nditioned air. In determining In determining the pressure the pressure drop through tdrop through t he ducthe duct , the eq, the equivalentuivalent
diameter in feet, may be used in the case isdiameter in feet, may be used in the case is

 A. 4  A. 4 B. 1.5 B. 1.5 C. 2.18 C. 2.18 D. 2.75D. 2.75
74.74. Water at 60 deg F flows through a 3-Water at 60 deg F flows through a 3-inch inside diameter smooth horizontal pipe. If the Reynold’s number is 353000, calculate the ratio ofinch inside diameter smooth horizontal pipe. If the Reynold’s number is 353000, calculate the ratio of

maximum velocity to average velocity.maximum velocity to average velocity.
 A. 1.05  A. 1.05 B. 1.22 B. 1.22 C. 1.72 C. 1.72 D. 1.89D. 1.89

75.75. Which of the following meters will have the highest permanent pressure loss?Which of the following meters will have the highest permanent pressure loss?
 A. Pitot tube  A. Pitot tube B. orifice B. orifice C. venturi C. venturi D. rotameterD. rotameter

76.76. The most economical valve for use with a large diameter pipes.The most economical valve for use with a large diameter pipes.
 A. butterfly  A. butterfly B. globe B. globe C. needle C. needle D. gateD. gate

77.77. Multistage compressors are used in industry because, theyMultistage compressors are used in industry because, they
 A. reduce the cost compressor A. reduce the cost compressor
B. resemble closely to isothermal compressionB. resemble closely to isothermal compression

C. reduce the size requirementC. reduce the size requirement
D. are easy to controlD. are easy to control

78.78. The pressure drop through a gate valve is lowest whenThe pressure drop through a gate valve is lowest when
 A. fully open  A. fully open B. ¾ open B. ¾ open C. ½ open C. ½ open D. ¼ openD. ¼ open

79.79. Property of fluid that converts kinetic energy to heat energy.Property of fluid that converts kinetic energy to heat energy.
 A. viscosity  A. viscosity B. fluidity B. fluidity C. shear C. shear D. resistanceD. resistance

80.80. Which of the following is an extensive property?Which of the following is an extensive property?
 A. temperature  A. temperature B. velocity B. velocity C. pressure C. pressure D. massD. mass

81.81. If the temperature of a confined gas is constant, the pressure is inversely proportional to the volume. This is known as:If the temperature of a confined gas is constant, the pressure is inversely proportional to the volume. This is known as:
 A. Charles law  A. Charles law B.B. Archimedes principle Archimedes principle C.C. Boyle’s lawBoyle’s law D. Dalton’s lawD. Dalton’s law

82.82. Which of the following is the most efficient?Which of the following is the most efficient?
 A. Carnot  A. Carnot B. Brayton B. Brayton C. Otto C. Otto D. DieselD. Diesel

83.83. The achievement of a temperature below that of the intermediate surroundings isThe achievement of a temperature below that of the intermediate surroundings is
 A. air conditioning  A. air conditioning B. drying B. drying C. refrigeration C. refrigeration D. evaporationD. evaporation

84.84. Work is aWork is a
 A. property of the system A. property of the system
B. state functionB. state function

C. path functionC. path function
D. state description of a systemD. state description of a system

85.85. Throttling process isThrottling process is
 A. a reversible and isothermal proces A. a reversible and isothermal proces ss
B. a reversible and constant entropy processB. a reversible and constant entropy process

C. an irreversible and constant entropyC. an irreversible and constant entropy
D. constant enthalpy processD. constant enthalpy process

86.86. In a 3-stage compressor system whose isentropic efficiencies are reported to be 0.75, 0.85 and 0.84, respectively, stema initially at 10In a 3-stage compressor system whose isentropic efficiencies are reported to be 0.75, 0.85 and 0.84, respectively, stema initially at 10
kPa is compresses to a final pressure of 500 kPa. The overall efficiency of the system iskPa is compresses to a final pressure of 500 kPa. The overall efficiency of the system is

 A. greater than 0.85 A. greater than 0.85
B. less than 0.75B. less than 0.75

C. in between 0.75 and 0.85C. in between 0.75 and 0.85
D. in between 0.84 and 0.90D. in between 0.84 and 0.90

87.87.  A vertical fu A vertical fu rnace is made rnace is made up of an up of an inner wall of inner wall of firebrick 20 firebrick 20 cm thick folcm thick fol lowed by inlowed by insulating brick sulating brick 15 cm thic15 cm thick and an k and an outer outer wall of steewall of stee l 1l 1
cm thick. The surface temperature of the wall adjacent to the combustion chamber is 1200cm thick. The surface temperature of the wall adjacent to the combustion chamber is 1200ooC while that of the outer surface of steel isC while that of the outer surface of steel is
5050ooC. The thermal conductivities of the wall material W/m-K are firebrick, 10; insulating brick 0.26; and steel, 45. Neglecting the filmC. The thermal conductivities of the wall material W/m-K are firebrick, 10; insulating brick 0.26; and steel, 45. Neglecting the film
resistance and contact resistance of joints, determine the heat loss per sq. m. of wall area.resistance and contact resistance of joints, determine the heat loss per sq. m. of wall area.
 A. 2.55 W/m A. 2.55 W/m22 B. B. 1.93 1.93 W/mW/m22 C. C. 0.93 0.93 W/mW/m22 D. D. 1.45 1.45 W/mW/m22

88.88.  A hollow  A hollow sphere is sphere is heated so heated so that the that the inside wall inside wall temperature is temperature is 300300ooF. The sphere has an internal diameter of 6 inches and is 2 inchesF. The sphere has an internal diameter of 6 inches and is 2 inches
thick. What is the heat loss from the sphere if the outer surface is maintained at 212thick. What is the heat loss from the sphere if the outer surface is maintained at 212ooF? The thermal conductivity of metal is 8 Btu/hr-ft-F? The thermal conductivity of metal is 8 Btu/hr-ft-ooF.F.

 A. 4200 Btu/hr  A. 4200 Btu/hr B. 5080 Btu/hr B. 5080 Btu/hr C. 5529 Btu/hr C. 5529 Btu/hr D. 6024 Btu/hrD. 6024 Btu/hr
{89-90} At a temperature of 366.4{89-90} At a temperature of 366.4ooK, the vapor pressure of n-hexane and octane are 1480 and 278 mmHg, respectively. Assume the heane-K, the vapor pressure of n-hexane and octane are 1480 and 278 mmHg, respectively. Assume the heane-
octane system obey Roult’s law and the metal is 8 Btu/hr octane system obey Roult’s law and the metal is 8 Btu/hr -ft--ft-ooF.F.
89.89. Calculate the equilibrium liquid composition (in mole fraction) of the more volatile component.Calculate the equilibrium liquid composition (in mole fraction) of the more volatile component.

 A. 0.401  A. 0.401 B. 0782 B. 0782 C. 0.653 C. 0.653 D. 0.236D. 0.236
90.90. Calculate the equilibrium vapor composition (in mole fraction) of more volatile component.Calculate the equilibrium vapor composition (in mole fraction) of more volatile component.

 A. 0.245  A. 0.245 B. 0.544 B. 0.544 C. 0.781 C. 0.781 D. 0942D. 0942
91.91.  An  An industrial industrial process process for for the the production production of of sulfuric sulfuric acid acid that that is is based based on on the the oxidation oxidation of of sulfur sulfur to to sulfur sulfur trioxide trioxide on on a a vanadium vanadium oxideoxide

catalyst, followed by reaction with water in fuming sulfuric acid.catalyst, followed by reaction with water in fuming sulfuric acid.
 A. Bayer process A. Bayer process
B. Lead chamber processB. Lead chamber process

C. Leblanc processC. Leblanc process
D. contact processD. contact process

92.92. Compounds added to the glass to give it the white opaque appearance so characteristics of vitreous enamels.Compounds added to the glass to give it the white opaque appearance so characteristics of vitreous enamels.
 A. fluxes  A. fluxes B. opacifiers B. opacifiers C. electrolytes C. electrolytes D. whitenersD. whiteners

93.93. The union of the nonvolatile inorganic oxides resulting from the decomposition and fusion of alkali and alkaline earth compounds, sand,The union of the nonvolatile inorganic oxides resulting from the decomposition and fusion of alkali and alkaline earth compounds, sand,
and other constituents, ending in a product with random atomic structure. It is a rigid, undercooled liquid having no definite melting pointand other constituents, ending in a product with random atomic structure. It is a rigid, undercooled liquid having no definite melting point
and sufficiently high viscosity to prevent crystallization.and sufficiently high viscosity to prevent crystallization.

 A. ceramics  A. ceramics B. glass B. glass C. cements C. cements D. refractoriesD. refractories
94.94.  A small hole in the  A small hole in the wall of a cavity in an wall of a cavity in an object of any kind object of any kind behaves like a blackbody behaves like a blackbody because any radiation that because any radiation that falls on it falls on it is trapped insideis trapped inside

by reflections from the cavity wall until it is absorbed. At what rate does radiation escape from a hole of area 20 cmby reflections from the cavity wall until it is absorbed. At what rate does radiation escape from a hole of area 20 cm22 in the wall surface in the wall surface
whose interior temperature is 800whose interior temperature is 800ooC?C?

 A. 150 W  A. 150 W B. 142 W B. 142 W C. 135 W C. 135 W D. 146 WD. 146 W
95.95.  An equipment used to separate li An equipment used to separate li quids where there is sufficiquids where there is suffici ent differences in density between the lient differences in density between the li quids for the droplets to settle reaquids for the droplets to settle rea dily.dily.

 A. decanters  A. decanters B. hydrocyclones B. hydrocyclones C. coalescers C. coalescers D. centrifugeD. centrifuge
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96.96.  A principle type of gas-solids se A principle type of gas-solids separator employing centrifugal forceparator employing centrifugal force ..
 A. cyclones A. cyclones
B. air filterB. air filter

C. gravity settlerC. gravity settler
D. impingement separatorD. impingement separator

97.97.  A f A f luid luid has a has a velocity velocity of 1of 100 00 ft/s ft/s when when entering entering a a piece piece of of apparatus. apparatus. With With what what velocity velocity must must the the fluid fluid leave leave the the apparatus apparatus so so that that thethe
difference in entering and leaving kinetic energies is equivalent to 1 BTU/lb of the fluid?difference in entering and leaving kinetic energies is equivalent to 1 BTU/lb of the fluid?

 A. 185 ft/s  A. 185 ft/s B. 210 ft/s B. 210 ft/s C. 245 ft/s C. 245 ft/s D. 254 ft/sD. 254 ft/s
98.98.  A  A distillation distillation column column separates separates 10,000 10,000 kg/hr kg/hr of of benzene-toluene benzene-toluene mixture mixture as as shown shown in in the the figure figure below. below. Xf, Xf, Xd, Xd, and and Xw Xw represents represents thethe

weight fractions of benzene in the feed, distillate and residue respectively.weight fractions of benzene in the feed, distillate and residue respectively.

Find the reflux rationFind the reflux ration
 A. 0.5  A. 0.5 B. 0.6 B. 0.6 C. 1.0 C. 1.0 D. 2.0D. 2.0

99.99. Petroleum oil of specific gravity 0.9 and viscosity 13 centipoise flows isothermally through a horizontal sch 40, 3-in pipe. a pitot tube isPetroleum oil of specific gravity 0.9 and viscosity 13 centipoise flows isothermally through a horizontal sch 40, 3-in pipe. a pitot tube is
inserted at the center of the pipe, and its leads are filled with the same oil and attached to a U-tube containing water. The reading on theinserted at the center of the pipe, and its leads are filled with the same oil and attached to a U-tube containing water. The reading on the
manometer is 3 ft. Calculate manometer is 3 ft. Calculate the volumetric flow of oil the volumetric flow of oil (ft(ft33/min)/min)

 A. 0.11  A. 0.11 B. 1.12 B. 1.12 C. 11.12 C. 11.12 D. 112D. 112
100.100.  A Carnot machine operates between  A Carnot machine operates between a hot reservoir at 200a hot reservoir at 200ooC and a cold reservoir at 20C and a cold reservoir at 20ooC. When it operates as an engine, it receivesC. When it operates as an engine, it receives

10000 kJ/kg, find the coefficient of performance (COP), when operated as a refrigerator.10000 kJ/kg, find the coefficient of performance (COP), when operated as a refrigerator.
 A. 1.77  A. 1.77 B. 1.81 B. 1.81 C. 1.63 C. 1.63 D. 1.97D. 1.97

-------------------------------------------------------------------------------------NOTHING FOLLOWS----------------------------------------------------------------------------------------------------------------------------------------------------------------NOTHING FOLLOWS---------------------------------------------------------------------------
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8,000 kg/hr8,000 kg/hr

RefluxReflux

DistillateDistillate
Xd=0.95Xd=0.95

Bottom productBottom product
Xw=0.05Xw=0.05

FeedFeed
10,000 kg/hr10,000 kg/hr
Xf=0.50Xf=0.50
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1.1.  A multiple effect e A multiple effect e vaporator produces vaporator produces 10,000 kg of s10,000 kg of salt from a 2alt from a 20% brine soluti0% brine soluti on per day. One on per day. One kg of steam evkg of steam evaporates 0.7 N aporates 0.7 N kg kg of waterof water
in N effects at a cost of P25 per 1000 kg of steam. The cost of the first effect is P450,000 and the additional effects at P300,000 each.in N effects at a cost of P25 per 1000 kg of steam. The cost of the first effect is P450,000 and the additional effects at P300,000 each.
The life of the evaporator is 10 year with no salvage value. The annual average cost of repair and maintenance is 10% and taxes andThe life of the evaporator is 10 year with no salvage value. The annual average cost of repair and maintenance is 10% and taxes and
insurance is 5%. The optimum number of effects for minimum annual cost isinsurance is 5%. The optimum number of effects for minimum annual cost is

 A. 3 effects  A. 3 effects B. 5 effects B. 5 effects C. 4 effects C. 4 effects D. 2 effectsD. 2 effects
2.2. The material cost at erection site for a 10,000 bbl/stream day vacuum distillation unit is P600000. Estimate the cost of a similar unit with aThe material cost at erection site for a 10,000 bbl/stream day vacuum distillation unit is P600000. Estimate the cost of a similar unit with a

capacity of 30,000 bbl/stream day?capacity of 30,000 bbl/stream day?
 A. P715,300  A. P715,300 B. P1,180,000 B. P1,180,000 C. P890,650 C. P890,650 D. P934,200D. P934,200

3.3.  An  An organic organic chemical chemical is is produced produced by by a ba batch proceatch process. ss. In this In this process process chemical chemical X X and Y and Y react treact to form o form Z. Z. Since the Since the reaction reaction rate rate is is veryvery
high, the total time required per bath has been found to be independent of the amount of materials and each batch required requires 2 hr,high, the total time required per bath has been found to be independent of the amount of materials and each batch required requires 2 hr,
including time for charging, heating and dumping. The following equation shows the relation between the pound of Z produced (lbz.) andincluding time for charging, heating and dumping. The following equation shows the relation between the pound of Z produced (lbz.) and
the pound of X (lbx) and Y (lby) supplied:the pound of X (lbx) and Y (lby) supplied:

Lbz = 1.5(1.1lbxLbz = 1.5(1.1lbxlbzlbz + 1.3 lbylbz-lbx lby) + 1.3 lbylbz-lbx lby)0.50.5

Chemical X costs P0.09 per pound, chemical Y costs P 0.04 per pound and chemical Z sell for P0.8 per pound. If half of the selling priceChemical X costs P0.09 per pound, chemical Y costs P 0.04 per pound and chemical Z sell for P0.8 per pound. If half of the selling price
for chemical Z is due to cost other than raw materials, the maximum profit obtainable per pound of chemical Z isfor chemical Z is due to cost other than raw materials, the maximum profit obtainable per pound of chemical Z is

 A. P0.3 per lbz  A. P0.3 per lbz B. P0.5 per lbz B. P0.5 per lbz C. P0.12 per lbz C. P0.12 per lbz D. P0.25 per lbzD. P0.25 per lbz
4.4. The rate of formation of B in terms of r The rate of formation of B in terms of r  A A (where r  (where r  A A=-kC=-kC A ACCBB22) is) is

 A. 1/2r  A. 1/2r  A A B. r B. r  A A C. C. 2r 2r  A A D. D. -1/2r -1/2r  A A
5.5. What is the reaction rate constant, K, for third order reaction?What is the reaction rate constant, K, for third order reaction?

 A. (L/mol)/s  A. (L/mol)/s B. (L/mol)/sB. (L/mol)/s22 C. C. (L/mol)(L/mol)22/s /s D. D. (L/mol)(L/mol)33/s/s
6.6. Consider the reaction 2HConsider the reaction 2H22 + O + O22 2H 2H22O. What is the ratio of the initial rate of appearance of water to the initial rate of disappearance ofO. What is the ratio of the initial rate of appearance of water to the initial rate of disappearance of

oxygen?oxygen?
 A. 1:1  A. 1:1 B. 2:1 B. 2:1 C. 2:2 C. 2:2 D. 3:2D. 3:2

7.7. The net rate of reaction of an intermediate isThe net rate of reaction of an intermediate is
 A. 0  A. 0 B. 2 B. 2 C. >0 C. >0 D. <0D. <0

8.8.  A catalyst can A catalyst can
 A. shift the equilibrium reaction A. shift the equilibrium reaction
B. increase the rate constant of the forward reactionB. increase the rate constant of the forward reaction

C. diminish the activation energyC. diminish the activation energy
D. decrease the pressureD. decrease the pressure

9.9.  A pressure cooker reduces cooking ti A pressure cooker reduces cooking ti me because ______.me because ______.
 A. The heat is more evenly distribute A. The heat is more evenly distribute dd
B. The boiling point is elevatedB. The boiling point is elevated

C. The higher pressure tenderizes the foodC. The higher pressure tenderizes the food
D. A large flame must be usedD. A large flame must be used

10.10. What is the order of the reaction wherein the half-life increases as the initial concentration increases?What is the order of the reaction wherein the half-life increases as the initial concentration increases?
 A. 1 A. 1stst order order B. B. zero zero order order C. C. 22ndnd order order D. D. 33rdrd order order

11.11. Catalyst is a substance whichCatalyst is a substance which
 A. Increase the speed of chemical re A. Increase the speed of chemical re actionaction
B. Decrease the speed of chemical reactionB. Decrease the speed of chemical reaction
C. Can either increase or decrease the speed of chemical reactionC. Can either increase or decrease the speed of chemical reaction
D. Alters the value of equilibrium constant in a reversible reactionD. Alters the value of equilibrium constant in a reversible reaction

12.12. For the reaction 2AFor the reaction 2A(g)(g) + 3B + 3B(g)(g) D D(g)(g) + 2E + 2E(g)(g) with r  with r DD= kC= kC A ACCBB22 the reaction is said to be the reaction is said to be
 A. non-homogeneous  A. non-homogeneous B. elementary B. elementary C. non-elementary C. non-elementary D. consecutiveD. consecutive

13.13. It is the amount of energy in excess of the average energy level which the reactants must have in order for the reaction to proceed.It is the amount of energy in excess of the average energy level which the reactants must have in order for the reaction to proceed.
 A. bond energy  A. bond energy B. activation energy B. activation energy C. free energy C. free energy D. heat energyD. heat energy

14.14.  A reaction A A reaction A 3B is conducted in a constant pressure vessel. Starting with pure A, the volume of the reaction mixture increase 3 times in 3B is conducted in a constant pressure vessel. Starting with pure A, the volume of the reaction mixture increase 3 times in
6 minutes. The final conversion is6 minutes. The final conversion is

 A. 0.33 A. 0.33
B. 1B. 1

C. 0.50C. 0.50
D. Data insufficient, can’t be predictedD. Data insufficient, can’t be predicted

15.15.  A g A gas decas decomposition omposition reaction reaction has has an an activation activation energy oenergy o f 245 f 245 kJ/mol. kJ/mol. The rate The rate of tof the rehe reaction action can bcan be acce accelerated belerated by usy us ing a ing a platinumplatinum
catalyst where the activation energy for the resulting catalyzed reaction is lower at 136 kJ/mol. Using Arrhenius law and assuming thecatalyst where the activation energy for the resulting catalyzed reaction is lower at 136 kJ/mol. Using Arrhenius law and assuming the
frequency factor remains the same, the catalyzed reaction is faster than the original reaction by a factor offrequency factor remains the same, the catalyzed reaction is faster than the original reaction by a factor of

 A. over 100,000 but less than a mil A. over 100,000 but less than a mil lionlion
B. over 20 millionB. over 20 million

C. over 100 but less than 200C. over 100 but less than 200
D. over 2 but less than 3D. over 2 but less than 3

16.16.  A  A batch batch reaction reaction 2D 2D + + EE F has a conversion factor expressed by the equation r=0.24t F has a conversion factor expressed by the equation r=0.24t0.50.5 where r = conversion factor based on the where r = conversion factor based on the
reactant E; t = time in hours which ranges from 0.5 to 16 hours per batch depending upon the process variables. The average molecularreactant E; t = time in hours which ranges from 0.5 to 16 hours per batch depending upon the process variables. The average molecular
weight of the feed is 60 and a density of 1.4 g/cc. The feed consists of 2 kgmole of D and 1 kgmole of E. the charging, cleaning andweight of the feed is 60 and a density of 1.4 g/cc. The feed consists of 2 kgmole of D and 1 kgmole of E. the charging, cleaning and
discharging time per batch is 2.5 hrs and the volume of the reactor is twice the volume of the feed. Assume 300 days per year and 12discharging time per batch is 2.5 hrs and the volume of the reactor is twice the volume of the feed. Assume 300 days per year and 12
hours operation/day. The volume of the reactor in liters ishours operation/day. The volume of the reactor in liters is

 A. 257  A. 257 B. 275 B. 275 C. 300 C. 300 D. 527D. 527
17.17.  An optimum number of the effec An optimum number of the effec ts for a given application is a function ts for a given application is a function of theof the

 A. capacity  A. capacity B. economy B. economy C. efficiency C. efficiency D. none of theseD. none of these
18.18.  A method of selecting alternates by  A method of selecting alternates by the comparison of all the pertinenthe comparison of all the pertinen t annual direct costs plus the capital t annual direct costs plus the capital recovery costs.recovery costs.

 A. present worth method A. present worth method
B. pay-out time methodB. pay-out time method

C. annual cost methodC. annual cost method
D. rate-of-return methodD. rate-of-return method

19.19. In economic balance in evaporation, the common variable is the number of effects, an increasing number of which ____ the fixed costs.In economic balance in evaporation, the common variable is the number of effects, an increasing number of which ____ the fixed costs.
 A. increases A. increases
B. does not affectB. does not affect

C. decreaseC. decrease
D. may increase or decreaseD. may increase or decrease

20.20. It is measure of profitability defined as the annual profit before taxes, divided by the fixed-capital investment.It is measure of profitability defined as the annual profit before taxes, divided by the fixed-capital investment.
 A. return on investment  A. return on investment B. payback period B. payback period C. annual return C. annual return D. present worthD. present worth

21.21. Gross income less gross expense before deducting provision for income tax isGross income less gross expense before deducting provision for income tax is
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 A. net income  A. net income B. gross proceeds B. gross proceeds C. gross profit C. gross profit D. gross salesD. gross sales
22.22. It is also known as the amount of money paid for the use of borrowed capital.It is also known as the amount of money paid for the use of borrowed capital.

 A. discount  A. discount B. principal B. principal C. amortization C. amortization D. interestD. interest
23.23. Factors other than economic ones which at present time cannot be evaluated in terms of dollars and cents.Factors other than economic ones which at present time cannot be evaluated in terms of dollars and cents.

 A. reducible factors  A. reducible factors B. irreducible factors B. irreducible factors C. indirect costs C. indirect costs D. sunk costD. sunk cost
24.24. The realization value of a plant or equipment which is still reusable is still reusable is theThe realization value of a plant or equipment which is still reusable is still reusable is the

 A. scrap value  A. scrap value B. par value B. par value C. salvage value C. salvage value D. book valueD. book value
25.25. It is the design of equipment or the selection of operations conditions whereby the increasing costs are balance by the decreasing costsIt is the design of equipment or the selection of operations conditions whereby the increasing costs are balance by the decreasing costs

to give the greatest economic return.to give the greatest economic return.
 A. replacement A. replacement
B. break-even analysisB. break-even analysis

C. economic balanceC. economic balance
D. equivalent alternatesD. equivalent alternates

26.26. When using net present worth calculation to compare two projects; which of the following could invalidate calculation?When using net present worth calculation to compare two projects; which of the following could invalidate calculation?
 A. differences in the magnitude of t A. differences in the magnitude of t he projecthe project
C. mutually exclusive projectsC. mutually exclusive projects

B. evaluating over different time periodsB. evaluating over different time periods
D. non-conventional cash flowD. non-conventional cash flow

27.27. The uniform annual end of year payment to repay a debt in years, with an interest rate I, is determined by multiplying the capital recoveryThe uniform annual end of year payment to repay a debt in years, with an interest rate I, is determined by multiplying the capital recovery
factor by thefactor by the

 A. average debt A. average debt
B. initial debt plus interestB. initial debt plus interest

C. initial debtC. initial debt
D. average debt plus interestD. average debt plus interest

28.28. What must two investments with the same present worth and unequal lives have?What must two investments with the same present worth and unequal lives have?
 A. identical salvage values A. identical salvage values
B. identical equivalent uniform annual cash flowB. identical equivalent uniform annual cash flow
C. different salvage valuesC. different salvage values
D. different equivalent uniform annual cash flowD. different equivalent uniform annual cash flow

29.29. Design based on conditions giving the least cost per unit time or maximum profit per unit of productionDesign based on conditions giving the least cost per unit time or maximum profit per unit of production
 A. limit A. limit
B. plant designB. plant design

C. breakevenC. breakeven
D. optimum economic designD. optimum economic design

30.30. Cost in index use to estimate equipment cost ofCost in index use to estimate equipment cost of
 A. quotations given for different equip A. quotations given for different equip ment capacityment capacity
B. quotations of different time periodB. quotations of different time period
C. similar equipment quotations indifferent yearsC. similar equipment quotations indifferent years
D. equipment cost quoted at different capacitiesD. equipment cost quoted at different capacities

31.31. It is equal to the gross annual sales divided by the fixed-capital investment.It is equal to the gross annual sales divided by the fixed-capital investment.
 A. turnover ratio  A. turnover ratio B. capital ratio B. capital ratio C. investment ratio C. investment ratio D. acid ratioD. acid ratio

32.32. It is the rate of earning that must be achieved by an investment in order for it to be acceptable for the investor.It is the rate of earning that must be achieved by an investment in order for it to be acceptable for the investor.
 A. MARR  A. MARR B. ROI B. ROI C. PBP C. PBP D. acid ratioD. acid ratio

33.33. The initial cost of a dam is P25 M. the annual maintenance cost is P0.20 M. If the interest rate is 10% per year, determine the capitalizedThe initial cost of a dam is P25 M. the annual maintenance cost is P0.20 M. If the interest rate is 10% per year, determine the capitalized
cost.cost.

 A. P27M  A. P27M B. P28.5 B. P28.5 C. P30M C. P30M D. P32MD. P32M
34.34. The projected annual after-tax profit of a project which would need an investment of P1M is as follows;The projected annual after-tax profit of a project which would need an investment of P1M is as follows;

Year Year Annual Annual after-tax after-tax profitprofit
1 1 P P 100,000100,000
2 2 P P 200,000200,000
3 3 P P 300,000300,000
4 4 P P 400,000400,000
5 5 P P 500,000500,000
6 6 00

Find the ROI in %Find the ROI in %
 A. 0.25  A. 0.25 B. 0.025 B. 0.025 C. 2.5 C. 2.5 D. 25D. 25

35.35.  An old  An old highway bhighway b ridge may ridge may be strengthened be strengthened at a at a cost of cost of P9000 or P9000 or it may it may be replaced be replaced for P40,000. for P40,000. The present The present salvage value salvage value of the of the oldold
bridge is P13,000. It is estimated that the reinforced bridge will last for 20 years with an annual cost of P500 and will have a salvage valuebridge is P13,000. It is estimated that the reinforced bridge will last for 20 years with an annual cost of P500 and will have a salvage value
of P10,000 at the end of 20 years. The estimated salvage value of the new bridge after 25 years is P15,000. The maintenance for the newof P10,000 at the end of 20 years. The estimated salvage value of the new bridge after 25 years is P15,000. The maintenance for the new
bridge will be P100 annually. Which is the best alternative at 8%? Assume the bridge will be there forever.bridge will be P100 annually. Which is the best alternative at 8%? Assume the bridge will be there forever.

 A. keep old bridge  A. keep old bridge B. replace old bridge B. replace old bridge C. need more data C. need more data D. eitherD. either
36.36.  A present investment of P10, 000  A present investment of P10, 000 is expected to yield an income of P15is expected to yield an income of P15 00/yr for 15 years. What is the e00/yr for 15 years. What is the e quivalent rate of return?quivalent rate of return?

 A. 10.2%  A. 10.2% B. 12.4% B. 12.4% C. 14.1% C. 14.1% D. 16.5%D. 16.5%
37.37. The following table contains the summary of how a project’s balance changes over The following table contains the summary of how a project’s balance changes over  its 5-year service life at 10% interest (MARR). its 5-year service life at 10% interest (MARR).

End End of of period period Project Project balancebalance
0 $-1,0000 $-1,000
1 $-1,5001 $-1,500
2 $6002 $600
3 $9003 $900
4 $1,5004 $1,500
5 $2,0005 $2,000

Which of the following statement is incorrect?Which of the following statement is incorrect?
 A. The required additional investme A. The required additional investme nt at the end of period 1 is $500nt at the end of period 1 is $500
B. The net present worth of the project at 10% interest is $1,242B. The net present worth of the project at 10% interest is $1,242
C. The net future worth of the project at 10% interest is $2,000C. The net future worth of the project at 10% interest is $2,000
D. The rate of return of the project should be greater than 10%D. The rate of return of the project should be greater than 10%

38.38.  A company invests  A company invests $2000 in a proje$2000 in a proje ct over five years. ct over five years. At the enAt the end of every year, d of every year, for the first three for the first three years the project years the project generates $500. At generates $500. At thethe
end of the fourth year the project generates no money. At the end of the fifth year, the project is terminated. How much must the projectend of the fourth year the project generates no money. At the end of the fifth year, the project is terminated. How much must the project
generate at the end of the fifth year to realize a 13% return on the initial investment?generate at the end of the fifth year to realize a 13% return on the initial investment?
 A. $1400<X<=$1430  A. $1400<X<=$1430 B. $1430<X<=$1490 B. $1430<X<=$1490 C. $1490<X<=$1520 C. $1490<X<=$1520 D. X>1520D. X>1520
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39.39. Company X is considering the purchase of a helicopter for connecting services between their base airport and the new inter-countryCompany X is considering the purchase of a helicopter for connecting services between their base airport and the new inter-country
airport being built about 30 miles away. It is believed that the chopper will be needed only for 6 years until the Rapid Transit Connection isairport being built about 30 miles away. It is believed that the chopper will be needed only for 6 years until the Rapid Transit Connection is
phased in. The estimates on twophased in. The estimates on two

Types of helicopters under considerationTypes of helicopters under consideration
The whirl 2 B and The ROT 8, are given belowThe whirl 2 B and The ROT 8, are given below

The The Whirl Whirl 2 2 B B The The ROT ROT 88

First First cost cost $95,000 $95,000 $120,000$120,000
 Annual Maintenance  Annual Maintenance $3,000 $3,000 $9,000$9,000
Salvage Salvage Value Value $12,000 $12,000 $25,000$25,000
Useful Useful life life in in years years 3 3 66

 Assuming that the Whirl 2B will  Assuming that the Whirl 2B will be available in the future with idbe available in the future with id entical costs, what is entical costs, what is the annual cost advantage the annual cost advantage of selecting The whirl 2B?of selecting The whirl 2B?
(use an interest rate of 10%)(use an interest rate of 10%)

 A. cost more than $4,000 A. cost more than $4,000
B. save between $3,000 and $2,000B. save between $3,000 and $2,000

C. cost between $4,000 and $3,000C. cost between $4,000 and $3,000
D. save more than $4,000D. save more than $4,000

40.40. You are considering two types of electric motors to power an assembly line in your factory. The financial information and the operatingYou are considering two types of electric motors to power an assembly line in your factory. The financial information and the operating
characteristics of the two motors are given below. If you operate the assembly line for 6,0000 hours annually, what is the total costcharacteristics of the two motors are given below. If you operate the assembly line for 6,0000 hours annually, what is the total cost
savings per operating hour associated with the more efficient brand (Brand B) at an interest rate of 10%? The motor is requires for asavings per operating hour associated with the more efficient brand (Brand B) at an interest rate of 10%? The motor is requires for a
period of 5period of 5

Years Years Brand Brand A A Brand Brand BB
Price Price $9,000 $9,000 $12,000$12,000
Salvage Salvage after after 5 5 years years $1,000 $1,000 $1,5000$1,5000
Capacity Capacity 30 30 HP HP 30 30 HPHP
Efficiency Efficiency 80% 80% 85%85%

Current electricity price: $0.08/kWhCurrent electricity price: $0.08/kWh
Note: 1HP=0.745Note: 1HP=0.745

 A. less than or equal 1 cent A. less than or equal 1 cent
B. greater than 1 cent but less than or equal to 3 centsB. greater than 1 cent but less than or equal to 3 cents
C. greater than 3 cents but less than or equal to 5 centsC. greater than 3 cents but less than or equal to 5 cents
D. greater than 5 cents but less than or equal to 7 centsD. greater than 5 cents but less than or equal to 7 cents

41.41. What is the present worth of the following cash flow series?What is the present worth of the following cash flow series?
End End of of period period Project Project balancebalance

1 $1,9001 $1,900
2 $-10002 $-1000
3 $7003 $700

The interest for the first two years will be 12% compounded monthly and then it will change to 10% compounded quarterly.The interest for the first two years will be 12% compounded monthly and then it will change to 10% compounded quarterly.
 A. $1,380  A. $1,380 B. $1,400 B. $1,400 C. $1,425 C. $1,425 D. $1,600D. $1,600

42.42. How long will it take for an investment to triple at an interest rate 7%, compounded monthly?How long will it take for an investment to triple at an interest rate 7%, compounded monthly?
 A. between 10 and 12 years A. between 10 and 12 years
B. between 15 and 16 yearsB. between 15 and 16 years

C. between 12 and 14 yearsC. between 12 and 14 years
D. between 17 and 50 yearsD. between 17 and 50 years

43.43. Company Z is considering the purchase of a new equipment for a replacement. Its initial cost is $250,000. The equipment requires anCompany Z is considering the purchase of a new equipment for a replacement. Its initial cost is $250,000. The equipment requires an
annual maintenance cost of $15,000. Also to be taken into account is an additional overhauling cost ( at the end of every 7 years) of $annual maintenance cost of $15,000. Also to be taken into account is an additional overhauling cost ( at the end of every 7 years) of $
80,0000. The company plans to use the equipment for an infinite period. Find the capitalized equivalent cost of this investment at an80,0000. The company plans to use the equipment for an infinite period. Find the capitalized equivalent cost of this investment at an
interest rate of 12%.interest rate of 12%.

 A. between $439,001 and $442,0 A. between $439,001 and $442,0 0000
B. between $445,001 and $448,000B. between $445,001 and $448,000

C. between $442,001 and $445,000C. between $442,001 and $445,000
D. greater than $448,000D. greater than $448,000

44.44.  Assume that you deposited  Assume that you deposited $100,000 in a savings acc$100,000 in a savings acc ount paying an interest of ount paying an interest of 6% compounded monthly. Yo6% compounded monthly. You wish to withdraw $u wish to withdraw $ 2000 at2000 at
the end of each month. How many months will it take to delete the balance?the end of each month. How many months will it take to delete the balance?

 A. less than 47 months A. less than 47 months
B. between 52 and 55 monthsB. between 52 and 55 months

C. between 48 and 51 monthsC. between 48 and 51 months
D. between 56 and 59 monthsD. between 56 and 59 months

45.45. What is the acid test ratio?What is the acid test ratio?
 A. the ratio of owners’ equity to total  A. the ratio of owners’ equity to total current liabilitiescurrent liabilities
B. the ratio of all assets (exclusive of inventory) to total current liabilitiesB. the ratio of all assets (exclusive of inventory) to total current liabilities
C. the ratio of current assets (exclusive of inventory) to total current liabilitiesC. the ratio of current assets (exclusive of inventory) to total current liabilities
D. the ratio of profit after taxes to equityD. the ratio of profit after taxes to equity

-------------------------------------------------------------------------------------NOTHING FOLLOWS----------------------------------------------------------------------------------------------------------------------------------------------------------------NOTHING FOLLOWS---------------------------------------------------------------------------
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1.1.  As a particle size is reduced As a particle size is reduced
 A. screening becomes progressively  A. screening becomes progressively more difficultmore difficult
B. screening becomes progressively easierB. screening becomes progressively easier
C. capacity and effectiveness of the screen is increasedC. capacity and effectiveness of the screen is increased
D. surface area of solid decreasesD. surface area of solid decreases

2.2. No heat cycle is possible without the rejection of some heat. One of the useful statements of the second law of thermodynamics.No heat cycle is possible without the rejection of some heat. One of the useful statements of the second law of thermodynamics.
 A. false  A. false B. partly false B. partly false C. does not follow C. does not follow D. trueD. true

3.3. When the thermodynamics system undergoes a cyclic process its internal energy change isWhen the thermodynamics system undergoes a cyclic process its internal energy change is
 A. infinite  A. infinite B. negative B. negative C. positive C. positive D. zeroD. zero

4.4. Reversible adiabatic operation has no change inReversible adiabatic operation has no change in
 A. heat  A. heat B. enthalpy B. enthalpy C. temperature C. temperature D. entropyD. entropy

5.5. The work output of every heat engineThe work output of every heat engine
 A. equals the difference between its  A. equals the difference between its heat intake and heat exhaustheat intake and heat exhaust
B. equals that of a Carnot engine with the same intake and exhaust temperaturesB. equals that of a Carnot engine with the same intake and exhaust temperatures
C. depends only on its intake temperatureC. depends only on its intake temperature
D. depends only on its exhaust temperatureD. depends only on its exhaust temperature

6.6. The area enclosed by the p-V graph of a complete heat engine cycle equalsThe area enclosed by the p-V graph of a complete heat engine cycle equals
 A. the heat intake per cycle A. the heat intake per cycle
C. the work done on the engine per cycleC. the work done on the engine per cycle

B. the heat output per cycleB. the heat output per cycle
D. the work done by the engine per cycleD. the work done by the engine per cycle

7.7.  A frictionless heat engine can be 1 A frictionless heat engine can be 1 00% efficient only if its exhaust tem00% efficient only if its exhaust tem perature isperature is
 A. equal to its input temperature A. equal to its input temperature
C. 0C. 0ooCC

B. less than its input temperatureB. less than its input temperature
D. 0KD. 0K

8.8.  A process not involved in the ope A process not involved in the ope rating cycle of a Carnot engirating cycle of a Carnot engine isne is
 A. an isothermal expansion A. an isothermal expansion
C. an adiabatic compressionC. an adiabatic compression

B. an isobaric expansionB. an isobaric expansion
D. an adiabatic expansionD. an adiabatic expansion

9.9. It is a series of equal payments occurring at equal interval of time where the first payment is made several periods after the beginning ofIt is a series of equal payments occurring at equal interval of time where the first payment is made several periods after the beginning of
the paymentthe payment

 A. deferred annuity  A. deferred annuity C. delayed annuity C. delayed annuity B. progressive annuity B. progressive annuity D. simple annuityD. simple annuity
10.10. Heat transfer by conduction occursHeat transfer by conduction occurs

 A. only in liquids A. only in liquids
C. only in gases and liquidsC. only in gases and liquids

B. only in solidsB. only in solids
D. in gases, liquids, and solidsD. in gases, liquids, and solids

11.11. Heat transfer by conduction occursHeat transfer by conduction occurs
 A. only in gases A. only in gases
C. only in gases and liquidsC. only in gases and liquids

D. only in liquidsD. only in liquids
D. in gases, liquids, and solidsD. in gases, liquids, and solids

12.12. What is the equivalent of Prandtl number in convective transfer?What is the equivalent of Prandtl number in convective transfer?
 A. Sc  A. Sc B. Sh B. Sh C. Bi C. Bi D. PeD. Pe

13.13. What are the two contacting phase in leaching?What are the two contacting phase in leaching?
 A. extract phase and raffinite phase A. extract phase and raffinite phase
B. feed phase and solvent phaseB. feed phase and solvent phase

C. solvent phase and solute phaseC. solvent phase and solute phase
D. overflow and underflowD. overflow and underflow

14.14. To determine the minimum ratio of the extraction solvent to feed solvent, one has to knowTo determine the minimum ratio of the extraction solvent to feed solvent, one has to know
 A. the distribution coefficient A. the distribution coefficient
B. only the concentration of solute in the feed solventB. only the concentration of solute in the feed solvent
C. only the concentration of solute in the extraction solventC. only the concentration of solute in the extraction solvent
D. number of stages in the systemD. number of stages in the system

15.15. Critically damped system means that the damping coefficient isCritically damped system means that the damping coefficient is
 A. 1  A. 1 B. <1 B. <1 C. >1 C. >1 D. 0D. 0

16.16. It is a dimensionless group which is proportional to the ratio of inertial force and surface tension force.It is a dimensionless group which is proportional to the ratio of inertial force and surface tension force.
 A. Bond number  A. Bond number B. Froude number B. Froude number C. Weber number C. Weber number D. Power numberD. Power number

17.17.  A machine or device for moving inc A machine or device for moving inc ompressible fluid is commonly kompressible fluid is commonly known asnown as
 A. compressor  A. compressor B. motor B. motor C. pump C. pump D. turbineD. turbine

18.18. What do you call the heating of an ore to bring about reaction with the furnace atmosphere.What do you call the heating of an ore to bring about reaction with the furnace atmosphere.
 A. smelting  A. smelting B. leaching B. leaching C. roasting C. roasting D. calcinationD. calcination

19.19. The falling rate period in the drying of a solid is characterized byThe falling rate period in the drying of a solid is characterized by
 A. increase in rate of drying A. increase in rate of drying
B. increase temperature both on the surface and within the solidB. increase temperature both on the surface and within the solid
C. decrease temperatureC. decrease temperature
D. noneD. none

20.20. The dew point of air indicatesThe dew point of air indicates
 A. the actual temperature of the air A. the actual temperature of the air
B. the temperature at which its volume per unit weight of dry air is calculatedB. the temperature at which its volume per unit weight of dry air is calculated
C. the temperature at which its enthalpy is calculatedC. the temperature at which its enthalpy is calculated
D. the temperature at which its water content will start to condenseD. the temperature at which its water content will start to condense

21.21. It is defined as the percentage ratio of the partial pressure of the vapor to vapor pressure of the liquid at the existing temperature.It is defined as the percentage ratio of the partial pressure of the vapor to vapor pressure of the liquid at the existing temperature.
 A. relative saturation  A. relative saturation B. percentage saturation B. percentage saturation C. relative humidity C. relative humidity D. saturationD. saturation

22.22. It refers to adherence to a surface.It refers to adherence to a surface.
 A. adsorption  A. adsorption B. absorption B. absorption C. desorption C. desorption D. osmosisD. osmosis

23.23.  A control struct A control structure with ture with two feedback wo feedback controller with controller with the output the output of the primof the primary controller chary controller changes the anges the set point set point of the seof the secondary condary controllercontroller
whose output goes to the final controller.whose output goes to the final controller.

 A. feedforward control  A. feedforward control B. ratio control B. ratio control C. cascade control C. cascade control D. override controlD. override control
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24.24. Which control system is used for multi-input, multi-output system?Which control system is used for multi-input, multi-output system?
 A. cascade control A. cascade control
B. feedbackward controlB. feedbackward control

C. feedforward controlC. feedforward control
D. model predictive controlD. model predictive control

25.25. Unsaturated air (with dry bulb temperature and dew point being 35Unsaturated air (with dry bulb temperature and dew point being 35ooC and 18C and 18ooC respectively) is passed through a water spray chamberC respectively) is passed through a water spray chamber
maintained at 15maintained at 15ooC. The air will beC. The air will be

 A. cooled and humidified A. cooled and humidified
B. cooled and dehumidified with increase in wet bulb temperatureB. cooled and dehumidified with increase in wet bulb temperature
C. cooled at the same relative humidityC. cooled at the same relative humidity
D. cooled and dehumidified with decrease in wet bulb temperatureD. cooled and dehumidified with decrease in wet bulb temperature

26.26. Which product is produced commercial by the Haber process?Which product is produced commercial by the Haber process?
 A. sulfuric acid  A. sulfuric acid B. ammonia B. ammonia C. propane C. propane D. calciumD. calcium

27.27. Which of the following types of radiation will be stopped by a piece of paper?Which of the following types of radiation will be stopped by a piece of paper?
 A. alpha  A. alpha B. neutron B. neutron C. gamma ray C. gamma ray D. x-rayD. x-ray

28.28. The diffusivity (D) in a binary gas mixture is related to the temperature (T) asThe diffusivity (D) in a binary gas mixture is related to the temperature (T) as
 A. D A. D  T T B. B. DD  TT0.50.5 C. DC. D  TT1.51.5 D. DD. D  TT33

29.29. The diffusivity (D) in a binary gas mixture is related to the pressure (P) asThe diffusivity (D) in a binary gas mixture is related to the pressure (P) as
 A. D A. D  TT1.51.5 B. B. DD  1/P1/P0.50.5 C. C. DD  1/P 1/P D. D. DD  1/P1/P1.51.5

30.30. In case of an absorber, the operatingIn case of an absorber, the operating
 A. line always lies above the equili A. line always lies above the equili brium curvebrium curve
B. line always lies below the equilibrium curveB. line always lies below the equilibrium curve
C. line can be either above or below the equilibrium curveC. line can be either above or below the equilibrium curve
D. velocity is more than the loading velocityD. velocity is more than the loading velocity

31.31. In case of desorber (stripper)In case of desorber (stripper)
 A. the operating line always lies  A. the operating line always lies above the equilibrium curveabove the equilibrium curve
B. the operating line always lies below the equilibrium lineB. the operating line always lies below the equilibrium line
C. temperature remains unaffectedC. temperature remains unaffected
D. temperature always increaseD. temperature always increase

32.32.  Absorption factor is defined as Absorption factor is defined as
 A. slope of the equilibrium curve A. slope of the equilibrium curve

slope of the operating lineslope of the operating line
B. slope of the operating lineB. slope of the operating line ..
slope of the equilibrium curveslope of the equilibrium curve
C. slope of the operating line-slope of the equilibrium curveC. slope of the operating line-slope of the equilibrium curve
D. slope of the operating line x slope of the equilibrium curveD. slope of the operating line x slope of the equilibrium curve

33.33. If G = insoluble gas in gas stream and L=non-volatile solvent in liquid stream, then the slope of the operating line for the absorber isIf G = insoluble gas in gas stream and L=non-volatile solvent in liquid stream, then the slope of the operating line for the absorber is
 A. L/G  A. L/G B. G/L B. G/L C. always<1 C. always<1 D. none of theseD. none of these

34.34. 200 mesh screens means200 mesh screens means
 A. 200 openings/cm A. 200 openings/cm22 B. B. 200 200 opening/cm opening/cm C. C. 200 200 opening/inch opening/inch D. D. 200 200 opening/inopening/in22

35.35. It is a portable platform on which packaged material can be handled and storedIt is a portable platform on which packaged material can be handled and stored
 A. pallets  A. pallets B. steel drums B. steel drums C. hopper trucks C. hopper trucks D. baler bagsD. baler bags

36.36. It is the angle at which a material will rest on a pile.It is the angle at which a material will rest on a pile.
 A. angle of inclination  A. angle of inclination B. angle of repose B. angle of repose C. contact angle C. contact angle D. banking angleD. banking angle

37.37. Drag coefficient in hindered settling isDrag coefficient in hindered settling is
 A. less than in free settling A. less than in free settling
B. not necessarily quarter than in free settlingB. not necessarily quarter than in free settling

C. equal to that in free settlingC. equal to that in free settling
D. greater than in free settlingD. greater than in free settling

38.38.  Aqua regia is prepared by adding co Aqua regia is prepared by adding co nc. HNOnc. HNO33 to to
 A. conc. H A. conc. H22SOSO44 B. B. conc. conc. HH33POPO44 C. C. conc. conc. HCl HCl D. D. conc. conc. HBrHBr

39.39. Which of the following refers to the measure of a fluid’s sensitivity to changes in viscosity with changes in temperature?Which of the following refers to the measure of a fluid’s sensitivity to changes in viscosity with changes in temperature?
 A. viscosity index  A. viscosity index B. viscosity factor B. viscosity factor C. coefficient of viscosity C. coefficient of viscosity D. viscosity ratioD. viscosity ratio

40.40.  A screen is said to be blinded wh A screen is said to be blinded wh enen
 A. oversizes are present in undersi A. oversizes are present in undersi ze fractionze fraction
B. undersizes are retained in oversize fractionB. undersizes are retained in oversize fraction
C. the screen is plugged with solid particlesC. the screen is plugged with solid particles
D. its capacity is abruptly increasedD. its capacity is abruptly increased

41.41. The material passing one screening surface and retained on a subsequent surface is calledThe material passing one screening surface and retained on a subsequent surface is called
 A. intermediate material  A. intermediate material B. minus material B. minus material C. plus material C. plus material D. oversizeD. oversize

42.42. The most economical valve for use with large diameter pipes.The most economical valve for use with large diameter pipes.
 A. butterfly  A. butterfly B. globe B. globe C. needle C. needle D. gateD. gate

43.43. Multistage compressors are in industry because, theyMultistage compressors are in industry because, they
 A. reduce the cost compressor A. reduce the cost compressor
B. resemble closely to isothermal compressionB. resemble closely to isothermal compression

C. reduce the size requirementC. reduce the size requirement
D. are easy to controlD. are easy to control

44.44. The pressure drop through a gate valve is lowest whenThe pressure drop through a gate valve is lowest when
 A. fully open  A. fully open B. ¾ open B. ¾ open C. ½ open C. ½ open D. ¼ openD. ¼ open

45.45. Found exclusively in the milk of mammalsFound exclusively in the milk of mammals
 A. lactose  A. lactose B. fructose B. fructose C. glucose C. glucose D. maltoseD. maltose

46.46. Which of the following provides the basis of radiation heat transfer?Which of the following provides the basis of radiation heat transfer?
 A. Newton’s law A. Newton’s law B. Torricelli’s theoremB. Torricelli’s theorem C. C. Stefan Stefan Boltzmann Boltzmann LawLaw D. Fourier’s LawD. Fourier’s Law

47.47. What do you call the effectiveness of a body as a thermal radiator at a given temperature?What do you call the effectiveness of a body as a thermal radiator at a given temperature?
 A. absorptivity  A. absorptivity B. conductivity B. conductivity C. emissivity C. emissivity D. reflectivityD. reflectivity

48.48. If one end of the manometer opens to the air, what do you call this manometer?If one end of the manometer opens to the air, what do you call this manometer?
 A. continuous manometer A. continuous manometer
B. free end manometerB. free end manometer

C. open manometerC. open manometer
D. differential manometerD. differential manometer

49.49.  An instrument use to measure small  An instrument use to measure small pressurepressure
 A. venturi  A. venturi B. orifice B. orifice C. aneroid C. aneroid D. manometerD. manometer

50.50. If Ca is plotted versus time and a straight line is observed, the reaction is said to beIf Ca is plotted versus time and a straight line is observed, the reaction is said to be
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 A. first order  A. first order B. second order B. second order C. zero order C. zero order D. fractional orderD. fractional order
51.51. The overall order of reaction for the elementary reaction A + 2BThe overall order of reaction for the elementary reaction A + 2B C is C is

 A. 0  A. 0 B. 1 B. 1 C. 2 C. 2 D. 3D. 3
52.52.  A reaction is known to be first orde A reaction is known to be first orde r in A. A straight line will be obtainr in A. A straight line will be obtain ed by plottinged by plotting

 A. log C A. log C A A versus timeversus time
B. log CB. log C A A versus reciprocal timeversus reciprocal time

C. CC. C A A versus timeversus time
D. 1/CD. 1/C A A versus timeversus time

53.53. Falling drops of water becomes spherical due toFalling drops of water becomes spherical due to
 A. surface tension  A. surface tension B. viscosity B. viscosity C. compressibility C. compressibility D. capillarityD. capillarity

54.54. When evaporation occurs, the liquid that remains is cooler becauseWhen evaporation occurs, the liquid that remains is cooler because
 A. the pressure on the liquid decreas A. the pressure on the liquid decreas ee
B. the slowest molecules remain behindB. the slowest molecules remain behind

C. the volume of the liquid decreasesC. the volume of the liquid decreases
D. the fastest molecules remain behindD. the fastest molecules remain behind

55.55. When a volume of air is heated,When a volume of air is heated,
 A. the amount of water vapor it can  A. the amount of water vapor it can hold does not changehold does not change
B. it can hold less water vaporB. it can hold less water vapor

C. its relative humidity to increaseC. its relative humidity to increase
D. it can hold more water vaporD. it can hold more water vapor

56.56. Cooling saturated air causesCooling saturated air causes
 A. its ability to take up water vapor to  A. its ability to take up water vapor to increaseincrease
B. some of its water content to condense outB. some of its water content to condense out

C. its relative humidity to increaseC. its relative humidity to increase
D. its relative humidity to decreaseD. its relative humidity to decrease

57.57. Malt is produced from barley byMalt is produced from barley by
 A. steeping, germination, and kilnin A. steeping, germination, and kilnin gg
B. mashing, addition of hops, and fermentationB. mashing, addition of hops, and fermentation

C. steeping, mashing, and lageringC. steeping, mashing, and lagering
D. mashing, kilning, and fermentationD. mashing, kilning, and fermentation

58.58.  A plot of shear stress versus shea A plot of shear stress versus shea r rate for a fluid in simple shear flor rate for a fluid in simple shear flo w.w.
 A. stress-strain diagram  A. stress-strain diagram B. rheogram B. rheogram C. histogram C. histogram D. anagramD. anagram

59.59. It is a dimensionless group which is proportional to the ratio of inertial force and surface-tension force.It is a dimensionless group which is proportional to the ratio of inertial force and surface-tension force.
 A. Bond number  A. Bond number B. Froude number B. Froude number C. Weber number C. Weber number D. Power numberD. Power number

60.60.  A mechanical pressure  A mechanical pressure gauge which igauge which i ndicates pressure by ndicates pressure by the amount of the amount of deflection under interndeflection under intern al pressure of al pressure of an oval tube an oval tube bent in an arcbent in an arc
of a circle and closed at one end.of a circle and closed at one end.

 A. diaphragm gauge  A. diaphragm gauge B. Bourdon-tube gauge B. Bourdon-tube gauge C. compound gauges C. compound gauges D. manometerD. manometer
61.61. Which of the following fluid flow is characterized by erratic, small whirlpool-like circles?Which of the following fluid flow is characterized by erratic, small whirlpool-like circles?

 A. steady flow  A. steady flow B. laminar flow B. laminar flow C. uniform flow C. uniform flow D. turbulent flowD. turbulent flow
62.62. If the Reynolds number is less than 2100, what is the classification of the fluid flow?If the Reynolds number is less than 2100, what is the classification of the fluid flow?

 A. laminar liquid  A. laminar liquid B. critical flow B. critical flow C. turbulent flow C. turbulent flow D. uniform flowD. uniform flow
63.63. How do you classify liquids that vaporized easily?How do you classify liquids that vaporized easily?

 A. ideal liquid  A. ideal liquid B. saturated liquid B. saturated liquid C. volatile liquid C. volatile liquid D. osmotic liquidD. osmotic liquid
64.64. What do you call the power required to deliver a given quantity of a fluid against a given head with no losses in the pump?What do you call the power required to deliver a given quantity of a fluid against a given head with no losses in the pump?

 A. wheel power  A. wheel power B. brake power B. brake power C. hydraulic power C. hydraulic power D. specific powerD. specific power
65.65. Which of the following refers to the measure of a fluid’s sensitivity to change in viscosity with changes in temperature?Which of the following refers to the measure of a fluid’s sensitivity to change in viscosity with changes in temperature?

 A. viscosity index  A. viscosity index B. viscosity ratio B. viscosity ratio C. viscosity factor C. viscosity factor D. coefficient of viscosityD. coefficient of viscosity
66.66. Viscosities can change with time assuming all other conditions to be constant. If the viscosities increases with time up to a finite valueViscosities can change with time assuming all other conditions to be constant. If the viscosities increases with time up to a finite value

how do you call the fluid?how do you call the fluid?
 A. pseudoplastic fluid  A. pseudoplastic fluid B. colloidal fluid B. colloidal fluid C. rheopectic fluid C. rheopectic fluid D. thixotropic fluidD. thixotropic fluid

67.67.  A machine or device for moving inc A machine or device for moving inc ompressible fluid is commonly kompressible fluid is commonly known asnown as
 A. compressor  A. compressor B. motor B. motor C. pump C. pump D. turbineD. turbine

68.68. The breakdown of glucose to products such as lactic acid or ethanol.The breakdown of glucose to products such as lactic acid or ethanol.
 A. glycolysis  A. glycolysis B. glucolysis B. glucolysis C. mitosis C. mitosis D. photosynthesisD. photosynthesis

69.69. If the pressure of the fluid suction line drops, some liquid flashes into vapors. The flashing is calledIf the pressure of the fluid suction line drops, some liquid flashes into vapors. The flashing is called
 A. channeling  A. channeling B. cavitation B. cavitation C. flooding C. flooding D. vaporizationD. vaporization

70.70.  An isotope of hydrogen is An isotope of hydrogen is
 A. neptunium  A. neptunium B. plutonium B. plutonium C. thorium C. thorium D. tritiumD. tritium

71.71. Crystallization occurs in a solution that isCrystallization occurs in a solution that is
 A. concentrated  A. concentrated B. unsaturated B. unsaturated C. supersaturated C. supersaturated D. saturatedD. saturated

72.72. It is used primarily in operations requiring high flame temperature, such as welding and metal cutting.It is used primarily in operations requiring high flame temperature, such as welding and metal cutting.
 A. coal gas  A. coal gas B. acetylene B. acetylene C. blue water gas C. blue water gas D. carbureted gasD. carbureted gas

73.73. It is the variation of temperature with height above the ground.It is the variation of temperature with height above the ground.
 A. inversion aloft  A. inversion aloft B. ground-level inversion B. ground-level inversion C. lapse rate C. lapse rate D. greenhouse effectD. greenhouse effect

74.74. It is the portion of the coal which when heated in the absence of air under prescribed conditions is liberated as gases or vapors.It is the portion of the coal which when heated in the absence of air under prescribed conditions is liberated as gases or vapors.
 A. fixed carbon  A. fixed carbon B. volatile matter B. volatile matter C. total carbon C. total carbon D. net hydrogenD. net hydrogen

75.75. The heating value obtained when the water is not condensed.The heating value obtained when the water is not condensed.
 A. high heating value  A. high heating value B. low heating value B. low heating value C. calorific value C. calorific value D. gross calorific valueD. gross calorific value

76.76.  A type of valve which permits only on A type of valve which permits only on e direction of flow.e direction of flow.
 A. gate valve  A. gate valve B. butterfly valve B. butterfly valve C. globe valve C. globe valve D. check valveD. check valve

77.77. One common problem in conveyors is to cut out the driving force when a conveyor jams _____ devices are often used, as are electricalOne common problem in conveyors is to cut out the driving force when a conveyor jams _____ devices are often used, as are electrical
controls which cut power to the drive motor.controls which cut power to the drive motor.

 A. torque limiting  A. torque limiting B. holdback B. holdback C. brake C. brake D. cleanersD. cleaners
78.78. It is an algebraic expression for the dynamic relation between a selected input and output of the process model.It is an algebraic expression for the dynamic relation between a selected input and output of the process model.

 A. Laplace transform  A. Laplace transform B. complex numbers B. complex numbers C. transfer function C. transfer function D. quadratic equationD. quadratic equation
79.79. It is the time the process output takes to first the new steady-state values.It is the time the process output takes to first the new steady-state values.

 A. rise time  A. rise time B. settling time B. settling time C. overshoot C. overshoot D. decay ratioD. decay ratio
80.80.  A type screening equipment ope A type screening equipment ope rated with a shaking motion, a long srated with a shaking motion, a long s troke at low frequency.troke at low frequency.

 A. vibrating screens A. vibrating screens
B. reciprocating screensB. reciprocating screens

C. oscillating screensC. oscillating screens
D. revolving screensD. revolving screens

81.81.  A device used to the classifi A device used to the classifi cation of particles size ranges below 10 miccation of particles size ranges below 10 mic rometer.rometer.
 A. thickeners  A. thickeners B. hydraulic jigs B. hydraulic jigs C. centrifuge C. centrifuge D. tablesD. tables

82.82. Which of the following media can trap particles of size 0.005 micrometer?Which of the following media can trap particles of size 0.005 micrometer?
 A. woven wire  A. woven wire B. membranes B. membranes C. woven cloth C. woven cloth D. celluloseD. cellulose
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83.83.  Also known as flash dryers Also known as flash dryers
 A. spray dryers  A. spray dryers B. pneumatic dryers B. pneumatic dryers C. rotary dryers C. rotary dryers D. tray dryersD. tray dryers

84.84. Hydrogen sulfide is removed from water by contacting the solution with warm air. The operation isHydrogen sulfide is removed from water by contacting the solution with warm air. The operation is
 A. distillation  A. distillation B. leaching B. leaching C. absorption C. absorption D. strippingD. stripping

85.85. Sulfur is undesirable is petroleum becauseSulfur is undesirable is petroleum because
 A. it cause engine knocking A. it cause engine knocking
B. it poisons the catalyst in the refining processB. it poisons the catalyst in the refining process

C. it increases the boiling point of fuelC. it increases the boiling point of fuel
D. all that are mentionedD. all that are mentioned

86.86. Materials added to detergent formulation to enhance cleaning performance by exhibiting synergistic cleaning effects with surfactant.Materials added to detergent formulation to enhance cleaning performance by exhibiting synergistic cleaning effects with surfactant.
 A. fillers  A. fillers B. brighteners B. brighteners C. builders C. builders D. perfumeD. perfume

87.87.  An inherent disadvantage of this cont An inherent disadvantage of this cont rol system is that it results in continrol system is that it results in contin uous cycling of the controlled variauous cycling of the controlled varia ble and thus produceble and thus produce ss
excessive wear in the final element.excessive wear in the final element.

 A. on-off control  A. on-off control B. P-only control B. P-only control C. Pl-only control C. Pl-only control D. PID controlD. PID control
88.88. Plasticizers are added to paints toPlasticizers are added to paints to

 A. make it corrosion resistant A. make it corrosion resistant
B. give elasticity and prevent cracking of the filmB. give elasticity and prevent cracking of the film

C. make glossy surfaceC. make glossy surface
D. increase atmospheric oxidationD. increase atmospheric oxidation

89.89. Molasses is the starting material forMolasses is the starting material for
 A. alcohol  A. alcohol B. essential oil B. essential oil C. fatty acids C. fatty acids D. etherD. ether

90.90. Third aspect in plant design.Third aspect in plant design.
 A. environment  A. environment B. education B. education C. religion C. religion D. moralityD. morality

91.91. Under the same temperature gradient across various metal plates of the same thickness, the heat conducted per unit surface area will beUnder the same temperature gradient across various metal plates of the same thickness, the heat conducted per unit surface area will be
more acrossmore across

 A. iron  A. iron B. nickel B. nickel C. copper C. copper D. leadD. lead
92.92.  A dryer in which the solid is directly  A dryer in which the solid is directly exposed to a hot gas, usually exposed to a hot gas, usually air is calledair is called

 A. indirect dryer  A. indirect dryer B. adiabatic dryer B. adiabatic dryer C. circulating dryer C. circulating dryer D. continuous dryerD. continuous dryer
93.93. Metallurgical processes that utilizes high temperature are collective calledMetallurgical processes that utilizes high temperature are collective called

 A. hydrometallurgy  A. hydrometallurgy B. pyrometallurgy B. pyrometallurgy C. electrometallurgy C. electrometallurgy D. alloyingD. alloying
94.94. It is the lowest temperature at which the material will ignite from an open flame.It is the lowest temperature at which the material will ignite from an open flame.

 A. flash point  A. flash point B. flammability limit B. flammability limit C. autoignition temperature C. autoignition temperature D. flame trapsD. flame traps
95.95. It is a sudden, catastrophic, release of energy, causing a pressure wave (blast wave)It is a sudden, catastrophic, release of energy, causing a pressure wave (blast wave)

 A. ignition  A. ignition B. deflagration B. deflagration C. detonation C. detonation D. explosionD. explosion
96.96. The differential height between two points through which a fluid has to be transported is theThe differential height between two points through which a fluid has to be transported is the

 A. pressure head  A. pressure head B. dynamic head B. dynamic head C. velocity head C. velocity head D. potential headD. potential head
97.97. BET apparatus is used to determine theBET apparatus is used to determine the

 A. Specific surface of porous catalyst A. Specific surface of porous catalyst
B. Pore diameterB. Pore diameter

C. Pore size distributionC. Pore size distribution
D. Porosity of the catalyst bedD. Porosity of the catalyst bed

98.98.  An elementary reaction has k=0.18 L An elementary reaction has k=0.18 L /mol-s, the order of the reacti/mol-s, the order of the reacti on ison is
 A. zero  A. zero B. first B. first C. second C. second D. thirdD. third

99.99. What do you call a system in which there is a flow of matter through the boundary? This system usually encloses the device that involvesWhat do you call a system in which there is a flow of matter through the boundary? This system usually encloses the device that involves
mass flow, such as: compressor, turbine, or nozzle.mass flow, such as: compressor, turbine, or nozzle.

 A. closed system  A. closed system B. open system B. open system C. isolated system C. isolated system D. all of theseD. all of these
100.100. What is the entropy of a pure substance at a temperature of absolute zero?What is the entropy of a pure substance at a temperature of absolute zero?

 A. unity  A. unity B. zero B. zero C. infinity C. infinity D. 100D. 100
101.101. It pertains to the production and use of extreme cold at temperature below-100It pertains to the production and use of extreme cold at temperature below-100ooCC

 A. cryogenics  A. cryogenics B. air conditioning B. air conditioning C. low temperature industry C. low temperature industry D. refrigerationD. refrigeration
102.102.  An amorphous carbon that has b An amorphous carbon that has b een treated with steam and heat ueen treated with steam and heat u ntil it has a very great affinity for absontil it has a very great affinity for abso rbing many materialsrbing many materials ..

 A. lampblack  A. lampblack B. carbon black B. carbon black C. activated carbon C. activated carbon D. graphiteD. graphite
103.103. It is very finely divided, essentially nonporous type of carbonaceous material which is produced in a precisely controlled pyrolyticIt is very finely divided, essentially nonporous type of carbonaceous material which is produced in a precisely controlled pyrolytic

petrochemical process.petrochemical process.
 A. carbon black  A. carbon black B. soot B. soot C. anthracite C. anthracite D. bituminousD. bituminous

104.104. Which acid is used in removing ink spots?Which acid is used in removing ink spots?
 A. oxalic acid  A. oxalic acid B. citric acid B. citric acid C. tartaric acid C. tartaric acid D. formic acidD. formic acid

105.105.  A bet saddle is used so that A bet saddle is used so that
 A. one can easily ride a horse A. one can easily ride a horse
B. to increase mass transfer rateB. to increase mass transfer rate

C. the one with the higher melting pointC. the one with the higher melting point
D. the one with the higher boiling pointD. the one with the higher boiling point

106.106. In binary distillation, the first component to condense in the distillate flask will beIn binary distillation, the first component to condense in the distillate flask will be
 A. the one with the lower melting poin A. the one with the lower melting poin tt
B. the one with the lower boiling pointB. the one with the lower boiling point

C. the one with higher melting pointC. the one with higher melting point
D. the one with the higher boiling pointD. the one with the higher boiling point

107.107. To increase the life an incandescent lamp it isTo increase the life an incandescent lamp it is
 A. filled with neon gas  A. filled with neon gas B. filled with argon gas B. filled with argon gas C. filled with COC. filled with CO22 gas gas D. D. evacuatedevacuated

108.108. Lanolin is widely used in cosmetics, derived from ____.Lanolin is widely used in cosmetics, derived from ____.
 A. cottonseed oil  A. cottonseed oil B. coconut oil B. coconut oil C.C.sheep’s woolsheep’s wool D. D. palm palm oiloil

109.109. Compounds added to the glass to give it the while opaque appearance so characteristics of vitreous enamels.Compounds added to the glass to give it the while opaque appearance so characteristics of vitreous enamels.
 A. fluxes  A. fluxes B. opacifiers B. opacifiers C. electrolytes C. electrolytes D. whitenersD. whiteners

110.110.  A pure finely divided calcium carbo A pure finely divided calcium carbo nate prepared by wet grinding and lnate prepared by wet grinding and l evitating natural chalk.evitating natural chalk.
 A. flourspar  A. flourspar B. putty B. putty C. lactate C. lactate D. whitingD. whiting

111.111. Ratio of the maximum controllable flow to the minimum controllable flow.Ratio of the maximum controllable flow to the minimum controllable flow.
 A. rangeability A. rangeability
B. zero-span ratioB. zero-span ratio

C. hysteresisC. hysteresis
D. installed flow characteristicsD. installed flow characteristics

112.112. Which of the following is true if the resulting combustible lost in refuse is coked coal?Which of the following is true if the resulting combustible lost in refuse is coked coal?
 A. has lost only its moisture content A. has lost only its moisture content
B. has lost both moisture and VCM contentB. has lost both moisture and VCM content
C. has FC and VCM as its main constituentC. has FC and VCM as its main constituent
D. the FC/VCM in green coal is equal to FC/VCM in refuseD. the FC/VCM in green coal is equal to FC/VCM in refuse
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113.113. Calorific value as determined by bomb calorimeter isCalorific value as determined by bomb calorimeter is
 A. higher calorific value at constant v A. higher calorific value at constant v olumeolume
B. lower calorific value at constant pressureB. lower calorific value at constant pressure

C. gross calorific value at constant pressureC. gross calorific value at constant pressure
D. net calorific value at constant volumeD. net calorific value at constant volume

114.114. Coolers and boilers are ordinarily operated at ______ condition.Coolers and boilers are ordinarily operated at ______ condition.
 A. isobaric  A. isobaric B. isenthalpic B. isenthalpic C. isothermal C. isothermal D. isentropicD. isentropic

115.115. Otto cycle consist ofOtto cycle consist of
 A. two isentropic and two constant vo A. two isentropic and two constant vo lume processeslume processes
B. two isentropic and two constant pressure processesB. two isentropic and two constant pressure processes
C. two adiabatic and two isothermal processesC. two adiabatic and two isothermal processes
D. two isothermal and two constant volume processD. two isothermal and two constant volume process

116.116. Very tall packed towers are divided into series of beds toVery tall packed towers are divided into series of beds to
 A. reduce the over-all pressure drop A. reduce the over-all pressure drop
B. reduce liquid hold-upB. reduce liquid hold-up

C. avoid channelingC. avoid channeling
D. avoid floodingD. avoid flooding

117.117. In the constant rate period of the rate of drying curve for batch dryingIn the constant rate period of the rate of drying curve for batch drying
 A. cracks develop on the surface of t A. cracks develop on the surface of t he solidhe solid
B. surface evaporation of unbound moisture occursB. surface evaporation of unbound moisture occurs

C. rate of drying decrease abruptlyC. rate of drying decrease abruptly
D. none of theseD. none of these

118.118.  An equation relating the tempera An equation relating the tempera ture dependence of the equilibture dependence of the equilib rium constant to the enthalpy chanrium constant to the enthalpy chan ge in the reaction.ge in the reaction.
 A. rate equation  A. rate equation B. Arrhenius equation B. Arrhenius equation C.C.Van’t Hoff equationVan’t Hoff equation D. Raoult’s lawD. Raoult’s law

119.119. The statement that states that the entropy of vaporization for a liquids is approximately 88 J/mol-K or 21 cal/mol-K.The statement that states that the entropy of vaporization for a liquids is approximately 88 J/mol-K or 21 cal/mol-K.
 A. A. Trouton’s ruleTrouton’s rule
B. mixing ruleB. mixing rule

C. Gibb’s phase ruleC. Gibb’s phase rule
D. Third law of thermodynamicsD. Third law of thermodynamics

120.120. The ratio of moles of a reactant converted into the desired product to that converted into unwanted product is called.The ratio of moles of a reactant converted into the desired product to that converted into unwanted product is called.
 A. Operational yield  A. Operational yield B. Relative yield B. Relative yield C. Selectivity C. Selectivity D. None of theseD. None of these

121.121. Which of the following is a unit of kinematic viscosityWhich of the following is a unit of kinematic viscosity
 A. centipoise  A. centipoise B. pascal-second B. pascal-second C. centistokes C. centistokes D. lb/ft-sD. lb/ft-s

122.122. Bear pumpBear pump
 A. is a positive displacement pump A. is a positive displacement pump
B. is a non-positive displacement pumpB. is a non-positive displacement pump

C. is a centrifugal pumpC. is a centrifugal pump
D. can be started with delivery valve closedD. can be started with delivery valve closed

123.123. Rittinger’s crushing law states thatRittinger’s crushing law states that
 A. Work required to form a pa A. Work required to form a pa rticle of any size is proportional to thrticle of any size is proportional to th e square of the surface to volume e square of the surface to volume ratio of ratio of the product.the product.

B. Work required to form a particle of a particular size is proportional to the square root of the surface to volume ratio of the product.B. Work required to form a particle of a particular size is proportional to the square root of the surface to volume ratio of the product.
C. Work required in crushing is proportional to the new surface createdC. Work required in crushing is proportional to the new surface created
D. for a given machine and feed, crushing efficiency is dependent on the sizes of feed and productD. for a given machine and feed, crushing efficiency is dependent on the sizes of feed and product

124.124. This is also known as the volume fraction of the voids in packed beds.This is also known as the volume fraction of the voids in packed beds.
 A. porosity  A. porosity B. Superficial velocity B. Superficial velocity C. Specific volume C. Specific volume D. sphericityD. sphericity

125.125. Diatomaceous earth isDiatomaceous earth is
 A. explosive  A. explosive B. filter aid B. filter aid C. filter medium C. filter medium D. none of theseD. none of these

126.126. Mass transfer in a flowing fluid may be correlated byMass transfer in a flowing fluid may be correlated by
 A. Sherwood, Nusselt & Reynold’s nu A. Sherwood, Nusselt & Reynold’s nu mber mber 
B. Peclet, Reynold’s & Schmidt number B. Peclet, Reynold’s & Schmidt number 

C. Sherwood, Reynolds & Schmidt numberC. Sherwood, Reynolds & Schmidt number
D. Prandtl, Schimdt & Reynolds numberD. Prandtl, Schimdt & Reynolds number

127.127. Which of the following ratios describe Reynolds number?Which of the following ratios describe Reynolds number?
 A. inertial force/viscous forces A. inertial force/viscous forces
B. buoyant forces/inertial forcesB. buoyant forces/inertial forces

C. drag forces/buoyant forcesC. drag forces/buoyant forces
D. viscous forces/drag forcesD. viscous forces/drag forces

128.128. Which of the following has the highest thermal conductivityWhich of the following has the highest thermal conductivity
 A. gasoline  A. gasoline B. glycerin B. glycerin C. water C. water D. alcoholD. alcohol

129.129. Heat transfer in turbulent flow may be described through an empirical equation correlatingHeat transfer in turbulent flow may be described through an empirical equation correlating
 A. Nusselt, Stanton and Reynold’s nu A. Nusselt, Stanton and Reynold’s nu mbersmbers
B. Peclet, Stanton and Prandtl numbersB. Peclet, Stanton and Prandtl numbers

C. NusC. Nusselt, Prandtl and Reynold’s numbersselt, Prandtl and Reynold’s numbers
D. Schmidt, Peclet, and friction numbersD. Schmidt, Peclet, and friction numbers

130.130. It is frequently caused by crystallization of a material whose solubility at the wall temperature is lower than at the bulk liquid temperature.It is frequently caused by crystallization of a material whose solubility at the wall temperature is lower than at the bulk liquid temperature.
 A. scaling  A. scaling B. salting B. salting C. fouling C. fouling D. boilingD. boiling

131.131. The boiling point of a given solution is a linear function of the boiling point of pure water at the same pressure.The boiling point of a given solution is a linear function of the boiling point of pure water at the same pressure.
 A. Steffi’s rule A. Steffi’s rule B.B. Duhring’s ruleDuhring’s rule C. C. Haviuck Haviuck rule rule D. D. McCabe McCabe Thiele Thiele rulerule

132.132. Schmidt number isSchmidt number is
 A. A. μ/ρDμ/ρD AD AD B. B. Re.Pe Re.Pe C. C. Sh Sh x x Pe Pe D. D. Re/PeRe/Pe

133.133. Operating velocity in a packed tower is usuallyOperating velocity in a packed tower is usually
 A. half the flooding velocity A. half the flooding velocity
B. equal to flooding velocityB. equal to flooding velocity

C. twice the flooding velocityC. twice the flooding velocity
D. more than the flooding velocityD. more than the flooding velocity

134.134. Flooding in a column results due toFlooding in a column results due to
 A. high pressure drop  A. high pressure drop B. low pressure drop B. low pressure drop C. low velocity of the liquid C. low velocity of the liquid D. high temperatureD. high temperature

135.135. Which of the following provides maximum contacts surface for a liquid-vapor system?Which of the following provides maximum contacts surface for a liquid-vapor system?
 A. packed tower A. packed tower
B. sieve-plate columnB. sieve-plate column

C. bubble-cup plate columnC. bubble-cup plate column
D. wetted wall columnD. wetted wall column

136.136. Weeping in distillation or absorption columnWeeping in distillation or absorption column
 A. increase tray efficiency A. increase tray efficiency
B. results due to low gas velocityB. results due to low gas velocity

C. provides larger surface for mass transferC. provides larger surface for mass transfer
D. is due to bubble cupsD. is due to bubble cups

137.137. Condensation of a vapor-gas mixture just begins when______. Note:Condensation of a vapor-gas mixture just begins when______. Note: p p = partial pressure of the vapor and = partial pressure of the vapor and P =P =   vapor pressure of the vapor pressure of the
liquid.liquid.

 A. A. ρ=Pρ=P B. ρ>PB. ρ>P C. ρ<PC. ρ<P D. ρ>=PD. ρ>=P
138.138. Which of the following parameters remains almost constant during adiabatic saturation of unsaturated air?Which of the following parameters remains almost constant during adiabatic saturation of unsaturated air?

 A. dry bulb temperature  A. dry bulb temperature B. wet bulb temperature B. wet bulb temperature C. absolute humidity C. absolute humidity D. dew pointD. dew point
139.139. Percentage saturation is _______ the relative saturation.Percentage saturation is _______ the relative saturation.

 A. always smaller than  A. always smaller than B. always greater than B. always greater than C. not related to C. not related to D. none of theseD. none of these
140.140. Wet bulb and dry bulb temperatures become identical atWet bulb and dry bulb temperatures become identical at

 A. 100% saturation curve A. 100% saturation curve
B. 78% saturation curveB. 78% saturation curve

C. 50% saturation curveC. 50% saturation curve
D. 10% saturation curveD. 10% saturation curve
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141.141. Extraction of coffee from its seeds is done byExtraction of coffee from its seeds is done by
 A. liquid-liquid extraction  A. liquid-liquid extraction B. extractive distillation B. extractive distillation C. steam distillation C. steam distillation D. leachingD. leaching

142.142. Which product is produced commercially by the Haber process?Which product is produced commercially by the Haber process?
 A. sulfuric acid  A. sulfuric acid B. ammonia B. ammonia C. propane C. propane D. calciumD. calcium

143.143. Which of the following is pearl ash?Which of the following is pearl ash?
 A. Na A. Na22COCO33 B. KB. K22COCO33 C. C. AlAl22OO33 D. D. CaOCaO

144.144. Which of the following is also known as black diamond?Which of the following is also known as black diamond?
 A. bort  A. bort B. fullerenes B. fullerenes C. carbonado C. carbonado D. carbon fibersD. carbon fibers

145.145. The unit operation for separating a particular gaseous component from a mixture of gases due to difference in solubility of the gases in aThe unit operation for separating a particular gaseous component from a mixture of gases due to difference in solubility of the gases in a
liquid phase isliquid phase is

 A. adsorption  A. adsorption B. absorption B. absorption C. extraction C. extraction D. distillationD. distillation
146.146. It is characterized by simple vegetative bodies from which reproductive structures are elaborated. It contains no chlorophyll and thereforeIt is characterized by simple vegetative bodies from which reproductive structures are elaborated. It contains no chlorophyll and therefore

requires sources of complex organic molecules.requires sources of complex organic molecules.
 A. algae  A. algae B. fungi B. fungi C. virus C. virus D. protozoaD. protozoa

147.147. It is the most abundant metal of the earth’s crust.It is the most abundant metal of the earth’s crust.
 A. iron  A. iron B. aluminum B. aluminum C. lithium C. lithium D. sodiumD. sodium

148.148. It is commonly applied to any process used to effect partial or complete demineralization of highly saline waters such as seawater (35,000It is commonly applied to any process used to effect partial or complete demineralization of highly saline waters such as seawater (35,000
ppm of dissolved salts) and brackish waters.ppm of dissolved salts) and brackish waters.

 A. purification  A. purification B. desalting B. desalting C. deaeration C. deaeration D. electrodialysisD. electrodialysis
149.149. It converts solar energy into electricity directly.It converts solar energy into electricity directly.

 A. electrolytic cell  A. electrolytic cell B. electrochemical cell B. electrochemical cell C. photovoltaic cell C. photovoltaic cell D. fuel cellD. fuel cell
150.150. It is usually applied to cooling below ambient temperature.It is usually applied to cooling below ambient temperature.

 A. air conditioning  A. air conditioning B. refrigeration B. refrigeration C. thermal conduction C. thermal conduction D. heat transferD. heat transfer
151.151.  An unwanted input signal that aff An unwanted input signal that aff ects the system’s output signal.ects the system’s output signal.

 A. disturbance signal A. disturbance signal
B. sensor signalB. sensor signal

C. error signalC. error signal
D. controlled variable signalD. controlled variable signal

152.152. The device that cause the process to provide the output.The device that cause the process to provide the output.
 A. sensor  A. sensor B. transmitter B. transmitter C. adaptor C. adaptor D. actuatorD. actuator

153.153. The amount of radiation emitted in all directions and over all wavelengths by a perfect emitter is proportional to the fourth power of theThe amount of radiation emitted in all directions and over all wavelengths by a perfect emitter is proportional to the fourth power of the
absolute temperature of the emitter. This is the statement ofabsolute temperature of the emitter. This is the statement of
 A. Stefan-Boltzmann law A. Stefan-Boltzmann law B. Kirchhoff’s lawB. Kirchhoff’s law C. Wien’s LawC. Wien’s Law D. Planck’s LawD. Planck’s Law

154.154.  An ideal  An ideal surface thasurface tha t absorbs t absorbs all incidenall inciden t radiation t radiation regardless of regardless of wavelength and wavelength and direction and direction and is also is also considered considered as a as a perfect perfect emitter isemitter is
referred to as areferred to as a

 A. gray body  A. gray body B. black body B. black body C. pin hole C. pin hole D. black holeD. black hole
155.155. The reason for insulating the pipes isThe reason for insulating the pipes is

 A. they may not break under press A. they may not break under press ureure
B. capacity to withstand pressure is increasedB. capacity to withstand pressure is increased

C. there is minimum corrosionC. there is minimum corrosion
D. heat loss from the surface is minimizedD. heat loss from the surface is minimized

156.156.  A heat transfer device that is normall A heat transfer device that is normall y used to liquefy vapors isy used to liquefy vapors is
 A. evaporator  A. evaporator B. condenser B. condenser C. boiler C. boiler D. coolerD. cooler

157.157. The separation of a dilute slurry or suspension by gravity settling into a clear fluid and slurry or suspension by gravity settling into a clearThe separation of a dilute slurry or suspension by gravity settling into a clear fluid and slurry or suspension by gravity settling into a clear
fluid and a slurry of high solids content is called.fluid and a slurry of high solids content is called.

 A. thickening  A. thickening B. classification B. classification C. sorting C. sorting D. centrifugationD. centrifugation
158.158. Moisture in a solid exerting an equilibrium vapor pressure equal to that of the pure liquid at the same temperature isMoisture in a solid exerting an equilibrium vapor pressure equal to that of the pure liquid at the same temperature is

 A. unbound moisture A. unbound moisture
B. free moistureB. free moisture

C. Critical moistureC. Critical moisture
D. bound moistureD. bound moisture

159.159. Liquid-fluid extraction is possible when there is a difference in this property of a given solute between two immiscible solvents.Liquid-fluid extraction is possible when there is a difference in this property of a given solute between two immiscible solvents.
 A. viscosity  A. viscosity B. solubility B. solubility C. vapor pressure C. vapor pressure D. temperatureD. temperature

160.160.  A space-time of 3 hours for a flow  A space-time of 3 hours for a flow reactor means thatreactor means that
 A. the time required to process one  A. the time required to process one reactor volume of feed (measured areactor volume of feed (measured a t specified conditions) is t specified conditions) is 3 hour3 hour
B. three reactor volumes of feed can be processed every hourB. three reactor volumes of feed can be processed every hour
C. it takes three hours to dump the entire volume of the reaction with feedC. it takes three hours to dump the entire volume of the reaction with feed
D. conversion is cent per cent after three hoursD. conversion is cent per cent after three hours

161.161. This is an operation whereby components of a liquid mixture are separated by boiling because of their difference in vapor pressure.This is an operation whereby components of a liquid mixture are separated by boiling because of their difference in vapor pressure.
 A. distillation  A. distillation B. drying B. drying C. evaporation C. evaporation D. leachingD. leaching

162.162. The _____ efficiency is the efficiency for a single plate of distillation column.The _____ efficiency is the efficiency for a single plate of distillation column.
 A. specific  A. specific B. point B. point C. murphree C. murphree D. localD. local

163.163. Moisture contain by a substance in excess of the equilibrium moisture is calledMoisture contain by a substance in excess of the equilibrium moisture is called
 A. unbound moisture  A. unbound moisture B. free moisture B. free moisture C. critical moisture C. critical moisture D. bound moistureD. bound moisture

-------------------------------------------------------------------------------------NOTHING FOLLOWS----------------------------------------------------------------------------------------------------------------------------------------------------------------NOTHING FOLLOWS---------------------------------------------------------------------------
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1.1. The Bond work index for a mesh-of-grind of 200 mesh for a rock consisting mainly of quartz is 17.5 kWh/ton. How much power (in kW) isThe Bond work index for a mesh-of-grind of 200 mesh for a rock consisting mainly of quartz is 17.5 kWh/ton. How much power (in kW) is
needed to reduce the material in a wet-needed to reduce the material in a wet-grinding ball mill from an 80 percent passing size of 1100 μm to an 80 percent passing size of 80grinding ball mill from an 80 percent passing size of 1100 μm to an 80 percent passing size of 80
μm at a capacity of 10 to per hour?μm at a capacity of 10 to per hour?

 A. 120 kW  A. 120 kW B. 143 kW B. 143 kW C. 176 kW C. 176 kW D. 200 kWD. 200 kW
2.2. Calculate the terminal velocity for a spherical droplets of coffee extract, 400 microns in diameter, falling through air. The specific gravity ofCalculate the terminal velocity for a spherical droplets of coffee extract, 400 microns in diameter, falling through air. The specific gravity of

coffee extract is 1.03 and the air is 300coffee extract is 1.03 and the air is 300ooF.F.
 A. 3.57 ft/s  A. 3.57 ft/s B. 8.5 ft/s B. 8.5 ft/s C. 0.56 ft/s C. 0.56 ft/s D. 10.4 ft/sD. 10.4 ft/s

3.3. If coal having a heat of combustion of 14,000 BTU/lb is used in a heating plant of 50% efficiency, how many pounds of steam of 50%If coal having a heat of combustion of 14,000 BTU/lb is used in a heating plant of 50% efficiency, how many pounds of steam of 50%
quality and 212quality and 212ooF temperature can be made per pound of this coal from water whose initial temperature is 70F temperature can be made per pound of this coal from water whose initial temperature is 70ooF?F?

 A. 11.12 lb  A. 11.12 lb B. 12.04 lb B. 12.04 lb C. 12.76 lb C. 12.76 lb D. 13.21 lbD. 13.21 lb
4.4. It is planned to lift and move logs from almost inaccessible forest areas by means of balloons. Helium at atmospheric (101.325 kPa) andIt is planned to lift and move logs from almost inaccessible forest areas by means of balloons. Helium at atmospheric (101.325 kPa) and

temperature 21.1temperature 21.1ooc is to be used in balloons. What minimum balloon diameter (assume spherical shape) will be required for gross liftingc is to be used in balloons. What minimum balloon diameter (assume spherical shape) will be required for gross lifting
force of 20,000 kg? gas constant for air and Helium are 287.08 and 2077.67 J/kg-K, respectivelyforce of 20,000 kg? gas constant for air and Helium are 287.08 and 2077.67 J/kg-K, respectively

 A. 16.65 m  A. 16.65 m B. 33.3 m B. 33.3 m C. 44.4 m C. 44.4 m D. 48.4 mD. 48.4 m
5.5. 100 lb of saturated liquid water at 50 psia contained in a closed vessel are heated until 80% of water is vaporized. The amount of heat100 lb of saturated liquid water at 50 psia contained in a closed vessel are heated until 80% of water is vaporized. The amount of heat

added to the system is closest to?added to the system is closest to?
 A. 90876 Btu  A. 90876 Btu B. 73920 Btu B. 73920 Btu C. 65200 Btu C. 65200 Btu D. 48200 BtuD. 48200 Btu

6.6. 80 kg of water at 9580 kg of water at 95ooC is adiabatically mixed with 20 kg of cold water at 40C is adiabatically mixed with 20 kg of cold water at 40ooC. The entropy change for the process is closest toC. The entropy change for the process is closest to
 A. 0.8473 kJ/K  A. 0.8473 kJ/K B. 5.0 kJ/K B. 5.0 kJ/K C. -0.8473 kJ/K C. -0.8473 kJ/K D. -5.0 kJ/KD. -5.0 kJ/K

7.7. If the total percentage of particles larger than the screen opening in the fee, oversize, undersize are 36%, 89% and 3%, respectively theIf the total percentage of particles larger than the screen opening in the fee, oversize, undersize are 36%, 89% and 3%, respectively the
effectiveness of the screen if the undersize is the product iseffectiveness of the screen if the undersize is the product is

 A. 0.98  A. 0.98 B. 0.89 B. 0.89 C. 0.78 C. 0.78 D. 0.65D. 0.65
8.8.  At  At what what critical critical speed speed which which the the flow flow of of water water in in a a long long cylindrical cylindrical pipe pipe of of diameter diameter 2 2 cm cm becomes becomes turbulent turbulent considering considering that that thethe

temperature is 20temperature is 20ooC, viscosity is 1E-3 Pa-s, and the critical Reynolds number is 3000.C, viscosity is 1E-3 Pa-s, and the critical Reynolds number is 3000.
 A. 0.350 m/s  A. 0.350 m/s B. 0.250 m/s B. 0.250 m/s C. 0.234 m/s C. 0.234 m/s D. 0.150 m/sD. 0.150 m/s

For question 9-10, refer to the following; 10 kmols of the fuel gas (composition by volume: methane 85%, ethane 10.5%, nitrogen 4,5%) isFor question 9-10, refer to the following; 10 kmols of the fuel gas (composition by volume: methane 85%, ethane 10.5%, nitrogen 4,5%) is
burned with 15% excess air. If complete combustion is assumed;burned with 15% excess air. If complete combustion is assumed;
9.9. Total number of moles after combustion per 10 kmols of gas isTotal number of moles after combustion per 10 kmols of gas is

 A. 123.64  A. 123.64 B. 272 B. 272 C. 33.9 C. 33.9 D. 124D. 124
10.10. If the total pressure is 100.6 kPa, the partial pressure of water vapor (in kPa) isIf the total pressure is 100.6 kPa, the partial pressure of water vapor (in kPa) is

 A. 16.4  A. 16.4 B. 2.7 B. 2.7 C. 0.16 C. 0.16 D. 2.38D. 2.38
11.11. What is the ratio of the average velocity to maximum velocity for water flowing in a 1” schedule 40 pipe?What is the ratio of the average velocity to maximum velocity for water flowing in a 1” schedule 40 pipe?

 A. 0.8  A. 0.8 B. 0.9 B. 0.9 C. 0.6 C. 0.6 D. 0.5D. 0.5
12.12. Water at 60 deg F flows through a 3-inchWater at 60 deg F flows through a 3-inch inside diameter smooth horizontal pipe. If the Reynold’s number is 353000, calculate the ratio ofinside diameter smooth horizontal pipe. If the Reynold’s number is 353000, calculate the ratio of

maximum velocity to average velocity.maximum velocity to average velocity.
 A. 1.05  A. 1.05 B. 1.22 B. 1.22 C. 1.72 C. 1.72 D. 1.89D. 1.89

13.13. Four kg of water is placed in an enclosed volume of 1 mFour kg of water is placed in an enclosed volume of 1 m33. Heat is added until the temperature is 150. Heat is added until the temperature is 150ooC. Find the pressure of the vapor.C. Find the pressure of the vapor.
 A. 465.9 kPa  A. 465.9 kPa B. 470.2 kPa B. 470.2 kPa C. 475.8 kPa C. 475.8 kPa D. 477.2 kPaD. 477.2 kPa

14.14. From the data in problem #13, find the mass of the vapor.From the data in problem #13, find the mass of the vapor.
 A. 2.542 kg  A. 2.542 kg B. 2.650 kg B. 2.650 kg C. 2.721 kg C. 2.721 kg D. 2.782 kgD. 2.782 kg

15.15. From the data in problem #13, find the volume of the vapor.From the data in problem #13, find the volume of the vapor.
 A. 0.8845 m A. 0.8845 m33 B. B. 0.9240 0.9240 mm33 C. C. 0.9791 0.9791 mm33 D. D. 0.9985 0.9985 mm33

16.16.  A certain stoi A certain stoi chiometric problem chiometric problem was solved was solved on the bason the bas is of 100 is of 100 mole dry mole dry flue gas (flue gas (DFG). The DFG). The given conditions given conditions at the stacat the stack ouk ou tlet are astlet are as
follows: 780 mmHg, 970 K and the partial pressure of Hfollows: 780 mmHg, 970 K and the partial pressure of H22O is 24 mmHg. The computed total moles of HO is 24 mmHg. The computed total moles of H22O isO is

 A. 2.340  A. 2.340 B. 4.232 B. 4.232 C. 3.175 C. 3.175 D. 6.225D. 6.225
17.17. From data in problem #16, the partial pressure of HFrom data in problem #16, the partial pressure of H22O is equal to ____ in Hg.O is equal to ____ in Hg.

 A. 0.88  A. 0.88 B. 0.80 B. 0.80 C. 0.85 C. 0.85 D. 0.94D. 0.94
18.18. From data in problem #16, the volume of the wet flue gas isFrom data in problem #16, the volume of the wet flue gas is

 A. 6.098 m A. 6.098 m33 B. B. 8.001 8.001 mm33 C. C. 8719 8719 L L D. D. 592 592 LL
19.19. From data in problem #16, Pressure of the gas stream in psia is:From data in problem #16, Pressure of the gas stream in psia is:

 A. 16.09  A. 16.09 B. 14.7 B. 14.7 C. 22.34 C. 22.34 D. 21.71D. 21.71
20.20. From data in problem #16, Actual volume occupied by the computed moles of HFrom data in problem #16, Actual volume occupied by the computed moles of H22O isO is

 A. 246.22 L  A. 246.22 L B. 256.33 L B. 256.33 L C. 24.9 L C. 24.9 L D. 25.6 LD. 25.6 L
21.21. From data in problem #16, flue gas temperature inFrom data in problem #16, flue gas temperature in ooF isF is

 A. 613  A. 613 B. 1472 B. 1472 C. 323 C. 323 D. 1287D. 1287
22.22.  A  A mill mill produces produces wet wet paper paper containing containing 15% 15% water water by by weight weight (wet (wet basis). basis). This This wet wet paper paper is is fed fed in in a a continuous continuous steady-state steady-state operationoperation

through a drier where the water content is reduced to 6% by weight. If the heating cost is 5 centavos for every pound of water removedthrough a drier where the water content is reduced to 6% by weight. If the heating cost is 5 centavos for every pound of water removed
from the paper in the drying operation, what is the heating cost per 100 lb of wet paper fed into the dryer?from the paper in the drying operation, what is the heating cost per 100 lb of wet paper fed into the dryer?
 A. P1.50  A. P1.50 B. P0.36 B. P0.36 C. P0.48 C. P0.48 D. P2.00D. P2.00

23.23. Calculate the volume (cubic feet at STP) of air required for the complete combustion of 500 cu ft of coal gas that has the followingCalculate the volume (cubic feet at STP) of air required for the complete combustion of 500 cu ft of coal gas that has the following
composition: 49.0 per cent hydrogen, 34.8 per cent methane, 4.2 percent ethylene (Ccomposition: 49.0 per cent hydrogen, 34.8 per cent methane, 4.2 percent ethylene (C22HH44), 6.0 per cent carbon monoxide, 4.0 per cent), 6.0 per cent carbon monoxide, 4.0 per cent
nitrogen, 1 per cent carbon dioxide.nitrogen, 1 per cent carbon dioxide.
 A. 2150  A. 2150 B. 2420 B. 2420 C. 2590 C. 2590 D. 2636D. 2636

24.24.  A volume o A volume o f moist air f moist air of 1000 cu of 1000 cu ft at a ft at a total pressure total pressure of 740 of 740 mmHg and mmHg and a temperature a temperature of 30of 30ooC contains water vapor in such proportionsC contains water vapor in such proportions
that its partial pressure is 22 mmHg. Without the total condensation. After cooling it is found that the partial pressure of the water vapor isthat its partial pressure is 22 mmHg. Without the total condensation. After cooling it is found that the partial pressure of the water vapor is
12.7 mmHg. Calculate the volume of the gas after cooling.12.7 mmHg. Calculate the volume of the gas after cooling.

 A. 750 ft A. 750 ft33 B. 820 ftB. 820 ft33 C. C. 938 938 ftft33 D. D. 1022 1022 ftft33

25.25. From data in problem 24, calculate the weight of water removed.From data in problem 24, calculate the weight of water removed.
 A. 0.563 lb  A. 0.563 lb B. 1.58 lb B. 1.58 lb C. 2.98 lb C. 2.98 lb D. 3.75 lbD. 3.75 lb
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26.26.  A quantity  A quantity of ice of ice at 0.0at 0.0ooC was added to 40 g of water at 19C was added to 40 g of water at 19ooC in an insulated container. All of the ice melted, and the water temperatureC in an insulated container. All of the ice melted, and the water temperature
decreased to 0.0decreased to 0.0ooC. How many grams of ice were added?C. How many grams of ice were added?

 A. 9.52 g  A. 9.52 g B. 12.4 g B. 12.4 g C. 14.1 g C. 14.1 g D. 16.8 gD. 16.8 g
27.27.  A homogenous gas reaction A A homogenous gas reaction A 3R has a reported rate at 215 3R has a reported rate at 215ooCC

-r -r  A A=10=10-2-2CC A A0.50.5, [mole/liter-sec], [mole/liter-sec]
Find the space time needed for 80% conversion of a 50% AFind the space time needed for 80% conversion of a 50% A  – –  50% inert feed a plug flow reactor operating at 215  50% inert feed a plug flow reactor operating at 215ooC and 5 atmC and 5 atm
(C(C Ao Ao=0.0625 mol/liter).=0.0625 mol/liter).

 A. 33.2 sec  A. 33.2 sec B. 56.6 sec B. 56.6 sec C. 2.1 min C. 2.1 min D. 4.5 minD. 4.5 min
28.28. The gas phase irreversible reaction A + BThe gas phase irreversible reaction A + B C is elementary. The entering flow rate of A is 10 mol/min and is equal molar in A and B. C is elementary. The entering flow rate of A is 10 mol/min and is equal molar in A and B.

The entering concentration of A is 0.4 mol/L. What CSTR volume [L] is necessary to achieve 90% conversion?The entering concentration of A is 0.4 mol/L. What CSTR volume [L] is necessary to achieve 90% conversion?
 A. 113  A. 113 B. 227 B. 227 C. 851 C. 851 D. 900D. 900

29.29. Steam generated in a power plant at a pressure of 8600 kPa and a temperature of 500Steam generated in a power plant at a pressure of 8600 kPa and a temperature of 500ooC is fed to a turbine. Exhaust from the turbineC is fed to a turbine. Exhaust from the turbine
enters a condenser at 10 kPa, where it is condensed to a saturated liquid, which is then pump to the boiler. What is the thermal efficiencyenters a condenser at 10 kPa, where it is condensed to a saturated liquid, which is then pump to the boiler. What is the thermal efficiency
of a Rankine cycle operating at these conditions?of a Rankine cycle operating at these conditions?

 A. 39.7%  A. 39.7% B. 46.2% B. 46.2% C. 50.8% C. 50.8% D. 61.2%D. 61.2%
30.30.  A steel casting [C A steel casting [C p=0.5 kJ/kg-K] weighip=0.5 kJ/kg-K] weighi ng 40 kg and ng 40 kg and at a temperature at a temperature of 450of 450ooC is quenched in 150 kg of oil [Cp=2.5 kJ/kg-K] at a 25C is quenched in 150 kg of oil [Cp=2.5 kJ/kg-K] at a 25ooC. ifC. if

there are no heat losses, what is the change in entropy of the oil?there are no heat losses, what is the change in entropy of the oil?
 A. 26.13 kJ/K  A. 26.13 kJ/K B. -16.33 kJ/K B. -16.33 kJ/K C. 9.80 kJ/K C. 9.80 kJ/K D. 0D. 0

31.31. From data in problem #30, what is the change in entropy of the oil and casting considered together?From data in problem #30, what is the change in entropy of the oil and casting considered together?
 A. 26.13 kJ/K  A. 26.13 kJ/K B. -16.33 kJ/K B. -16.33 kJ/K C. 9.80 kJ/K C. 9.80 kJ/K D. 0D. 0

32.32.  A horizontal piston/cyl A horizontal piston/cyl inder arrangement is inder arrangement is placed in a consplaced in a cons tant-temperature batant-temperature ba th. The piston sth. The piston s lides in the cyllides in the cyl inder with negligible inder with negligible friction,friction,
and an external force holds it in place against an initial gas pressure of 14 bar. The initial gas volume is 0.03 mand an external force holds it in place against an initial gas pressure of 14 bar. The initial gas volume is 0.03 m33. The external force on the. The external force on the
piston is reduced gradually, and the gas expands isothermally as its volume doubles. If the volume of the gas is related to its pressure sopiston is reduced gradually, and the gas expands isothermally as its volume doubles. If the volume of the gas is related to its pressure so
that the product PV is constant, what is the work done by the gas in moving the external force?that the product PV is constant, what is the work done by the gas in moving the external force?

 A. -29.11 kJ  A. -29.11 kJ B. -32.08 kJ B. -32.08 kJ C. -33.25 kJ C. -33.25 kJ D. -34.08 kJD. -34.08 kJ
33.33.  A gaseous  A gaseous fuel is fuel is composed of composed of 20% methan20% methane (CHe (CH44), 40% ethane (C), 40% ethane (C22HH66) and 40% propane (C) and 40% propane (C33HH88), where all percentage are by volume.), where all percentage are by volume.

The volumetric analysis of the dry products of combustion (ie. Everything except the water) for this fuel gives 10.6 % carbon dioxideThe volumetric analysis of the dry products of combustion (ie. Everything except the water) for this fuel gives 10.6 % carbon dioxide
(CO(CO22), 3% oxygen (O), 3% oxygen (O22), 1% carbon monoxide (CO) and 85.4% nitrogen (N), 1% carbon monoxide (CO) and 85.4% nitrogen (N22). Determine the air fuel ratio on a mass basis for this reaction.). Determine the air fuel ratio on a mass basis for this reaction.

 A. 1  A. 1 B. 18 B. 18 C. 23 C. 23 D. 33D. 33
34.34.  A solid steel sphere  A solid steel sphere of specific gravity of specific gravity of 7.85 and diameof 7.85 and diame ter of 0.02 m is ter of 0.02 m is falling at its falling at its terminal velocity through terminal velocity through water. Whwater. What is its velociat is its veloci ty inty in

ft/s?ft/s?
 A. 1488  A. 1488 B. 4880 B. 4880 C. 6.21 C. 6.21 D. 0.42D. 0.42

35.35. What is the settling time [sec] for galena particles to settle under free settling conditions through 5 ft of water at 50degF? Galena isWhat is the settling time [sec] for galena particles to settle under free settling conditions through 5 ft of water at 50degF? Galena is
spherical in shape. With specific gravity and 0,01 inch diameterspherical in shape. With specific gravity and 0,01 inch diameter

 A. 38.1  A. 38.1 B. 18.3 B. 18.3 C. 13.8 C. 13.8 D. 5D. 5
36.36.  A d A d iesel iesel engine engine has has a ca compression ompression ratio ratio of 15:1 of 15:1 that that is; is; the athe a ir in ir in the the cylinder cylinder is is compressed compressed to 1to 1 /15 of /15 of its its initial initial volume. volume. Find Find the fithe finalnal

pressure after compressing an atmospheric air of temperature 27 C.pressure after compressing an atmospheric air of temperature 27 C.
 A. 44 atm  A. 44 atm B. 47 atm B. 47 atm C. 40 atm C. 40 atm D. 41 atmD. 41 atm

37.37.  A mole  A mole of steam of steam is cois compressed at mpressed at 100100ooC, and the water is cooled to 0C, and the water is cooled to 0ooC and frozen to ice. What is the entropy change of the water inC and frozen to ice. What is the entropy change of the water in
cal/cal/ooK?K?

 A. -36.9  A. -36.9 B. -35.1 B. -35.1 C. -34.8 C. -34.8 D. -34.3D. -34.3
38.38.  A floating cyl A floating cyl inder 8 cm inder 8 cm in diameter ain diameter and weighing nd weighing 9.32 Newtons 9.32 Newtons is placed is placed in a cylindricin a cylindrical container that al container that is 20 cm is 20 cm in diameter ain diameter a nd partiallynd partially

full of water. The increase in the depth of water when the float is placed in it isfull of water. The increase in the depth of water when the float is placed in it is
 A. 10 cm  A. 10 cm B. 5 cm B. 5 cm C. 3 cm C. 3 cm D. 2 cmD. 2 cm

39.39.  A f A f luid luid at 690 at 690 kPa kPa has has a sa specific pecific volume volume of 0.of 0.25 25 mm33/kg and enters an apparatus with a velocity of 15 m/s. Heat radiation losses in the/kg and enters an apparatus with a velocity of 15 m/s. Heat radiation losses in the
apparatus are equal to 25 kJ/kg of fluid supplied. The fluid leaves the apparatus at 135 kPa with a specific volume of 0.9 mapparatus are equal to 25 kJ/kg of fluid supplied. The fluid leaves the apparatus at 135 kPa with a specific volume of 0.9 m33/kg and a/kg and a
velocity of 300 m/s. In the apparatus, the shaft work done by the fluid is equal to 900 kJ/kg. does the internal energy of the fluid increasevelocity of 300 m/s. In the apparatus, the shaft work done by the fluid is equal to 900 kJ/kg. does the internal energy of the fluid increase
or decrease, and how much is the change?or decrease, and how much is the change?

 A. 858 kJ/kg (increase) A. 858 kJ/kg (increase)
B. 858 kj/kg (decrease)B. 858 kj/kg (decrease)

C. 908 kJ/kg (increase)C. 908 kJ/kg (increase)
D. 908 kJ/kg(decrease)D. 908 kJ/kg(decrease)

40.40. Exhaust steam from a turbine exhaust into a surface condenser at a mass flow rate of 4000 kg/hr, 9.59 kPa, and 92 % quality. CoolingExhaust steam from a turbine exhaust into a surface condenser at a mass flow rate of 4000 kg/hr, 9.59 kPa, and 92 % quality. Cooling
water enters the condenser at 15water enters the condenser at 15ooC and leaves at the steam inlet temperature. The cooling water mass rate in kg/hr is closest toC and leaves at the steam inlet temperature. The cooling water mass rate in kg/hr is closest to

 A. 157,200  A. 157,200 B. 70,200 B. 70,200 C. 95,000 C. 95,000 D. 88,000D. 88,000
41.41.  A solution  A solution of Naof Na22SOSO44 in water is saturated at 50 in water is saturated at 50ooC. When a saturated solution of NaC. When a saturated solution of Na22SOSO44 is cooled, crystals of Na is cooled, crystals of Na22SOSO44-10H-10H22O separateO separate

from the solution. If 1000 kg of this solution is cooled to 10from the solution. If 1000 kg of this solution is cooled to 10ooC, the percentage yield obtain is nearlyC, the percentage yield obtain is nearly
 A. 91%  A. 91% B. 90% B. 90% C. 100% C. 100% D. 80%D. 80%

42.42.  A heat engine  A heat engine absorbs 1055 absorbs 1055 kJ at 427kJ at 427ooC and rejects heat at 38C and rejects heat at 38ooC. the work done in kJ by the engine if its efficiency is 50% of the CarnotC. the work done in kJ by the engine if its efficiency is 50% of the Carnot
efficiency is close toefficiency is close to

 A. 496.6  A. 496.6 B. 293.3 B. 293.3 C. 1265 C. 1265 D. 320D. 320
For question 43-44, refer to the following; A liquid phase reaction AFor question 43-44, refer to the following; A liquid phase reaction A   R is carried out in a series of three completely mixed stirred tank  R is carried out in a series of three completely mixed stirred tank
reactors of equal size. The reaction rate constant k is 0.066/min. Overall conversion is 90%. The feed rate is 10 liters/min and the feed containsreactors of equal size. The reaction rate constant k is 0.066/min. Overall conversion is 90%. The feed rate is 10 liters/min and the feed contains
only A in concentration of 1 gmol/L.only A in concentration of 1 gmol/L.
43.43. The over-all space-time in minutes for the three-reactor system isThe over-all space-time in minutes for the three-reactor system is

 A. 5.24  A. 5.24 B. 524 B. 524 C. 52.4 C. 52.4 D. 17.5D. 17.5
44.44. The concentration from the second reactor isThe concentration from the second reactor is

 A. 0.2148  A. 0.2148 B. 0.1 B. 0.1 C. 0.35 C. 0.35 D. 0.5D. 0.5
45.45.  A t A tank holank holds 5ds 500 m00 m33 of brine. Brine containing 2 kg/m of brine. Brine containing 2 kg/m33 of salt flows into the tank at the rate of 5 m of salt flows into the tank at the rate of 5 m33/min and the mixture kept uniform,/min and the mixture kept uniform,

flows at the rate of 10 mflows at the rate of 10 m33/min. If the maximum amount of the salt is found in the tank at the end of 20 minutes, what is the initial salt/min. If the maximum amount of the salt is found in the tank at the end of 20 minutes, what is the initial salt
content of the tank?content of the tank?

 A. 375 kg  A. 375 kg B. 500 kg B. 500 kg C. 750 kg C. 750 kg D. 600 kgD. 600 kg
46.46.  A gas  A gas whose vwhose v iscosity oiscosity o f 200 f 200 μP floμP flows through ws through a caa capillary tube pillary tube 2 mm 2 mm in diameter in diameter and and 2 meters 2 meters long. If long. If 5 liters 5 liters of gas of gas pass thpass through therough the

tube every 10 seconds, what must be the pressure head in dynes/cmtube every 10 seconds, what must be the pressure head in dynes/cm22 under which the gas is flowing? under which the gas is flowing?
 A. 5.09E5  A. 5.09E5 B. 7.56E5 B. 7.56E5 C. 8.31E5 C. 8.31E5 D. 9.04E5D. 9.04E5

47.47.  Air  Air at at 1 1 atm atm and and 6868ooF is flowing in a long, rectangular duct whose cross section is 1 ft by 0.5 ft, with average velocity of 40 ft/s. theF is flowing in a long, rectangular duct whose cross section is 1 ft by 0.5 ft, with average velocity of 40 ft/s. the
roughness of the duct is 0.00006 in. What is the pressure drop in Pa per meter length?roughness of the duct is 0.00006 in. What is the pressure drop in Pa per meter length?

Page 2 of 3Page 2 of 3



 A. 2.8  A. 2.8 B. 6.8 B. 6.8 C. 10.2 C. 10.2 D. 14.1D. 14.1
48.48. The temperatures of three different liquids are maintained at 15The temperatures of three different liquids are maintained at 15ooC, 20C, 20ooC, and 25C, and 25ooC respectively. When equal masses of the first twoC respectively. When equal masses of the first two

liquids are mixed, the final temperature is 18liquids are mixed, the final temperature is 18ooC, and when equal masses of the last two liquids are mixed, the final temperature is 24C, and when equal masses of the last two liquids are mixed, the final temperature is 24ooC.C.
What temperature will be achieved by mixing equal masses of the first and the last liquid?What temperature will be achieved by mixing equal masses of the first and the last liquid?

 A. 8.65 A. 8.65ooC C B. B. 10.3010.30 o oC C C. C. 15.8315.83 o oC C D. D. 23.5723.57 o oCC
49.49.  A gaseous reactio A gaseous reactio n An A 2B + C takes place isothermally in a constant pressure reactor. Starting with a gaseous mixture containing 50% 2B + C takes place isothermally in a constant pressure reactor. Starting with a gaseous mixture containing 50%

 A and the rest inert materials, the  A and the rest inert materials, the ratio of final to initial volume is ratio of final to initial volume is found to be 1.8. The percent found to be 1.8. The percent conversion of A isconversion of A is
 A. 80%  A. 80% B. 50% B. 50% C. 60% C. 60% D. 74%D. 74%

50.50.  A  A sample sample of of lignite lignite was was found found to to contain contain 34.55% 34.55% moisture, moisture, 22.91% 22.91% FC, FC, 7.2% 7.2% ash, ash, 1.1%S 1.1%S and and 0.57% 0.57% N N with with a a calorific calorific value value of of 16.4516.45
MJ/kg. Calculate % C in the coal.MJ/kg. Calculate % C in the coal.

 A. 46.15%  A. 46.15% B. 49.09% B. 49.09% C. 65.76% C. 65.76% D. 55.40D. 55.40
51.51. The flue gas from the combustion of a hydrocarbon fuel has the following Orsat analysis: 5.68% COThe flue gas from the combustion of a hydrocarbon fuel has the following Orsat analysis: 5.68% CO22, 2.43% CO, 6.4% O, 2.43% CO, 6.4% O22 and 85.4 % N and 85.4 % N22..

The percent excess air supplied isThe percent excess air supplied is
 A. 30.0%  A. 30.0% B. 34.8% B. 34.8% C. 38.6% C. 38.6% D. 42.5%D. 42.5%

52.52.  A furnace  A furnace is fired is fired with coal with coal with a with a velocity velocity of 20 of 20 m/s and m/s and enthalpy enthalpy of 3140 of 3140 kJ/kg. The kJ/kg. The coal has coal has a heating a heating of 32,000 of 32,000 kJ/kg and kJ/kg and the refusethe refuse
was analyzed to contain 4.8% VCM, 12.6% FC and 82.6% ash. The percentage of the carbon lost in the refuse iswas analyzed to contain 4.8% VCM, 12.6% FC and 82.6% ash. The percentage of the carbon lost in the refuse is

 A. 2.16%  A. 2.16% B. 2.97% B. 2.97% C. 3.02% C. 3.02% D. 2.98%D. 2.98%
53.53.  A furnace is fired with  A furnace is fired with coal with the focoal with the fo llowing proximate analysis: llowing proximate analysis: 5%M, 60%FC, 25%VCM 5%M, 60%FC, 25%VCM and 10% ash. Its and 10% ash. Its calorific value is calorific value is 31.33 MJ/kg.31.33 MJ/kg.

Calculate the % VCM lost in the refuse if the refuse analyzes 25% FC, 4.4 % VCM, 70.6% ash.Calculate the % VCM lost in the refuse if the refuse analyzes 25% FC, 4.4 % VCM, 70.6% ash.
 A. 5.1  A. 5.1 B. 4.59 B. 4.59 C. 2.21 C. 2.21 D. 3.45D. 3.45

54.54. 1.8 kg/s of steam enter a turbine with a velocity of 20 m/s and enthalpy of 3140 kJ/kg. The steam enters the condenser after being1.8 kg/s of steam enter a turbine with a velocity of 20 m/s and enthalpy of 3140 kJ/kg. The steam enters the condenser after being
expanded to 2500 kJ/kg at 38 m/s . There is a total heat loss from the turbine casing of 53 kJ/s. Potential energy changes areexpanded to 2500 kJ/kg at 38 m/s . There is a total heat loss from the turbine casing of 53 kJ/s. Potential energy changes are
insignificant. What power is generated at the turbine shaft?insignificant. What power is generated at the turbine shaft?

 A. 875 kW  A. 875 kW B. 1098 kW B. 1098 kW C. 1515 kW C. 1515 kW D. 1480 kWD. 1480 kW
55.55. Water at 20Water at 20ooC is flowing in a pipe of radius 1.0 cm. The viscosity of water at 20C is flowing in a pipe of radius 1.0 cm. The viscosity of water at 20ooC is 1.005 centipoise. If the flow speed at the center isC is 1.005 centipoise. If the flow speed at the center is

0.200 m/s and the flow is laminar, find the pressure drop along a 5 m section pipe.0.200 m/s and the flow is laminar, find the pressure drop along a 5 m section pipe.
 A. 20.4 Pa  A. 20.4 Pa B. 40.2 Pa B. 40.2 Pa C. 13.4 Pa C. 13.4 Pa D. 45.8 PaD. 45.8 Pa

56.56.  An  An oil oil is is in in laminar laminar flow flow in in a a ½ ½ -in -in I.D. I.D. tube tube at at 6 6 gal/min. gal/min. The The oil oil viscosity viscosity is is 300 300 centipoises, centipoises, and and its its density density is is 60 60 lb/ftlb/ft33. Calculate the. Calculate the
pressure drop per foot pipe length in psia.pressure drop per foot pipe length in psia.

 A. 0.45  A. 0.45 B. 112 B. 112 C. 42.1 C. 42.1 D. 7.84D. 7.84
57.57. From the data in problem #56, calculate the velocity at the center of the tube in ft/s.From the data in problem #56, calculate the velocity at the center of the tube in ft/s.

 A. 5.4  A. 5.4 B. 12.5 B. 12.5 C. 19.6 C. 19.6 D. 9.8D. 9.8
58.58. From the data in problem #56, calculate the radial position at which the pint velocity is equal to the average velocity in inches.From the data in problem #56, calculate the radial position at which the pint velocity is equal to the average velocity in inches.

 A. 0.177  A. 0.177 B. 0.085 B. 0.085 C. 0.244 C. 0.244 D. 0.221D. 0.221
59.59. The solubility of a substance A at 25The solubility of a substance A at 25ooC is 25 g/L and at 50C is 25 g/L and at 50ooC its solubility is 75 g/L. If 500 mL of a saturate solution of A is cooled fromC its solubility is 75 g/L. If 500 mL of a saturate solution of A is cooled from

5050ooC to 25C to 25ooC, how many grams of solute A will be crystallized? Assume volume of solute in the solution is negligible.C, how many grams of solute A will be crystallized? Assume volume of solute in the solution is negligible.
 A. 12.5 g  A. 12.5 g B. 37.5 g B. 37.5 g C. 25 g C. 25 g D. 32.5 gD. 32.5 g

60.60.  Air at  Air at 394.3 K 394.3 K flows througflows through a h a packed bed packed bed of cylinof cylinders having ders having a diameter a diameter of 0.0127 of 0.0127 m and m and a length a length the same the same as the as the diameter. Tdiameter. T he behe bedd
void fraction is 0.40 and the length of the packed bed is 3.66 n. The air enters the bed at 2.20 atm abs at the rate of 2.45 kg/mvoid fraction is 0.40 and the length of the packed bed is 3.66 n. The air enters the bed at 2.20 atm abs at the rate of 2.45 kg/m22-s based-s based
on the empty cross section of the bed. Calculate the pressure drop of air in the bed.on the empty cross section of the bed. Calculate the pressure drop of air in the bed.

 A. 12.3 kPa  A. 12.3 kPa B. 15.47 kPa B. 15.47 kPa C. 18.20 kPa C. 18.20 kPa D. 20.35 kPaD. 20.35 kPa
-------------------------------------------------------------------------------------NOTHING FOLLOWS----------------------------------------------------------------------------------------------------------------------------------------------------------------NOTHING FOLLOWS---------------------------------------------------------------------------

Page 3 of 3Page 3 of 3



FLORES CHEMICAL ENGINEERING REVIEW CENTERFLORES CHEMICAL ENGINEERING REVIEW CENTER
Rm 302 CDC 2 Bldg. Colon coRm 302 CDC 2 Bldg. Colon co rner D. Jackosalem Sts., Pari-an, Cebu Cityrner D. Jackosalem Sts., Pari-an, Cebu City

Tel. No. 032-416-8552 / Cell. No. 0920-640-8837 / Email : fcherc_cebu@yahoo.comTel. No. 032-416-8552 / Cell. No. 0920-640-8837 / Email : fcherc_cebu@yahoo.com

ChE REFRESHERChE REFRESHER October 29, 2012October 29, 2012
WEEKLY EXAM 6WEEKLY EXAM 6
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INTRUCTIONS: Select the correct answer for each of the following questions. Mark only one answer for each item by marking the boxINTRUCTIONS: Select the correct answer for each of the following questions. Mark only one answer for each item by marking the box
corresponding to the letter of your choice on the answer sheet provided. STRICTLY NO ERASURES ALLOWED. Use pencil no. 2 only.corresponding to the letter of your choice on the answer sheet provided. STRICTLY NO ERASURES ALLOWED. Use pencil no. 2 only.

1.1. Calculate the terminal velocity of a steel bar 2 mm diameter and of density 7870 kg/mCalculate the terminal velocity of a steel bar 2 mm diameter and of density 7870 kg/m33  in an oil of density 900 kg/m  in an oil of density 900 kg/m33 and viscosity 50 and viscosity 50
mN·s/mmN·s/m22..

 A. 0.189 m/s  A. 0.189 m/s B. B. 4.55 m/s 4.55 m/s C. C. 8.12 m/s 8.12 m/s D. D. 14.8 m/s14.8 m/s
2.2. What is the mass of a sphere of material of density 7500 kg/mWhat is the mass of a sphere of material of density 7500 kg/m33 whose terminal velocity in a large deep tank of water is 0.6 m/s? whose terminal velocity in a large deep tank of water is 0.6 m/s?

 A. 0.029 g  A. 0.029 g B. B. 2.9 g 2.9 g C. C. 0.00029 g 0.00029 g D. D. 29.0 g29.0 g
3.3.  A solution co A solution containing 10 pntaining 10 per cent of er cent of caustic soda caustic soda is to be is to be concentrated to concentrated to a 35 pea 35 per cent solution r cent solution at a raat a ra te of 180000 te of 180000 kg/day kg/day during a yduring a yearear

of 300 working days. A suitable single-effect evaporator for this purpose, neglecting the condensing plant, costs $1600 and for a multiple-of 300 working days. A suitable single-effect evaporator for this purpose, neglecting the condensing plant, costs $1600 and for a multiple-
effect evaporator the cost may be taken as $1600N, where N is the number of effects. Boiler steam may be purchased at $0.20/1000 kgeffect evaporator the cost may be taken as $1600N, where N is the number of effects. Boiler steam may be purchased at $0.20/1000 kg
and the vapour produced may be assumed to be 0.85N kg/kg of boiler steam. Assuming the interest on capital, depreciation, and otherand the vapour produced may be assumed to be 0.85N kg/kg of boiler steam. Assuming the interest on capital, depreciation, and other
fixed charges amount to 45 per cent of the capital involved per annum, and that the cost of labour is constant and independent of thefixed charges amount to 45 per cent of the capital involved per annum, and that the cost of labour is constant and independent of the
number of effects employed, determine the number of effects which, based on the data given, will give the maximum economy.number of effects employed, determine the number of effects which, based on the data given, will give the maximum economy.

 A. 1  A. 1 B. B. 2 2 C. C. 3 3 D. D. 44
4.4.  A  A single single effect effect evaporator evaporator operates operates at at 13 13 kN/mkN/m22. What will be the heating surface necessary to concentrate 1.25 kg/s of 10 per cent. What will be the heating surface necessary to concentrate 1.25 kg/s of 10 per cent

caustic soda to 41 per cent, assuming a value of U of 1.25 kW/mcaustic soda to 41 per cent, assuming a value of U of 1.25 kW/m22·K, using steam at 390K? the heating surface is 1.2 m below the liquid·K, using steam at 390K? the heating surface is 1.2 m below the liquid
level. The boiling-point rise of the solution is 30 deg K, the feed temperature is 291K, the specific heat capacity of the feed is 4.0 kJ/kg·K,level. The boiling-point rise of the solution is 30 deg K, the feed temperature is 291K, the specific heat capacity of the feed is 4.0 kJ/kg·K,
the specific heat capacity of the product is 3.26 kJ/kg·K and the density of the boiling liquid is 1390 kg/mthe specific heat capacity of the product is 3.26 kJ/kg·K and the density of the boiling liquid is 1390 kg/m33..

 A. 45 m A. 45 m22 B. B. 75 75 mm22 C. C. 107 107 mm22 D. D. 142 142 mm22

5.5.  A single  A single effect evaporator effect evaporator is used is used to concentrate to concentrate 0.075 kg/s 0.075 kg/s of a of a 10 per 10 per cent caustic cent caustic soda liquor soda liquor to 30 to 30 per cent. per cent. The unit The unit employs employs forcedforced
circulation in which the liquor is pumped through the vertical tubes of the calandria which are 32 mm o.d. by 28 mm i.d. and 1.2 m long.circulation in which the liquor is pumped through the vertical tubes of the calandria which are 32 mm o.d. by 28 mm i.d. and 1.2 m long.
Steam is supplied at 394K, dry the saturated, and the boiling point rise of the 30 per cent solution is 15 deg K. if the overall heat transferSteam is supplied at 394K, dry the saturated, and the boiling point rise of the 30 per cent solution is 15 deg K. if the overall heat transfer
coefficient is 1.75 kW/mcoefficient is 1.75 kW/m22·K, how many tubes should be used. The latent heat of vaporization under these conditions is 2270 kJ/kg.·K, how many tubes should be used. The latent heat of vaporization under these conditions is 2270 kJ/kg.

 A. 45  A. 45 B. 68 B. 68 C. 93 C. 93 D. 115D. 115
6.6. 2.5 kg/s of a solution at 288K containing 10 per cent of dissolved solids is fed to a forward-feed double-effect evaporator, operating at 142.5 kg/s of a solution at 288K containing 10 per cent of dissolved solids is fed to a forward-feed double-effect evaporator, operating at 14

kN/mkN/m22 in the last effect. If the product is to consist of a liquid containing 50 per cent by mass of dissolved solids and dry saturated steam isin the last effect. If the product is to consist of a liquid containing 50 per cent by mass of dissolved solids and dry saturated steam is
fed to the steam coils, what should be the pressure of the steam? The surface in each effect is 50mfed to the steam coils, what should be the pressure of the steam? The surface in each effect is 50m22  and the coefficient for the heat and the coefficient for the heat
transfer in the first and second effects are 2.8 and 1.7 kW/mtransfer in the first and second effects are 2.8 and 1.7 kW/m22·K respectively. It may be assumed that the concentrated solution exhibits a·K respectively. It may be assumed that the concentrated solution exhibits a
boiling point rise of 5 deg K, and the latent heat has a constant value of 2260 kJ/kg and that the specific heat capacity of the liquid streamboiling point rise of 5 deg K, and the latent heat has a constant value of 2260 kJ/kg and that the specific heat capacity of the liquid stream
is constant at 3.75 kJ/kg·K.is constant at 3.75 kJ/kg·K.

 A. 75 kN/m A. 75 kN/m22 B. B. 98 98 kN/mkN/m22 C. C. 115 115 kN/mkN/m22 D. D. 130 130 kN/mkN/m22

7.7.  A saturated sol A saturated solution containing ution containing 1500 kg of 1500 kg of potassium chloride potassium chloride at 360 K at 360 K is cooled is cooled in an oin an open tank to pen tank to 290K. if 290K. if the density the density of the of the solution issolution is
1200 kg/m1200 kg/m33 the solubility of potassium chloride/100 parts of water by mass is 53.55 at 330K and 34.5 at 290K, calculate the capacity (in the solubility of potassium chloride/100 parts of water by mass is 53.55 at 330K and 34.5 at 290K, calculate the capacity (in
mm33) of the tank required.) of the tank required.

 A. 1.27 m A. 1.27 m33 B. B. 3.58 3.58 mm33 C. C. 7.88 7.88 mm33 D. D. 12.4 12.4 mm33

8.8. From the data in problem #7, the mass of crystals obtained, neglecting any loss of water by evaporationFrom the data in problem #7, the mass of crystals obtained, neglecting any loss of water by evaporation
 A. 375 kg  A. 375 kg B. 455 kg B. 455 kg C. 534 kg C. 534 kg D.588 kgD.588 kg

9.9. The heat required when 1 kmol of MgSOThe heat required when 1 kmol of MgSO44·7H·7H22O is dissolved isothermally at 291 K in a large mass of water is 13.3 MJ. What is the heat ofO is dissolved isothermally at 291 K in a large mass of water is 13.3 MJ. What is the heat of
crystallization per unit mass of the salt?crystallization per unit mass of the salt?

 A. 47.8 kJ/kg  A. 47.8 kJ/kg B. 53.9 kJ/kg B. 53.9 kJ/kg C. 62.1 kJ/kg C. 62.1 kJ/kg D. 68.6 kJ/kgD. 68.6 kJ/kg
10.10. 2000 kg/h of a mixture consisting of 60 wt% benzene and 40 wt% toluene is to be separated in a distillation column. The distillate is to2000 kg/h of a mixture consisting of 60 wt% benzene and 40 wt% toluene is to be separated in a distillation column. The distillate is to

contain 98 wt% benzene and 95% of feed benzene is to be recovered as distillate. What is the flow rate of the distillate?contain 98 wt% benzene and 95% of feed benzene is to be recovered as distillate. What is the flow rate of the distillate?
 A. 820 kg/h  A. 820 kg/h B. 980 kg/h B. 980 kg/h C. 1163 kg/h C. 1163 kg/h D. 1544 kg/hD. 1544 kg/h

11.11. From the data in problem #10, calculate the flow rate of the bottom product.From the data in problem #10, calculate the flow rate of the bottom product.
 A. 745 kg/h  A. 745 kg/h B. 837 kg/h B. 837 kg/h C. 988 kg/h C. 988 kg/h D. 1025 kg/hD. 1025 kg/h

12.12. From the data in problem #10, calculate the percentage of benzene in the bottom product.From the data in problem #10, calculate the percentage of benzene in the bottom product.
 A. 7.2%  A. 7.2% B. 92.8% B. 92.8% C. 12.5% C. 12.5% D. 87.5%D. 87.5%

13.13. 100 kg of a mixture of sodium sulfate crystals (Na100 kg of a mixture of sodium sulfate crystals (Na22SOSO44·10H·10H22O) and sodium chloride (NaCl) is heated to drive all the water. Final weight ofO) and sodium chloride (NaCl) is heated to drive all the water. Final weight of
the dry mixture is 58.075 kg. calculate the mass of sodium sulfate crystal in the original mixture.the dry mixture is 58.075 kg. calculate the mass of sodium sulfate crystal in the original mixture.

 A. 75 kg  A. 75 kg B. 50 kg B. 50 kg C. 25 kg C. 25 kg D. 10 kgD. 10 kg
14.14. From the data in problem #13, calculate the mass of sodium chloride in the original mixture.From the data in problem #13, calculate the mass of sodium chloride in the original mixture.

 A. 75 kg  A. 75 kg B. 50 kg B. 50 kg C. 25 kg C. 25 kg D. 10 kgD. 10 kg
15.15. From the data in problem #13, calculate the molar ratio of dry NaSOFrom the data in problem #13, calculate the molar ratio of dry NaSO44 and NaCl in the original mixture. and NaCl in the original mixture.

 A. 0.45  A. 0.45 B. 0.55 B. 0.55 C.0.65 C.0.65 D. 0.75D. 0.75
16.16. Calculate the amount of HCalculate the amount of H22S in cubic meters measured at 49˚C and at a pressure of 0.2 barG, which may be produced from 10 kg of FeS.S in cubic meters measured at 49˚C and at a pressure of 0.2 barG, which may be produced from 10 kg of FeS.

 A. 2.5 m A. 2.5 m33 B. B. 3.0 3.0 mm33 C. C. 3.5 3.5 mm33 D. D. 4.0 4.0 mm33

17.17.  A piston  A piston cylinder initiallcylinder initiall y contains y contains 100 gmol 100 gmol of an of an ideal gas ideal gas at a at a pressure of pressure of 516.3 kN/m516.3 kN/m22 A and  A and 10˚C. Externa10˚C. Externa l pressure l pressure is 101.3 is 101.3 kN/mkN/m22..
The piston is weighted with 100 kg of weight and held in place with latches. The temperature is kept constant. When latches are released,The piston is weighted with 100 kg of weight and held in place with latches. The temperature is kept constant. When latches are released,
the piston moves up and comes to rest when the forces are balanced. Calculate the work done during this expansion. Area of crossthe piston moves up and comes to rest when the forces are balanced. Calculate the work done during this expansion. Area of cross
section of piston is 0.0029 msection of piston is 0.0029 m22..

 A. 20 kJ  A. 20 kJ B. 25 kJ B. 25 kJ C. 30 kJ C. 30 kJ D. 35 kJD. 35 kJ
18.18. From the data in problem 17, next the mass is remove and the cylinder is allowed to come to equilibrium against the external pressure.From the data in problem 17, next the mass is remove and the cylinder is allowed to come to equilibrium against the external pressure.

What is the work done in this step?What is the work done in this step?
 A. 216 kJ  A. 216 kJ B. 178 kJ B. 178 kJ C. 157 kJ C. 157 kJ D. 125 kJD. 125 kJ

19.19. From the data in problem #17, what would be the work done if the gas were expanded reversibly against the external pressure?From the data in problem #17, what would be the work done if the gas were expanded reversibly against the external pressure?
 A. 275 kJ  A. 275 kJ B. 383 kJ B. 383 kJ C. 126.7 kJ C. 126.7 kJ D. 65.4 kJD. 65.4 kJ
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20.20. Two Carnot engines are operating in series. The first one absorbs heat at a temperature of 1111 K and rejects heat to the second engineTwo Carnot engines are operating in series. The first one absorbs heat at a temperature of 1111 K and rejects heat to the second engine
at a temperature T. the second engine receives the heat at the intermediate temperature T and rejects it to a reservoir at 300 K. Calculateat a temperature T. the second engine receives the heat at the intermediate temperature T and rejects it to a reservoir at 300 K. Calculate
T if the efficiencies of the two engines are equal.T if the efficiencies of the two engines are equal.

 A. 498 K  A. 498 K B. 577 K B. 577 K C. 645 K C. 645 K D. 722 KD. 722 K
21.21. From the data in problem #20, calculate T if the work done by the two engines are equal.From the data in problem #20, calculate T if the work done by the two engines are equal.

 A. 488 K  A. 488 K B. 585 K B. 585 K C. 705 K C. 705 K D. 645 KD. 645 K
22.22. Calculate the specific volume (in mCalculate the specific volume (in m33/kmol) of CH/kmol) of CH33Cl at 1379 kPa and 205˚C using the Van der Waals equation. Van der Waals constantCl at 1379 kPa and 205˚C using the Van der Waals equation. Van der Waals constant

for CHfor CH33Cl are a=757.4 kPa·mCl are a=757.4 kPa·m66/kmol/kmol22 and b=0.034 m and b=0.034 m33/kmol./kmol.
 A. 2.76  A. 2.76 B. 3.65 B. 3.65 C. 4.23 C. 4.23 D. 4.99D. 4.99

23.23.  A A Carnot engine operates in a closed system by absorbing heat at 927˚C and rejecting heat at 27˚C and produces 5021 kJ of net wCarnot engine operates in a closed system by absorbing heat at 927˚C and rejecting heat at 27˚C and produces 5021 kJ of net work.ork.
Determine the heat input of the engine.Determine the heat input of the engine.

 A. 6695 kJ  A. 6695 kJ B. 6422 kJ B. 6422 kJ C. 5988 C. 5988 kJ kJ D. 5465 kJD. 5465 kJ
24.24. From the data in problem #23, determine the heat output of the engine.From the data in problem #23, determine the heat output of the engine.

 A. 1422 kJ  A. 1422 kJ B. 1674 B. 1674 kJ kJ C. 1877 C. 1877 kJ kJ D. 1988 kJD. 1988 kJ
25.25. The constant pressure specific heat of acetonitrile vapor at low pressure is given by the equation Cp=21.3 + 11.562E-2T-3.812E-5TThe constant pressure specific heat of acetonitrile vapor at low pressure is given by the equation Cp=21.3 + 11.562E-2T-3.812E-5T22

where T in K and Cp is in kJ/kgmol·K. Estimate specific heat ratio (Cp/Cv) for acetonitrile at 1000 K.where T in K and Cp is in kJ/kgmol·K. Estimate specific heat ratio (Cp/Cv) for acetonitrile at 1000 K.
 A. 1.09  A. 1.09 B. 1.76 B. 1.76 C. 2.15 C. 2.15 D. 2.67D. 2.67

26.26. 25 kg of carbon dioxide are to be heated from 300 to 700 K at constant volume. Calculate the number of kJ to be supplied. Specific heat25 kg of carbon dioxide are to be heated from 300 to 700 K at constant volume. Calculate the number of kJ to be supplied. Specific heat
of carbon dioxide is given by Cp=43.26 + 0.0115T where Cp is in kJ/kmol·K and T is in degrees Kelvin.of carbon dioxide is given by Cp=43.26 + 0.0115T where Cp is in kJ/kmol·K and T is in degrees Kelvin.

 A. 7655 kJ  A. 7655 kJ B. 8675 B. 8675 kJ kJ C. 8822 C. 8822 kJ kJ D. 9249 kJD. 9249 kJ
27.27. Liquid allyl alcohol has a vapor pressure of 53.32 kPa at 80.2˚C and its normal boiling point is 96.6˚C. calculate the heat oLiquid allyl alcohol has a vapor pressure of 53.32 kPa at 80.2˚C and its normal boiling point is 96.6˚C. calculate the heat of vaporizationf vaporization

over the temperature range of 80.2 to 96.6˚C.over the temperature range of 80.2 to 96.6˚C.
 A. 35678 kJ/kmol  A. 35678 kJ/kmol B. 42472 kJ/kmol B. 42472 kJ/kmol C. 48855 kJ/kmol C. 48855 kJ/kmol D. 52344 kJ/kmolD. 52344 kJ/kmol

28.28. In a refrigeration cycle using HFC-In a refrigeration cycle using HFC-143a, the refrigerant enters the expansion valve as saturated liquid at 10 barA and 40˚C, the143a, the refrigerant enters the expansion valve as saturated liquid at 10 barA and 40˚C, the
downstream pressure is 1.38 barA. What is the entropy increase (kJ/kg·K) in the expansion?downstream pressure is 1.38 barA. What is the entropy increase (kJ/kg·K) in the expansion?

 A. 0.0057  A. 0.0057 B. 0.035 B. 0.035 C. 0.65 C. 0.65 D. 2.14D. 2.14
29.29.  Aa certain  Aa certain reaction has reaction has the rate the rate given bygiven by – –r r  A A=0.01C=0.01C A A22 mol/cm mol/cm33·min. If the rate is to be expressed in kmol/liter ·min. If the rate is to be expressed in kmol/liter 22·h, what is the value of the·h, what is the value of the

rate constant?rate constant?
 A. 0.6 L/kmol·h  A. 0.6 L/kmol·h B. 0.6 L/kmol·min B. 0.6 L/kmol·min C. 0.8 L/kmol·h C. 0.8 L/kmol·h D. 0.8 L/kmol·minD. 0.8 L/kmol·min

30.30. For a gas phase elementary reaction, A → 3R, what is fractional volume change assuming the volume varies linearly between zer For a gas phase elementary reaction, A → 3R, what is fractional volume change assuming the volume varies linearly between zer o ando and
complete conversion? The reaction mixture initially contains 40% by volume inerts.complete conversion? The reaction mixture initially contains 40% by volume inerts.

 A. 0.8  A. 0.8 B. 1.0 B. 1.0 C. 1.2 C. 1.2 D. 1.4D. 1.4
31.31.  A s A substance ubstance A A decomposes decomposes by by first first order order kinetics. kinetics. In In a a batch batch reactor, reactor, 50% 50% A iA is cos converted nverted in in 5 5 min. min. How How much much longer longer would would it it take take toto

reach 90% conversion?reach 90% conversion?
 A. 12.4 min  A. 12.4 min B. 16.6 min B. 16.6 min C. 18.9 min C. 18.9 min D. 21.4 minD. 21.4 min

32.32. The reaction COThe reaction CO22 +  + HH22 ↔ CO + H↔ CO + H22O is carried out by heating to 1000K and allowing the reaction to come to equilibrium at 50 bar totalO is carried out by heating to 1000K and allowing the reaction to come to equilibrium at 50 bar total
pressure. 60% of COpressure. 60% of CO22 is found to be converted. What is the value of the equilibrium constant Kp if the initial mixture consisted of only CO is found to be converted. What is the value of the equilibrium constant Kp if the initial mixture consisted of only CO22

and Hand H22 in equimolar proportion? Assume ideal behavior of components. in equimolar proportion? Assume ideal behavior of components.
 A. 1.12  A. 1.12 B. 2.25 B. 2.25 C. 2.88 C. 2.88 D. 3.15D. 3.15

33.33. From the data in problem #32, what is the partial pressure of CO in the mixture?From the data in problem #32, what is the partial pressure of CO in the mixture?
 A. 8 barA  A. 8 barA B. 12 barA B. 12 barA C. 15 barA C. 15 barA D. 18 barAD. 18 barA

34.34.  A liqui A liquid phase d phase reaction A reaction A → R → R is cais carried out rried out in a in a CFSTR. CFSTR. The reactiThe reaction rate on rate is 1 is 1 mol/liter/h. Fmol/liter/h. Feed is eed is 5% conv5% converted. Fierted. Find the nd the ssize of theize of the
reactor needed for 80% conversion of feed is to be processed at a rate of 1200 mol/h.reactor needed for 80% conversion of feed is to be processed at a rate of 1200 mol/h.

 A. 600 L  A. 600 L B. 800 L B. 800 L C. 900 L C. 900 L D. 1000 LD. 1000 L
35.35. From the data in problem #34, if the feed rate is doubled, what is the size of the reactor needed?From the data in problem #34, if the feed rate is doubled, what is the size of the reactor needed?

 A. 1200 L  A. 1200 L B. 1350 L B. 1350 L C. 1500 L C. 1500 L D. 1800 LD. 1800 L
36.36.  A homogeneous  A homogeneous liquid phliquid phase seconase second-d-order reaction 2A → R is carried out iorder reaction 2A → R is carried out in a plug-flow reactor with 60% conversion. What will be then a plug-flow reactor with 60% conversion. What will be the

new conversion in a plug-flow reactor two times as large if all other variables remain the same, and if the reaction takes place without anew conversion in a plug-flow reactor two times as large if all other variables remain the same, and if the reaction takes place without a
volume change? Feed to the reactor is pure A.volume change? Feed to the reactor is pure A.

 A. 0.75  A. 0.75 B. 0.70 B. 0.70 C. 0.65 C. 0.65 D. 0.60D. 0.60
37.37. Production of a chemical plant of a rated manufacturing capacity 100,000 tons of chemical per year involves the following costs:Production of a chemical plant of a rated manufacturing capacity 100,000 tons of chemical per year involves the following costs:

Plant investments………………...$10,000,000.00Plant investments………………...$10,000,000.00
Overhead costs…………………...$1,000,000.00/yr Overhead costs…………………...$1,000,000.00/yr 
Manufacturing costManufacturing costs………………$50/tons………………$50/ton
Selling price………………………..$100/tonSelling price………………………..$100/ton

 Assuming depreciation of 10%, calc Assuming depreciation of 10%, calc ulate the breakeven capacity as ulate the breakeven capacity as a percent of rated capacity of the chea percent of rated capacity of the che mical plant.mical plant.
 A. 30%  A. 30% B. 40% B. 40% C. 50% C. 50% D. 60%D. 60%

38.38. The inside temperature of a composite wall is maintainedThe inside temperature of a composite wall is maintained at 2000˚F, and the outside ambient air temperature is maintained at 70˚F. Theat 2000˚F, and the outside ambient air temperature is maintained at 70˚F. The
composite wall consists of three layers of materials; their thickness from the hotter to the colder surface is 12, 12 and 10 inches,composite wall consists of three layers of materials; their thickness from the hotter to the colder surface is 12, 12 and 10 inches,
respectively. The corresponding thermal condrespectively. The corresponding thermal conductivities are 0.4, 0.2 and 0.1 Btu/hr·ft·˚F, respectively. Assume that thermal conductivitiesuctivities are 0.4, 0.2 and 0.1 Btu/hr·ft·˚F, respectively. Assume that thermal conductivities
are invariant with temperature and inside heat transfer resistance is negligible. The outside air film heat transfer coefficient is 2are invariant with temperature and inside heat transfer resistance is negligible. The outside air film heat transfer coefficient is 2
Btu/hr·ftBtu/hr·ft22·˚F. Calculate th·˚F. Calculate the heat loss through the composite wall in Btu/hr·fte heat loss through the composite wall in Btu/hr·ft22..

 A. 118  A. 118 B. 124 B. 124 C. 132 C. 132 D. 138D. 138
39.39. From the data in problem #38, calculate the outside surface temperature.From the data in problem #38, calculate the outside surface temperature.

 A. 89˚F A. 89˚F B. 98˚FB. 98˚F C. 112˚FC. 112˚F D.D. 129˚F129˚F
40.40.  A  A 2200-kg 2200-kg automobile automobile travelling travelling at at 90 90 kph kph (25 (25 m/s) m/s) hits hits the the rear rear of of s s stationary, stationary, 1000-kg 1000-kg automobile. automobile. After After the the collision, collision, the the largelarge

automobile slows to 50 kph (13.89 m/s) the smaller vehicle has a speed of 88 kph (24.44 m/s). what has been the increase in internalautomobile slows to 50 kph (13.89 m/s) the smaller vehicle has a speed of 88 kph (24.44 m/s). what has been the increase in internal
energy, taking both the vehicles as the system?energy, taking both the vehicles as the system?

 A. 120.7 kJ  A. 120.7 kJ B. 176.6 kJ B. 176.6 kJ C. 145.2 kJ C. 145.2 kJ D. 15.1 kJD. 15.1 kJ
41.41.  Air at 1 bar and 25˚C en Air at 1 bar and 25˚C en ters a compressor at low ters a compressor at low velocity, discharges at 3 velocity, discharges at 3 bar and enters a nozzle ibar and enters a nozzle i n which it expands to n which it expands to a f a f inal velocity ofinal velocity of

600 m/s at the initial conditions of pressure and temperature. If the work of compression is 240 kJ/kilogram of air, how much heat must be600 m/s at the initial conditions of pressure and temperature. If the work of compression is 240 kJ/kilogram of air, how much heat must be
removed during compression in kJ/kg?removed during compression in kJ/kg?

 A. 60  A. 60 B. 180 B. 180 C. 240 C. 240 D. 300D. 300
42.42.  Assume  Assume that that spheres spheres having having diameters diameters of of 0.005 0.005 cm cm and and a a density density of of 1.2 1.2 g/cmg/cm33  are settling in water (0.01 poises) under free settling  are settling in water (0.01 poises) under free settling

conditions where the particles do not interfere with each other. What would be the free settling velocity in cm per seconds?conditions where the particles do not interfere with each other. What would be the free settling velocity in cm per seconds?
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 A. 2.05  A. 2.05 B. 1.08 B. 1.08 C. 0.57 C. 0.57 D. 0.027D. 0.027
43.43.  A water  A water cooler cooler uses 50uses 50 lb/hr of melting ice to cool running water from 80˚F to 42˚F. Based on the inside coil area, Ui=110 Btu/hr·ftlb/hr of melting ice to cool running water from 80˚F to 42˚F. Based on the inside coil area, Ui=110 Btu/hr·ft22·˚F.·˚F.

Find the logarithmic mean temperature difference.Find the logarithmic mean temperature difference.
 A. 17.42˚F A. 17.42˚F B. 19.85˚FB. 19.85˚F C. 22.15˚FC. 22.15˚F D.D. 24.24˚F24.24˚F

44.44. From the data in problem #43, calculate the inside area of the coil in ftFrom the data in problem #43, calculate the inside area of the coil in ft22..
 A. 1.410  A. 1.410 B. 2.664 B. 2.664 C. 3.080 C. 3.080 D. 4.120D. 4.120

45.45. From the data in problem #43, calculate the gpm of water cooled.From the data in problem #43, calculate the gpm of water cooled.
 A. 0.285  A. 0.285 B. 0.380 B. 0.380 C. 0.431 C. 0.431 D. 0.489D. 0.489

46.46. Water is flowing at a velocity of 1 m/s in a pipe0.4 m in diameter. In the pipe is an orifice with a hole diameter 0.20 m. What is theWater is flowing at a velocity of 1 m/s in a pipe0.4 m in diameter. In the pipe is an orifice with a hole diameter 0.20 m. What is the
measured pressure drop across the orifice?measured pressure drop across the orifice?

 A. 1.76 psi  A. 1.76 psi B. 2.21 psi B. 2.21 psi C. 2.83 psi C. 2.83 psi D. 3.76 psiD. 3.76 psi
47.47. Liquid water at 212˚Fand 1 atm has an internal energy (on an arbitrary basis) of 180.2 BTU/lb. what is its eLiquid water at 212˚Fand 1 atm has an internal energy (on an arbitrary basis) of 180.2 BTU/lb. what is its enthalpy? The scientific volumenthalpy? The scientific volume

of liquid water at these conditions is 0.01672 ftof liquid water at these conditions is 0.01672 ft33/lb./lb.
 A. 120 BTU/lb  A. 120 BTU/lb B. 140 BTU/lb B. 140 BTU/lb C. 160 BTU/lb C. 160 BTU/lb D. 180 BTU/lbD. 180 BTU/lb

48.48.  A flat sign  A flat sign board is cboard is c ircular and 2ircular and 20 ft in 0 ft in diameter. Weight diameter. Weight of air is of air is 0.0807lb/ft0.0807lb/ft33.there is a drag coefficient of 1.12 for a wind force normal to.there is a drag coefficient of 1.12 for a wind force normal to
the sign surface. For a wind velocity of 40 mph, the normal force on the sign will be:the sign surface. For a wind velocity of 40 mph, the normal force on the sign will be:

 A. 1,480 lbs  A. 1,480 lbs B. 1.520 lbs B. 1.520 lbs C. 1,600 lbs C. 1,600 lbs D. 1,720 lbsD. 1,720 lbs
49.49. The turbines in a hydroelectric plant are fed by water falling from a height of 100 ft. Assuming 95% efficiency in converting the potential toThe turbines in a hydroelectric plant are fed by water falling from a height of 100 ft. Assuming 95% efficiency in converting the potential to

electrical energy, and 10% loss of resulting power in transmission, how many tons of water per hour are needed to keep a 100 W lightelectrical energy, and 10% loss of resulting power in transmission, how many tons of water per hour are needed to keep a 100 W light
bulb burning?bulb burning?

 A. 1.10 tons  A. 1.10 tons B. 1.32 tons B. 1.32 tons C. 1.55 tons C. 1.55 tons D. 1.75 tonsD. 1.75 tons
50.50.  A f A f luid luid has a has a velocity velocity of 1of 100 00 ft/s ft/s when when entering entering a a piece piece of of apparatus. apparatus. With With what what velocity velocity must must the the fluid fluid leave leave the the apparatus apparatus so so that that thethe

difference in entering and leaving kinetic energies is equivalent to 1 BTU/lb of the fluid?difference in entering and leaving kinetic energies is equivalent to 1 BTU/lb of the fluid?
 A. 185 ft/s  A. 185 ft/s B. 210 ft/s B. 210 ft/s C. 245 ft/s C. 245 ft/s D. 254 ft/sD. 254 ft/s

51.51. What is the enthalpy of saturated steam at 30 psia?What is the enthalpy of saturated steam at 30 psia?
 A. 218.93 BTU/lb  A. 218.93 BTU/lb B. 1164.1 BTU/lb B. 1164.1 BTU/lb C. 1087.9 BTU/lb C. 1087.9 BTU/lb D. 231.8 BTU/lbD. 231.8 BTU/lb

52.52. What is the enthalpy of saturated liquid water at 48.675 kPag?What is the enthalpy of saturated liquid water at 48.675 kPag?
 A. 467.13 kJ/kg  A. 467.13 kJ/kg B. 2693.4 kJ/kg B. 2693.4 kJ/kg C. 338.7 kJ/kg C. 338.7 kJ/kg D. 2482.5 kJ/kgD. 2482.5 kJ/kg

53.53. What is the enthalpy of saturated steam at 26.325 kPa vacuum pressure?What is the enthalpy of saturated steam at 26.325 kPa vacuum pressure?
 A. 384. 45 kJ/kg  A. 384. 45 kJ/kg B. 384.45 BTU/lb B. 384.45 BTU/lb C. 2663 kJ/kg C. 2663 kJ/kg D. 2663 BTU/lbD. 2663 BTU/lb

54.54. What is the enthalpy of superheated steam at 200 kPa and 200˚C?What is the enthalpy of superheated steam at 200 kPa and 200˚C?
 A. 2870. 5 kJ/kg  A. 2870. 5 kJ/kg B. 2540.2 kJ/kg B. 2540.2 kJ/kg C. 2310.1 kJ/kg C. 2310.1 kJ/kg D. 2215.4 kJ/kgD. 2215.4 kJ/kg

55.55. What is the enthalpy of superheated steam at 20 psia and 400˚F?What is the enthalpy of superheated steam at 20 psia and 400˚F?
 A. 1239.2 kJ/kg  A. 1239.2 kJ/kg B. 430 BTU/lb B. 430 BTU/lb C. 2876 C. 2876 kJ/kg kJ/kg D. 540 kJ/kgD. 540 kJ/kg

56.56. The inside dimeter of a 2-inch schedule 40 steel pipe isThe inside dimeter of a 2-inch schedule 40 steel pipe is
 A. 2.245 in  A. 2.245 in B. 2.000 in B. 2.000 in C. 2.067 in C. 2.067 in D. 1.939 inD. 1.939 in

57.57. The outside diameter of a 1/2-inch schedule 10 steel pipe isThe outside diameter of a 1/2-inch schedule 10 steel pipe is
 A. 0.840 in  A. 0.840 in B. 0.5 in B. 0.5 in C. 1.050 in C. 1.050 in D. 0.546 inD. 0.546 in

58.58.  A 2 A 2 .2 kW .2 kW refrigerator orefrigerator o r hear heat pump t pump operates operates between between --17˚C and 38˚C. The maximum theoretical heat that can be transferre17˚C and 38˚C. The maximum theoretical heat that can be transferred from thed from the
cold reservoir is nearest tocold reservoir is nearest to

 A. 7.6 kW  A. 7.6 kW B. 4.7 kW B. 4.7 kW C. 15.6 C. 15.6 kW kW D. 10.2 kWD. 10.2 kW
59.59. The ideal Otto cycle consists of which of the following processes?The ideal Otto cycle consists of which of the following processes?

 A. Two constant-volume and two isen A. Two constant-volume and two isen tropic processtropic process
B. Two constant-pressure and two isentropic processB. Two constant-pressure and two isentropic process
C. Two constant-volume and two isothermal processC. Two constant-volume and two isothermal process
D. Two constant-pressure and two isothermal processD. Two constant-pressure and two isothermal process

60.60.  A het engine  A het engine absorbs 1055 absorbs 1055 kJ at 4kJ at 427˚C and reje27˚C and rejects heat at cts heat at 38˚C. The wo38˚C. The work done in rk done in kJ by the kJ by the engine if iengine if i ts efficiency its efficiency i s 50% of s 50% of  the Carnot the Carnot
efficiency is closest toefficiency is closest to

 A. 496.6  A. 496.6 B. 293.3 B. 293.3 C. 1265 C. 1265 D. 320D. 320
61.61. Is a major expense in crushing and grinding a feed material.Is a major expense in crushing and grinding a feed material.

 A. cost of labor  A. cost of labor B. cost of material B. cost of material C. cost of equipment C. cost of equipment D. cost of powerD. cost of power
62.62. Which of the following is the hardest?Which of the following is the hardest?

 A. talc  A. talc B. apatite B. apatite C. topaz C. topaz D. quartzD. quartz
63.63.  An ore of lead. An ore of lead.

 A. silica  A. silica B. spinel B. spinel C. galena C. galena D. cementiteD. cementite
64.64. The residue remaining after sugarcane has been crushed by pressure rolls.The residue remaining after sugarcane has been crushed by pressure rolls.

 A. charcoal  A. charcoal B. bagasse B. bagasse C. foundry coke C. foundry coke D. pitch cokeD. pitch coke
65.65. How long could a 2000 hp motor be operated on the heat energy liberated by 1 mlHow long could a 2000 hp motor be operated on the heat energy liberated by 1 ml33 of ocean water when the temperature of the water is of ocean water when the temperature of the water is

lowered by 1˚C and if all these heat were converted to mechanical energy?lowered by 1˚C and if all these heat were converted to mechanical energy?
 A. 371.56 yrs  A. 371.56 yrs B. 245.65 yrs B. 245.65 yrs C. 210.92 yrs C. 210.92 yrs D. 177.42 yrsD. 177.42 yrs

66.66. Priming needed in aPriming needed in a
 A. reciprocating pump  A. reciprocating pump B. centrifugal pump B. centrifugal pump C. diaphragm pump C. diaphragm pump D. gear pumpD. gear pump

67.67.  An  An industrial industrial process process for for the the production production of of sulfuric sulfuric acid acid that that is is based based on on the the oxidation oxidation of of sulfur sulfur to to sulfur sulfur trioxide trioxide on on a a vanadium vanadium oxideoxide
catalyst, followed by reaction with water in fuming sulfuric acid.catalyst, followed by reaction with water in fuming sulfuric acid.

 A. Bayer process  A. Bayer process C. Leblanc processC. Leblanc process
B. B. Lead Lead chamber chamber process process D. D. contact contact processprocess

68.68.  At STP the density  At STP the density of chlorine is 3of chlorine is 3 .22 kg/cubic meter. W.22 kg/cubic meter. W hat weight of this hat weight of this gas is contained in gas is contained in a flask of 100 a flask of 100 cubic centimetecubic centimeters at 24˚C andrs at 24˚C and
100 kPa?100 kPa?

 A. 0.563 g  A. 0.563 g B. 0.292 g B. 0.292 g C. 0.420 g C. 0.420 g D. 0.321 gD. 0.321 g
69.69.  A 0.7 m A 0.7 m33 tank contains 4.5 kg of an ideal gas. The gas has a molecular weight of 44 and is at 21˚C. What is the pressure of the gas?tank contains 4.5 kg of an ideal gas. The gas has a molecular weight of 44 and is at 21˚C. What is the pressure of the gas?

 A. 289.6 kPa  A. 289.6 kPa B. 310.8 kPa B. 310.8 kPa C. 326.7 kPa C. 326.7 kPa D. 357.2 kPaD. 357.2 kPa
70.70. Calculate the equivalent diameter of a rectangular conduit 0.6 meters wide and 0.3 meters high.Calculate the equivalent diameter of a rectangular conduit 0.6 meters wide and 0.3 meters high.

 A. 0.4 m  A. 0.4 m B. 0.45 m B. 0.45 m C. 0.50 m C. 0.50 m D. 0.55 mD. 0.55 m
71.71. Calculate the hydraulic radius for a square with sides of length 10 mm.Calculate the hydraulic radius for a square with sides of length 10 mm.

 A. 2.0 mm  A. 2.0 mm B. 2.5 mm B. 2.5 mm C. 3.0 mm C. 3.0 mm D. 3.5 mmD. 3.5 mm
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72.72.  A pump is driven  A pump is driven by an electric by an electric motor moves 25 motor moves 25 gal/min of water gal/min of water from reservoir A from reservoir A to reservoir B, lifto reservoir B, lif ting the water to ting the water to a total head oa total head o f 245 ft.f 245 ft.
The efficiency of the pump and the motor are 64% and 84% respectively. What size of motor in Hp is required?The efficiency of the pump and the motor are 64% and 84% respectively. What size of motor in Hp is required?

 A. 3 Hp  A. 3 Hp B. 5 Hp B. 5 Hp C. 2 Hp C. 2 Hp D. 7 HpD. 7 Hp
For numbers 73 to 75…For numbers 73 to 75…
 A fuel  A fuel containing containing methane anmethane and ethane d ethane is burned is burned in excin excess air. ess air. The analyThe analysis of sis of the dry the dry stack stack gas is gas is given as given as follows: follows: 4.62% CO4.62% CO22, 3.08% CO,, 3.08% CO,
8.91% O8.91% O22 and 83.39% N and 83.39% N22 by mole. Determine the following: by mole. Determine the following:
73.73. The percentage excess airThe percentage excess air

 A.33.61%  A.33.61% B. 49.81% B. 49.81% C. 67.21% C. 67.21% D. 74.72%D. 74.72%
74.74. The mole percentage of methane in the fuel.The mole percentage of methane in the fuel.

 A. 18.57%  A. 18.57% B. 20.36% B. 20.36% C. 40.71% C. 40.71% D. 81.43%D. 81.43%
75.75. If the fuel is composed mainly of a saturated hydrocarbon, what is the ratio of the carbon to hydrogen in the fuel?If the fuel is composed mainly of a saturated hydrocarbon, what is the ratio of the carbon to hydrogen in the fuel?

 A. 0.271  A. 0.271 B. 0.346 B. 0.346 C. 0.587 C. 0.587 D. 0.603D. 0.603
76.76.  A furnace completely burns co A furnace completely burns coal containing 70% C. al containing 70% C. Analysis of the flue gas Analysis of the flue gas shows 15% COshows 15% CO22, 4% O, 4% O22 81% N 81% N22 and no CO. What is the % of and no CO. What is the % of

the net hydrogen in the coal?the net hydrogen in the coal?
 A. 6.126%  A. 6.126% B. 1.53% B. 1.53% C. 2.38% C. 2.38% D. 3.94%D. 3.94%

77.77.  A steel  A steel casting (Cp=0.5 casting (Cp=0.5 kJ/kg·K) weigkJ/kg·K) weighing 40 kg and at a temperature of 450˚C is quenched in 150 kg of oil (Cp=2.5 kJ/kg·K) at 25˚C. Ifhing 40 kg and at a temperature of 450˚C is quenched in 150 kg of oil (Cp=2.5 kJ/kg·K) at 25˚C. If
there are no heat losses, what is the change in entropy of the casting?there are no heat losses, what is the change in entropy of the casting?

 A. 26.13 kJ/K  A. 26.13 kJ/K B. -16.33 kJ/K B. -16.33 kJ/K C. 9.80 kJ/K C. 9.80 kJ/K D. 0D. 0
78.78.  A 10-L insul A 10-L insulated container ated container is dividis divided into two parts by a thin membrane. One part contains an ideal gas at 1 atm and 25˚C and the othered into two parts by a thin membrane. One part contains an ideal gas at 1 atm and 25˚C and the other

part is vacuum. Calculate the entropy change of the gas after the thin membrane burst.part is vacuum. Calculate the entropy change of the gas after the thin membrane burst.
 A. 1.26 J/K  A. 1.26 J/K B. 1.86 J/K B. 1.86 J/K C. 2.21 J/K C. 2.21 J/K D. 2.35 J/KD. 2.35 J/K

79.79. Ninety kilogramsNinety kilograms of ice at 0˚C are completely melted. Find the entropy change, in kJ/K if Tof ice at 0˚C are completely melted. Find the entropy change, in kJ/K if T22=0˚C.=0˚C.
 A. 0  A. 0 B. 45 B. 45 C. 85 C. 85 D. 110D. 110

80.80.  A  A newly newly designed designed refrigerator refrigerator has has a a capacity capacity of of 3140 3140 watts watts and and an an input input rating rating of of 735 735 watts. watts. The The coefficient coefficient of of performance performance of of thethe
refrigerator isrefrigerator is

 A. 5.67  A. 5.67 B. 4.27 B. 4.27 C. 3.26 C. 3.26 D. 4.44D. 4.44
81.81.  A  A 30 30 MW MW geothermal geothermal electric electric power power plant plant uses uses hot hot steam steam from from the the earth earth at at 157 157 deg deg C C to to heat heat and and vaporize vaporize isobutane; isobutane; which which turns turns aa

turbine that is connected to a generator. The isobutane is subsequently cooled to 27˚Cturbine that is connected to a generator. The isobutane is subsequently cooled to 27˚C using fans and condensed back to a liquid. The using fans and condensed back to a liquid. The
overall efficiency of the plant is 40% of the ideal (Carnot) efficiency. How many joules of heat must be released to the atmosphere peroverall efficiency of the plant is 40% of the ideal (Carnot) efficiency. How many joules of heat must be released to the atmosphere per
second?second?

 A. 2.5E8  A. 2.5E8 B. 2.2E8 B. 2.2E8 C. 3E7 C. 3E7 D. 5.2E8D. 5.2E8
82.82.  A pure saturated hydrocarb A pure saturated hydrocarbon is burned with exon is burned with ex cess air. Orsat analysis cess air. Orsat analysis of the products of combustion of the products of combustion shows 9.08% COshows 9.08% CO22, 1.63% CO, 5.28, 1.63% CO, 5.28

OO22 and no free H and no free H22. Calculate the percent excess air supplied.. Calculate the percent excess air supplied.
 A. 20%  A. 20% B. 25% B. 25% C. 30% C. 30% D. 35%D. 35%

83.83.  A 100-kg batch of clay contains 20 A 100-kg batch of clay contains 20 % water. It was dried to a wa% water. It was dried to a wa ter content of 5%. How much water iter content of 5%. How much water i s removed?s removed?
 A. 15.8 lbs  A. 15.8 lbs B. 27.2 lbs B. 27.2 lbs C. 15.8 lbs C. 15.8 lbs D. 27.2 lbsD. 27.2 lbs

84.84.  A log  A log of mass of mass 40 kg 40 kg is dropped is dropped into a into a river at river at 0˚C. if 0˚C. if the relativthe relative density e density of the of the log is log is 0.80, w0.80, what will hat will be the be the volume of volume of ththe log above thee log above the
surface?surface?

 A. 0.02 cu. m.  A. 0.02 cu. m. B. 0.040 cu. m. B. 0.040 cu. m. C. 0.08 cu. m. C. 0.08 cu. m. D. 0.01 cu. m.D. 0.01 cu. m.
85.85. Water flows through an 8-in (ID=7.981 in) steel pipe at an average velocity of 8 ft/s. Downstream the pipe splits into an 8-in main and a 2-Water flows through an 8-in (ID=7.981 in) steel pipe at an average velocity of 8 ft/s. Downstream the pipe splits into an 8-in main and a 2-

in (ID=2.067 in) bypass pipes. If the velocity in the bypass is twice the velocity of the main pipe, the volumetric flow rate (ftin (ID=2.067 in) bypass pipes. If the velocity in the bypass is twice the velocity of the main pipe, the volumetric flow rate (ft33/s) in the main/s) in the main
pipe ispipe is

 A. 10.58  A. 10.58 B. 5.29 B. 5.29 C. 1.84 C. 1.84 D. 0.25D. 0.25
86.86. The friction factor for flow through a pipe with relative roughness of 0.004 at a Reynold’s No. of 80,000 is approxThe friction factor for flow through a pipe with relative roughness of 0.004 at a Reynold’s No. of 80,000 is approximately equal toimately equal to

 A. 0.052  A. 0.052 B. 0.025 B. 0.025 C. 0.03 C. 0.03 D. 0.038D. 0.038
87.87.  Air at  Air at 250°C (viscosity=0.018 250°C (viscosity=0.018 cP) enters cP) enters a section a section of 2-in of 2-in schedule 40 schedule 40 commercial steel commercial steel pipe at pipe at a gauge a gauge pressure of pressure of 310 kPa 310 kPa and a and a flowflow

rate of 1200kg/h. assuming isothermal flow, what is the pressure drop (kPa) in 60 m of pipe?rate of 1200kg/h. assuming isothermal flow, what is the pressure drop (kPa) in 60 m of pipe?
 A. 350  A. 350 B. 155 B. 155 C. 101.3 C. 101.3 D. 61D. 61

88.88. Sulfuric acid is pumped at 3 kg/s through a 60-m length of smooth 25 mm pipe. If the pressure drop falls by one-half, what will be the newSulfuric acid is pumped at 3 kg/s through a 60-m length of smooth 25 mm pipe. If the pressure drop falls by one-half, what will be the new
flow rate (kg/s)? Assume the following properties of sulfuric acid: SG=1.84, viscosity=25 cP.flow rate (kg/s)? Assume the following properties of sulfuric acid: SG=1.84, viscosity=25 cP.

 A. 3  A. 3 B. 2 B. 2 C. 0.2 C. 0.2 D. 0.124D. 0.124
89.89. Property of fluid that converts kinetic energy to heat energy.Property of fluid that converts kinetic energy to heat energy.

 A. viscosity  A. viscosity B. fluidity B. fluidity C. shear C. shear D. resistanceD. resistance
90.90. Which of the following is an extensive property?Which of the following is an extensive property?

 A. temperature  A. temperature B. velocity B. velocity C. pressure C. pressure D. massD. mass
91.91. If the temperature of a confined gas is constant, the pressure is inversely proportional to the volume. This is known as:If the temperature of a confined gas is constant, the pressure is inversely proportional to the volume. This is known as:

 A. Charles law  A. Charles law B. Archimedes principle B. Archimedes principle C. Boyle's law C. Boyle's law D. Dalton's lawD. Dalton's law
92.92. Which of the following is the most efficient?Which of the following is the most efficient?

 A. Carnot  A. Carnot B. Brayton B. Brayton C. Otto C. Otto D. DieselD. Diesel
93.93. The achievement of a temperature below that of the immediate surroundings isThe achievement of a temperature below that of the immediate surroundings is

 A. air conditioning  A. air conditioning B. drying B. drying C. refrigeration C. refrigeration D. evaporationD. evaporation
94.94. Work is aWork is a

 A. property of the system  A. property of the system C. path functionC. path function
B. B. state state function function D. D. state state description description of of a a systemsystem

95.95. Throttling process isThrottling process is
 A. a reversible and isothermal proces A. a reversible and isothermal proces s s C. an irreversible and constant eC. an irreversible and constant e ntropyntropy
B. B. a a reversible reversible and and constant constant entropy entropy process process D. D. constant constant enthalpyenthalpy

96.96. In the reversible isothermal expansion of an ideal gas at 300 K from 1 to 10 liters, where the gas has an initial pressure of 20 atm,In the reversible isothermal expansion of an ideal gas at 300 K from 1 to 10 liters, where the gas has an initial pressure of 20 atm,
calculate the change in entropy of the gas in cal/°K.calculate the change in entropy of the gas in cal/°K.

 A. 3.20  A. 3.20 B.3.46 B.3.46 C. 3.72 C. 3.72 D. 3.86D. 3.86
97.97. To have an efficiency of 40 percent, a heat engine that exhausts heat at 350°K must absorb heat at no less thanTo have an efficiency of 40 percent, a heat engine that exhausts heat at 350°K must absorb heat at no less than

 A. 210 K  A. 210 K B. 875 K B. 875 K C. 583 K C. 583 K D. 1038 KD. 1038 K
98.98. If a Carnot engine absorbs 10kJ of heat per cycle when it operates between 500 and 400 K, the work it does per cycle isIf a Carnot engine absorbs 10kJ of heat per cycle when it operates between 500 and 400 K, the work it does per cycle is

 A. 2 kJ  A. 2 kJ B. 8 kJ B. 8 kJ C. 2.5 kJ C. 2.5 kJ D. 10kJD. 10kJ
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99.99. Calculate the entropy change in cal/°K if 350 grams of water at 5°C is mixed with 500 grams of water at 70°C.Calculate the entropy change in cal/°K if 350 grams of water at 5°C is mixed with 500 grams of water at 70°C.
 A. 4.485  A. 4.485 B. 4.580 B. 4.580 C. 4.652 C. 4.652 D. 4.789D. 4.789

100. A rigid tank contains hot fluid that is cooled while being stirred by a paddle wheel. The internal energy of fluid is 800 kJ and loses 500 kJ of100. A rigid tank contains hot fluid that is cooled while being stirred by a paddle wheel. The internal energy of fluid is 800 kJ and loses 500 kJ of
heat during cooling process with the paddle work of 100 kJ applied on the fluid. Neglecting the energy stored in the paddle wheel,heat during cooling process with the paddle work of 100 kJ applied on the fluid. Neglecting the energy stored in the paddle wheel,
determine the final internal energy of the fluid.determine the final internal energy of the fluid.

 A. 430 kJ  A. 430 kJ B. 340 kJ B. 340 kJ C. 400 kJ C. 400 kJ D. 500 kJD. 500 kJ

-------------------------------------------------------------------------------------NOTHING FOLLOWS----------------------------------------------------------------------------------------------------------------------------------------------------------------NOTHING FOLLOWS---------------------------------------------------------------------------
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1.1. How many cubic feet per minute of entering air is needed to evaporate 10 lb of water per hour from a rayon, if the air enters at 80°F andHow many cubic feet per minute of entering air is needed to evaporate 10 lb of water per hour from a rayon, if the air enters at 80°F and
25% humidity and leaves at 170°F and 55% relative humidity. The operating pressure is 14.3 psia.25% humidity and leaves at 170°F and 55% relative humidity. The operating pressure is 14.3 psia.

 A. 12.7 cfm  A. 12.7 cfm B. 145.8 cfm B. 145.8 cfm C. 255.1 cfm C. 255.1 cfm D. 322.5 cfmD. 322.5 cfm
2.2.  A nitrogen-hydrogen chlo A nitrogen-hydrogen chlo ride mixture (10 vride mixture (10 v ol% hydrogen chlorideol% hydrogen chloride ) is to be scrubbed ) is to be scrubbed with water to removwith water to remov e the hydrogen chloe the hydrogen chlo ride. To satisfyride. To satisfy

environmental concerns, 99% of the inlet HCl must be removed. Assuming that the gas leaving the scrubber will be at 125°F and 1 atmenvironmental concerns, 99% of the inlet HCl must be removed. Assuming that the gas leaving the scrubber will be at 125°F and 1 atm
saturated with water, what will be the volume of the gas leaving if we must process 200 lbmol/hr of dry entering gas.saturated with water, what will be the volume of the gas leaving if we must process 200 lbmol/hr of dry entering gas.

 A. 88630 ft A. 88630 ft33/hr /hr B. B. 71000 71000 ftft33/hr /hr C. C. 61210 61210 ftft33/hr /hr D. D. 57441 57441 ftft33/hr/hr
3.3. From the data in problem #2, calculate the percentage hydrogen chloride of the gas leaving.From the data in problem #2, calculate the percentage hydrogen chloride of the gas leaving.

 A. 2%  A. 2% B. 0.1% B. 0.1% C. 0.0001% C. 0.0001% D. 0.02%D. 0.02%
4.4. 0.6 m0.6 m33/s (measured at STP) of gas is to be dried from a dew point of 294 K to a dew point of 277.5 K. how much water must be removed?/s (measured at STP) of gas is to be dried from a dew point of 294 K to a dew point of 277.5 K. how much water must be removed?

Vapour pressure of water at 294 K is 2.5 kN/mVapour pressure of water at 294 K is 2.5 kN/m22. Vapour pressure of water at 277.5 K is 0.85 kN/m. Vapour pressure of water at 277.5 K is 0.85 kN/m22..
 A. 2.1 kg/s  A. 2.1 kg/s B. 0.75 kg/s B. 0.75 kg/s C. 0.0071 kg/s C. 0.0071 kg/s D. 0.00009 kg/sD. 0.00009 kg/s

5.5. From the data in problem #4, what will be the volume of the gas after drying measured at STP?From the data in problem #4, what will be the volume of the gas after drying measured at STP?
 A. 0.59 m A. 0.59 m33/s /s B. B. 2.18 2.18 mm33/s /s C. C. 4.52 4.52 mm33/s /s D. D. 6.78 6.78 mm33/s/s

6.6. Wet material, containing 70% moisture on a wet basis, is to be dried at a rate of 0.15 kg/s in a counter-current dryer to give a productWet material, containing 70% moisture on a wet basis, is to be dried at a rate of 0.15 kg/s in a counter-current dryer to give a product
containing 5% moisture (both on a wet basis). The drying medium consists of air heated to 373 K and containing water vapour with a partialcontaining 5% moisture (both on a wet basis). The drying medium consists of air heated to 373 K and containing water vapour with a partial
pressure of 1.0 kN/mpressure of 1.0 kN/m22. The air leaves the dryer at 313 K and 70% saturated. Calculate how much air will be required to remove the. The air leaves the dryer at 313 K and 70% saturated. Calculate how much air will be required to remove the
moisture. The vapour pressure of water at 313 K may be taken as 7.4 kN/mmoisture. The vapour pressure of water at 313 K may be taken as 7.4 kN/m22..

 A. 0.54 kg/s  A. 0.54 kg/s B. 3.78 kg/s B. 3.78 kg/s C. 12.1 kg/s C. 12.1 kg/s D. 45.1 kg/sD. 45.1 kg/s
7.7. 30,000 m30,000 m33 of cool gas (measured at 289 K and 101.3kN/m of cool gas (measured at 289 K and 101.3kN/m22 saturated with water vapour) is compressed to 340 kN/m saturated with water vapour) is compressed to 340 kN/m22 pressure, cooled to pressure, cooled to

289 K and the condensed water is drained off. Subsequently the pressure is reduced to 170 kN/m289 K and the condensed water is drained off. Subsequently the pressure is reduced to 170 kN/m33  and the gas is distributed at this  and the gas is distributed at this
pressure and 289 K. What is the percentage absolute humidity after this treatment? The vapour pressure of water at 289 K is 1.8 kN/mpressure and 289 K. What is the percentage absolute humidity after this treatment? The vapour pressure of water at 289 K is 1.8 kN/m22..

 A. 30%  A. 30% B. 40% B. 40% C. 50% C. 50% D. 60%D. 60%
8.8. When a porous solid was dried under constant-drying conditions, 5 hours were required to reduce the moisture from 30 to 12 lb HWhen a porous solid was dried under constant-drying conditions, 5 hours were required to reduce the moisture from 30 to 12 lb H22O/lb dryO/lb dry

solid. Critical moisture content is 18 lb Hsolid. Critical moisture content is 18 lb H22O/lb dry solid and the equilibrium moisture is 5 lb HO/lb dry solid and the equilibrium moisture is 5 lb H22O/lb dry solid. If the drying rate during theO/lb dry solid. If the drying rate during the
falling-rate period is a straight line through the origin, determine the time needed to dry the solid from 30 to 8 lb Hfalling-rate period is a straight line through the origin, determine the time needed to dry the solid from 30 to 8 lb H22O/lb dry solid.O/lb dry solid.

 A. 3.44 hr  A. 3.44 hr B. 7.74 hr B. 7.74 hr C. 1.25 hr C. 1.25 hr D. 2.88 hrD. 2.88 hr
9.9. For acetone at 20°C and 1 bar, volume expansivity (β) =1.478 EFor acetone at 20°C and 1 bar, volume expansivity (β) =1.478 E--3/°C, isothermal compressibility (κ) =62 E3/°C, isothermal compressibility (κ) =62 E-6/bar and specific volume (V)-6/bar and specific volume (V)

=1.287 cm=1.287 cm33/g. The value of (∂P/∂T)/g. The value of (∂P/∂T)VV is is
 A. 24 bar/°C  A. 24 bar/°C B. 42 bar/°C B. 42 bar/°C C. 10 bar/°C C. 10 bar/°C D. 33 bar/°CD. 33 bar/°C

10.10. For acetone at 20°C and 1 bar, volume expansivity (β) =1.478 EFor acetone at 20°C and 1 bar, volume expansivity (β) =1.478 E--3/°C, isothermal compressibility (κ) =62 E3/°C, isothermal compressibility (κ) =62 E-6/bar and specific volume (V)-6/bar and specific volume (V)
=1.287 cm=1.287 cm33/g. The pressure generated when acetone is heated at /g. The pressure generated when acetone is heated at constant volume from 20°C and 1 bar to 30°C isconstant volume from 20°C and 1 bar to 30°C is

 A. 241 bar  A. 241 bar B. 110 bar B. 110 bar C. 177 bar C. 177 bar D. 220 barD. 220 bar
11.11. For acetone at 20°C and 1 bar, volume expansivity (β) =1.478 EFor acetone at 20°C and 1 bar, volume expansivity (β) =1.478 E--3/°C, isothermal compressibility (κ) =63/°C, isothermal compressibility (κ) =62 E-6/bar and specific volume (V)2 E-6/bar and specific volume (V)

=1.287 cm=1.287 cm33/g. The volume change in (cm/g. The volume change in (cm33/g) when acetone is changed from 20°C and 1 bar to 0°C and 10 bar./g) when acetone is changed from 20°C and 1 bar to 0°C and 10 bar.
 A. 0.038  A. 0.038 B. -0.038 B. -0.038 C. 0.144 C. 0.144 D. -0.144D. -0.144

12.12.  A boiler  A boiler plant raiseplant raises 5.2 kgs 5.2 kg /s of /s of steam at steam at 1825 kN/m1825 kN/m22 pressure, using coal of calorific value of 27.2 MJ/kg. If the boiler efficiency is 75%,pressure, using coal of calorific value of 27.2 MJ/kg. If the boiler efficiency is 75%,
how much coal is consumed per day?how much coal is consumed per day?

 A. 0.12 kg/s  A. 0.12 kg/s B. 0.71 kg/s B. 0.71 kg/s C. 4.22 kg/s C. 4.22 kg/s D. 10.12 kg/sD. 10.12 kg/s
13.13. From the data in problem #12, if the steam is used to generate electricity, what is the power generation in kilowatts assuming a 20%From the data in problem #12, if the steam is used to generate electricity, what is the power generation in kilowatts assuming a 20%

conversion efficiency of the turbines and generators?conversion efficiency of the turbines and generators?
 A. 1 MW  A. 1 MW B. 3 MW B. 3 MW C. 5 MW C. 5 MW D. 7 MWD. 7 MW

14.14. Compare the costs of electricity at P1.00 per kWh and gas at P15.00 per therm.Compare the costs of electricity at P1.00 per kWh and gas at P15.00 per therm.
 A. Cost of electricity is P0.14 per MJ A. Cost of electricity is P0.14 per MJ
B. Cost of gas is P0.28 per MJB. Cost of gas is P0.28 per MJ
C. Cost of electricity is P0.14 per MJ less than cost of gasC. Cost of electricity is P0.14 per MJ less than cost of gas
D. Cost of electricity is P0.14 per MJ more than cost of gasD. Cost of electricity is P0.14 per MJ more than cost of gas

15.15.  A refrigerator  A refrigerator is proposed is proposed that will that will require 10 require 10 hp to hp to extract 3 extract 3 MJ of MJ of energy energy each minute each minute from a from a space whicspace which is h is maintained at maintained at -18°C. The-18°C. The
outside air is at 20°C. Is this possible?outside air is at 20°C. Is this possible?

 A. maybe  A. maybe B. no B. no C. cannot be determined C. cannot be determined D. yesD. yes
16.16. Stalagmometer is used for the measurement ofStalagmometer is used for the measurement of

 A. kinematic viscosity B. surface tension  A. kinematic viscosity B. surface tension C. refractive index C. refractive index D. optical activityD. optical activity
17.17.  An  An instrument instrument for for the the detection detection of of high high energy energy decay decay products products of of radioactive radioactive nuclei, nuclei, which which is is based based on on the the counting counting of of light light pulsespulses

produced by radiation when it enters a crystal.produced by radiation when it enters a crystal.
 A. scintillation counter  A. scintillation counter B. voltmeter B. voltmeter C. radiograph C. radiograph D. spectrometerD. spectrometer

18.18.  A tube  A tube containing a containing a salt solutiosalt solution that n that is used is used to connect to connect two-half two-half cells in cells in an electrocheman electrochemical cell. ical cell. It allows It allows passage opassage o f ions, f ions, but preventsbut prevents
mixing of the half-cell electrolytes.mixing of the half-cell electrolytes.

 A. salt bridge  A. salt bridge B. membrane B. membrane C. capillary tube C. capillary tube D. brineD. brine
19.19. The Brinell number of a material is a measure ofThe Brinell number of a material is a measure of

 A. specific gravity  A. specific gravity B. density B. density C. specific heat C. specific heat D. hardnessD. hardness
20.20.  A gas turbine cycle consistin A gas turbine cycle consisting of two adiabatic steps and two isobag of two adiabatic steps and two isoba ric steps.ric steps.

 A. Brayton cycle  A. Brayton cycle B. Sterling cycle B. Sterling cycle C. Rankine cycle C. Rankine cycle D. Otto cycleD. Otto cycle
21.21.  At low Reynold's number At low Reynold's number

 A. viscous forces are unimportant A. viscous forces are unimportant
B. viscous forces controlB. viscous forces control
C. viscous forces control and inertial forces are unimportantC. viscous forces control and inertial forces are unimportant
D. gravity forces controlD. gravity forces control

22.22.  At high Reynold's number At high Reynold's number
 A. inertial forces control and visc A. inertial forces control and visc ous forces are unimportantous forces are unimportant
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B. viscous forces predominatesB. viscous forces predominates
C. inertial forces are unimportant and viscous forces controlC. inertial forces are unimportant and viscous forces control
D. none of theseD. none of these

23.23. Channeling is most severeChanneling is most severe
 A. in towers packed with stacked pac A. in towers packed with stacked pac king king C. in dumped packing of regulaC. in dumped packing of regula r unitsr units
B. B. in in towers towers packed packed randomly randomly with with crushed solids crushed solids D. D. at at very very high high liquid liquid flow flow raterate

24.24. The most common filter aid isThe most common filter aid is
 A. diatomaceous earth  A. diatomaceous earth B. calcium silicate B. calcium silicate C. sodium carbonate C. sodium carbonate D. sphaleriteD. sphalerite

25.25.  An example of a collector for flotatio An example of a collector for flotatio n of metallic sulfides and native metn of metallic sulfides and native met als isals is
 A. xanthates  A. xanthates B. sodium silicate B. sodium silicate C. sodium sulfide C. sodium sulfide D. sphaleriteD. sphalerite

26.26. The operating speed of a ball mill should beThe operating speed of a ball mill should be
 A. less than the critical speed  A. less than the critical speed C. at least equal to the critical sC. at least equal to the critical s peedpeed
B. B. much much more more than than the the critical critical speed speed D. D. none none of of thesethese

27.27. Boiler feed pump is usually aBoiler feed pump is usually a
 A. reciprocating pump  A. reciprocating pump C. multistage centrifugal pumpC. multistage centrifugal pump
B. B. gear gear pump pump D. D. diaphragm diaphragm pumppump

28.28. Plunger pumps are used forPlunger pumps are used for
 A. higher pressure  A. higher pressure B. Slurries B. Slurries C. Viscous mass C. Viscous mass D. none of theseD. none of these

29.29. For pipes that must be broken at intervals for maintenance the connector used should be aFor pipes that must be broken at intervals for maintenance the connector used should be a
 A. union  A. union B. tee B. tee C. reducer C. reducer D. elbowD. elbow

30.30. Tea percolation employsTea percolation employs
 A. a liquid-liquid extraction  A. a liquid-liquid extraction B. absorption B. absorption C. leaching C. leaching D. adsorptionD. adsorption

BRINGHOME EXAMBRINGHOME EXAM

1.1.  A  A 5 5 dmdm33  flask containing N  flask containing N22  at 5.0 bar was connected to a 4.0 dm  at 5.0 bar was connected to a 4.0 dm33  flask containing He at 4.0 bar, and the gases were allowed to mix  flask containing He at 4.0 bar, and the gases were allowed to mix
isothermally. Calculate the total pressure of the resulting mixture.isothermally. Calculate the total pressure of the resulting mixture.

 A. 4.6 bar  A. 4.6 bar B. 1.8 bar B. 1.8 bar C. 2.8 bar C. 2.8 bar D. 1.2 barD. 1.2 bar
2.2.  Assume that  Assume that an atom an atom of neon of neon is 0.065 is 0.065 nm in nm in radius and radius and that 1 that 1 mol of mol of the the gas occupies gas occupies 22.4 dm22.4 dm33. What fraction of the volume is occupied. What fraction of the volume is occupied

by the atoms?by the atoms?
 A. 0.031  A. 0.031 B. 0.0031 B. 0.0031 C. 0.00031 C. 0.00031 D. 0.000031D. 0.000031

3.3. What is the difference in the density of dry air at 1 atm and 25°C and moist air with 50% relative humidity under the same conditions?What is the difference in the density of dry air at 1 atm and 25°C and moist air with 50% relative humidity under the same conditions?
 A. 1.185 kg/m A. 1.185 kg/m33 B. B. 1.178 1.178 kg/mkg/m33 C. C. 1.987 1.987 kg/mkg/m33 D. D. 0.007 0.007 kg/mkg/m33

4.4. The coefficient of viscosity The coefficient of viscosity for water vapor at 150°C and for water vapor at 150°C and 1.01 bar is 1.445E-5 Pa1.01 bar is 1.445E-5 Pas. calculate the molecular diameter for a water molecules. calculate the molecular diameter for a water molecule
under these conditions.under these conditions.

 A. 0.402 nm  A. 0.402 nm B. 5.644 nm B. 5.644 nm C. 0.0056 nm C. 0.0056 nm D. 75.65 nmD. 75.65 nm
5.5.  A  A light light machinery machinery oil oil has has viscosity viscosity of of 5E-2 5E-2 PaPas and density of 970 kg/ms and density of 970 kg/m33 at 25°C, how long will it take for a sample to pass through a at 25°C, how long will it take for a sample to pass through a

viscometer of water under the same conditions takes 1 minute?viscometer of water under the same conditions takes 1 minute?
 A. 57.9 min  A. 57.9 min B. 45.8 min B. 45.8 min C. 38.8 min C. 38.8 min D. 27.9 minD. 27.9 min

6.6.  Assuming the cubic  Assuming the cubic expansion coefficexpansion coeffic ient (α) is 2.21Eient (α) is 2.21E-5 K-5 K-1-1, and the isothermal compressibility (κ) is 1.32E, and the isothermal compressibility (κ) is 1.32E-6 bar -6 bar -1-1, and density of 2.702E3, and density of 2.702E3
kg/mkg/m33, find the difference between Cp and Cv for Al at 25°C., find the difference between Cp and Cv for Al at 25°C.

 A. 0.078 J/mol A. 0.078 J/molK K B. B. 0.11 0.11 J/molJ/molK K C. C. 0.87 0.87 J/molJ/molK K D. D. 1.25 1.25 J/molJ/molKK
7.7. The heat of combustion of HThe heat of combustion of H2(g)2(g) to form H to form H22OO(l)(l) under constant-pressure conditions is -285.83 kJ/mol at 25°C. If the water if formed at 1 barunder constant-pressure conditions is -285.83 kJ/mol at 25°C. If the water if formed at 1 bar

and has a density of 1000 kg/mand has a density of 1000 kg/m33, calculate the change in internal energy for this reaction., calculate the change in internal energy for this reaction.
 A. -187 kJ/mol  A. -187 kJ/mol B. -210 kJ/mol B. -210 kJ/mol C. -282 kJ/mol C. -282 kJ/mol D. -310 kJ/molD. -310 kJ/mol

8.8. What would be the final volume occupied by 1.00 mol of an ideal gas initially at 0°C and 1.0 bar if q=1000 J during a reversible isothermalWhat would be the final volume occupied by 1.00 mol of an ideal gas initially at 0°C and 1.0 bar if q=1000 J during a reversible isothermal
expansion?expansion?

 A. 27.8 dm A. 27.8 dm33 B. B. 31.2 31.2 dmdm33 C. C. 35.3 35.3 dmdm33 D. D. 38.9 38.9 dmdm33

9.9. Five moles of a diatomic gas is allowed to expand isothermally at 25°C from 0.02 to 0.10 mFive moles of a diatomic gas is allowed to expand isothermally at 25°C from 0.02 to 0.10 m33. Calculate the work if the expansion is. Calculate the work if the expansion is
performed reversibly.performed reversibly.

 A. -19.94 kJ  A. -19.94 kJ B. -25.44 kJ B. -25.44 kJ C. -32.18 kJ C. -32.18 kJ D. -35.77 kJD. -35.77 kJ
10.10. Consider an adiabatic calorimeter in which 1kg of water at 98.3°C is mixed with 0.10 kg of water at 0°C. What is the final temperature ofConsider an adiabatic calorimeter in which 1kg of water at 98.3°C is mixed with 0.10 kg of water at 0°C. What is the final temperature of

the 1.1 kg of water?the 1.1 kg of water?
 A. 89.4°C  A. 89.4°C B. 82.1°C B. 82.1°C C. 78.4°C C. 78.4°C D. 74.3°CD. 74.3°C

11.11. From the data in problem #10, if the 0.10 kg of water were originally ice at 0°C, what would be the final temperature of the mixture?From the data in problem #10, if the 0.10 kg of water were originally ice at 0°C, what would be the final temperature of the mixture?
 A. 89.4°C  A. 89.4°C B. 82.1°C B. 82.1°C C. 78.4°C C. 78.4°C D. 74.3°CD. 74.3°C

12.12.  An  An oxygen oxygen bomb bomb calorimeter calorimeter was was calibrated calibrated using using a a 0.325-g 0.325-g sample sample of of benzoic benzoic acid acid ((U=6316 cal/g), which gave a change inU=6316 cal/g), which gave a change in
temperature of 1.48°C. What is the calorimeter constant in J/K?temperature of 1.48°C. What is the calorimeter constant in J/K?

 A. 4245  A. 4245 B. 5120 B. 5120 C. 5803 C. 5803 D. 6221D. 6221
13.13. From the data in problem #12, a 0.69-g sample of gasoline was oxidized in the calorimeter, resulting in a temperature change of 4.89°C.From the data in problem #12, a 0.69-g sample of gasoline was oxidized in the calorimeter, resulting in a temperature change of 4.89°C.

What is theWhat is the U for 1 g of gasoline?U for 1 g of gasoline?
 A. -34.5 kJ  A. -34.5 kJ B. -41.1 kJ B. -41.1 kJ C. -49.8 kJ C. -49.8 kJ D. 53.2 kJD. 53.2 kJ

14.14.  A system abso A system abso rbs 1.5 kJ rbs 1.5 kJ at 25°C from at 25°C from its surroundings aits surroundings a nd later releasend later releases 1.5 kJ s 1.5 kJ to its surrounding to its surrounding at 75°C. Cat 75°C. Calculate the ovealculate the ove rall entropyrall entropy
change for the system assuming both processes are reversible.change for the system assuming both processes are reversible.

 A. 0.1 J/K  A. 0.1 J/K B. 0.7 J/K B. 0.7 J/K C. 1.5 J/K C. 1.5 J/K D. 2.2 J/KD. 2.2 J/K
15.15. Calculate the percent conversion to PClCalculate the percent conversion to PCl55 at 1.00 bar total pressure and 400 K for the reaction PCl at 1.00 bar total pressure and 400 K for the reaction PCl(g)(g) + Cl + Cl2(g)2(g) ↔ PCl↔ PCl5(g)5(g) if the original if the original

reaction mixture contained 1.0 mol PClreaction mixture contained 1.0 mol PCl33 and 2.0 mol Cl and 2.0 mol Cl22. For this reaction. For this reaction G at 400°K is 3533J.G at 400°K is 3533J.
 A. 45.3%  A. 45.3% B. 52.1% B. 52.1% C. 57.8% C. 57.8% D. 62.6%D. 62.6%

16.16. From the data in problem #15, calculate the partial pressure of PClFrom the data in problem #15, calculate the partial pressure of PCl55 at equilibrium. at equilibrium.
 A. 0.09 bar  A. 0.09 bar B. 0.26 bar B. 0.26 bar C. 4.22 bar C. 4.22 bar D. 8.77 barD. 8.77 bar

17.17. It is the transfer of heat from one body to another body, not in contact with it, by means of wave motion through space.It is the transfer of heat from one body to another body, not in contact with it, by means of wave motion through space.
 A. conduction  A. conduction B. convection B. convection C. radiation C. radiation D. evaporationD. evaporation

18.18. It refers to any layer or deposit of extraneous material on a heat-transfer surface.It refers to any layer or deposit of extraneous material on a heat-transfer surface.
 A. scaling  A. scaling B. salting B. salting C. fouling C. fouling D. boilingD. boiling
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19.19. It occurs when the fluid flow rate is great enough so that the pressure drop across the bed equals the weight of the bed.It occurs when the fluid flow rate is great enough so that the pressure drop across the bed equals the weight of the bed.
 A. fluidization  A. fluidization B. cavitation B. cavitation C. channeling C. channeling D. pressure dropD. pressure drop

20.20. The resistance of a layer of fluid to flow over the next layer is measured byThe resistance of a layer of fluid to flow over the next layer is measured by
 A. viscosity  A. viscosity B. friction factor B. friction factor C. surface tension C. surface tension D. densityD. density

21.21.  A method of enzyme immobiliza A method of enzyme immobiliza tion where its means of capture is by tion where its means of capture is by coating a liquid droplet containincoating a liquid droplet containin g enzymes with someg enzymes with some
semipermeable materials formed in situ.semipermeable materials formed in situ.

 A. adsorption  A. adsorption B. covalent bonding B. covalent bonding C. entrapment C. entrapment D. ericapsulationD. ericapsulation
22.22. Lower BWG meansLower BWG means

 A. lower thickness tube  A. lower thickness tube C. lower cross-section of tubeC. lower cross-section of tube
B. B. outer outer diameter diameter of of tube tube D. D. inner inner diameter diameter of of tubetube

23.23. What device is used to protect the pipe line from bursting due to pressure rise when the water in the pipe line is brought to rest?What device is used to protect the pipe line from bursting due to pressure rise when the water in the pipe line is brought to rest?
 A. surge tank  A. surge tank B. check valve B. check valve C. sluice gate C. sluice gate D. floatD. float

24.24. Ratio of viscosity to density.Ratio of viscosity to density.
 A. absolute viscosity  A. absolute viscosity B. kinematic viscosity C. relative viscoB. kinematic viscosity C. relative viscosity sity D. threshold viscosityD. threshold viscosity

25.25. Which of the following heat exchangers where fluid flow in the same direction and both are of changing temperatures?Which of the following heat exchangers where fluid flow in the same direction and both are of changing temperatures?
 A. parallel flow  A. parallel flow B. cross flow B. cross flow C. counter flow C. counter flow D. mixed flowD. mixed flow

26.26. Which of the following is not a heat exchanger?Which of the following is not a heat exchanger?
 A. condenser  A. condenser B. boilers B. boilers C. evaporators C. evaporators D. water hammerD. water hammer

27.27. The thermal conductivity does not depend on which of the following?The thermal conductivity does not depend on which of the following?
 A. chemical composition  A. chemical composition C. temperature and pressureC. temperature and pressure

B. B. physical physical state state or or texture texture D. D. gravitational gravitational pullpull
28.28. Which of the following is not a unit of the rate of heat transfer?Which of the following is not a unit of the rate of heat transfer?

 A. Watt  A. Watt B. BTU/hr B. BTU/hr C. cal/s C. cal/s D. BTU/hpD. BTU/hphrhr
29.29. The half-life of a material undergoing second order decay isThe half-life of a material undergoing second order decay is

 A. proportional to the square of initi A. proportional to the square of initi al concentrational concentration
B. inversely proportional to the initial concentrationB. inversely proportional to the initial concentration
C. independent of initial concentrationC. independent of initial concentration
D. proportional to initial concentrationD. proportional to initial concentration

30.30.  A dimensionless number which is the  A dimensionless number which is the ratio of the characteristic relaxatioratio of the characteristic relaxatio n time of the fluid and the chan time of the fluid and the cha racteristic time scale of fracteristic time scale of f low.low.
 A. Deborah number  A. Deborah number B. Grashof number B. Grashof number C. Poclet number C. Poclet number D. Froude numberD. Froude number

31.31. It measure the tendency of the coal to swell when burned or gasified in fixed or fluidized bed.It measure the tendency of the coal to swell when burned or gasified in fixed or fluidized bed.
 A. Fisher assay  A. Fisher assay B. Hardgrove index B. Hardgrove index C. free-swelling index D. friabilityC. free-swelling index D. friability

32.32. It is the residue for the destructive distillation of wood.It is the residue for the destructive distillation of wood.
 A. shale oil  A. shale oil B. charcoal B. charcoal C. bagasse C. bagasse D. charD. char

33.33. LetLet c c  be the concentration of a reagent. For a first order reaction, what would be a plot in ln c versus t yield? be the concentration of a reagent. For a first order reaction, what would be a plot in ln c versus t yield?
 A. a straight line whose slope is k. A. a straight line whose slope is k.
B. a straight line whose slope is -k.B. a straight line whose slope is -k.
C. a horizontal line with an intercept of the ln c axis at ln c=k.C. a horizontal line with an intercept of the ln c axis at ln c=k.
D. a logarithmic curve approaching a value of k.D. a logarithmic curve approaching a value of k.

34.34. Which of the following statements is false?Which of the following statements is false?
 A. When temperature is raised, the ra A. When temperature is raised, the ra te of any reaction is always increasedte of any reaction is always increased ..
B. B. In In general, general, when when any any two two compounds compounds are are unmixed, unmixed, a a large large number number of of reactions reactions may may be be possible, possible, but but thosethose

which proceed the fastest are the ones observed.which proceed the fastest are the ones observed.
C. C. It It is is possible possible to to influence influence the the products products of of a a chemical chemical change change by by controlling controlling the the factors factors which which affect affect reactionreaction

rates.rates.
D. D. Heterogeneous Heterogeneous reactions reactions are are the the reactions reactions that that takes takes place place at at the the boundary boundary surface surface between between two two faces.faces.

35.35. Which of the following statements is false?Which of the following statements is false?
 A. In general, as reaction products a A. In general, as reaction products a re formed, they react with each otre formed, they react with each ot her and reform reactants.her and reform reactants.
B. B. The The net net rate rate at at which which reaction reaction proceeds proceeds from from left left to to right right is is equal equal to to the the forward forward rate rate minus minus the the reverse reverse rate.rate.
C. At equilibrium, the net reaction rate is zero.C. At equilibrium, the net reaction rate is zero.
D. D. The The differential differential rate rate law law is is a a mathematical mathematical expression expression that that shows shows how how the the rate rate of of reaction reaction depends depends onon

volume.volume.
36.36. Silicone rubbers areSilicone rubbers are

 A. polysiloxanes  A. polysiloxanes B. polyethylene B. polyethylene C. polypropylene C. polypropylene D. elastomerD. elastomer
37.37. It is defined as the average distance a molecule traverses before colliding with other molecules.It is defined as the average distance a molecule traverses before colliding with other molecules.

 A. mean free path  A. mean free path B. collision distance B. collision distance C. collision length C. collision length D. translationD. translation
38.38. What fraction of crude petroleum has 20 or more carbon atoms in a molecule?What fraction of crude petroleum has 20 or more carbon atoms in a molecule?

 A. kerosene  A. kerosene B. gas-oil B. gas-oil C. wax C. wax D. residueD. residue
39.39.  An acid found in vinegar. An acid found in vinegar.

 A. citric acid  A. citric acid B. formic acid B. formic acid C. stearic acid C. stearic acid D. acetic acidD. acetic acid
40.40. Who determined that energy is radiated only when an electron falls from a higher energy level to a lower energy level?Who determined that energy is radiated only when an electron falls from a higher energy level to a lower energy level?

 A. Einstein  A. Einstein B. Rutherford B. Rutherford C. Heisenberg C. Heisenberg D. BohrD. Bohr
41.41. Who determined the charge of an electron by means of oil droplet experiment?Who determined the charge of an electron by means of oil droplet experiment?

 A. Rutherford  A. Rutherford B. Heisenberg B. Heisenberg C. Millikan C. Millikan D. de BroglieD. de Broglie
42.42. What alloying element is added in stainless steel to impart corrosion resistance?What alloying element is added in stainless steel to impart corrosion resistance?

 A. chromium  A. chromium B. vanadium B. vanadium C. titanium C. titanium D. copperD. copper
43.43. Which of the following metals reacts violently with water?Which of the following metals reacts violently with water?

 A. sodium  A. sodium B. calcium B. calcium C. diamond C. diamond D. aluminumD. aluminum
44.44.  A freezer is to be maintained at a tem A freezer is to be maintained at a tem perature of -40°F on a summer dperature of -40°F on a summer d ay when the ambient temperature is 80°ay when the ambient temperature is 80° F. In order to maintain theF. In order to maintain the

freezer box at -40°F it is necessary to remove heat from it at the rate of 70 BTU/min. what is the minimum power that must be supplied tofreezer box at -40°F it is necessary to remove heat from it at the rate of 70 BTU/min. what is the minimum power that must be supplied to
the freezer?the freezer?

 A. 2.5 hp  A. 2.5 hp B. 5 hp B. 5 hp C. 1.2 hp C. 1.2 hp D. 0.47 hpD. 0.47 hp
45.45.  A cylinder of cork is floating upright in  A cylinder of cork is floating upright in a container partially filled with water. a container partially filled with water. A vacuum is applied to the containeA vacuum is applied to the containe r that partially removes r that partially removes thethe

air within the vessel. The cork willair within the vessel. The cork will
 A. rise somewhat in the water  A. rise somewhat in the water C. remain stationaryC. remain stationary
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B. B. sink sink somewhat somewhat in in the the water water D. D. turn turn over over on on its its sideside
46.46. It is equal to the gross annual sales divided by the fixed capital investments.It is equal to the gross annual sales divided by the fixed capital investments.

 A. turnover ratio  A. turnover ratio B. capital ratio B. capital ratio C. investment ratio C. investment ratio D. acid ratioD. acid ratio
47.47. The cost of a glass lined receiver with a nominal capacity of 1000 gallons is P22,000. Find the estimated cost of a similar receiver but withThe cost of a glass lined receiver with a nominal capacity of 1000 gallons is P22,000. Find the estimated cost of a similar receiver but with

a nominal capacity of 2000 gallons.a nominal capacity of 2000 gallons.
 A. P44,000  A. P44,000 B. P33,000 B. P33,000 C. P50,000 C. P50,000 D. P25,000D. P25,000

48.48. Which of the following is an ore of mercury?Which of the following is an ore of mercury?
 A. bauxite  A. bauxite B. galena B. galena C. sphalerite C. sphalerite D. cinnabarD. cinnabar

49.49. Which of the following is the present process for the manufacture of soda ash (NaWhich of the following is the present process for the manufacture of soda ash (Na22COCO33)?)?
 A. LeBlanc process  A. LeBlanc process C. Solvay processC. Solvay process
B. B. Deacon Deacon process process D. D. Weldon Weldon processprocess

50.50.  A device in which the kinetic energy  A device in which the kinetic energy of one fluid (primary fluid) is used to of one fluid (primary fluid) is used to pump another fluid (secondary fluidpump another fluid (secondary fluid ).).
 A. pumps  A. pumps B. compressors B. compressors C. ejectors C. ejectors D. nozzleD. nozzle

51.51. Fluid the amount of steam at 212°C which must be blown into 400 lb of water originally at 70°F in order to make the final temperatureFluid the amount of steam at 212°C which must be blown into 400 lb of water originally at 70°F in order to make the final temperature
212°F. Heat loses amount to 2000 Btu. The latent heat at 212°F is 970.3 Btu/lb.212°F. Heat loses amount to 2000 Btu. The latent heat at 212°F is 970.3 Btu/lb.

 A. 42.1 lbs  A. 42.1 lbs B. 48.0 lbs B. 48.0 lbs C. 50.9 lbs C. 50.9 lbs D. 60.6 lbsD. 60.6 lbs
52.52.  A steam  A steam turbine is turbine is operating in operating in the following the following conditions: sconditions: s team to tteam to turbine at urbine at 900°F and 900°F and 120 psia, 120 psia, velocity=250 ft/s; velocity=250 ft/s; steam existing steam existing turbineturbine

at 700°F and 1 atm, velocity=100 ft/s. calculate the rate at which work can be obtained from this turbine if the steam flow is 25000lb/h andat 700°F and 1 atm, velocity=100 ft/s. calculate the rate at which work can be obtained from this turbine if the steam flow is 25000lb/h and
the turbine operation is steady state adiabatic.the turbine operation is steady state adiabatic.

 A. 875.2 Hp  A. 875.2 Hp B. 949.4 Hp B. 949.4 Hp C. 1020.3 Hp C. 1020.3 Hp D. 1120.5 HpD. 1120.5 Hp
53.53. Which of the following adsorbent is used to decolorize yellow glycerine?Which of the following adsorbent is used to decolorize yellow glycerine?

 A. silica gel  A. silica gel B. Fuller's earth B. Fuller's earth C. activated carbon C. activated carbon D. aluminaD. alumina
54.54.  Air enters a drier a Air enters a drier a t a temperature ot a temperature o f 240°F with f 240°F with a dew point of a dew point of 55°F. The drier may 55°F. The drier may be assumed to be assumed to approach adiabatic approach adiabatic vaporization in itsvaporization in its

operation, all the heat being supplied by the air. If the air leaves the drier saturated with water vapor, how much water per 1000 cu ft ofoperation, all the heat being supplied by the air. If the air leaves the drier saturated with water vapor, how much water per 1000 cu ft of
entering wet air?entering wet air?

 A. 21.05 lb  A. 21.05 lb B. 15.22 lb B. 15.22 lb C. 8.754 lb C. 8.754 lb D. 1.912 lbD. 1.912 lb
55.55.  A 190-cm A 190-cm33 sample of argon gas at 25°C required 8.5 seconds to flow through a 1.00 m tube of 1.0 mm radius. The inlet pressure for the sample of argon gas at 25°C required 8.5 seconds to flow through a 1.00 m tube of 1.0 mm radius. The inlet pressure for the

gas was 1.02bar, the outlet pressure was 1.007 bar. The volume of the gas was measured at 1.007 bar. What is the viscosity of the gas ingas was 1.02bar, the outlet pressure was 1.007 bar. The volume of the gas was measured at 1.007 bar. What is the viscosity of the gas in
PaPas?s?

 A. 4.6 E-6  A. 4.6 E-6 B. 2.3 E-5 B. 2.3 E-5 C. 8.9 E-4 C. 8.9 E-4 D. 5.1 E-3D. 5.1 E-3
56.56. Solid lithium hydroxide is used in space vehicle to remove exhaled carbon dioxide. The lithium hydroxide reacts with gaseous carbonSolid lithium hydroxide is used in space vehicle to remove exhaled carbon dioxide. The lithium hydroxide reacts with gaseous carbon

dioxide to form solid lithium carbonate and liquid water. How many grams of carbon dioxide can be absorbed by each 1 g of lithiumdioxide to form solid lithium carbonate and liquid water. How many grams of carbon dioxide can be absorbed by each 1 g of lithium
hydroxide?hydroxide?

 A. 0.875  A. 0.875 B. 0.919 B. 0.919 C. 1.055 C. 1.055 D. 1.120D. 1.120
57.57. In roll crushers, it is the angle formed by the tangents to the roll faces at the point of contact with the particle to be crushed.In roll crushers, it is the angle formed by the tangents to the roll faces at the point of contact with the particle to be crushed.

 A. angle of repose  A. angle of repose B. angle of nip B. angle of nip C. angle of sliding C. angle of sliding D. contact angleD. contact angle
58.58. It is a measure of the rate of grinding of materials in a particular mill.It is a measure of the rate of grinding of materials in a particular mill.

 A. reducibility  A. reducibility B. malleability B. malleability C. grindability C. grindability D. ductilityD. ductility
59.59. The hardness of a mineral is a criterion of its resistance to crushing. Which of the following is an example of a hard material?The hardness of a mineral is a criterion of its resistance to crushing. Which of the following is an example of a hard material?

 A. talc  A. talc B. calcite B. calcite C. sapphire C. sapphire D. feldsparD. feldspar
60.60. It is the tendency of a material to break into smaller sizes in the course of handling.It is the tendency of a material to break into smaller sizes in the course of handling.

 A. brittleness  A. brittleness B. hardness B. hardness C. friability C. friability D. toughnessD. toughness
61.61. It is defined as the total surface of a unit weight or volume of a solid.It is defined as the total surface of a unit weight or volume of a solid.

 A. surface area  A. surface area B. specific surface B. specific surface C. specific volume C. specific volume D. particle sizeD. particle size
62.62. Natural convection is characterized byNatural convection is characterized by

 A. Reynold's number  A. Reynold's number C. Grashof numberC. Grashof number
B. B. Peclet Peclet number number D. D. Prandtl Prandtl numbernumber

63.63. The Graetz number is concerned withThe Graetz number is concerned with
 A. mass transfer between a gas and  A. mass transfer between a gas and a liquid a liquid C. absorption with chemical reactionC. absorption with chemical reaction
B. B. heat heat transfer transfer in in turbulent turbulent flow flow D. D. heat heat transfer transfer in in laminar laminar flowflow

64.64. Plaster of Paris is obtained by calciningPlaster of Paris is obtained by calcining
 A. bauxite  A. bauxite B. gypsum B. gypsum C. kankar C. kankar D. limestoneD. limestone

65.65. When ice cubes melts in a glass of water, the temperature of the resulting mixture of water and iceWhen ice cubes melts in a glass of water, the temperature of the resulting mixture of water and ice
 A. increases  A. increases B. decreases B. decreases C. stays constantC. stays constant

66.66. In all natural occurring processes, the entropy of the universeIn all natural occurring processes, the entropy of the universe
 A. increases  A. increases B. stays the same B. stays the same C. decreases C. decreases D. may increase or decreaseD. may increase or decrease

67.67.  An inve An inventor seeking ntor seeking a patena paten t claimt claims that s that the buildthe build ing may ing may be comfobe comfortably rtably heated in heated in winter by winter by a devica device that e that draws heat draws heat into thinto th e buildine buildingg
from the earth, even though the temperature of the earth is lower than the desired temperature inside the building. He further claims thatfrom the earth, even though the temperature of the earth is lower than the desired temperature inside the building. He further claims that
the quantity of heat supplied in the building in a given time period can significantly exceed the work done by the device during the samethe quantity of heat supplied in the building in a given time period can significantly exceed the work done by the device during the same
period. If you were a patent clerk (like the young Albert Einstein), what should be your recommendation about the application?period. If you were a patent clerk (like the young Albert Einstein), what should be your recommendation about the application?

 A. the application should be rejecte A. the application should be rejecte d because it violates the first law od because it violates the first law o f Thermodynamics.f Thermodynamics.
B. the application should be rejected because it violates the second law of Thermodynamics.B. the application should be rejected because it violates the second law of Thermodynamics.
C. the application should be rejected because it violates the 1C. the application should be rejected because it violates the 1stst and 2 and 2ndnd law of Thermodynamics. law of Thermodynamics.
D. D. the the application application should should be be given given full full consideration consideration because because it it does does not not violate violate any any laws laws of of thermodynamics.thermodynamics.

68.68. Where the difference in density of the two liquid phases to be separated is very small (as in milk cream separator), the most suitableWhere the difference in density of the two liquid phases to be separated is very small (as in milk cream separator), the most suitable
separator isseparator is

 A. disc bond centrifuge  A. disc bond centrifuge C. batch basket C. batch basket centrifugecentrifuge
B. B. sharpless sharpless supercentrifuge supercentrifuge D. D. sparkler sparkler filterfilter

69.69.  A substance that appears in but  A substance that appears in but one incoming stream and one oone incoming stream and one o utgoing stream.utgoing stream.
 A. tie substance  A. tie substance B. dry component B. dry component C. solute C. solute D. solventD. solvent

70.70. The ratio of the The ratio of the total quantity total quantity of the reactant present in the of the reactant present in the reactor feed of a recycling operation to reactor feed of a recycling operation to the quantity of the same reactantthe quantity of the same reactant
entering the operation as fresh feed is theentering the operation as fresh feed is the

 A. recycle ratio  A. recycle ratio C. combined feed ratioC. combined feed ratio
B. B. reactant reactant ratio ratio D. D. fresh-feed fresh-feed conversionconversion
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71.71. It is known as the blood sugar.It is known as the blood sugar.
 A. glucose  A. glucose B. sucrose B. sucrose C. fructose C. fructose D. galactoseD. galactose

72.72. The ____ was responsible for an epidemic of an incurable hemorrhagic fever in Zaire, Africa in1995.The ____ was responsible for an epidemic of an incurable hemorrhagic fever in Zaire, Africa in1995.
 A. AIDS  A. AIDS B. bird flu virus B. bird flu virus C. Anthrax virus C. Anthrax virus D. Ebola virusD. Ebola virus

73.73.  A debutanizer is a A debutanizer is a
 A. heat transfer equipment  A. heat transfer equipment C. fluid transfer equipmentC. fluid transfer equipment
B. B. mass mass transfer transfer equipment equipment D. D. size size reduction reduction equipmentequipment

74.74. The continuity equation of fluid flow is applicable to which if the following conditions?The continuity equation of fluid flow is applicable to which if the following conditions?
I. The flow of fluid is one dimensionalI. The flow of fluid is one dimensional
II. The flow of fluid is steadyII. The flow of fluid is steady
III. The velocity of flow is uniform over the cross sectionIII. The velocity of flow is uniform over the cross section

 A. I only  A. I only B. I and II only B. I and II only C. II and III only C. II and III only D. I, II and IIID. I, II and III
75.75. Hydrometer is used to find outHydrometer is used to find out

 A. specific gravity of liquids  A. specific gravity of liquids C. specific gravity of solidsC. specific gravity of solids
B. B. specific specific gravity gravity of of gases gases D. D. relative relative humidityhumidity

76.76. It refers to the type of boiling experienced when the heating surface is surrounded by a relatively large body of fluid which is not flowing atIt refers to the type of boiling experienced when the heating surface is surrounded by a relatively large body of fluid which is not flowing at
any appreciable velocity and is agitated only by the motion of the bubbles and by natural-convection currents.any appreciable velocity and is agitated only by the motion of the bubbles and by natural-convection currents.

 A. film boiling  A. film boiling B. nucleate boiling B. nucleate boiling C. pool boiling C. pool boiling D. dropwise boilingD. dropwise boiling
77.77. The overall heat transfer coefficient of a jacketed vessel in which steam is the jacket fluid and water is the vessel fluid with stainless steelThe overall heat transfer coefficient of a jacketed vessel in which steam is the jacket fluid and water is the vessel fluid with stainless steel

as the wall material is _____ W/mas the wall material is _____ W/m22K.K.
 A. 150-300  A. 150-300 B. 400-800 B. 400-800 C. 850-1700 C. 850-1700 D. 5000-10000D. 5000-10000

78.78. It refers to any layer or deposit of extraneous material on a heat-transfer surface.It refers to any layer or deposit of extraneous material on a heat-transfer surface.
 A. scaling  A. scaling B. salting B. salting C. fouling C. fouling D. boilingD. boiling

79.79. It is frequently caused by crystallization of a material whose solubility at the wall temperature is lower than at the bulk liquid temperature.It is frequently caused by crystallization of a material whose solubility at the wall temperature is lower than at the bulk liquid temperature.
 A. scaling  A. scaling B. salting B. salting C. fouling C. fouling D. boilingD. boiling

80.80. In tubes having small diameters, liquids are observed to rise or fall relative to the level of the surrounding liquid. What do you call thisIn tubes having small diameters, liquids are observed to rise or fall relative to the level of the surrounding liquid. What do you call this
phenomenon?phenomenon?

 A. fluidity  A. fluidity B. capillarity B. capillarity C. surface tension C. surface tension D. viscosityD. viscosity
81.81. Which of the following statements characterized the laminar flow?Which of the following statements characterized the laminar flow?

I. The velocity is zero at the pipe wallI. The velocity is zero at the pipe wall
II. The velocity is minimum at the centerII. The velocity is minimum at the center
III. The velocity distribution is circularIII. The velocity distribution is circular

 A. I only  A. I only B. II only B. II only C. I and II only C. I and II only D. I, II and IIID. I, II and III
82.82. It consist of inherent moisture and bed moisture in coal.It consist of inherent moisture and bed moisture in coal.

 A. combined water  A. combined water B. total moisture B. total moisture C. equilibrium moisture C. equilibrium moisture D. moistureD. moisture
83.83. The terms "sweet" and "sour" in natural gas terminology, are used to denote the absence or presence of ____.The terms "sweet" and "sour" in natural gas terminology, are used to denote the absence or presence of ____.

 A. CO  A. CO B. methane B. methane C. HC. H22S S D. D. glucoseglucose
84.84. It is the solid, cellular, infusible material remaining after the carbonization of coal, pitch, petroleum residue and certain otherIt is the solid, cellular, infusible material remaining after the carbonization of coal, pitch, petroleum residue and certain other

carbonaceous materials.carbonaceous materials.
 A. coke  A. coke B. char B. char C. wood C. wood D. peatD. peat

85.85. Which of the following is a hard material?Which of the following is a hard material?
 A. gypsum  A. gypsum B. fluorite B. fluorite C. apatite C. apatite D. corundumD. corundum

86.86. It states that the energy needed during size reduction is proportional to the new surface produced.It states that the energy needed during size reduction is proportional to the new surface produced.
 A. Bond law  A. Bond law B. Rittinger's law B. Rittinger's law C. Kirchoff's law C. Kirchoff's law D. Boltzmann LawD. Boltzmann Law

87.87.  A process in which fuel is mixed with  A process in which fuel is mixed with the ore and burned on the grate.the ore and burned on the grate.
 A. sintering  A. sintering B. annealing B. annealing C. cold working C. cold working D. heat hardeningD. heat hardening

-------------------------------------------------------------------------------------NOTHING FOLLOWS----------------------------------------------------------------------------------------------------------------------------------------------------------------NOTHING FOLLOWS---------------------------------------------------------------------------
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INSTRUCTIONS: Select the correct answer for each of the following questions. Mark only one answer for each item by marking the boxINSTRUCTIONS: Select the correct answer for each of the following questions. Mark only one answer for each item by marking the box
corresponding to the letter of your choice on the answer sheet provided. STRICTLY NO ERASURES ALLOWED. Use pencil no. 2 only.corresponding to the letter of your choice on the answer sheet provided. STRICTLY NO ERASURES ALLOWED. Use pencil no. 2 only.

1.1. The parameter which completely describes the behavior of the response to a disturbance of a second order system is theThe parameter which completely describes the behavior of the response to a disturbance of a second order system is the
 A. time constant A. time constant B. B. damping damping coefficient coefficient C. C. rise rise time time D. D. overshootovershoot

2.2. Which of the following can be adjusted by human operator in a closed feedback control loop?Which of the following can be adjusted by human operator in a closed feedback control loop?
 A. set point  A. set point B. controller output B. controller output C. process variable C. process variable D. load variableD. load variable

3.3. Deadtime is a function of distance andDeadtime is a function of distance and
 A. momentum  A. momentum B. acceleration B. acceleration C. time C. time D. velocityD. velocity

4.4. Neoprene is aNeoprene is a
 A. monomer  A. monomer B. synthetic rubber B. synthetic rubber C. polyester C. polyester D. pigmentD. pigment

5.5. The process involved in converting rubber The process involved in converting rubber into a thin sheet or into a thin sheet or coating it on fabric is coating it on fabric is calledcalled
 A. extrusion  A. extrusion B. mastication B. mastication C. vulcanization C. vulcanization D. calendaringD. calendaring

6.6. Silicone isSilicone is
 A. thermoplastic  A. thermoplastic C. thermoseeting plasticC. thermoseeting plastic
B. B. an an inorganic inorganic polymer polymer D. D. a a monomermonomer

7.7. Plasticizers are added to paint toPlasticizers are added to paint to
 A. make it corrosion resistance  A. make it corrosion resistance C. make glossy surfaceC. make glossy surface
B. B. give give elasticity elasticity and and prevent prevent cracking cracking of of the the film film D. D. increase increase atmospheric atmospheric oxidationoxidation

8.8.  Alkyl benzene sulfonate (ABS) is a Alkyl benzene sulfonate (ABS) is a
 A. detergent  A. detergent B. rubber B. rubber C. pesticide C. pesticide D. polyesterD. polyester

9.9. Varnish does not containVarnish does not contain
 A. pigment  A. pigment B. dryer B. dryer C. anti-skinning agent C. anti-skinning agent D. thinnerD. thinner

10.10. Rancidity of oil can be reduced byRancidity of oil can be reduced by
 A. decoloration  A. decoloration B. hydrogenation B. hydrogenation C. oxidation C. oxidation D. purificationD. purification

11.11. Water insoluble cell binders of woodWater insoluble cell binders of wood
 A. pulp  A. pulp B. cellulose B. cellulose C. xylem C. xylem D. ligninD. lignin

12.12. Molasses is a by product of raw sugar from the _____ process.Molasses is a by product of raw sugar from the _____ process.
 A. milling  A. milling B. extraction B. extraction C. evaporation C. evaporation D. crystalizationD. crystalization

13.13. Kraft Kraft process is a process is a common name forcommon name for
 A. sulfate pulping  A. sulfate pulping B. sulfite pulping B. sulfite pulping C. bleaching C. bleaching D. calenderingD. calendering

14.14. DDT meansDDT means
 A. diphenyldichlorotriphenylethane  A. diphenyldichlorotriphenylethane C. dichlorodiphenyldichloroethanC. dichlorodiphenyldichloroethanee
B. B. dichlorodiphenyltrichlorobutane dichlorodiphenyltrichlorobutane D. D. diphenyldichlorotriphenylbutadiphenyldichlorotriphenylbutanene

15.15.  A fluid is flowing on the surface A fluid is flowing on the surface , which contains a compon, which contains a compon ent that leaches out to ent that leaches out to the fluid. Assuming that all the the fluid. Assuming that all the 3 regions of mass 3 regions of mass transfertransfer
are present, in which of these regions is diffusion controlling?are present, in which of these regions is diffusion controlling?

 A. Knudsen region  A. Knudsen region B. buffer region B. buffer region C. turbulent region C. turbulent region D. viscous sublayerD. viscous sublayer
16.16. In unsteady state mass transfer, the quantity DIn unsteady state mass transfer, the quantity D AB ABt/r t/r mm22 is referred to as is referred to as

 A. unaccomplished change  A. unaccomplished change C. relative timeC. relative time
B. B. relative relative resistance resistance D. D. relative relative positionposition

17.17. If KIf Kxx > K > Kyy, then the controlling phase is, then the controlling phase is
 A. the liquid phase  A. the liquid phase B. the gas phase B. the gas phase C. the interface C. the interface D. either of the bulk phasesD. either of the bulk phases

18.18. In two phase-mass transfer, equilibrium may existIn two phase-mass transfer, equilibrium may exist
 A. the interface  A. the interface B. the gas phase B. the gas phase C. in the liquid phase C. in the liquid phase D. in either filmD. in either film

19.19.  A fibrous material left after cane s A fibrous material left after cane s ugar has been milled is commonly ugar has been milled is commonly called ascalled as
 A. bagasse  A. bagasse B. pulp B. pulp C. cellulose C. cellulose D. wasteD. waste

20.20. The binder for all the powder materials of paintThe binder for all the powder materials of paint
 A. pigment  A. pigment B. vehicle B. vehicle C. opacifier C. opacifier D. fillerD. filler

21.21. Carbon black is added to rubber compounding asCarbon black is added to rubber compounding as
 A. activator  A. activator B. curing agent B. curing agent C. retarders C. retarders D. fillersD. fillers

22.22. Principal chemical conversion in the production of resin from monomerPrincipal chemical conversion in the production of resin from monomer
 A. condensation  A. condensation B. hydration B. hydration C. polymerization C. polymerization D. alkylationD. alkylation

23.23. Polyethylne is an example of ____ polymerization.Polyethylne is an example of ____ polymerization.
 A. condensation  A. condensation B. addition B. addition C. copolymerization C. copolymerization D. alkylationD. alkylation

24.24. Which is not true at the interphase of a gas scrubbing operation?Which is not true at the interphase of a gas scrubbing operation?
 A. the solute concentration of the gas  A. the solute concentration of the gas is less than that of the bulkis less than that of the bulk
B. the solute concentration of the liquid is less than that of the bulkB. the solute concentration of the liquid is less than that of the bulk
C. the solute concentration of the liquid and gas phase are equalC. the solute concentration of the liquid and gas phase are equal
D. the solute concentration of the gas is greater than the liquidD. the solute concentration of the gas is greater than the liquid

25.25. The unit of volumetric diffusivity isThe unit of volumetric diffusivity is
 A. cm A. cm22/s /s B. B. cm/s cm/s C. C. cmcm33/s /s D. D. cmcm22/s/s22

26.26. In extraction, as the temperature increases, the area of homogeneity (area covered by bimodal curve)In extraction, as the temperature increases, the area of homogeneity (area covered by bimodal curve)
 A. decreases  A. decreases B. increases B. increases C. remains the sameC. remains the same

27.27. The suitable evaporator for concentration of foaming liquid isThe suitable evaporator for concentration of foaming liquid is
 A. long tube evaporator  A. long tube evaporator C. short tube evaporatorC. short tube evaporator
B. B. vacuum vacuum evaporator evaporator D. D. falling falling film film evaporatorevaporator

28.28. Macroscopic transfer of mass between moving fluid and surface which is of different concentration is calledMacroscopic transfer of mass between moving fluid and surface which is of different concentration is called
 A. molecular diffusion  A. molecular diffusion C. unsteady-state diffusionC. unsteady-state diffusion
B. B. convective convective mass mass transfer transfer D. D. all all of of thesethese
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29.29. For packed column the main purpose of packing is toFor packed column the main purpose of packing is to
 A. strengthen the column  A. strengthen the column C. increase the surface areaC. increase the surface area
B. increase the B. increase the pressure drop in pressure drop in the tower the tower D. reduce the D. reduce the flow rate across the flow rate across the columncolumn

30.30. In a gas absorption operation, when the operating line crosses the equilibrium curveIn a gas absorption operation, when the operating line crosses the equilibrium curve
 A. the NTU is zero  A. the NTU is zero C. the liquid flow rate is maximumC. the liquid flow rate is maximum
B. B. the the gas gas flow flow rate rate is is maximum maximum D. D. the the number number of of stages stages is is infiniteinfinite

31.31. The overhead product composition decreases with time inThe overhead product composition decreases with time in
 A. batch distillation with reflux  A. batch distillation with reflux C. continuous distillation with reC. continuous distillation with re fluxflux
B. B. continuous continuous distillation distillation without without reflux reflux D. D. distillation distillation operating operating with with refluxreflux

32.32. For a binary mixture with low relativity, continuous rectification to get pure products will requireFor a binary mixture with low relativity, continuous rectification to get pure products will require
 A. low reflux ratio  A. low reflux ratio B. less number of trays B. less number of trays C. small cross section C. small cross section D. high reflux ratioD. high reflux ratio

33.33. Chemisorption isChemisorption is
 A. the same as van der Waals  A. the same as van der Waals C. characterized by adsorption oC. characterized by adsorption o f heatf heat
B. B. an an irreversible irreversible phenomenon phenomenon D. D. always always in in equilibriumequilibrium

34.34. The stage efficiency in leaching depends on theThe stage efficiency in leaching depends on the
 A. time of contact between the soli A. time of contact between the soli d and the solutiond and the solution
B. rate of diffusion of the solute through the solid and into the liquidB. rate of diffusion of the solute through the solid and into the liquid
C. both A and BC. both A and B
D. either A or B because these two mean the same thingD. either A or B because these two mean the same thing

35.35. Disregarding the costs, which is the best solvent for the extraction of acetic acid from an aqueous solution at 25°C?Disregarding the costs, which is the best solvent for the extraction of acetic acid from an aqueous solution at 25°C?
 A. caproic acid  A. caproic acid B. chloroform B. chloroform C. 3-heptanol C. 3-heptanol D. tolueneD. toluene

36.36.  A chemical  A chemical engineer whengineer who designed o designed and built and built a new a new type otype o f reactor f reactor and foand fo r three r three years, solyears, sold many d many units tunits to the o the public cpublic can still an still patent hispatent his
reactor.reactor.

 A. TRUE  A. TRUE B. FALSE B. FALSE C. not governed by law C. not governed by law D. it dependsD. it depends
37.37. In RA 318, a person who pass the Chemical Licensure Examination can take his/her oath as a chemical engineer if his/her age is not lessIn RA 318, a person who pass the Chemical Licensure Examination can take his/her oath as a chemical engineer if his/her age is not less

than ___ years.than ___ years.
 A. 18  A. 18 B. 19 B. 19 C. 21 C. 21 D. 23D. 23

38.38. Which of the following is not a requirement for utility registration?Which of the following is not a requirement for utility registration?
 A. inventive step  A. inventive step C. noveltyC. novelty
B. B. industrial industrial applicability applicability D. D. a a technical technical solution solution to to problemproblem

39.39.  A document issued by the DENR sec A document issued by the DENR sec retary indicating that the proposed pretary indicating that the proposed p roject will cause significant negaroject will cause significant nega tive environmental impact.tive environmental impact.
 A. Environmental Impact Statement  A. Environmental Impact Statement C. Environmental Compliance CeC. Environmental Compliance Ce rtificatertificate
B. B. Environmental Environmental Impact Impact Assessment Assessment D. D. Environmental Environmental Critical Critical ProjectProject

40.40. In the Philippines, sulfur for sulfuric acid manufacturing is sourced from _____ industry.In the Philippines, sulfur for sulfuric acid manufacturing is sourced from _____ industry.
 A. paper  A. paper B. cement B. cement C. petroleum C. petroleum D. detergentsD. detergents

41.41. Water is in a vapor-liquid equilibrium situation at 1.2 atm in a piston cylinder assembly. You inject 5 cmWater is in a vapor-liquid equilibrium situation at 1.2 atm in a piston cylinder assembly. You inject 5 cm33 of air into the system but keeping of air into the system but keeping
the pressure and temperature constant. What happens?the pressure and temperature constant. What happens?

 A. all the water vaporizes  A. all the water vaporizes C. all the water condensesC. all the water condenses
B. B. some some water water vaporizes vaporizes D. D. some some water water condensescondenses

42.42.  A tube is specified by its A tube is specified by its
 A. thickness only  A. thickness only C. outer diameterC. outer diameter
B. B. thickness thickness and and outer outer diameter diameter both both D. D. inner inner diameterdiameter

43.43. Identification of pipelines carrying different liquids and gases is done byIdentification of pipelines carrying different liquids and gases is done by
 A. diameter of the pipe  A. diameter of the pipe C. the altitude of at which pipe is locC. the altitude of at which pipe is loc atedated
B. B. color color of of the the pipe pipe D. D. none none of of thesethese

44.44. Surge tanks are provided in large diameter gas carrying pipelines toSurge tanks are provided in large diameter gas carrying pipelines to
 A. store a definite quantity of water  A. store a definite quantity of water all the timeall the time
B. reduce water hammerB. reduce water hammer
C. facilities easy dismantling of pipeline for cleaning and maintenanceC. facilities easy dismantling of pipeline for cleaning and maintenance
D. none of theseD. none of these

45.45. Disc compensators are provided in large diameter gas carrying pipelines toDisc compensators are provided in large diameter gas carrying pipelines to
 A. keep the pipe in proper orienta A. keep the pipe in proper orienta tiontion
B. make the pipe leak-proofB. make the pipe leak-proof
C. account for contraction/expansion of pipe due to temperature changes of the surroundingC. account for contraction/expansion of pipe due to temperature changes of the surrounding
D. account for pressure variation inside the pipelinesD. account for pressure variation inside the pipelines

46.46. This is the actual temperature of a vapor-gas mixture as ordinarily determined by immersion of a thermometer in the mixture.This is the actual temperature of a vapor-gas mixture as ordinarily determined by immersion of a thermometer in the mixture.
 A. wet-bulb temperature  A. wet-bulb temperature C. dew point temperatureC. dew point temperature
B. B. saturation saturation temperature temperature D. D. dry-bulb dry-bulb temperaturetemperature

47.47. If the partial pressure of the vapor in a gas-vapor mixture is for any reason less than the equilibrium vapor pressure of the liquid at theIf the partial pressure of the vapor in a gas-vapor mixture is for any reason less than the equilibrium vapor pressure of the liquid at the
same temperature the gas mixture issame temperature the gas mixture is

 A. saturated  A. saturated B. unsaturated B. unsaturated C. supersaturated C. supersaturated D. none of theseD. none of these
48.48. HH33POPO33 is is

 A. a tribasic acid  A. a tribasic acid B. a dibasic acid B. a dibasic acid C. neutral C. neutral D. a monobasic acidD. a monobasic acid
49.49. Brass is an alloy of copper and ____.Brass is an alloy of copper and ____.

 A. tin  A. tin B. zinc B. zinc C. aluminum C. aluminum D. silverD. silver
50.50. If CIf C A A is plotted versus time and a straight line is observed, the reaction is said to be ____. is plotted versus time and a straight line is observed, the reaction is said to be ____.

 A. 1 A. 1stst order order B. B. 22ndnd order order C. C. zero zero order order D. D. fractional fractional orderorder
51.51. The hydrogen carrier in metabolic reaction is ____.The hydrogen carrier in metabolic reaction is ____.

 A. ADP  A. ADP B. ATP B. ATP C. NAD C. NAD D. UDPD. UDP
52.52. Which of the following define Koettstorfer number?Which of the following define Koettstorfer number?

 A. it is used to determine the number  A. it is used to determine the number of theoretical stages in distillatiof theoretical stages in distillati onon
B. it is the mg of KOH needed to saponify a gram of oilB. it is the mg of KOH needed to saponify a gram of oil
C. it is the ratio of momentum force to viscous forceC. it is the ratio of momentum force to viscous force
D. it is the ratio of viscous force to pressure forceD. it is the ratio of viscous force to pressure force

Page 2 of 8Page 2 of 8



53.53. The adsorbent used in the purification of hydrocarbon products is _____.The adsorbent used in the purification of hydrocarbon products is _____.
 A. alumina  A. alumina B. bone char B. bone char C. fuller's earth C. fuller's earth D. silica gelD. silica gel

54.54. Proximate analysis is ASTM procedure no.Proximate analysis is ASTM procedure no.
 A. D3172  A. D3172 B. D3176 B. D3176 C. D0409 C. D0409 D. D1589D. D1589

55.55. Which of the following structures is a ketohexose?Which of the following structures is a ketohexose?
 A. altrose  A. altrose B. idose B. idose C. fructose C. fructose D. taloseD. talose

56.56. It is a simply fixed medium biological reactor with the waste water being spread over the surface of a solid medium where the microbesIt is a simply fixed medium biological reactor with the waste water being spread over the surface of a solid medium where the microbes
are growing.are growing.

 A. lagoons  A. lagoons B. grit chambers B. grit chambers C. neutralization tank C. neutralization tank D. trickling filtersD. trickling filters
57.57. In hindered settling, particles areIn hindered settling, particles are

 A. placed farther from wall  A. placed farther from wall C. near each otherC. near each other
B. B. not not affected affected by by other other particles particles D. D. none none of of thesethese

58.58. In continuous fluidizationIn continuous fluidization
 A. solids are completely entrained  A. solids are completely entrained C. there is no entrainment of soC. there is no entrainment of so lidslids
B. B. the the pressure pressure drop drop less less than than that that for for batch batch fluidization fluidization D. D. velocity velocity of of the the fluid fluid is is very very smallsmall

59.59. Pressure drop in fluidized bed reactor isPressure drop in fluidized bed reactor is
 A. less than that in a similar packed b A. less than that in a similar packed b ed reactored reactor
B. same as that in a similar packed bed reactorB. same as that in a similar packed bed reactor
C. more than that in a similar packed bed reactorC. more than that in a similar packed bed reactor
D. none of theseD. none of these

60.60. Slugging in a fluidized bed can be avoided bySlugging in a fluidized bed can be avoided by
 A. using tall narrow vessel A. using tall narrow vessel
B. using deep bed solidsB. using deep bed solids
C. the proper choice of particle size and by using shallow beds of solidsC. the proper choice of particle size and by using shallow beds of solids
D. using very large particlesD. using very large particles

61.61. Minimum Minimum porosity for porosity for fluidization isfluidization is
 A. that corresponding to static bed A. that corresponding to static bed
B. that corresponding to completely fluidized bedB. that corresponding to completely fluidized bed
C. the porosity of the bed when true fluidization beginsC. the porosity of the bed when true fluidization begins
D. less than that of the static bedD. less than that of the static bed

62.62. In a fluidized bed reactorIn a fluidized bed reactor
 A. temperature gradients are very hi A. temperature gradients are very hi gh gh C. temperature is more or less uniC. temperature is more or less uni formform
B. B. hot hot spot spot formed formed D. D. segregation segregation of of the the solids solids occursoccurs

63.63. Lower BWG meansLower BWG means
 A. lower thickness tube  A. lower thickness tube C. lower cross-section of tubeC. lower cross-section of tube
B. B. outer outer diameter diameter of of tube tube D. D. inner inner diameter diameter of of tubetube

64.64. Cavitation occurs in a centrifugal pump whenCavitation occurs in a centrifugal pump when
 A. the suction pressure < vapor press A. the suction pressure < vapor press ure of the liquid at that temperatureure of the liquid at that temperature
B. the suction pressure > vapor pressure of the liquid at that temperatureB. the suction pressure > vapor pressure of the liquid at that temperature
C. the suction pressure = vapor pressureC. the suction pressure = vapor pressure
D. the suction pressure = developed headD. the suction pressure = developed head

65.65. Cavitation can be prevented byCavitation can be prevented by
 A. suitably designing the pump A. suitably designing the pump
B. maintaining the suction head sufficiently greater than the vapour pressureB. maintaining the suction head sufficiently greater than the vapour pressure

66.66. Priming needed in aPriming needed in a
 A. reciprocating pump  A. reciprocating pump B. centrifugal pump B. centrifugal pump C. diaphragm pump C. diaphragm pump D. gear pumpD. gear pump

67.67. The maximum depth from which a centrifugal pump can draw waterThe maximum depth from which a centrifugal pump can draw water
 A. dependent on the speed N of the  A. dependent on the speed N of the pump pump C. dependent on the power of the pC. dependent on the power of the p umpump
B. B. 34 34 feet feet D. D. 150 150 feetfeet

68.68. Plunger pumps are used forPlunger pumps are used for
 A. higher pressure  A. higher pressure B. slurries B. slurries C. viscous mass C. viscous mass D. none of theseD. none of these

69.69. Molten soap mass is transported by aMolten soap mass is transported by a
 A. diaphragm pump  A. diaphragm pump B. reciprocating pump B. reciprocating pump C. centrifugal pump C. centrifugal pump D. gear pumpD. gear pump

70.70. To handle smaller quantity of fluid at high discharge pressure useTo handle smaller quantity of fluid at high discharge pressure use
 A. reciprocating pump  A. reciprocating pump B. rotary vacuum pump B. rotary vacuum pump C. centrifugal pump C. centrifugal pump D. volute pumpD. volute pump

71.71. Which of the following can be used to create a flow of gas where no significant compression is required?Which of the following can be used to create a flow of gas where no significant compression is required?
 A. reciprocating compressor  A. reciprocating compressor C. blowerC. blower
B. B. axial axial flow flow compressor compressor D. D. centrifugal centrifugal compressorcompressor

72.72. Which of the following adsorbent is used to decolorize yellow glycerine?Which of the following adsorbent is used to decolorize yellow glycerine?
 A. silica gel  A. silica gel B. Fuller's earth B. Fuller's earth C. activated carbon C. activated carbon D. aluminaD. alumina

73.73. COCO22 cab be adsorbed by cab be adsorbed by
 A. hot cupric oxide  A. hot cupric oxide B. cold Ca(OH)B. cold Ca(OH)22 C. C. heated heated charcoal charcoal D. D. aluminaalumina

74.74. Popular apparatus in extracting essences and aroma substances and antibiotics in pharmaceutical industry.Popular apparatus in extracting essences and aroma substances and antibiotics in pharmaceutical industry.
 A. disc separator  A. disc separator B. robatel extractor B. robatel extractor C. grasser contractor C. grasser contractor D. reflux drumD. reflux drum

75.75. Metal plates with holesMetal plates with holes
 A. sieve tray  A. sieve tray B. thermo siphon B. thermo siphon C. packing support C. packing support D. contactorD. contactor

76.76.  Acetylene is used as a starting mate Acetylene is used as a starting mate rial for the preparation of plastics, rial for the preparation of plastics, synthetic rubber and synthetic fiber callsynthetic rubber and synthetic fiber call eded
 A. Narlon  A. Narlon B. Corlon B. Corlon C. Orlon C. Orlon D. ForlonD. Forlon

77.77. In a drying operation, the critical moisture content is atIn a drying operation, the critical moisture content is at
 A. the middle of the falling rate period  A. the middle of the falling rate period C. the middle of the constant rate pC. the middle of the constant rate p erioderiod
B. B. the the end end of of the the falling falling rate rate period period D. D. the the end end of of the the constant constant rate rate periodperiod

78.78. What device is used to protect the pipeline from bursting due to pressure rise when the water in the pipeline is brought to rest?What device is used to protect the pipeline from bursting due to pressure rise when the water in the pipeline is brought to rest?
 A. surge tank  A. surge tank B. check valve B. check valve C. sluice gate C. sluice gate D. floatD. float

79.79. There is the minimum capacity for each blower, at every speed, below which operation becomes unstable. The instability is accompaniedThere is the minimum capacity for each blower, at every speed, below which operation becomes unstable. The instability is accompanied
by a characteristic noise known asby a characteristic noise known as
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 A. purge  A. purge B. surge B. surge C. water hammer C. water hammer D. draftD. draft
80.80. Defines the classification of water resourceDefines the classification of water resource

 A. DAO 34  A. DAO 34 B. DAO 14 B. DAO 14 C. DAO29 C. DAO29 D. DAO 18D. DAO 18
81.81.  A more volatile substance will hav A more volatile substance will hav e a _____ vapor pressuree a _____ vapor pressure

 A. lower  A. lower B. higher B. higher C. constant C. constant D. any of theseD. any of these
82.82. Formation of the smallest aggregate of molecules in a supersaturated solution capable of growing into a large precipitate particle is calledFormation of the smallest aggregate of molecules in a supersaturated solution capable of growing into a large precipitate particle is called

 _____. _____.
 A. crystal growth  A. crystal growth B. nucleation B. nucleation C. peptization C. peptization D. creepingD. creeping

83.83. The following may be used in the process of disinfection exceptThe following may be used in the process of disinfection except
 A. sulfuric acid  A. sulfuric acid B. ozone B. ozone C. chlorine C. chlorine D. UV rayD. UV ray

84.84. Dispersion of solid or liquid particles of microscopic size in gaseous media is ______.Dispersion of solid or liquid particles of microscopic size in gaseous media is ______.
 A. soot  A. soot B. mist B. mist C. vapor C. vapor D. aerosolD. aerosol

85.85. Heat Heat transfer in turbulent flow may be transfer in turbulent flow may be described by the following dimensionless groups exceptdescribed by the following dimensionless groups except
 A. Nusselt  A. Nusselt B. Prandtl B. Prandtl C. Schmidt C. Schmidt D. ReynoldsD. Reynolds

86.86. The following is a state function exceptThe following is a state function except
 A. entropy  A. entropy B. enthalpy B. enthalpy C. internal energy C. internal energy D. heatD. heat

87.87. Type of evaporation operation where the temperature decreases from effect to effect.Type of evaporation operation where the temperature decreases from effect to effect.
 A. feedbackward  A. feedbackward B. feedforward B. feedforward C. parallel feed C. parallel feed D. all of theseD. all of these

88.88. Which of the following is the reason why one gram of steam at 100°C causes more serious burn than 1 gram of water at 100°C?Which of the following is the reason why one gram of steam at 100°C causes more serious burn than 1 gram of water at 100°C?
 A. steam is less dense than boiling w A. steam is less dense than boiling w aterater
B. steam is everywhere thus it strikes greater forceB. steam is everywhere thus it strikes greater force
C. the steam has the highest specific heatC. the steam has the highest specific heat
D. steam contains more internal energyD. steam contains more internal energy

89.89. Calcite isCalcite is
 A. potassium carbonate  A. potassium carbonate B. calcium carbonate B. calcium carbonate C. sodium hydroxide C. sodium hydroxide D. calcium hydroxideD. calcium hydroxide

90.90. To prevent a bridge from being destroyed, soldiers marching on the bridge are ask to break their steps. Which of the following isTo prevent a bridge from being destroyed, soldiers marching on the bridge are ask to break their steps. Which of the following is
responsible for such danger?responsible for such danger?

 A. Doppler effect  A. Doppler effect B. resonance B. resonance C. beats C. beats D. vibrationD. vibration
91.91. Which is not a reason that sometimes ozone is preferred over chlorine as a disinfectant for water?Which is not a reason that sometimes ozone is preferred over chlorine as a disinfectant for water?

 A. ozone is cheaper  A. ozone is cheaper C. chlorine imparts an unpleasant C. chlorine imparts an unpleasant taste to watertaste to water
B. B. ozone ozone is is better better for for killing killing viruses viruses D. D. chlorine chlorine forms forms toxic toxic by-productsby-products

92.92.  A farmer's cattle frequently abort sp A farmer's cattle frequently abort sp ontaneously. Some baby pigs aontaneously. Some baby pigs a re born blue in color. His well water is fre born blue in color. His well water is f ound to be contamiound to be contami nated withnated with
 A. nitrates  A. nitrates B. phosphates B. phosphates C. lead C. lead D. bacteriaD. bacteria

93.93.  A solids whose particles have no ord A solids whose particles have no ord erly structure.erly structure.
 A. polycrystalline  A. polycrystalline B. crystalline B. crystalline C. amorphous C. amorphous D. meltD. melt

94.94. Quartz isQuartz is
 A. LiO A. LiO22 B. B. SiOSiO22 C. NC. N22O O D. D. SS22OO33

95.95. Which crystal structure has a unit cell with two atoms?Which crystal structure has a unit cell with two atoms?
 A. body centered cubic  A. body centered cubic C. face centered cubicC. face centered cubic
B. B. hexagonal hexagonal closed closed packed packed D. D. simple simple cubiccubic

96.96. It is the number of particles immediately surrounding a particle in the crystal particle.It is the number of particles immediately surrounding a particle in the crystal particle.
 A. atomic packing factor  A. atomic packing factor C. crystal densityC. crystal density
B. B. coordination coordination number number D. D. atomic atomic diameterdiameter

97.97. When light waves pass through a narrow slit, they are scattered in such a way that the waves are seems to spread out. This physicalWhen light waves pass through a narrow slit, they are scattered in such a way that the waves are seems to spread out. This physical
phenomenon isphenomenon is

 A. refraction  A. refraction B. rarefraction B. rarefraction C. diffraction C. diffraction D. reflectionD. reflection
98.98. He coined the term "polymer" to denote molecular substances of high molecular mass formed by the polymerization (joining together) ofHe coined the term "polymer" to denote molecular substances of high molecular mass formed by the polymerization (joining together) of

monomers, molecules of low molecular mass.monomers, molecules of low molecular mass.
 A. Arthur Little  A. Arthur Little B. Antoine Lavoiser B. Antoine Lavoiser C. Jons Jakob Berzellus C. Jons Jakob Berzellus D. John DaltonD. John Dalton

99.99. Predictions about future organizational and environmental circumstances that will influence plans, decisions and goal attainmentPredictions about future organizational and environmental circumstances that will influence plans, decisions and goal attainment
 A. horoscope  A. horoscope B. forecast B. forecast C. programming C. programming D, synergyD, synergy

100.100.  A process can be termed spontaneou A process can be termed spontaneou s ifs if
 A. A. G is positiveG is positive
B.B. G is negativeG is negative
C.C. G is zeroG is zero
D.D. G is zero in the beginning and positive at the end of the reactionG is zero in the beginning and positive at the end of the reaction

101.101. Which of the following is not correct?Which of the following is not correct?
 A. A. G G is is zero zero for for a a reversible reversible process process C.C.G is positive for a spontaneous processG is positive for a spontaneous process
B.B. H H is is positive positive for for a a spontaneous spontaneous reaction reaction D.D.S increases for a spontaneous reactionS increases for a spontaneous reaction

102.102. During an isothermal expansion of an ideal gas, itsDuring an isothermal expansion of an ideal gas, its
 A. enthalpy increases  A. enthalpy increases C. enthalpy remains unaffectedC. enthalpy remains unaffected
B. B. enthalpy enthalpy reduces reduces to to zero zero D. D. internal internal energy energy decreasesdecreases

103.103. Which of the following has the greatest mass?Which of the following has the greatest mass?
 A. positron  A. positron B. neutron B. neutron C. proton C. proton D. alpha particleD. alpha particle

104.104. Which of the following particle has the smallest mass?Which of the following particle has the smallest mass?
 A. alpha particle  A. alpha particle B. proton B. proton C. neutron C. neutron D. positronD. positron

105.105. Who discovered positron?Who discovered positron?
 A. Anderson  A. Anderson B. Pauli B. Pauli C. C. Heisenberg Heisenberg D. BohrD. Bohr

106.106. Sound waves does not travel in :Sound waves does not travel in :
 A. air  A. air B. material medium B. material medium C. vacuum C. vacuum D. none of theseD. none of these

107.107. Two objects are released at the same height at the same time, and one has twice the weight of the other. Ignoring air resistanceTwo objects are released at the same height at the same time, and one has twice the weight of the other. Ignoring air resistance
 A. the heavier object hits the groun A. the heavier object hits the groun d firstd first
B. whichever hits the ground first depends on the distance droppedB. whichever hits the ground first depends on the distance dropped
C. the lighter object hits the ground firstC. the lighter object hits the ground first
D. they both hit at the same timeD. they both hit at the same time
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108.108. Water molecules move back and forth between the liquid and the gaseous stateWater molecules move back and forth between the liquid and the gaseous state
 A. only when air is saturated A. only when air is saturated
B. at B. at all times, with all times, with evaporation evaporation condensation and saturation defined condensation and saturation defined by the net by the net movementmovement
C. only when the outward movement of the vapor molecules produces a pressure equal to the atmospheric pressureC. only when the outward movement of the vapor molecules produces a pressure equal to the atmospheric pressure
D. only at the boiling pointD. only at the boiling point

109.109.  A heat engine is designed to A heat engine is designed to
 A. drive heat from a cool surface to a  A. drive heat from a cool surface to a warmer locationwarmer location
B. drive heat from a warm surface to a cooler locationB. drive heat from a warm surface to a cooler location
C. convert mechanical energy to heatC. convert mechanical energy to heat
D. convert heat to mechanical energyD. convert heat to mechanical energy

110.110.  An observer on the ground will hear a  An observer on the ground will hear a sonic boom from an airplane travellsonic boom from an airplane travell ing faster than the speed of the soing faster than the speed of the so undund
 A. only when the airplane breaks  A. only when the airplane breaks the sound barrierthe sound barrier
B. when the plane is directly overheadB. when the plane is directly overhead
C. as the airplane is approachingC. as the airplane is approaching
D. after the plane has passed byD. after the plane has passed by

111.111.  An image that  An image that is not pis not p roduced by roduced by light rays clight rays coming from toming from the image, he image, but is the but is the result of yoresult of your brain's inteur brain's inte rpretations of rpretations of light light rays is callrays is calleded
a/ana/an

 A. real image  A. real image B. imagined image B. imagined image C. virtual image C. virtual image D. phony imageD. phony image
112.112. Light travelling at some angle as it moves from water into the air is refracted away from the normal as it enters the air, so the fish youLight travelling at some angle as it moves from water into the air is refracted away from the normal as it enters the air, so the fish you

see under the water is actually (draw a sketch if needed)see under the water is actually (draw a sketch if needed)
 A. above the refracted image  A. above the refracted image C. below the refracted imageC. below the refracted image
B. B. beside beside the the refracted refracted image image D. D. in in the the same same place place as as the the refracted refracted imageimage

113.113. The ratio of the speed of light in a vacuum to the speed of light The ratio of the speed of light in a vacuum to the speed of light in some materials is calledin some materials is called
 A. the critical angle  A. the critical angle C. total internal reflectionC. total internal reflection
B. B. the the law law of of reflection reflection D. D. the the index index of of refractionrefraction

114.114. Using the laws of motion for moving particles and the laws of electrical attraction, Bohr calculated that electrons couldUsing the laws of motion for moving particles and the laws of electrical attraction, Bohr calculated that electrons could
 A. move only in orbits of certain all A. move only in orbits of certain all owed radiiowed radii
B. move, as do planets, in orbits at any distance from the nucleusB. move, as do planets, in orbits at any distance from the nucleus
C. move C. move in orbits in orbits at any at any distance from distance from the nucleus the nucleus that matched that matched the distances the distances between colors between colors in in the spectrumthe spectrum
D. move in orbits at variable distances from the nucleus that are directly proportional to the velocity of the electronsD. move in orbits at variable distances from the nucleus that are directly proportional to the velocity of the electrons

115.115.  According to the Bohr model, an elec According to the Bohr model, an elec tron gains or loses tron gains or loses energy only byenergy only by
 A. moving faster or slower in an allo A. moving faster or slower in an allo wed orbit wed orbit C. jumping from one allowed orbit tC. jumping from one allowed orbit t o anothero another
B. being completely removed from an atom B. being completely removed from an atom D. jumping from one atom to another atomD. jumping from one atom to another atom

116.116. When an electron in a hydrogen atom jumps from an orbit farther from the nucleus to an orbit closer to the nucleus, itWhen an electron in a hydrogen atom jumps from an orbit farther from the nucleus to an orbit closer to the nucleus, it
 A. emits a single photon with an ene A. emits a single photon with an ene rgy equal to the energy differgy equal to the energy diffe rence of the orbitsrence of the orbits
B. emits four photons, one for each of the color lines observed from the spectrum of hydrogenB. emits four photons, one for each of the color lines observed from the spectrum of hydrogen
C. emits a number of photons dependent on the number of orbit levels jumped overC. emits a number of photons dependent on the number of orbit levels jumped over
D. none of the above is correctD. none of the above is correct

117.117. The Bohr model of the atomThe Bohr model of the atom
 A. explained the color lines in the hyd A. explained the color lines in the hyd rogen spectrumrogen spectrum
B. could not explain the line spectrum of atoms larger than hydrogenB. could not explain the line spectrum of atoms larger than hydrogen
C. had some made-up rules without explanationsC. had some made-up rules without explanations
D. all of the above is correctD. all of the above is correct

118.118.  An alcohol with two hydroxyl groups  An alcohol with two hydroxyl groups per molecule is calledper molecule is called
 A. ethanol  A. ethanol B. glycerine B. glycerine C. glycerol C. glycerol D. glycolD. glycol

119.119. Insulin, a hormone, is chemically aInsulin, a hormone, is chemically a
 A. fat  A. fat B. steroid B. steroid C. protein C. protein D. carbohydratesD. carbohydrates

120.120. Formation of soap involvesFormation of soap involves
 A. hydrolysis  A. hydrolysis B. polymerization B. polymerization C. esterification C. esterification D. condensationD. condensation

121.121. Penicillin was first discovered byPenicillin was first discovered by
 A. Fleming  A. Fleming B. Tence and Salke B. Tence and Salke C. S.A. Waksna C. S.A. Waksna D. LewisD. Lewis

122.122.  A vitamin which is a steroid is A vitamin which is a steroid is
 A. vitamin A  A. vitamin A B. vitamin B B. vitamin B C. vitamin C C. vitamin C D. vitamin DD. vitamin D

123.123. The indicator used in titrating oxalic acid with caustic soda solution isThe indicator used in titrating oxalic acid with caustic soda solution is
 A. methyl orange  A. methyl orange B. methyl red B. methyl red C. phenolphthalein C. phenolphthalein D. fluoresceinD. fluorescein

124.124. If a given gas has a compressibility factor, z<1, this means that ____ exist between the molecules of gasesIf a given gas has a compressibility factor, z<1, this means that ____ exist between the molecules of gases
 A. attractive forces  A. attractive forces B. repulsive forces B. repulsive forces C. no force of attraction C. no force of attraction D. none of theseD. none of these

125.125. Duralumin is an alloy ofDuralumin is an alloy of
 A. aluminum, copper and manganese  A. aluminum, copper and manganese C. aluminum, nickel and silicC. aluminum, nickel and siliconon
B. B. aluminum aluminum and and nickel nickel D. D. none none of of thesethese

126.126. Presence of cobalt in steel improve itsPresence of cobalt in steel improve its
 A. cutting ability  A. cutting ability B. corrosion resistance B. corrosion resistance C. tensile strength C. tensile strength D. none of theseD. none of these

127.127. Caustic soda can be stored inCaustic soda can be stored in
 A. steel drums  A. steel drums B. cast iron drums B. cast iron drums C. brass drum C. brass drum D. gun metal drumD. gun metal drum

128.128. Monel metal is an alloy ofMonel metal is an alloy of
 A. molybdenum and nickel  A. molybdenum and nickel C. nickel and copperC. nickel and copper
B. B. molybdenum molybdenum and and aluminum aluminum D. D. molybdenum molybdenum and and zinczinc

129.129.  A  A low low density density material, material, usually usually domestic domestic refuse, refuse, straw straw or or woodchips woodchips which which is is mixed mixed with with compost compost to to permit permit air air circulation circulation while while thethe
compost is digesting.compost is digesting.

 A. catchment  A. catchment B. bulking agent B. bulking agent C. foaming agent C. foaming agent D. thermal plumeD. thermal plume
130.130. Dense, smoky fog, the formation of which is promoted by reactions between unsaturated hydrocarbons and oxides of nitrogen in theDense, smoky fog, the formation of which is promoted by reactions between unsaturated hydrocarbons and oxides of nitrogen in the

presence of sunlight and under stable meteorological conditions.presence of sunlight and under stable meteorological conditions.
 A. smoke  A. smoke B. aerosols B. aerosols C. fog C. fog D. smogD. smog

131.131. The clear, fluid portion of blood both lacking blood cells and fibrinogen. It is the fluid remaining after coagulation of plasma, theThe clear, fluid portion of blood both lacking blood cells and fibrinogen. It is the fluid remaining after coagulation of plasma, the
noncellular liquid fraction of blood.noncellular liquid fraction of blood.
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 A. WBC  A. WBC B. RBC B. RBC C. hemoglobin C. hemoglobin D. serumD. serum
132.132.  A basin  A basin used during used during water purification water purification to chemically to chemically precipitate out precipitate out fine particlesfine particles , microorganism , microorganism and organd organic material anic material by coagulation by coagulation oror

flocculation.flocculation.
 A. catch basin  A. catch basin B. settling basin B. settling basin C. lagoon C. lagoon D. neutralization tankD. neutralization tank

133.133.  A general term for the preci A general term for the preci pitated solid matter produced pitated solid matter produced during water and sewage during water and sewage treatment, solid particles comtreatment, solid particles composed of organic mposed of organic m atteratter
and microorganisms that are involved in aerobic sewage treatment.and microorganisms that are involved in aerobic sewage treatment.

 A. residue  A. residue B. ash B. ash C. sludge C. sludge D. solid wasteD. solid waste
134.134. The removal of sewage of inorganic nutrients, heavy metals, viruses etc., by chemical and biological means after microorganisms haveThe removal of sewage of inorganic nutrients, heavy metals, viruses etc., by chemical and biological means after microorganisms have

degraded dissolved organic material.degraded dissolved organic material.
 A. preliminary treatment  A. preliminary treatment C. primary treatmentC. primary treatment
B. B. secondary secondary treatment treatment D. D. tertiary tertiary treatmenttreatment

135.135. Brix scale is used forBrix scale is used for
 A. sugar solutions  A. sugar solutions B. LPG B. LPG C. petroleum C. petroleum D. waterD. water

136.136. Which will dissolve fastest in water?Which will dissolve fastest in water?
 A. lump sugar in hot coffee  A. lump sugar in hot coffee C. granular sugar in hot coffeeC. granular sugar in hot coffee
B. B. granular granular sugar sugar in in cold cold coffee coffee D. D. lump lump sugar sugar in in cold cold coffeecoffee

137.137. Class ____ is used for recreation such as bathing, swimming, and skin diving.Class ____ is used for recreation such as bathing, swimming, and skin diving.
 A. A  A. A B. B B. B C. C C. C D. DD. D

138.138.  According to Bronsted-Lowry theory,  According to Bronsted-Lowry theory, an acid is a substance that caan acid is a substance that cann
 A. accept an electron pair  A. accept an electron pair C. donate an electron pairC. donate an electron pair
B. B. accept accept a a proton proton D. D. donate donate a a protonproton

139.139. Calcium carbonate is also known asCalcium carbonate is also known as
 A. lime  A. lime B. soda B. soda C. chalk C. chalk D. ashD. ash

140.140. The rate of microbial growth is temperature-dependent. Bacteria which grow over the temperature range 7-45°C are calledThe rate of microbial growth is temperature-dependent. Bacteria which grow over the temperature range 7-45°C are called
 A. thermophiles  A. thermophiles B. mesophiles B. mesophiles C. psychrophiles C. psychrophiles D. endophilesD. endophiles

141.141. Bacteria which can grow at an optimum temperature range of 30 to 45°C are calledBacteria which can grow at an optimum temperature range of 30 to 45°C are called
 A. thermophiles  A. thermophiles B. mesophiles B. mesophiles C. psychrophiles C. psychrophiles D. endophilesD. endophiles

142.142. If the reaction 2A → B + C is second order, which of the following plots will give a straight line?If the reaction 2A → B + C is second order, which of the following plots will give a straight line?
 A. C A. C A A

22 vs vs time time B. B. 1/C1/C A A vs vs time time C. C. log log CC A A vs vs time time D. D. CC A A vs time vs time
143.143. Which of the following will change the value of the equilibrium constant for the reaction between the HgWhich of the following will change the value of the equilibrium constant for the reaction between the Hg(g)(g) and I and I2(g)2(g)??

 A. adding a catalyst  A. adding a catalyst C. increasing the pressure (tempeC. increasing the pressure (tempe rature constant)rature constant)
B. B. increasing increasing the the temperature temperature D. D. increasing increasing the the concentration concentration of of the the reactantsreactants

144.144. What would happen if the electrodes were put in a saturated solution of glucose dissolved in water?What would happen if the electrodes were put in a saturated solution of glucose dissolved in water?
 A. light bulb would glow  A. light bulb would glow C. light bulb would remain darkC. light bulb would remain dark
B. B. apparatus apparatus would would combust combust D. D. glucose glucose molecules molecules would would dissociatedissociate

145.145.  A lab technician may prevent a bloo A lab technician may prevent a bloo d sample from clotting by adding d sample from clotting by adding compound that prevents ___compound that prevents ____ from entering the clotting p_ from entering the clotting p rocess.rocess.
 A. potassium citrate  A. potassium citrate B. vitamin K B. vitamin K C. sodium ion C. sodium ion D. calcium ionD. calcium ion

146.146. The end products of glucose metabolism areThe end products of glucose metabolism are
 A. oxygen, carbon and energy  A. oxygen, carbon and energy C. the starting materials for citric C. the starting materials for citric acid cycleacid cycle
B. the B. the starting materials for photosynthesis starting materials for photosynthesis D. hydrogen, carbon D. hydrogen, carbon and energyand energy

147.147. What are the units of rate constant for the reaction in solution that has an overall reaction order of two? (M is molarity, s in seconds)What are the units of rate constant for the reaction in solution that has an overall reaction order of two? (M is molarity, s in seconds)
 A. 1/s  A. 1/s B. 1/MB. 1/Ms s C. C. 1/M1/M22s s D. D. M/sM/s

148.148. Which conditions will increase the rate of a chemical reaction?Which conditions will increase the rate of a chemical reaction?
 A. decrease temperature and decre A. decrease temperature and decre ase concentration of reactantsase concentration of reactants
B. decrease temperature and increase concentration of reactantsB. decrease temperature and increase concentration of reactants
C. increase temperature and decrease concentration of reactantsC. increase temperature and decrease concentration of reactants
D. increase temperature and increase concentration of reactantsD. increase temperature and increase concentration of reactants

149.149. Retinal, retinol, retinoic acid are stable forms ofRetinal, retinol, retinoic acid are stable forms of
 A. vitamin A  A. vitamin A B. vitamin B B. vitamin B C. vitamin C C. vitamin C D. vitamin DD. vitamin D

150.150. Measurement of the slats dissolved in seawater taken from various locations throughout the world shows that seawater hasMeasurement of the slats dissolved in seawater taken from various locations throughout the world shows that seawater has
 A. a uniform chemical composition an A. a uniform chemical composition an d a variable concentrationd a variable concentration
B. a variable chemical composition and a variable concentrationB. a variable chemical composition and a variable concentration
C. a uniform chemical composition and a uniform concentrationC. a uniform chemical composition and a uniform concentration
B. a variable chemical composition and a uniform concentrationB. a variable chemical composition and a uniform concentration

151.151. The percentage of dissolved salts of seawater averages aboutThe percentage of dissolved salts of seawater averages about
 A. 35%  A. 35% B. 3.5% B. 3.5% C. 0.35% C. 0.35% D. 0.035%D. 0.035%

152.152. The salinity of sea water is increased locally byThe salinity of sea water is increased locally by
 A. the addition of water from a larger  A. the addition of water from a larger river river C. the formation of sea iceC. the formation of sea ice
B. B. heavy heavy precipitation precipitation D. D. none none of of the the aboveabove

153.153. Considering only the available light and the ability of gases in seawater, more abundant life should be found in aConsidering only the available light and the ability of gases in seawater, more abundant life should be found in a
 A. cool, relatively shallow ocean  A. cool, relatively shallow ocean C. warm, relatively shallow OcC. warm, relatively shallow Oceanean
B. B. warm, warm, very very deep deep ocean ocean D. D. cool, cool, very very Deep Deep OceanOcean

154.154. Without any heat being added or removed, a parcel of air that is expanding is becomingWithout any heat being added or removed, a parcel of air that is expanding is becoming
 A. neither warmer nor cooler  A. neither warmer nor cooler C. coolerC. cooler
B. B. warmer warmer D. D. the the temperature temperature of of the the surrounding surrounding airair

155.155.  A parcel of air shoved upward into th A parcel of air shoved upward into th e atmospheric air in a state on inste atmospheric air in a state on inst ability will expand and become coability will expand and become cooler,oler,
 A. but not as cool as the surroundin A. but not as cool as the surroundin gg
B. and thus colder than the surrounding airB. and thus colder than the surrounding air
C. reaching the same temperature as the surrounding airC. reaching the same temperature as the surrounding air
D. then warmer than the surrounding airD. then warmer than the surrounding air

156.156.  A parcel of air shoved upward into th A parcel of air shoved upward into th e atmospheric air in a state on stabilie atmospheric air in a state on stabili ty will expand and become coolerty will expand and become cooler ,,
 A. but not as cool as the surroundin A. but not as cool as the surroundin gg
B. and thus colder than the surrounding airB. and thus colder than the surrounding air
C. reaching the same temperature as the surrounding airC. reaching the same temperature as the surrounding air
D. then warmer than the surrounding airD. then warmer than the surrounding air
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157.157. Your ear makes a "pop" sound as you descend in an elevator becauseYour ear makes a "pop" sound as you descend in an elevator because
 A. air is moving from the atmosphere  A. air is moving from the atmosphere into your eardruminto your eardrum
B. air is moving from your eardrum into the atmosphereB. air is moving from your eardrum into the atmosphere
C. air is moving into or out of your eardrumC. air is moving into or out of your eardrum
D. of none of the aboveD. of none of the above

158.158. Of the following elements, the one with the greatest electron holding ability isOf the following elements, the one with the greatest electron holding ability is
 A. sodium  A. sodium B. zinc B. zinc C. iron C. iron D. mercuryD. mercury

159.159. Of the following elements, the one with the greatest chemical reactivity isOf the following elements, the one with the greatest chemical reactivity is
 A. aluminum  A. aluminum B. zinc B. zinc C. iron C. iron D. mercuryD. mercury

160.160. The mass of any isotope is based on the mass ofThe mass of any isotope is based on the mass of
 A. hydrogen, which is assigned the n A. hydrogen, which is assigned the n umber 1 since it is the lightest eleumber 1 since it is the lightest ele mentment
B. oxygen, which is assigned a mass 16B. oxygen, which is assigned a mass 16
C. an isotope of carbon, which is assigned a mass of 12C. an isotope of carbon, which is assigned a mass of 12
D. its most abundant isotope as found in natureD. its most abundant isotope as found in nature

161.161. The lines of color in a line spectrum for a given elementThe lines of color in a line spectrum for a given element
 A. change in color with changes in te A. change in color with changes in te mperaturemperature
B. are always the same, with regular spacing patternB. are always the same, with regular spacing pattern
C. are randomly spaced, with no particular patternC. are randomly spaced, with no particular pattern
D. have the same colors, with a spacing pattern that varies with temperatureD. have the same colors, with a spacing pattern that varies with temperature

162.162. The sky appears to be blue when the sun is high in the sky becauseThe sky appears to be blue when the sun is high in the sky because
 A. blue is the color of air, water and  A. blue is the color of air, water and other fluids in large amountsother fluids in large amounts
B. red light is more scattered than blueB. red light is more scattered than blue
C. blue light more than the other colorsC. blue light more than the other colors
D. none of the aboveD. none of the above

163.163. The photoelectric effect proved to be a problem for a wave model of light becauseThe photoelectric effect proved to be a problem for a wave model of light because
 A. the number of electrons ejected va A. the number of electrons ejected va ried directly with the intensity of liried directly with the intensity of li ghtght
B. the light intensity had no effect on the energy of the ejected electronsB. the light intensity had no effect on the energy of the ejected electrons
C. the energy of the ejected electrons varied inversely with the intensity of lightC. the energy of the ejected electrons varied inversely with the intensity of light
D. the energy of the ejected electrons varied directly with the intensity of lightD. the energy of the ejected electrons varied directly with the intensity of light

164.164. Latent Latent heat is heat is "hidden" because it"hidden" because it
 A. goes into or comes out of internal  A. goes into or comes out of internal potential energypotential energy
B. is a fluid (caloric) that cannot be sensedB. is a fluid (caloric) that cannot be sensed
C. does not actually existC. does not actually exist
D. is form of internal kinetic energyD. is form of internal kinetic energy

165.165.  As a solid undergoes a phase chang As a solid undergoes a phase chang e to a liquid state , ite to a liquid state , it
 A. releases heat while remaining at  A. releases heat while remaining at a constant temperaturea constant temperature
B. absorbs heat while remaining at a constant temperatureB. absorbs heat while remaining at a constant temperature
C. releases heat as the temperature decreasesC. releases heat as the temperature decreases
D. absorbs heat as the temperature decreasesD. absorbs heat as the temperature decreases

166.166. The condensation of water vapor actuallyThe condensation of water vapor actually
 A. warms the surrounding A. warms the surrounding
B. cools the surroundingB. cools the surrounding

167.167. In calculating the upward force required to lift an object, it is necessary to useIn calculating the upward force required to lift an object, it is necessary to use g g  if the mass is given in kg. the quantity of if the mass is given in kg. the quantity of g g  is not needed is not needed
if the weight is given in lb becauseif the weight is given in lb because

 A. the rules of measurement is differe A. the rules of measurement is differe nt in the English systemnt in the English system
B. the symbol for the metric mass has the letterB. the symbol for the metric mass has the letter g g  in it, and the symbol for pound does not in it, and the symbol for pound does not
C. a pound is defined as the measure of force and a kilogram is notC. a pound is defined as the measure of force and a kilogram is not
D. a kilogram is a unit of weightD. a kilogram is a unit of weight

168.168. The potential energy of a box on a shelf, relative to the floor, is a measure ofThe potential energy of a box on a shelf, relative to the floor, is a measure of
 A. the work that was required to put t A. the work that was required to put t he box on the shelf from floorhe box on the shelf from floor
B. the weight of the box times the distance above the floorB. the weight of the box times the distance above the floor
C. the energy of the box has because of its position above the floorC. the energy of the box has because of its position above the floor
D. all of the aboveD. all of the above

169.169.  A rock on the ground is considered to  A rock on the ground is considered to have a zero potential energy. In thhave a zero potential energy. In th e bottom of the well, then, the bottom of the well, then, th e rock would be conside rock would be consid ered to haveered to have
 A. zero potential energy, as before A. zero potential energy, as before
B. negative potential energyB. negative potential energy
C. positive potential energyC. positive potential energy
D. zero potential energy, but will require work to bring it back to the ground levelD. zero potential energy, but will require work to bring it back to the ground level

170.170. Combustion of pulverized coal as compared to that of lump coalCombustion of pulverized coal as compared to that of lump coal
 A. develops a non-luminous flame  A. develops a non-luminous flame C. develops a low temperature flaC. develops a low temperature fla meme
B. B. can can be be done done with with less less excess excess air air D. D. provides provides a a lower lower rate rate of of heat heat releaserelease

171.171. Which of the following is the most important deterrents to an extended use of pulverized coal in boiler firing?Which of the following is the most important deterrents to an extended use of pulverized coal in boiler firing?
 A. ash disposal problem A. ash disposal problem
B. excessive fly-ash discharge from the stackB. excessive fly-ash discharge from the stack
C. high power consumption in its transportationC. high power consumption in its transportation
D. erosion of induced draft fan bladesD. erosion of induced draft fan blades

172.172. The terms "sweet" and "sour" in natural gas terminology, are used to denote the absence or presence of _____.The terms "sweet" and "sour" in natural gas terminology, are used to denote the absence or presence of _____.
 A. CO  A. CO B. methane B. methane C. HC. H22S S D. D. glucoseglucose

173.173. It is the solid, cellular, infusible material remaining after the carbonization of coal, pitch, petroleum residue and certain otherIt is the solid, cellular, infusible material remaining after the carbonization of coal, pitch, petroleum residue and certain other
carbonaceous materials.carbonaceous materials.

 A. coke  A. coke B. char B. char C. wood C. wood D. peatD. peat
174.174.  An amorphous carbon that has been  An amorphous carbon that has been treated with steam and heat untitreated with steam and heat unti l it has a very great affinity for adsorl it has a very great affinity for adsor bing many materials.bing many materials.

 A. lampblack  A. lampblack B. carbon black B. carbon black C. activated carbon C. activated carbon D. graphiteD. graphite
175.175. It is the enrichment of water with nutrientsIt is the enrichment of water with nutrients

 A. putrefaction  A. putrefaction B. eutrophication B. eutrophication C. thermal stratification C. thermal stratification D. decompositionD. decomposition
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176.176. It is a wet, partially decomposed organic matterIt is a wet, partially decomposed organic matter
 A. lignite  A. lignite B. peat B. peat C. charcoal C. charcoal D. asphaltD. asphalt

177.177.  A hormone that enables the cells  A hormone that enables the cells to utilize glucose isto utilize glucose is
 A. gastrin  A. gastrin B. insulin B. insulin C. testosterone C. testosterone D. cortisoneD. cortisone

178.178. Tobacco smoke containsTobacco smoke contains
 A. caffeine  A. caffeine B. nicotine B. nicotine C. niacine C. niacine D. morphineD. morphine

179.179. Rod-shaped bacteria are calledRod-shaped bacteria are called
 A. bacilli  A. bacilli B. spirilla B. spirilla C. cocci C. cocci D. streptococciD. streptococci

180.180. Which one of the following is incorrect?Which one of the following is incorrect?
 A. the equilibrium constant is not aff A. the equilibrium constant is not aff ected by temperature changesected by temperature changes
B. equilibrium is dynamic, as some molecules are always reactingB. equilibrium is dynamic, as some molecules are always reacting
C. if an equilibrium constant is large, relatively large numbers of products are formed.C. if an equilibrium constant is large, relatively large numbers of products are formed.

181.181. Nitrogen oxides from automobile exhausts are chiefly associated with a pollution problem calledNitrogen oxides from automobile exhausts are chiefly associated with a pollution problem called
 A. acid rain  A. acid rain B. greenhouse effect B. greenhouse effect C. smog C. smog D. annoyingD. annoying

182.182. Who showed that electrons can be considered to have both particle character and wave character?Who showed that electrons can be considered to have both particle character and wave character?
 A. Thompson  A. Thompson B. Moseley B. Moseley C. Heisenberg C. Heisenberg D. de BroglieD. de Broglie

183.183. Which isotope are particularly useful for both diagnostic and therapeutic work with the thyroid gland?Which isotope are particularly useful for both diagnostic and therapeutic work with the thyroid gland?
 A. cobalt-60  A. cobalt-60 B. technetium-99 B. technetium-99 C. iodine-131 C. iodine-131 D. tritiumD. tritium

184.184.  Another instrument besides a Geige Another instrument besides a Geige r counter that is useful in detecting r counter that is useful in detecting radiations is theradiations is the
 A. dosimeter  A. dosimeter B. anomometer B. anomometer C. calorimeter C. calorimeter D. chomatographD. chomatograph

185.185.  A radioactive isotope that is now wid A radioactive isotope that is now wid ely used in cancer treatment isely used in cancer treatment is
 A. cobalt-60  A. cobalt-60 B. tritium B. tritium C. deuterium C. deuterium D. sodium-24D. sodium-24

186.186.  A radioactive isotope useful in establi A radioactive isotope useful in establi shing the age of ancient objects shing the age of ancient objects isis
 A. nitrogen-14  A. nitrogen-14 B. lead-20 B. lead-20 C. potassium-39 C. potassium-39 D. carbon-14D. carbon-14

187.187. The smallest known cells areThe smallest known cells are
 A. protozoa  A. protozoa B. algae B. algae C. fungi C. fungi D. bacteriaD. bacteria

188.188. Which of the following plastics is use in making Styrofoam, disposable cups, forks, spoons and food containers?Which of the following plastics is use in making Styrofoam, disposable cups, forks, spoons and food containers?
 A. polyethylene  A. polyethylene B. polyvinyl chloride B. polyvinyl chloride C. polypropylene C. polypropylene D. polystyreneD. polystyrene

189.189. The color of bromine isThe color of bromine is
 A. white  A. white B. violet B. violet C. black C. black D. brown reddishD. brown reddish

190.190. Which of the following generates the most ions in dilute aqueous solution?Which of the following generates the most ions in dilute aqueous solution?
 A. C A. C22HH55OH OH B. B. MgClMgCl22 C. C. NaCl NaCl D. D. NaHSONaHSO44

191.191. Metal oxide + water →?Metal oxide + water →?
 A. carbon dioxide  A. carbon dioxide B. acid B. acid C. salt C. salt D. metalD. metal

192.192. Metal oxide + acid →?Metal oxide + acid →?
 A. salt  A. salt B. base B. base C. salt + water C. salt + water D. base + waterD. base + water

193.193. The molecular geometry of NOThe molecular geometry of NO22 is is
 A. bent  A. bent B. linear B. linear C. trigonal planar C. trigonal planar D. octahedralD. octahedral

194.194. This is the early period of growth where the organisms adjust to its new environment.This is the early period of growth where the organisms adjust to its new environment.
 A. stationary phase  A. stationary phase B. logarithmic phase B. logarithmic phase C. lag phase C. lag phase D. decline phaseD. decline phase

195.195.  A first order reaction requires two une A first order reaction requires two une qual sized CSTR. Which of the folloqual sized CSTR. Which of the follo wing gives a higher yield?wing gives a higher yield?
 A. large reactor followed by smalle A. large reactor followed by smalle r oner one
B. small reactor followed by larger oneB. small reactor followed by larger one
C. either of the arrangement (a) or (b) will give the same yieldC. either of the arrangement (a) or (b) will give the same yield
D. data insufficient; can't be predictedD. data insufficient; can't be predicted

-------------------------------------------------------------------------------------NOTHING FOLLOWS----------------------------------------------------------------------------------------------------------------------------------------------------------------NOTHING FOLLOWS---------------------------------------------------------------------------
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1.1.  A  A rotary rotary vacuum vacuum filter filter with with negligible negligible filter filter medium medium resistance resistance delivers delivers 125 125 ftft33  of filtrate per minute when a given CaCO of filtrate per minute when a given CaCO33HH22O mixture isO mixture is
filtered under known conditions. If the pressure drop over the cake is doubled, all other conditions remaining constant, the volume of thefiltered under known conditions. If the pressure drop over the cake is doubled, all other conditions remaining constant, the volume of the
filtrate delivered per hour isfiltrate delivered per hour is

 A. 10,000 ft A. 10,000 ft33 B. B. 177 177 ftft33 C. C. 11000 11000 ftft33 D. D. 7500 7500 ftft33

2.2.  A  A metallic metallic rod rod 2 2 cm cm in in diameter diameter is is used used as as a a heating heating element. element. The The thermal thermal conductivity conductivity is is 370 370 J/secJ/secmmC. The surface temperature isC. The surface temperature is
maintained at 200°C. for the center of the rod not to exceed 500°C, the maximum volumetric heat generation rate within the metallic rod inmaintained at 200°C. for the center of the rod not to exceed 500°C, the maximum volumetric heat generation rate within the metallic rod in
J/secJ/secmm33 must be must be

 A. 4,440,000,000  A. 4,440,000,000 B. 5,130,000,000 B. 5,130,000,000 C. 6,930,000,000 C. 6,930,000,000 D. 2,040,000,000D. 2,040,000,000
3.3. Calculate the rate of diffusion of NaCl (in kmol/mCalculate the rate of diffusion of NaCl (in kmol/m22s) across a film water (non-diffusing) solution 1.5 mm thick at 18°C when thes) across a film water (non-diffusing) solution 1.5 mm thick at 18°C when the

concentrations on opposite sides of the film are 24 and 4 wt% NaCl respectively. The diffusivity of NaCl is 1.3 E-5 cmconcentrations on opposite sides of the film are 24 and 4 wt% NaCl respectively. The diffusivity of NaCl is 1.3 E-5 cm22/s at 18°C. Densities/s at 18°C. Densities
of 24 and 4 wt% NaCl at 18°C are 1181 and 1027 kg/mof 24 and 4 wt% NaCl at 18°C are 1181 and 1027 kg/m33..

 A. 2.453 E-5  A. 2.453 E-5 B. 3.657 E-6 B. 3.657 E-6 C. 8.655 E-4 C. 8.655 E-4 D. 4.32E-3D. 4.32E-3
4.4.  An iron rocket fragm An iron rocket fragm ent initially at ent initially at -100°C enters the atmosphe-100°C enters the atmosphe re almost horizontally re almost horizontally and quickly fuses cand quickly fuses completely. Assuming no ompletely. Assuming no heat losesheat loses

by the fragment, calculate the minimum velocity it must have had when it entered. Given the following: Sp. Heat of iron=0.11 kcal/kgby the fragment, calculate the minimum velocity it must have had when it entered. Given the following: Sp. Heat of iron=0.11 kcal/kgK,K,
heat of fusion=30 kcal/kg, melting point=1535°C.heat of fusion=30 kcal/kg, melting point=1535°C.

 A. 1.25 km/s  A. 1.25 km/s B. 1.32 km/s B. 1.32 km/s C. 1.48 km/s C. 1.48 km/s D.1.67 km/sD.1.67 km/s
5.5.  A mix A mix ture of ture of methyl methyl alcohol aalcohol and nitrogen nd nitrogen at a at a total pressutotal pressu re of re of 189 kPa 189 kPa contains contains 25 vol% 25 vol% methyl alcmethyl alcohol. If ohol. If the vapor the vapor pressure pressure of methylof methyl

alcohol can be expressed by two-constant equation: log P = 7.846alcohol can be expressed by two-constant equation: log P = 7.846 – – 1978.4/T where P is in kPa and T is n degrees K, the dew point of the 1978.4/T where P is in kPa and T is n degrees K, the dew point of the
mixture (°C) is very nearly ____.mixture (°C) is very nearly ____.

 A. 320  A. 320 B. 117 B. 117 C. 47 C. 47 D. 50D. 50
6.6. Two kg of air is heated at constant pressure of 200 kPa to 500°C. Calculate the entropy change if the initial volume is 0.8 mTwo kg of air is heated at constant pressure of 200 kPa to 500°C. Calculate the entropy change if the initial volume is 0.8 m33..

 A. 2.89 kJ/K  A. 2.89 kJ/K B. 2.57 kJ/K B. 2.57 kJ/K C. 2.26 kJ/K C. 2.26 kJ/K D. 2.04 kJ/KD. 2.04 kJ/K
7.7.  A benzene-toluene  A benzene-toluene feed (with 40 mfeed (with 40 mol% benzene and ol% benzene and 60 mol% toluene60 mol% toluene ) to a distill) to a distill ation column is at ation column is at a temperature oa temperature o f 20°C. The mf 20°C. The molar heatolar heat

capacity of the feed is 159.2kJ/molcapacity of the feed is 159.2kJ/molK. molar heats of the vaporization of benzene and toluene are 30,813 and 33,325 kJ/kmol, respectively.K. molar heats of the vaporization of benzene and toluene are 30,813 and 33,325 kJ/kmol, respectively.
The bubble point of the mixture is 95°C. the slope of the feed line is closest toThe bubble point of the mixture is 95°C. the slope of the feed line is closest to

 A. 0  A. 0 B. 1 B. 1 C. 3.7 C. 3.7 D. -3.7D. -3.7
8.8. Pyrite containing 78% FeSPyrite containing 78% FeS22 and 22% gangue is burned with excess air to produce a stack gas with the following analysis: 7.29% SO and 22% gangue is burned with excess air to produce a stack gas with the following analysis: 7.29% SO22,,

8.9% O8.9% O22, 82.44% N, 82.44% N22, and 1.35% SO, and 1.35% SO33. If the cinder was found to have a partial analysis of 62.10% Fe. If the cinder was found to have a partial analysis of 62.10% Fe22OO33, the % FeS, the % FeS22 lost in pyrite islost in pyrite is
 A. 6.53  A. 6.53 B. 3.52 B. 3.52 C. 23.10 C. 23.10 D. 7.86D. 7.86

9.9. Pyrite with analysis of 85% FeSPyrite with analysis of 85% FeS22 and 15% gangue is burned with 30% excess air (FeS and 15% gangue is burned with 30% excess air (FeS22 → SO→ SO33) 80% of the FeS) 80% of the FeS22 burned was converted to burned was converted to
SOSO22 and the rest to SO and the rest to SO33, whole 5% of the FeS, whole 5% of the FeS22 charged was lost in the cinder. Cinder analysis shows 2.71% SO charged was lost in the cinder. Cinder analysis shows 2.71% SO33. The total weight of the. The total weight of the
cinder iscinder is

 A. 75 kg  A. 75 kg B. 85 kg B. 85 kg C. 90 kg C. 90 kg D. 77 kgD. 77 kg
10.10. The cost of a 250 mThe cost of a 250 m22 exchanger is $500000. What is the estimated order-of-magnitude cost of a similar 900 m exchanger is $500000. What is the estimated order-of-magnitude cost of a similar 900 m22 exchanger? Use 0.62 exchanger? Use 0.62

exponent for the cost.exponent for the cost.
 A. $1106312  A. $1106312 B. $1289200 B. $1289200 C. $1355890 C. $1355890 D. $1544800D. $1544800

11.11. From the data in problem #10, what will be the installed cost of the 900 mFrom the data in problem #10, what will be the installed cost of the 900 m22 exchanger? Use 3.3 as the Lang factor for installation. exchanger? Use 3.3 as the Lang factor for installation.
 A. $3650830  A. $3650830 B. $3210550 B. $3210550 C. $2987550 C. $2987550 D. $2788955D. $2788955

12.12. If you want to withdraw $150 at the end of everyIf you want to withdraw $150 at the end of every even year (i.e., years 2, 4…), how much should you deposit at the end of every odd yeareven year (i.e., years 2, 4…), how much should you deposit at the end of every odd year
(i.e., years 1, 3…)? Assume that the interest rate is 20% compounded annually.(i.e., years 1, 3…)? Assume that the interest rate is 20% compounded annually.

 A. $150  A. $150 B. $137.5 B. $137.5 C. $125 C. $125 D. $100D. $100
13.13.  A plate  A plate and frame and frame filter press filter press is used is used to filter to filter a certain a certain sludge for sludge for 2 hr 2 hr at constant at constant pressure. Washpressure. Wash ing is ing is done by done by using 10% using 10% of the of the filtratefiltrate

volume collected. The time of washing isvolume collected. The time of washing is
 A. 100 min  A. 100 min B. 96 min B. 96 min C. 1.6 min C. 1.6 min D. 100 hrD. 100 hr

14.14. 0.4 kg/s of dry seashore sand, containing 1 wt% of salt, is to be washed with 0.4 kg/s of fresh water running countercurrent to the sand0.4 kg/s of dry seashore sand, containing 1 wt% of salt, is to be washed with 0.4 kg/s of fresh water running countercurrent to the sand
through two classifiers in series. Assume that perfect mixing of the sand and water occurs in each classifier and that the sand dischargedthrough two classifiers in series. Assume that perfect mixing of the sand and water occurs in each classifier and that the sand discharged
from each classifier contains one part of water for every two sand (by weight). If the washed sand is dried in a kiln drier, what percent offrom each classifier contains one part of water for every two sand (by weight). If the washed sand is dried in a kiln drier, what percent of
salt will it retain?salt will it retain?

 A. 0.492  A. 0.492 B. 0.429 B. 0.429 C. 0.294 C. 0.294 D. 0.249D. 0.249
15.15. Find the volume flow rate in L/s if the power developed under a head of 320 m is 10,500 kW and the hydraulic efficiency is 85%.Find the volume flow rate in L/s if the power developed under a head of 320 m is 10,500 kW and the hydraulic efficiency is 85%.

 A. 3953  A. 3953 B. 3293 B. 3293 C. 3271 C. 3271 D. 3935D. 3935
16.16.  A centrifugal  A centrifugal pump with pump with an efficiencan efficiency of 6y of 65% is driv5% is driven by aen by an electric n electric motor with motor with an efficiencan efficiency of 9y of 90%. The pum0%. The pump delivers p delivers 250 250 kg of kg of waterwater

per minute against a total head of 25 m. how much power (in kW) is required by the motor?per minute against a total head of 25 m. how much power (in kW) is required by the motor?
 A. 1.57  A. 1.57 B. 1.74 B. 1.74 C. 15.7 C. 15.7 D. 11.4D. 11.4

17.17.  A plate  A plate and framand frame press e press delivers delivers 50 li50 li ters of ters of filtrate in filtrate in an an hour at hour at a consa cons tant prtant pressure of essure of 50 psig. 50 psig. The The washing washing time usitime using 5ng 5 0 L 0 L of washof wash
water iswater is

 A. 1.6 hrs  A. 1.6 hrs B. 3.2 hrs B. 3.2 hrs C. 4 hrs C. 4 hrs D. 2.5 hrsD. 2.5 hrs
18.18.  At 500K  At 500K the rate the rate of bimoleculaof bimolecula r reaction r reaction is 10 is 10 times the times the rate at rate at 400K. Find 400K. Find E in E in cal, the cal, the activation energy activation energy for this for this reaction reaction from Arrheniusfrom Arrhenius

law.law.
 A. 8150  A. 8150 B. 9150 B. 9150 C. 9550 C. 9550 D.10150D.10150

19.19.  A type of colloid in which a gas is dis A type of colloid in which a gas is dis persed in a liquid example, whipppersed in a liquid example, whipp ed cream.ed cream.
 A. aerosol  A. aerosol B. foam B. foam C. emulsion C. emulsion D. solD. sol

20.20. It refers to adherence to a surface.It refers to adherence to a surface.
 A. adsorption  A. adsorption B. absorption B. absorption C. desorption C. desorption D. osmosisD. osmosis
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1.1. 1000 cfm of air AT 95°F dry bulb, 74°F is mixed with 2000 cfm of air at 65°F dry bulb, 54°F wet bulb. Determine the dry bulb temperature1000 cfm of air AT 95°F dry bulb, 74°F is mixed with 2000 cfm of air at 65°F dry bulb, 54°F wet bulb. Determine the dry bulb temperature
of the mixed stream.of the mixed stream.

 A. 74.7°F  A. 74.7°F B. 85.7°F B. 85.7°F C. 98.4°F C. 98.4°F D. 107.5°FD. 107.5°F
2.2. From the data in problem #1, determine the wet bulb temperature of the mixed stream.From the data in problem #1, determine the wet bulb temperature of the mixed stream.

 A. 61°F  A. 61°F B. 74.7°F B. 74.7°F C. 85.7°F C. 85.7°F D. 98.4°FD. 98.4°F
3.3. From the data in problem #1, determine the volumetric flow rate of the mixed stream.From the data in problem #1, determine the volumetric flow rate of the mixed stream.

 A. 1845 cfm  A. 1845 cfm B. 2445 cfm B. 2445 cfm C. 2745 cfm C. 2745 cfm D. 3014 cfmD. 3014 cfm
4.4.  A slab of paper pulp A slab of paper pulp , 4 ft by 4 ft by , 4 ft by 4 ft by ¼ in is to be dried under c¼ in is to be dried under c onstant drying conditions onstant drying conditions from 66.7% water to 35% from 66.7% water to 35% water wet baswater wet bas is. It is to beis. It is to be

dried under such conditions that the drying rate at the critical point will be 0.307 lb/hr dried under such conditions that the drying rate at the critical point will be 0.307 lb/hr ftft22. The dry material in one slab weighs 5 lb. how long. The dry material in one slab weighs 5 lb. how long
will the drying process take? Data: equilibrium moisture content=0.5% wet basis, critical moisture content=1.675 lb Hwill the drying process take? Data: equilibrium moisture content=0.5% wet basis, critical moisture content=1.675 lb H22O/lb dry stock.O/lb dry stock.

 A. 0.09 hrs  A. 0.09 hrs B. 1.13 hrs B. 1.13 hrs C. 2.45 hrs C. 2.45 hrs D. 3.98 hrsD. 3.98 hrs
5.5.  Air at  Air at 100 kPa 100 kPa pressure and pressure and a dry-ba dry-bulb temperature ulb temperature of 93°C of 93°C and wet-bulb and wet-bulb temperature of temperature of 35°C is 35°C is fed to fed to a dryer. a dryer. In the In the dryer 0.03 dryer 0.03 kmol ofkmol of

water evaporates per kmol of air fed to the dryer. If the vaporization of water in the dryer is adiabatic, calculate the dry-bulb temperature ofwater evaporates per kmol of air fed to the dryer. If the vaporization of water in the dryer is adiabatic, calculate the dry-bulb temperature of
the air leaving the dryer.the air leaving the dryer.

 A. 32.1°C  A. 32.1°C B. 40.8°C B. 40.8°C C. 47.5°C C. 47.5°C D. 55.8°CD. 55.8°C
6.6. From the data in problem #5, calculate the wet-bulb temperature of the air leaving the dryer.From the data in problem #5, calculate the wet-bulb temperature of the air leaving the dryer.

 A. 27°C  A. 27°C B. 35°C B. 35°C C. 42°C C. 42°C D. 48°CD. 48°C
7.7. From the data in problem #5, the percentage saturation of the air leaving the dryerFrom the data in problem #5, the percentage saturation of the air leaving the dryer

 A. 30.1%  A. 30.1% B. 41.7% B. 41.7% C. 54.3% C. 54.3% D. 65.1%D. 65.1%
8.8.  A gasoline tan A gasoline tank consists of k consists of horizontal cylinder horizontal cylinder 30 cm in 30 cm in diameter and diameter and 1.5 m long. 1.5 m long. Determine the numDetermine the num ber of liters ber of liters in tank hen in tank hen the gauge rodthe gauge rod

in the plane of vertical diameter shows a depth of 10 cm in the tank (1min the plane of vertical diameter shows a depth of 10 cm in the tank (1m33 = 1000L). = 1000L).
 A. 31.5  A. 31.5 B. 48.2 B. 48.2 C. 63.4 C. 63.4 D. 85.7D. 85.7

9.9. Ethyl benzene decomposes according to the reaction CEthyl benzene decomposes according to the reaction C66HH55CC22HH55 → C→ C66HH55CC22HH33 + H+ H22. The reaction rate constants at two temperatures are as. The reaction rate constants at two temperatures are as
follows:follows:

Temp, Temp, °C °C 540 540 550550
KK 101044 1.6 1.6 2.82.8

Calculate the activation energy of the reaction in kJ/kmol.Calculate the activation energy of the reaction in kJ/kmol.
 A. 311308  A. 311308 B. 245200 B. 245200 C. 2104451 C. 2104451 D. 278500D. 278500

10.10. You just deposited $1,500 into a savings account that pays 9% interest, compounded annually. If you intend to take out $200 at the endYou just deposited $1,500 into a savings account that pays 9% interest, compounded annually. If you intend to take out $200 at the end
of the first quarter, $400 at the end of the second quarter, and $800at the end of the third quarter, what is the maximum amount that youof the first quarter, $400 at the end of the second quarter, and $800at the end of the third quarter, what is the maximum amount that you
can withdraw at the end of the 4can withdraw at the end of the 4thth quarter? quarter?

 A. $176  A. $176 B. $184 B. $184 C. $191 C. $191 D. $200D. $200
11.11. Determine the two equal deposits (the first deposit required now and the second deposit at the end of year 5) so that you can withdrawDetermine the two equal deposits (the first deposit required now and the second deposit at the end of year 5) so that you can withdraw

$1,000at the end of each year for the next 10 years. Assume that money can earn 10% interest, compounded annually.$1,000at the end of each year for the next 10 years. Assume that money can earn 10% interest, compounded annually.
 A. $3,791  A. $3,791 B. $3,072 B. $3,072 C. $3,605 C. $3,605 D. 6,145D. 6,145

12.12. What is the bubble point temperature of a ternary liquid mixture consisting of 50 mol% benzene, 30 mol% toluene and 20 mol% ethylWhat is the bubble point temperature of a ternary liquid mixture consisting of 50 mol% benzene, 30 mol% toluene and 20 mol% ethyl
benzene is the system is 760 mmHg?benzene is the system is 760 mmHg?

 A. 94.3°C  A. 94.3°C B. 82.7°C B. 82.7°C C. 72.4°C C. 72.4°C D. 64.2°CD. 64.2°C
13.13.  A motor is used to  A motor is used to stir a 5 kg water at stir a 5 kg water at 0.4 Hp. Assuming that 0.4 Hp. Assuming that there was no loses there was no loses and all the work went inand all the work went in to heating, how long to heating, how long will it take towill it take to

increase the temperature of water by 6°C?increase the temperature of water by 6°C?
 A. 7 min  A. 7 min B. 5 min B. 5 min C. 10 min C. 10 min D. 12 minD. 12 min

14.14.  A v A vessel essel contains contains a la l iquid iquid mixture mixture of of 50% 50% benzene benzene and and 50% 50% toluene toluene by by weight weight at at 100°C.the 100°C.the average average molecular molecular weight weight of of the the vapor vapor inin
contact with the solution is very nearlycontact with the solution is very nearly

 A. 82  A. 82 B. 88 B. 88 C. 78 C. 78 D. 92D. 92
15.15. What is the molar specific volume of a gas in mWhat is the molar specific volume of a gas in m33/kmol at 1.722 MPa and 99°C if the compressibility of the gas at these conditions is 0.87//kmol at 1.722 MPa and 99°C if the compressibility of the gas at these conditions is 0.87/

 A. 5.1  A. 5.1 B. 2.1 B. 2.1 C. 1.6 C. 1.6 D. 3.5D. 3.5
16.16. Calculate the heat of vaporization of HFC-134 at 40°C in kJ/kg.Calculate the heat of vaporization of HFC-134 at 40°C in kJ/kg.

 A. 85  A. 85 B. 110 B. 110 C. 171 C. 171 D. 152D. 152
17.17. In the Lineweaver-Burk double reciprocal plot the slope is equal toIn the Lineweaver-Burk double reciprocal plot the slope is equal to

 A. 1/[S]  A. 1/[S] B. 1/V B. 1/V C. Km/Vmax C. Km/Vmax D. 1/VmaxD. 1/Vmax
18.18. For the enzyme that displays Michaelis-Menten kinetics, the reaction velocity (as a fraction of vFor the enzyme that displays Michaelis-Menten kinetics, the reaction velocity (as a fraction of vmaxmax) observed at [S]=2 K) observed at [S]=2 KMM will be will be

 A. 0.09  A. 0.09 B. 0.33 B. 0.33 C. 0.66 C. 0.66 D. 0.91D. 0.91
19.19. When an excess of dry chlorine was passed over 1.12 g of heated iron, 3.25 g of a chloride of iron was obtained. What is the empiricalWhen an excess of dry chlorine was passed over 1.12 g of heated iron, 3.25 g of a chloride of iron was obtained. What is the empirical

formula of the chloride?formula of the chloride?
 A. Fe A. Fe33Cl Cl B. B. FeClFeCl22 C. C. FeClFeCl33 D. D. FeFe22 Cl Cl66

20.20. Which one of the following statements about a gas with the empirical formula NOWhich one of the following statements about a gas with the empirical formula NO22 must be correct? must be correct?
 A. it contains approximately 30%by m A. it contains approximately 30%by m ass of nitrogenass of nitrogen
B. the mass of 22.4 liters of the gas at STP is 46 gB. the mass of 22.4 liters of the gas at STP is 46 g
C. its relatively molecular mass is 46C. its relatively molecular mass is 46
D. One mole of gas contains 3 mol of atomsD. One mole of gas contains 3 mol of atoms

-------------------------------------------------------------------------------------NOTHING FOLLOWS----------------------------------------------------------------------------------------------------------------------------------------------------------------NOTHING FOLLOWS---------------------------------------------------------------------------
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1.1. The following table shows the specification of the composition of the feed, distillate, and bottoms of a distillation column (the componentsThe following table shows the specification of the composition of the feed, distillate, and bottoms of a distillation column (the components
are listed in order of decreasing K-values):are listed in order of decreasing K-values):

Component Component Feed(mol%) Feed(mol%) Distillate(mol%) Distillate(mol%) Bottoms(mol%)Bottoms(mol%)
Methane Methane 25 25 41.7441.74
Ethane Ethane 8 8 13.3613.36
Propane Propane 26 26 43.11 43.11 0.440.44
n-Butane n-Butane 18 18 1.79 1.79 42.1142.11
n-Pentane n-Pentane 12 12 29.9229.92
n-Hexane n-Hexane 11 11 27.4327.43

Based on the preceding specification, the light key isBased on the preceding specification, the light key is
 A. Methane  A. Methane B. Ethane B. Ethane C. Propane C. Propane D. n-ButaneD. n-Butane

2.2. From the data in problem #1, the heavy key isFrom the data in problem #1, the heavy key is
 A. Propane  A. Propane B. n-Butane B. n-Butane C. n-Pentane C. n-Pentane D. n-HexaneD. n-Hexane

3.3. From the data in problem #1, moles of distillate per 100 moles of feed areFrom the data in problem #1, moles of distillate per 100 moles of feed are
 A. 100  A. 100 B. 59.9 B. 59.9 C. 67.9 C. 67.9 D. 20.7D. 20.7

4.4. From the data in problem #1, if the average relative volatility between the light key and heavy key is 1.98 the minimum number of stagesFrom the data in problem #1, if the average relative volatility between the light key and heavy key is 1.98 the minimum number of stages
including the reboiler as a stage is close to ____.including the reboiler as a stage is close to ____.

 A. 12  A. 12 B. 4 B. 4 C. 6 C. 6 D. 8D. 8
5.5. From the data in problem #1, if the specified separation requires 14 theoretical stages, the counting from the top, the location of the feedFrom the data in problem #1, if the specified separation requires 14 theoretical stages, the counting from the top, the location of the feed

tray is close to ____.tray is close to ____.
 A. 6  A. 6 B. 3 B. 3 C. 8 C. 8 D. 9D. 9

6.6. From the data in problem #1, the following data are available per 100 lbmols of feed/h (enthalpies are defined in this problem as the heatFrom the data in problem #1, the following data are available per 100 lbmols of feed/h (enthalpies are defined in this problem as the heat
content of stream with reference to a chosen datum temperature):content of stream with reference to a chosen datum temperature):
Feed Feed enthalpy enthalpy = = -4.772 -4.772 E6 E6 Btu/h Btu/h Distillate Distillate enthalpy enthalpy =-2.348E6 =-2.348E6 Btu/hBtu/h
Bottoms Bottoms enthalpy enthalpy = = -2.47E6 -2.47E6 Btu/h Btu/h External External reflux reflux ratio ratio = = 55
Latent heat of overhead vapor = 5556.5 Btu/lbmolLatent heat of overhead vapor = 5556.5 Btu/lbmol
The reboiler duty for the specified feed rate in million btu/h isThe reboiler duty for the specified feed rate in million btu/h is

 A. 1.997  A. 1.997 B. 1.945 B. 1.945 C. 2.013 C. 2.013 D. 2.105D. 2.105
7.7. The decimal number 43 corresponds to what binary number?The decimal number 43 corresponds to what binary number?

 A. 110011  A. 110011 B. 101011 B. 101011 C. 101111 C. 101111 D. 100111D. 100111
8.8. The binary number 1110 corresponds to what decimal (base 10) number?The binary number 1110 corresponds to what decimal (base 10) number?

 A. 12  A. 12 B. 14 B. 14 C. 16 C. 16 D. 18D. 18
9.9. Moist air is found to contain 8.1 grains of water vapor per cubic foot at a temperature of 30°C. Calculate the temperature to which it mustMoist air is found to contain 8.1 grains of water vapor per cubic foot at a temperature of 30°C. Calculate the temperature to which it must

be heated in order that its relative saturation shall be 15%.be heated in order that its relative saturation shall be 15%.
 A. 50°C  A. 50°C B. 40°C B. 40°C C. 57°C C. 57°C D. 65°CD. 65°C

10.10.  A sphere of napht A sphere of napht halene having a halene having a radius at 2 mm radius at 2 mm is suspended ais suspended a t a large volume t a large volume of still air at of still air at 318 K and 318 K and 1 atm. The 1 atm. The surface temperaturesurface temperature
of the naphthalene can be assumed to be 316 K. the diffusivity at 318 K and 1 atm is 6.92of the naphthalene can be assumed to be 316 K. the diffusivity at 318 K and 1 atm is 6.92101066 m m22/s and its vapor pressure at 318 K is/s and its vapor pressure at 318 K is
0.555 mmHg. The rate of evaporation of naphthalene in mole/s0.555 mmHg. The rate of evaporation of naphthalene in mole/smm22 is is

 A. 49 A. 491010-9-9 B. B. 9.689.681010-5-5 C. C. 4.54.51010-9-9 D. D. 9.79.71010-5-5

11.11. What is the mass of the sphere of density 7500 kg/mWhat is the mass of the sphere of density 7500 kg/m33 which has the terminal velocity of 0.7 m/s in a large tank of water? which has the terminal velocity of 0.7 m/s in a large tank of water?
 A. 0.066 g  A. 0.066 g B. 4.22 g B. 4.22 g C. 0.00078 g C. 0.00078 g D. 1.28 gD. 1.28 g

12.12.  A liquid containing  A liquid containing four components four components A, B, C, and A, B, C, and D, with 0.3 moD, with 0.3 mo le fraction le fraction each of A, B each of A, B and C, is to and C, is to be continuously fractbe continuously fract ionated to give ionated to give aa
top product of 0.9 mole fraction A and 0.1 mole fraction B. the bottoms are to contain not more than 0.5 mole fraction of A. estimate thetop product of 0.9 mole fraction A and 0.1 mole fraction B. the bottoms are to contain not more than 0.5 mole fraction of A. estimate the
minimum reflux ratio required for this separation, if the relative volatility of A to B is 2.0.minimum reflux ratio required for this separation, if the relative volatility of A to B is 2.0.

 A. 1.25  A. 1.25 B. 4.58 B. 4.58 C. 0.75 C. 0.75 D. 2.71D. 2.71
13.13.  A pitot  A pitot tube is tube is used to used to measure the measure the mean velocity mean velocity in a pipe in a pipe where water where water is flowing. is flowing. A manometer A manometer containing mercury containing mercury is connectis connect ed to ted to thehe

pitot tube and indicates a height of 150 mm. the specific weights of the water and mercury are 9810 N/mpitot tube and indicates a height of 150 mm. the specific weights of the water and mercury are 9810 N/m33 and 133,400 N/m and 133,400 N/m33, respectively., respectively.
Calculate the velocity of the water.Calculate the velocity of the water.

 A. 6.09 m/s  A. 6.09 m/s B. 12.87 m/s B. 12.87 m/s C. 18.42 m/s C. 18.42 m/s D. 24.80 m/sD. 24.80 m/s
14.14. How many stages and how much water is needed for the counter-current extraction of NaOH from a feed consisting of 80 lb NaOh, 400 lbHow many stages and how much water is needed for the counter-current extraction of NaOH from a feed consisting of 80 lb NaOh, 400 lb

HH22O and 100 lb CaCOO and 100 lb CaCO33. The final extract solution will contain 10% NaOh with the recovery of 95% of the NaOH . We shall set the. The final extract solution will contain 10% NaOh with the recovery of 95% of the NaOH . We shall set the
underflow at a constant 3 lb solution/lb CaCOunderflow at a constant 3 lb solution/lb CaCO33..

 A. 3  A. 3 B. 7 B. 7 C. 12 C. 12 D. 8D. 8
15.15. 80 kg of water at 95°C is adiabatically mixed with 20 kg of cold water at 40°C. the entropy change for the process is closest to80 kg of water at 95°C is adiabatically mixed with 20 kg of cold water at 40°C. the entropy change for the process is closest to

 A. 0.8473 kJ/K  A. 0.8473 kJ/K B. 5.0 kJ/K B. 5.0 kJ/K C. -0.8473 kJ/K C. -0.8473 kJ/K D. -5.0 kJ/KD. -5.0 kJ/K
16.16. What is the capacity in gpm of a clarifying centrifuge (cylindrical) operating at 1000 rpm, having a bowl diameter of 24 inches, liquidWhat is the capacity in gpm of a clarifying centrifuge (cylindrical) operating at 1000 rpm, having a bowl diameter of 24 inches, liquid

thickness of 3 inches, bowl depth of 16 inches and with no sedimentation thickness? The liquid has a viscosity of 3 cp, a specific gravitythickness of 3 inches, bowl depth of 16 inches and with no sedimentation thickness? The liquid has a viscosity of 3 cp, a specific gravity
of 1.3, bearing a solid having a specific gravity of 1.6. The cut size required is 30 microns.of 1.3, bearing a solid having a specific gravity of 1.6. The cut size required is 30 microns.

 A. 240 gpm  A. 240 gpm B. 280 gpm B. 280 gpm C. 320 gpm C. 320 gpm D. 360 gpmD. 360 gpm
17.17.  An  An insulated, insulated, electrically electrically heated heated hot-water hot-water heater heater contains contains 190 190 kg kg of of liquid liquid water water at at 60°C 60°C when when a a power power outage outage occurs. occurs. If If water water isis

withdrawn from the heater at a steady rate of m=0.2 kg/s, how long will it take for the temperature of the water in the tank to drop from 60withdrawn from the heater at a steady rate of m=0.2 kg/s, how long will it take for the temperature of the water in the tank to drop from 60
to 35°C? Assume that cold water enters the tank at 10°C, and that heat loses from the tank are negligible. Water may be considered anto 35°C? Assume that cold water enters the tank at 10°C, and that heat loses from the tank are negligible. Water may be considered an
incompressible liquid.incompressible liquid.

 A. 400.8 s  A. 400.8 s B. 658.5 s B. 658.5 s C. 521.4 s C. 521.4 s D. 844.3 sD. 844.3 s
18.18. Glass spheres are fluidized by water at a velocity equal to one half of their terminal falling velocities. Calculate the density of fluidized bedGlass spheres are fluidized by water at a velocity equal to one half of their terminal falling velocities. Calculate the density of fluidized bed

in kg per min kg per m33. The particles are 2 mm in diameter and have a density of 2500 kg/m. The particles are 2 mm in diameter and have a density of 2500 kg/m33. The density and viscosity of water are 1000 kg/m. The density and viscosity of water are 1000 kg/m33

and 1 mNand 1 mNs/ms/m22 respectively. respectively.
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 A. 1367  A. 1367 B. 1100 B. 1100 C. 940 C. 940 D. 825D. 825
19.19. From the data in problem #18, calculate the pressure gradient in the bed attributable to the presence of particles.From the data in problem #18, calculate the pressure gradient in the bed attributable to the presence of particles.

 A. 3605 Pa/m  A. 3605 Pa/m B. 4210 Pa/m B. 4210 Pa/m C. 4890 Pa/m C. 4890 Pa/m D.5120 Pa/mD.5120 Pa/m
20.20.  A plate and fra A plate and fra me press gave a me press gave a total of 8 mtotal of 8 m33 of filtrate in 1800 s and 11.3 m of filtrate in 1800 s and 11.3 m33 in 3600 s when filtration was stopped. Estimate the washing in 3600 s when filtration was stopped. Estimate the washing

time if 3 mtime if 3 m33 of wash water is used. The resistance of the cloth may be neglected and a constant pressure is used throughout. of wash water is used. The resistance of the cloth may be neglected and a constant pressure is used throughout.
 A. 8400 s  A. 8400 s B. 9880 s B. 9880 s C. 11240 s C. 11240 s D. 12448 sD. 12448 s

BRINGHOME EXAMBRINGHOME EXAM
1.1. Gaseous reactant A decomposes according to the reaction A → 3R (Gaseous reactant A decomposes according to the reaction A → 3R (-rA=0.5 C-rA=0.5 C A A mole/L mole/Lmin). The bed, which consists of 70% A and 30%min). The bed, which consists of 70% A and 30%

inert, enters a 1.5-m3 CSTR at a flow rate of 150 L/min. 4. If Cinert, enters a 1.5-m3 CSTR at a flow rate of 150 L/min. 4. If C A0 A0 = 0.30 mole/L, what is the conversion, X = 0.30 mole/L, what is the conversion, X A A??
 A. 0.92  A. 0.92 B. 0.86 B. 0.86 C. 0.71 C. 0.71 D. 0.65D. 0.65

2.2.  A 2.2 kW refrigerato A 2.2 kW refrigerato r or heat pump r or heat pump operates between operates between -17°C and 38°C. the -17°C and 38°C. the maximum theoretical maximum theoretical heat that can be heat that can be transferred from the transferred from the coldcold
reservoir is nearest toreservoir is nearest to

 A. 7.6 kW  A. 7.6 kW B. 4.7 kW B. 4.7 kW C. 15.6 kW C. 15.6 kW D. 10.2 kWD. 10.2 kW
3.3.  A stream of gas at 70°F an A stream of gas at 70°F and 14.3 psia and 50% sad 14.3 psia and 50% sa turated with water vapor is turated with water vapor is passed through a drying passed through a drying tower where 90% tower where 90% of the water vaporof the water vapor

is removed. Calculate the ponds of water removed per 1000 ftis removed. Calculate the ponds of water removed per 1000 ft33 of entering gas. of entering gas.
 A. 0.0004 lb  A. 0.0004 lb B. 0.52 lb B. 0.52 lb C. 120 lb C. 120 lb D. 85 lbD. 85 lb

4.4.  A rotary  A rotary countercurrent countercurrent dyer dyer is fed is fed with ammowith ammonium nitrate nium nitrate containing containing 5% mois5% mois ture at ture at the rate the rate of 1.5 of 1.5 kg/s, akg/s, and nd discharges discharges the nitrate the nitrate withwith
0.2% moisture. The air enters at 405 K and leaves at 355 K; the humidity of the entering air being 0.007 kg moisture/kg dry air. The nitrate0.2% moisture. The air enters at 405 K and leaves at 355 K; the humidity of the entering air being 0.007 kg moisture/kg dry air. The nitrate
enters at 294 K and leaves at 339 K. neglecting radiation loses, calculate the mass of dry air passing through the dryer. Latent heat ofenters at 294 K and leaves at 339 K. neglecting radiation loses, calculate the mass of dry air passing through the dryer. Latent heat of
water at 294K is 2450 kJ/kgwater at 294K is 2450 kJ/kgK. specific heat capacity of ammonium nitrate is 1.88 kJ/kgK. specific heat capacity of ammonium nitrate is 1.88 kJ/kgK. specific heat capacity of dry air is 0.99 kJ/kgK. specific heat capacity of dry air is 0.99 kJ/kgK.K.
specific heat capacity of water vapor is 2.01 kJ/kgspecific heat capacity of water vapor is 2.01 kJ/kgK.K.

 A. 6.1 kg/s  A. 6.1 kg/s B. 8.4 kg/s B. 8.4 kg/s C. 4.2 kg/s C. 4.2 kg/s D. 10.4 kg/sD. 10.4 kg/s
5.5.  A rotary  A rotary countercurrent countercurrent dyer dyer is fed is fed with ammowith ammonium nitrate nium nitrate containing containing 5% mois5% mois ture at ture at the rate the rate of 1.5 of 1.5 kg/s, akg/s, and disnd discharges the charges the nitrate witnitrate withh

0.2% moisture. The air enters at 405 K and leaves at 355 K; the humidity of the entering air being 0.007 kg moisture/kg dry air. The nitrate0.2% moisture. The air enters at 405 K and leaves at 355 K; the humidity of the entering air being 0.007 kg moisture/kg dry air. The nitrate
enters at 294 K and leaves at 339 K. neglecting radiation loses, calculate the humidity of the air leaving the dryer. Latent heat of water atenters at 294 K and leaves at 339 K. neglecting radiation loses, calculate the humidity of the air leaving the dryer. Latent heat of water at
294K is 2450 kJ/kg294K is 2450 kJ/kgK. specific heat capacity of ammonium nitrate is 1.88 kJ/kgK. specific heat capacity of ammonium nitrate is 1.88 kJ/kgK. specific heat capacity of dry air is 0.99 kJ/kgK. specific heat capacity of dry air is 0.99 kJ/kgK. specificK. specific
heat capacity of water vapor is 2.01 kJ/kgheat capacity of water vapor is 2.01 kJ/kgK.K.

 A. 0.0188 kg/kg  A. 0.0188 kg/kg B. 0.0844 kg/kg B. 0.0844 kg/kg C. 0.5410 kg/kg C. 0.5410 kg/kg D. 1.0051 kg/kgD. 1.0051 kg/kg
6.6. Sulphuric acid is pumped at 3 kg/s through a 60 m length of smooth 25 mm pipe. Calculate the drop in pressure in kPa. Density ofSulphuric acid is pumped at 3 kg/s through a 60 m length of smooth 25 mm pipe. Calculate the drop in pressure in kPa. Density of

acid=1840 kg/macid=1840 kg/m33, viscosity of acid=25 mN, viscosity of acid=25 mNs/ms/m22..
 A. 350  A. 350 B. 840 B. 840 C. 522 C. 522 D.125D.125

7.7. Sulphuric acid is pumped at 3 kg/s through a 60 m length of smooth 25 mm pipe has an unknown pressure drop. If this pressure falls bySulphuric acid is pumped at 3 kg/s through a 60 m length of smooth 25 mm pipe has an unknown pressure drop. If this pressure falls by
one half, what will be the new Reynold's number? Density of acid=1840 kg/mone half, what will be the new Reynold's number? Density of acid=1840 kg/m33, viscosity of acid=25 mN, viscosity of acid=25 mNs/ms/m22..

 A. 3800  A. 3800 B. 4580 B. 4580 C. 7650 C. 7650 D. 5422D. 5422
8.8. Sulphuric acid is pumped at 3 kg/s through a 60 m length of smooth 25 mm pipe has an unknown pressure drop. If this pressure falls bySulphuric acid is pumped at 3 kg/s through a 60 m length of smooth 25 mm pipe has an unknown pressure drop. If this pressure falls by

one half, what will be the new mass flow rate? Density of acid=1840 kg/mone half, what will be the new mass flow rate? Density of acid=1840 kg/m33, viscosity of acid=25 mN, viscosity of acid=25 mNs/ms/m22..
 A. 0.02 kg/s  A. 0.02 kg/s B. 1.86 kg/s B. 1.86 kg/s C. 25.4 kg/s C. 25.4 kg/s D. 14.5 kg/sD. 14.5 kg/s

9.9. What will be the terminal falling velocity of a particle of diameter 10 microns and of density 1600 kg/mWhat will be the terminal falling velocity of a particle of diameter 10 microns and of density 1600 kg/m33 settling in a liquid of density 1000 settling in a liquid of density 1000
kg/mkg/m33 and of viscosity 0.001 Pa and of viscosity 0.001 Pas?s?

 A. 0.033 mm/s  A. 0.033 mm/s B. 0.00005 mm/s B. 0.00005 mm/s C. 1.25 mm/s C. 1.25 mm/s D. 154 mm/sD. 154 mm/s
10.10. From the data in problem #9, if Stokes law applies for particle Reynold's number up to 0.02, what is the diameter of the largest particleFrom the data in problem #9, if Stokes law applies for particle Reynold's number up to 0.02, what is the diameter of the largest particle

whose behavior is governed by Stokes law for this solid and liquid?whose behavior is governed by Stokes law for this solid and liquid?
 A. 10 microns  A. 10 microns B. 85 microns B. 85 microns C. 380 microns C. 380 microns D. 540 micronsD. 540 microns

11.11.  A solid material in a cube sh A solid material in a cube shape floats in oil of density ape floats in oil of density 800 kg/m800 kg/m33 with one-third of the block out of the oil. What is the buoyant force on the with one-third of the block out of the oil. What is the buoyant force on the
cube whose edge is 0.75 cm?cube whose edge is 0.75 cm?

 A. 2.207E-3 N  A. 2.207E-3 N B. 1.255E-3 N B. 1.255E-3 N C. 2.581E-3 N C. 2.581E-3 N D. 3.012E-3 ND. 3.012E-3 N
12.12.  A block  A block of wooof wood that d that weighs weighs 71.2 71.2 N and N and of spof specific gecific g ravity ravity 0.72 is 0.72 is tied btied by a y a string to string to the bthe bottom of ottom of a tank a tank of wateof wate r in r in order order to have to have thethe

block totally immersed. Determine the tension in the string.block totally immersed. Determine the tension in the string.
 A. 94.93 N  A. 94.93 N B. 23.73 N B. 23.73 N C. 47.72 N C. 47.72 N D. 50.25 ND. 50.25 N

13.13. When one of the fluids is highly corrosive and has fouling tendency, it shouldWhen one of the fluids is highly corrosive and has fouling tendency, it should
 A. preferably flow inside the tube for i A. preferably flow inside the tube for i ts easier internal cleaningts easier internal cleaning
B. preferably flow outside the tubeB. preferably flow outside the tube
C. flow at very slow velocityC. flow at very slow velocity
D. flow outside the tube when the flow is counter-current and inside the tube when the flow is co- currentD. flow outside the tube when the flow is counter-current and inside the tube when the flow is co- current

14.14. Optimum reflux ratio in a continuous distillation column is determined by theOptimum reflux ratio in a continuous distillation column is determined by the
 A. maximum permissible vapor veloci A. maximum permissible vapor veloci tyty
B. flooding limit of the columnB. flooding limit of the column
C. total cost consideration (fixed cost of the column plus the cooling water and steam cost)C. total cost consideration (fixed cost of the column plus the cooling water and steam cost)
D. none of theseD. none of these

15.15. High pressure fluid in a shell and tube heat exchanger should preferably be routed through theHigh pressure fluid in a shell and tube heat exchanger should preferably be routed through the
 A. tubes to avoid the expense of high  A. tubes to avoid the expense of high pressure shell constructionpressure shell construction
B. shell side for smaller total pressure dropB. shell side for smaller total pressure drop
C. shell side if the flow is counter-current and tube side if the flow is co-currentC. shell side if the flow is counter-current and tube side if the flow is co-current
D. shell side for larger overall heat transfer coefficientD. shell side for larger overall heat transfer coefficient

16.16. The percentage composition of a gaseous hydrocarbon is 85.62% C and 14.38% H. the density of this gas is 1.26 g/L at STP. DetermineThe percentage composition of a gaseous hydrocarbon is 85.62% C and 14.38% H. the density of this gas is 1.26 g/L at STP. Determine
the formula of this hydrocarbon.the formula of this hydrocarbon.

 A. CH A. CH22 B. CB. C22HH44 C. CC. C33HH66 D. CD. C44HH88

17.17. Sodium azide, NaNSodium azide, NaN33 may be produced by the reaction: 3NaNH may be produced by the reaction: 3NaNH22 + NaNO + NaNO33 → NaN→ NaN33 + 3NaOH +NH + 3NaOH +NH33. If 5 grams of NaN. If 5 grams of NaN33 is isolated from is isolated from
the reaction mixture, what percentage of the theoretical is obtained starting 15 grams of NaNHthe reaction mixture, what percentage of the theoretical is obtained starting 15 grams of NaNH22??

 A. 28.96%  A. 28.96% B. 32.58% B. 32.58% C. 43.44% C. 43.44% D. 65.16%D. 65.16%
18.18. The partial pressure of water in an air-water vapor mixture at 1 atm and 110°F is 50 mmHg. How much heat in BTU is required to raiseThe partial pressure of water in an air-water vapor mixture at 1 atm and 110°F is 50 mmHg. How much heat in BTU is required to raise

the temperature of 10 lbs gas mixture to 220°F?the temperature of 10 lbs gas mixture to 220°F?
 A. 93 BTU  A. 93 BTU B. 274 BTU B. 274 BTU C. 418 BTU C. 418 BTU D. 654 BTUD. 654 BTU
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19.19. For a superheated steam, the minimum number of property given to fixed its state isFor a superheated steam, the minimum number of property given to fixed its state is
 A. 1  A. 1 B. 2 B. 2 C. 3 C. 3 D. 4D. 4

20.20. During a reversible process executed by a nonflow system, the pressure increases from 50 psia to 200 psia in accordance with PV=C, theDuring a reversible process executed by a nonflow system, the pressure increases from 50 psia to 200 psia in accordance with PV=C, the
internal energy increases 21.4 Btu; the initial volume is Vi=3 ftinternal energy increases 21.4 Btu; the initial volume is Vi=3 ft33. Find the heat.. Find the heat.

 A. 17 Btu  A. 17 Btu B. 20 Btu B. 20 Btu C. -17 Btu C. -17 Btu D. -20 BtuD. -20 Btu
21.21. Enthalpy of compressed air at 5 bar and 240 K in kJ/kg isEnthalpy of compressed air at 5 bar and 240 K in kJ/kg is

 A. 238.5  A. 238.5 B. 270.2 B. 270.2 C. 280.4 C. 280.4 D. 295.5D. 295.5
22.22. The BPR of a 50% solution of NaOH at an evaporator pressure of 4.7 psia isThe BPR of a 50% solution of NaOH at an evaporator pressure of 4.7 psia is

 A. 73°F  A. 73°F B. 53°F B. 53°F C. 85°F C. 85°F D. 103°FD. 103°F
23.23. One kg of water falls over a 100 m waterfall and lands in the pool at the bottom. This converts the potential energy it had at the top of theOne kg of water falls over a 100 m waterfall and lands in the pool at the bottom. This converts the potential energy it had at the top of the

fall to internal energy. How much does the temperature of the water increase?fall to internal energy. How much does the temperature of the water increase?
 A. 0.12°F  A. 0.12°F B. 0.22°F B. 0.22°F C. 0.42°F C. 0.42°F D. 0.62°FD. 0.62°F

24.24. Prandtl number of toluene at 60°C isPrandtl number of toluene at 60°C is
 A. 2.0  A. 2.0 B. 3.4 B. 3.4 C. 4.8 C. 4.8 D. 5.5D. 5.5

25.25. How much heat is necessary to raise the temperature of 10 g of argon through 10°C at constant volume?How much heat is necessary to raise the temperature of 10 g of argon through 10°C at constant volume?
 A. 5.5 cal  A. 5.5 cal B. 12.5 cal B. 12.5 cal C. 7.5 cal C. 7.5 cal D. 14.0 calD. 14.0 cal

26.26. Water has its viscosity at 68°F equal to 0.01008 poise, what is the absolute viscosity in lbWater has its viscosity at 68°F equal to 0.01008 poise, what is the absolute viscosity in lbs/fts/ft22??
 A. 2.11E-5  A. 2.11E-5 B. 3.12E-8 B. 3.12E-8 C. 1.22E-7 C. 1.22E-7 D. 4.13E-7D. 4.13E-7

27.27. One hundred mole per hour of a 40% m solution of ethylene dichloride in toluene is fed into the middle of a distillation column. There is noOne hundred mole per hour of a 40% m solution of ethylene dichloride in toluene is fed into the middle of a distillation column. There is no
net accumulation in the column; 100 mole/hr of total material leaves in two streams, an overhead or 'distillate' stream and a 'bottoms'net accumulation in the column; 100 mole/hr of total material leaves in two streams, an overhead or 'distillate' stream and a 'bottoms'
stream. The distillate stream contains 95% m ethylene dichloride and the bottoms stream contains 10% m ethylene dichloride. What is thestream. The distillate stream contains 95% m ethylene dichloride and the bottoms stream contains 10% m ethylene dichloride. What is the
rate of flow of the distillate stream?rate of flow of the distillate stream?

 A. 64.7 mole/hr  A. 64.7 mole/hr B. 53.8 mole/hr B. 53.8 mole/hr C. 35.3 mole/hr C. 35.3 mole/hr D. 45.9 mole/hrD. 45.9 mole/hr
28.28.  An  An engine engine of of a a Mercedes-Benz Mercedes-Benz automobile automobile has has an an intake intake air air of of 20 20 C C and and compresses compresses it it adiabatically adiabatically up up to to 10% 10% of of its its initial initial volume.volume.

Considering the air as an ideal gas, find its final temperature at the end of the compression.Considering the air as an ideal gas, find its final temperature at the end of the compression.
 A. 736 K  A. 736 K B. 768 K B. 768 K C. 878 K C. 878 K D. 787 KD. 787 K

29.29.  A pump receives 8 kg/s of water a A pump receives 8 kg/s of water a t 220 kPa and 110°C and discharges t 220 kPa and 110°C and discharges it at 1100 kPa. Compute the poit at 1100 kPa. Compute the po wer required in kW.wer required in kW.
 A. 8.126  A. 8.126 B. 5.082 B. 5.082 C. 7.014 C. 7.014 D. 6.104D. 6.104

30.30. Cv is given byCv is given by
 A. A. (∂U/∂T)(∂U/∂T)VV B. (∂U/∂V)B. (∂U/∂V)TT C. (∂U/∂P)C. (∂U/∂P)VV D. (∂V/∂T)D. (∂V/∂T)PP

31.31. Gibbs free energy (G) is defined asGibbs free energy (G) is defined as
 A. G = U A. G = U – – TS TS B. B. G G = = HH – – TS TS C. C. G G = = H H + + TS TS D. D. G G = = U U + + TSTS

32.32.  A solid body floats in a liquid with s A solid body floats in a liquid with s pecific gravity 0.8 with 2/5 of its volpecific gravity 0.8 with 2/5 of its vol ume exposed to air. Its specific graviume exposed to air. Its specific gravi ty isty is
 A. 0.6  A. 0.6 B. 0.48 B. 0.48 C. 0.4 C. 0.4 D. 0.32D. 0.32

33.33. The critical speed of a ball mill in rpm whose diameter is 12 inches with grinding balls of diameter ½ in is approximately ____ rpm.The critical speed of a ball mill in rpm whose diameter is 12 inches with grinding balls of diameter ½ in is approximately ____ rpm.
 A. 60  A. 60 B. 50 B. 50 C. 90 C. 90 D. 80D. 80

34.34.  A heat  A heat engine absoengine abso rbs 1000 rbs 1000 Btu at Btu at 800°F, and 800°F, and rejects heat rejects heat at 100°F. at 100°F. the work the work done by done by the engine, the engine, if its if its efficiency is efficiency is 50% of 50% of the Carnotthe Carnot
efficiency is closest toefficiency is closest to

 A. 150000 ft-lbf  A. 150000 ft-lbf B. 217000 ft-lbf B. 217000 ft-lbf C. 440000 ft-lbf C. 440000 ft-lbf D. 110000 ft-lbfD. 110000 ft-lbf
35.35.  A solution of NH A solution of NH44Cl is saturated at 70°C. Calculate the temperature to which this solution must be cooled in order to crystallize out 45% ofCl is saturated at 70°C. Calculate the temperature to which this solution must be cooled in order to crystallize out 45% of

the NHthe NH44Cl.Cl.
 A. 9.5°C  A. 9.5°C B. 52.5°C B. 52.5°C C. 40.7°C C. 40.7°C D. 34.5°CD. 34.5°C

36.36. For an ideal Otto engine operating on the air standard, the temperature at the end of isentropic compression is 840°F and at the end ofFor an ideal Otto engine operating on the air standard, the temperature at the end of isentropic compression is 840°F and at the end of
expansion is 2540°F. The compression ratio is 7.5. Find the efficiency.expansion is 2540°F. The compression ratio is 7.5. Find the efficiency.

 A. 34%  A. 34% B. 48% B. 48% C. 67% C. 67% D. 82%D. 82%
37.37. From the data in problem 36, find the work done by the cycle in Btu/lb of air.From the data in problem 36, find the work done by the cycle in Btu/lb of air.

 A. 220  A. 220 B. 442 B. 442 C. 310 C. 310 D. 570D. 570

-------------------------------------------------------------------------------------NOTHING FOLLOWS----------------------------------------------------------------------------------------------------------------------------------------------------------------NOTHING FOLLOWS---------------------------------------------------------------------------
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1.1.  A storage tank  A storage tank at 100°F is at 100°F is partfull of partfull of a liquid mia liquid mixture which contaixture which contai ns 50 mns 50 mole percent nole percent n -butane and -butane and 50 mole p50 mole percent n-pentane. ercent n-pentane. The vaporThe vapor
space contains only butane and pentane vapors. What is the pressure in the vapor space?space contains only butane and pentane vapors. What is the pressure in the vapor space?

 A. 1.95 atm  A. 1.95 atm B. 3.5 atm B. 3.5 atm C. 4.1 atm C. 4.1 atm D. 0.65 atmD. 0.65 atm
2.2. From the data in problem#1, what is the mole fraction n-butane of the vapors?From the data in problem#1, what is the mole fraction n-butane of the vapors?

 A. 0.43  A. 0.43 B. 0.65 B. 0.65 C. 0.77 C. 0.77 D. 0.93D. 0.93
3.3.  A still contain A still contains a liquor composs a liquor compos ition of oition of o -xylene 10%, m-xyl-xylene 10%, m-xylene 65%, p-xyleene 65%, p-xylene 17%, benzene ne 17%, benzene 4% and ethyl 4% and ethyl benzene 4%. Hobenzene 4%. How many platesw many plates

are required at total reflux to give a product of 80% m-xylene, and 14% p-xylene? The data are given as mass percent.are required at total reflux to give a product of 80% m-xylene, and 14% p-xylene? The data are given as mass percent.
 A. 30 plates  A. 30 plates B. 39 plates B. 39 plates C. 53 plates C. 53 plates D. 60 platesD. 60 plates

4.4.  An ideal mixture f A and B is to b An ideal mixture f A and B is to b e distilled continuously. If the relative ve distilled continuously. If the relative v olatility is constant at 1.75 andolatility is constant at 1.75 and
Feed Feed = = saturated saturated liquid liquid with with 50 50 mol% mol% A A feed feed rate rate = = 200 200 lbmol/hrlbmol/hr
Distillation Distillation composition composition = = 90%A 90%A bottoms bottoms composition composition =10% =10% AA

Find the minimum number of theoretical stages.Find the minimum number of theoretical stages.
 A. 7  A. 7 B. 3 B. 3 C. 10 C. 10 D. 15D. 15

5.5. The distance between plates isThe distance between plates isy =0.5 cm,y =0.5 cm, v = 10 cm/s and the fluid is ethyl alcohol at 273 K having a viscosity of 1.77 cp. Calculate thev = 10 cm/s and the fluid is ethyl alcohol at 273 K having a viscosity of 1.77 cp. Calculate the
shear stress in dyne/cmshear stress in dyne/cm22..

 A. 0.210  A. 0.210 B. 0.354 B. 0.354 C. 0.540 C. 0.540 D. 0.720D. 0.720
6.6. What head, in meters of air, at ambient conditions of 100 kPa and 20°C is equivalent to 15 kPa?What head, in meters of air, at ambient conditions of 100 kPa and 20°C is equivalent to 15 kPa?

 A. 49  A. 49 B. 131 B. 131 C. 257 C. 257 D. 1282D. 1282
7.7. Calculate the pressure drop when 3 kg/s of sulphuric acid flows through 60 m of 25 mm pipe (density=1840 kg/mCalculate the pressure drop when 3 kg/s of sulphuric acid flows through 60 m of 25 mm pipe (density=1840 kg/m33, viscosity=0.025 Pa, viscosity=0.025 Pas).s).

 A. 210 kPa  A. 210 kPa B. 442 kPa B. 442 kPa C. 755 kPa C. 755 kPa D. 900 kPaD. 900 kPa
8.8. The unit-lateral deformation of a body under stress divided by the unit longitudinal deformation is known asThe unit-lateral deformation of a body under stress divided by the unit longitudinal deformation is known as

 A. Poisson's ratio  A. Poisson's ratio B. Hooke's law B. Hooke's law C. Euler's ratio C. Euler's ratio D. Mohr modulusD. Mohr modulus
9.9. Le/D for fully open globe valve may be aroundLe/D for fully open globe valve may be around

 A. 10  A. 10 B. 25 B. 25 C. 75 C. 75 D. 300D. 300
10.10. What is the porosity of a solid if its bulk density = 1125 kg/mWhat is the porosity of a solid if its bulk density = 1125 kg/m33 and its true density is 1500 kg/m and its true density is 1500 kg/m33??

 A. 0.25  A. 0.25 B. 0.75 B. 0.75 C. 1.33 C. 1.33 D. 0.33D. 0.33
11.11. What alloying element is added in stainless steel to impart corrosion resistance?What alloying element is added in stainless steel to impart corrosion resistance?

 A. chromium  A. chromium B. vanadium B. vanadium C. titanium C. titanium D. copperD. copper
12.12. It is equal to the gross annual sales divided by the fixed capital investment.It is equal to the gross annual sales divided by the fixed capital investment.

 A. turnover ratio  A. turnover ratio B. capital ratio B. capital ratio C. investment ratio C. investment ratio D. acid ratioD. acid ratio
13.13.  A replica of a commercial scale pla A replica of a commercial scale pla nt.nt.

 A. lab scale  A. lab scale B. bench scale B. bench scale C. pilot scale C. pilot scale D. small scaleD. small scale
14.14. Prandtl number of toluene at 60°C isPrandtl number of toluene at 60°C is

 A. 2.0  A. 2.0 B. 3.4 B. 3.4 C. 4.8 C. 4.8 D. 5.5D. 5.5
15.15. High pressure fluid in a shell and tube heat exchanger should preferably be routed through theHigh pressure fluid in a shell and tube heat exchanger should preferably be routed through the

 A. tubes to avoid the expense of high  A. tubes to avoid the expense of high pressure shell constructionpressure shell construction
B. shell side for smaller total pressure dropB. shell side for smaller total pressure drop
C. shell side if the flow is counter-current and tube side if the flow is co-currentC. shell side if the flow is counter-current and tube side if the flow is co-current
D. shell side for larger overall heat transfer coefficientD. shell side for larger overall heat transfer coefficient

16.16. When one of the fluids id highly corrosive and has fouling tendency , it shouldWhen one of the fluids id highly corrosive and has fouling tendency , it should
 A. preferably flow inside the tube for i A. preferably flow inside the tube for i ts easier internal cleaningts easier internal cleaning
B. preferably flow outside the tubeB. preferably flow outside the tube
C. flow at very slow velocityC. flow at very slow velocity
D. D. flow flow outside outside the the tube tube when when the the flow flow is is counter-current counter-current and and inside inside the the tube tube when when the the flow flow is is co- co- currentcurrent

17.17. The viscosity of 40% by weight sucrose in water at 20°C in centipoises isThe viscosity of 40% by weight sucrose in water at 20°C in centipoises is
 A. 5.026  A. 5.026 B. 6.223 B. 6.223 C. 7.499 C. 7.499 D. 56.7D. 56.7

18.18. The boiling point of 60% HThe boiling point of 60% H22SOSO4(aq)4(aq)

 A. 250°F  A. 250°F B. 280°F B. 280°F C. 300°F C. 300°F D. 305°FD. 305°F
19.19. Which of the following does not belong to the group?Which of the following does not belong to the group?

 A. rougher  A. rougher B. classifier B. classifier C. scavenger/recleaner C. scavenger/recleaner D. cleanerD. cleaner
20.20.  A dimensionless number which is the  A dimensionless number which is the ratio of the characteristic relaxatioratio of the characteristic relaxatio n time of the fluid and tn time of the fluid and t he characteristic time scale of flow.he characteristic time scale of flow.

 A. Deborah number  A. Deborah number B. Peclet number B. Peclet number C. Grashof number C. Grashof number D. Froude numberD. Froude number

BRINGHOME EXAMBRINGHOME EXAM
1.1. Two streams are mixed to form a single stream. Only the flow in the mixed stream is known. A soluble salt is added to one of the originalTwo streams are mixed to form a single stream. Only the flow in the mixed stream is known. A soluble salt is added to one of the original

streams at a steady state and samples of this stream show it to be 4.76% salt by weight. Samples of the combined stream show it to bestreams at a steady state and samples of this stream show it to be 4.76% salt by weight. Samples of the combined stream show it to be
0.62% by weight. 0.62% by weight. What is the flow ratio What is the flow ratio of the two original streams?of the two original streams?

 A. 2.3  A. 2.3 B. 4.5 B. 4.5 C. 6.7 C. 6.7 D. 9.8D. 9.8
2.2. Tung meal contain 55% oil is to be extracted at the rate of 4000 lb/hr using n-hexane containing 5% oil as solvent. A countercurrentTung meal contain 55% oil is to be extracted at the rate of 4000 lb/hr using n-hexane containing 5% oil as solvent. A countercurrent

multiple stage extraction system is to be used. the meal retains 2 lb of solvent/lb of oil free meal while the residual charge contain 0.11 lbmultiple stage extraction system is to be used. the meal retains 2 lb of solvent/lb of oil free meal while the residual charge contain 0.11 lb
oil/lb oil free meal while the product is composed of 15% oil. The theoretical number of ideal stages isoil/lb oil free meal while the product is composed of 15% oil. The theoretical number of ideal stages is

 A. 3  A. 3 B. 4 B. 4 C. 5 C. 5 D. 6D. 6
3.3. Suppose we dilute 1 lb of 50 wt% NaOH solution at 70°F with 1 lb of pure water, also at 70°F. What is the final temperature if the mixing isSuppose we dilute 1 lb of 50 wt% NaOH solution at 70°F with 1 lb of pure water, also at 70°F. What is the final temperature if the mixing is

adiabatic?adiabatic?
 A. 123°F  A. 123°F B. 100V B. 100V C. 92°F C. 92°F D. 85°FD. 85°F

4.4. During a reversible process executed by a non-flow system, the pressure increases from 50 psia to 200 psia in accordance with PV=C, theDuring a reversible process executed by a non-flow system, the pressure increases from 50 psia to 200 psia in accordance with PV=C, the
internal energy increases 21.4 Btu; the initial volume is Vi=3 ftinternal energy increases 21.4 Btu; the initial volume is Vi=3 ft33. Find the heat.. Find the heat.

 A. 17 Btu  A. 17 Btu B. 20 Btu B. 20 Btu C. -17 Btu C. -17 Btu D. -20 BtuD. -20 Btu

Page 1 of 2Page 1 of 2



5.5.  A pump receives 8 kg/s of water  A pump receives 8 kg/s of water at 220 kPa and 110°C and dischargat 220 kPa and 110°C and discharg es it at 1100 kPa. Compute the poes it at 1100 kPa. Compute the po wer required in kW.wer required in kW.
 A. 8.126  A. 8.126 B. 5.082 B. 5.082 C. 7.014 C. 7.014 D. 6.104D. 6.104

6.6. Estimate the necessary wall thickness for a horizontal cylindrical pressure vessel with a diameter of 10 ft, a working pressure of 250 psigEstimate the necessary wall thickness for a horizontal cylindrical pressure vessel with a diameter of 10 ft, a working pressure of 250 psig
and a design tensile stress of 20,000 psig.and a design tensile stress of 20,000 psig.

 A. 1.90 cm  A. 1.90 cm B. 2.70 cm B. 2.70 cm C. 2.30 cm C. 2.30 cm D. 2.50 cmD. 2.50 cm
7.7. In a batch process, 100 lb of carbon monoxide gas are compressed adiabatically from 80°F and 15 psia to a final temperature of 600°F. IfIn a batch process, 100 lb of carbon monoxide gas are compressed adiabatically from 80°F and 15 psia to a final temperature of 600°F. If

the gas is considered to be ideal, calculate the compression in Btu.the gas is considered to be ideal, calculate the compression in Btu.
 A. 1200  A. 1200 B. 4100 B. 4100 C. 5800 C. 5800 D. 9300D. 9300

8.8. In a batch process, 100 lb of carbon monoxide gas are compressed adiabatically from 80°F and 15 psia to a final temperature of 600°F. IfIn a batch process, 100 lb of carbon monoxide gas are compressed adiabatically from 80°F and 15 psia to a final temperature of 600°F. If
the gas is considered to be ideal, calculate the final pressure if the pressure is reversible.the gas is considered to be ideal, calculate the final pressure if the pressure is reversible.

 A. 20 psia  A. 20 psia B. 171 psia B. 171 psia C. 48 psia C. 48 psia D. 520 psiaD. 520 psia
9.9. During a reversible steady flow process by 5 lb/sec of air, the pressure remains constant at p=50 psia and the temperature increasesDuring a reversible steady flow process by 5 lb/sec of air, the pressure remains constant at p=50 psia and the temperature increases

300°F. What is the change in total volume of the air in ft300°F. What is the change in total volume of the air in ft33/s?/s?
 A. 0.75  A. 0.75 B. 11.11 B. 11.11 C. 87.5 C. 87.5 D. 97.1D. 97.1

10.10. The work required to compress a gas reversibly according to pVThe work required to compress a gas reversibly according to pV1.301.30=constant is 50,000 ft=constant is 50,000 ftlb if there is no flow. Determine the change inlb if there is no flow. Determine the change in
internal energy if the gas is air.internal energy if the gas is air.

 A. 48.2 Btu  A. 48.2 Btu B. 2.45 Btu B. 2.45 Btu C. 121 Btu C. 121 Btu D. 187 BtuD. 187 Btu
11.11. Water is flowing through a pipe. A pitot-static gage registers 3.0 in. of mercury. What is the velocity of the water in the pipe?Water is flowing through a pipe. A pitot-static gage registers 3.0 in. of mercury. What is the velocity of the water in the pipe?

 A. 2.85 m/s  A. 2.85 m/s B. 4.33 m/s B. 4.33 m/s C. 3.86 m/s C. 3.86 m/s D. 5.72 m/sD. 5.72 m/s
12.12.  A 70°C aqueous  A 70°C aqueous solution initially solution initially containing 15 mol% containing 15 mol% KNOKNO33 is to be boiled so as to give a final yield of solid KNO is to be boiled so as to give a final yield of solid KNO33 of 60%. How much (in of 60%. How much (in

% of initial water content) of the initial water must be boiled off?% of initial water content) of the initial water must be boiled off?
 A. 30%  A. 30% B. 45% B. 45% C. 60% C. 60% D. D. 72%72%

13.13.  At the fertilizer  At the fertilizer plant drier, the plant drier, the special formula special formula 14-14-14, requires 14-14-14, requires the removal the removal of 200 lbs of 200 lbs of water per hour of water per hour to assure to assure good granulation. Aigood granulation. Ai rr
at 70°F and 50% relative humidity enters the drier and leaves at 140°F and 80% relative humidity. What is the weight of the bone-dry airat 70°F and 50% relative humidity enters the drier and leaves at 140°F and 80% relative humidity. What is the weight of the bone-dry air
used per hour? Assume barometer reading at 760 mmHg.used per hour? Assume barometer reading at 760 mmHg.

 A. 18.09 lbd.a/hr  A. 18.09 lbd.a/hr B. 180.9 lbd.a/hr B. 180.9 lbd.a/hr C. 1809 lbd.a/hr C. 1809 lbd.a/hr D. 10890 lbd.a/hrD. 10890 lbd.a/hr
14.14. Petroleum oil of specific gravity of 0.9 and viscosity 13 centipoises flows isothermally through a horizontal sch 40, 3-in pipe. A pitot tube isPetroleum oil of specific gravity of 0.9 and viscosity 13 centipoises flows isothermally through a horizontal sch 40, 3-in pipe. A pitot tube is

inserted at the center of the pipe, and its lead are filled with the same oil and attached to a U-tube containing water. The reading on theinserted at the center of the pipe, and its lead are filled with the same oil and attached to a U-tube containing water. The reading on the
manometer is 3 ft. calculate the volumetric flow of oil (ftmanometer is 3 ft. calculate the volumetric flow of oil (ft33/min)./min).

 A. 0.11  A. 0.11 B. 1.12 B. 1.12 C. 11.12 C. 11.12 D. 112D. 112
15.15. Two pound air is compressed from 20 psia to 200 psia while maintaining the temperature constant at 100°F. Calculate the heat transferTwo pound air is compressed from 20 psia to 200 psia while maintaining the temperature constant at 100°F. Calculate the heat transfer

needed to accomplish this process.needed to accomplish this process.
 A. -176.7 Btu  A. -176.7 Btu B. -180.6 Btu B. -180.6 Btu C. -182.1 Btu C. -182.1 Btu D. -185.8 BtuD. -185.8 Btu

16.16. Shape factor for a cylinder whose length equals its diameter isShape factor for a cylinder whose length equals its diameter is
 A. 1.5  A. 1.5 B. 0.5 B. 0.5 C. 1 C. 1 D. 0D. 0

17.17.  A gasoline e A gasoline engine in a ngine in a bus takes bus takes in 10 in 10 kJ of heakJ of hea t and delit and deli vers 2 kJ vers 2 kJ of mechanical of mechanical work per cycwork per cyc le. Compute le. Compute the efficiency the efficiency of the engine of the engine ifif
heat is obtained by burning gasoline with a heating value of 50000 kJ/kg.heat is obtained by burning gasoline with a heating value of 50000 kJ/kg.

 A. 20%  A. 20% B. 30% B. 30% C. 40% C. 40% D. 17%D. 17%
18.18. NaSONaSO44HH22O crystals are formed by cooling 100 kg of 30% by weight aqueous solution of Na SOO crystals are formed by cooling 100 kg of 30% by weight aqueous solution of Na SO44. The final concentration of the solute in. The final concentration of the solute in

the solution is 10%. The weight of the crystals isthe solution is 10%. The weight of the crystals is
 A. 22.33 kg  A. 22.33 kg B. 32.2 kg B. 32.2 kg C. 45.35 kg C. 45.35 kg D. 58.65 kgD. 58.65 kg

19.19. Pressure drop due to pipe fittings can be estimated byPressure drop due to pipe fittings can be estimated byp/p = 4f (Lp/p = 4f (Lee/D) (V/D) (V22/2gc) where L/2gc) where Lee = equivalent length of straight pipeline which will = equivalent length of straight pipeline which will
incur the same frictional loss as the fitting and D= diameter of the fitting. The value of the Lincur the same frictional loss as the fitting and D= diameter of the fitting. The value of the Lee/D (dimensionless) for 45° elbow and 180°/D (dimensionless) for 45° elbow and 180°
close return bends would be respectively aroundclose return bends would be respectively around

 A. 5 and 10  A. 5 and 10 B. 45 and 75 B. 45 and 75 C. 180 and 300 C. 180 and 300 D. 300 and 500D. 300 and 500
20.20. Critical pressure of nitrogen.Critical pressure of nitrogen.

 A. 65 atm  A. 65 atm B. 33.5 atm B. 33.5 atm C. 100 atm C. 100 atm D. 62.5 atmD. 62.5 atm
21.21. Compressibility factor for oxygen at 140 K and 80 barCompressibility factor for oxygen at 140 K and 80 bar

 A. 0.1940  A. 0.1940 B. 0.2969 B. 0.2969 C. 0.2527 C. 0.2527 D. 0.3099D. 0.3099
22.22. Emissivity of sandstone isEmissivity of sandstone is

 A. 0.23  A. 0.23 B. 0.59 B. 0.59 C. 0.78 C. 0.78 D. 0.90D. 0.90
23.23.  Air enters at  Air enters at a rate oa rate o f 20 kmol/mf 20 kmol/m in in a in in a vessel that vessel that contains 10 contains 10 mm33 liquid hexane at 20°C. The leaving gas mixture contains 91% hexane. liquid hexane at 20°C. The leaving gas mixture contains 91% hexane.

How long it takes to vaporize or absorb all the hexane in the vessel?How long it takes to vaporize or absorb all the hexane in the vessel?
 A. about 0.5 min  A. about 0.5 min B. about 1 hr B. about 1 hr C. about 0.5 hr C. about 0.5 hr D. about 20 minD. about 20 min

-------------------------------------------------------------------------------------NOTHING FOLLOWS----------------------------------------------------------------------------------------------------------------------------------------------------------------NOTHING FOLLOWS---------------------------------------------------------------------------
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1.1. Fresh orange juice contains 12.0 wt% solids. Initially a single evaporation process was used for the concentration to 45%, but volatileFresh orange juice contains 12.0 wt% solids. Initially a single evaporation process was used for the concentration to 45%, but volatile

constituents of the juice escaped with the water, leaving the concentration with a flat taste. The present process overcomes this problem byconstituents of the juice escaped with the water, leaving the concentration with a flat taste. The present process overcomes this problem by
passing the evaporator with a fraction of the fresh juice; the juice that enters the evaporator is concentrated to 58% solids, the product ispassing the evaporator with a fraction of the fresh juice; the juice that enters the evaporator is concentrated to 58% solids, the product is
mixed with the bypassed fresh juice to achieve the desired final concentration of solids. Calculate the fraction of the feed that by passedmixed with the bypassed fresh juice to achieve the desired final concentration of solids. Calculate the fraction of the feed that by passed
the evaporator.the evaporator.

 A. 5% bypass  A. 5% bypass B. 10% bypass B. 10% bypass C. 15% bypass C. 15% bypass D. 30% bypassD. 30% bypass
2.2. It is the residue for the destructive distillation of wood.It is the residue for the destructive distillation of wood.

 A. shale oil  A. shale oil B. charcoal B. charcoal C. bagasse C. bagasse D. charD. char
3.3. Orsat analysis of the stack gas from the combustion of the gaseous mixture of ethane and methane shows 10.57% COOrsat analysis of the stack gas from the combustion of the gaseous mixture of ethane and methane shows 10.57% CO22, 3.79% O, 3.79% O22 and the and the

rest Nrest N22. The air enters at 30°C and the barometer reads 760 mmHg. If the partial pressure of water in the stack gas is 127 mmHg, what is. The air enters at 30°C and the barometer reads 760 mmHg. If the partial pressure of water in the stack gas is 127 mmHg, what is
the relative humidity of the incoming air?the relative humidity of the incoming air?

 A. 88%  A. 88% B. 80% B. 80% C. 70% C. 70% D. 66%D. 66%
4.4. Flooding in a column results due toFlooding in a column results due to

 A. high pressure drop  A. high pressure drop C. low pressure dropC. low pressure drop
B. B. low low velocity velocity of of the the liquid liquid D. D. high high temperaturetemperature

5.5. If 150 L of nitrogen gas (n=1.4) expands adiabatically starting at a pressure of 1 atm and the final volume is 250 L, what is the finalIf 150 L of nitrogen gas (n=1.4) expands adiabatically starting at a pressure of 1 atm and the final volume is 250 L, what is the final
pressure?pressure?

 A. 0.43 atm  A. 0.43 atm B. 0.51 atm B. 0.51 atm C. 0.49 atm C. 0.49 atm D. 0.58 atmD. 0.58 atm
6.6. During an isentropic expansion of air, the volume triples. If the initial temperature is 200°C, what is the final temperature in °C?During an isentropic expansion of air, the volume triples. If the initial temperature is 200°C, what is the final temperature in °C?

 A. 28.5  A. 28.5 B. 31.8 B. 31.8 C. 26.4 C. 26.4 D. 34.9D. 34.9
7.7. Pine oil is used in froth flotation technique acts as aPine oil is used in froth flotation technique acts as a

 A. collector  A. collector B. frother B. frother C. modifier C. modifier D. activatorD. activator
8.8.  A PFR operating isothermally at  A PFR operating isothermally at 773 K is used to conduct the followin773 K is used to conduct the followin g reactions:g reactions:

Methylacetoxipropionate → acetic acid + methyl acrylate if a feed of pure methyMethylacetoxipropionate → acetic acid + methyl acrylate if a feed of pure methylacetoxipropionate enters at 5 atm and at a flow rate oflacetoxipropionate enters at 5 atm and at a flow rate of
0.193 ft0.193 ft33/s, what length of pipe with a cross sectional area of 0.0388 ft/s, what length of pipe with a cross sectional area of 0.0388 ft22 is necessary for the reaction to achieve 90% conversion? Data: κ =is necessary for the reaction to achieve 90% conversion? Data: κ =
7.8 x 107.8 x 1099 exp[ -19, 200/T]s exp[ -19, 200/T]s-1-1

 A. 110 ft  A. 110 ft B. 122 ft B. 122 ft C.134 ft C.134 ft D. 149 ftD. 149 ft
9.9.  A boiler is fired with a coal containi A boiler is fired with a coal containi ng 75% carbon and 8 percent ashng 75% carbon and 8 percent ash , burned under such conditions th, burned under such conditions th at the elimination of coat the elimination of co mbustiblembustible

matter from the refuse is complete. The air enters the furnace at 90°F with a relative humidity of 80%. matter from the refuse is complete. The air enters the furnace at 90°F with a relative humidity of 80%. The vapor pressure of water at 90°FThe vapor pressure of water at 90°F
is 36mmHg. The flue gas go to the stack gas at 380°F. The average flue gas analysis shows 12.6% COis 36mmHg. The flue gas go to the stack gas at 380°F. The average flue gas analysis shows 12.6% CO22, 6.2% O, 6.2% O22 and 1% CO. calculateand 1% CO. calculate
the percent excess air.the percent excess air.

 A. 25.4%  A. 25.4% B. 32.8% B. 32.8% C. 41.5% C. 41.5% D. 48.7%D. 48.7%
10.10. From the data in problem #9, calculate the % oxygen in the fuel.From the data in problem #9, calculate the % oxygen in the fuel.

 A. 5.1%  A. 5.1% B.11.9% B.11.9% C. 18.5% C. 18.5% D. 22.7%D. 22.7%
11.11. From the data in problem #9, calculate the cubic feet of stack gas per pound of coal.From the data in problem #9, calculate the cubic feet of stack gas per pound of coal.

 A. 355 ft A. 355 ft33 B. B. 388 388 ftft33 C. C. 418 418 ftft33 D. D. 450 450 ftft33

12.12. From the data in problem #9, calculate the cubic feet of air per pound of coal.From the data in problem #9, calculate the cubic feet of air per pound of coal.
 A. 165 ft A. 165 ft33 B. B. 195 195 ftft33 C. C. 210 210 ftft33 D. D. 245 245 ftft33

13.13.  A solution of sodium chloride in wate A solution of sodium chloride in wate r is saturated at a temperature of 15r is saturated at a temperature of 15 °C. Calculate the weight of NaCl that c°C. Calculate the weight of NaCl that c an be dissolved by 100 an be dissolved by 100 lblb
of this solution if it is heated to a temperature of 65°C.of this solution if it is heated to a temperature of 65°C.

 A. 0.08 lb  A. 0.08 lb B. 1.1 lb B. 1.1 lb C. 2.2 lb C. 2.2 lb D. 3.0 lbD. 3.0 lb
(14-15.) Water is used to absorb ammonia from a gas mixture in a single separation stage contactor. The process is schematically represented(14-15.) Water is used to absorb ammonia from a gas mixture in a single separation stage contactor. The process is schematically represented
in the figure below,in the figure below,

The molar gas and liquid flow rates and the inlet mole fractions are given in the figure. Both the liquid and the gas phases are well mixed,The molar gas and liquid flow rates and the inlet mole fractions are given in the figure. Both the liquid and the gas phases are well mixed,
and the equilibrium relation between y and x is given by y=x.and the equilibrium relation between y and x is given by y=x.

14.14. If the stage is ideal, then the value of y isIf the stage is ideal, then the value of y is
 A. 1/15  A. 1/15 B. 1/10 B. 1/10 C.2/15 C.2/15 D.1/6D.1/6

15.15. If the stage efficiency is 50%, then the value of y isIf the stage efficiency is 50%, then the value of y is
 A. 1/12  A. 1/12 B.1/6 B.1/6 C. ¼ C. ¼ D. 1/3D. 1/3

16.16. It is the tendency of a material to break into smaller sizes in the course of handling.It is the tendency of a material to break into smaller sizes in the course of handling.
 A. brittleness  A. brittleness B. hardness B. hardness C. friability C. friability D. toughnessD. toughness

17.17. It is defined as the total surface of a unit weight or volume of a solid.It is defined as the total surface of a unit weight or volume of a solid.
 A. surface area  A. surface area B. specific surface B. specific surface C. specific volume C. specific volume D. particle sizeD. particle size

18.18. In size reduction, the ratio of the average diameter of the feed to the average diameter of the product is theIn size reduction, the ratio of the average diameter of the feed to the average diameter of the product is the
 A. settling ratio  A. settling ratio C. reduction ratioC. reduction ratio
B. B. diameter diameter ratio ratio D. D. classification classification ratioratio

19.19. Which of the following is a soft material?Which of the following is a soft material?
 A. quartz  A. quartz B. topaz B. topaz C. sapphire C. sapphire D. gypsumD. gypsum

20.20.  A classification technique where ma A classification technique where ma terials of equivalent size are sepaterials of equivalent size are sepa rated according to their densitierated according to their densitie s.s.
 A. sizing  A. sizing B. screening B. screening C. sedimentation C. sedimentation D. sortingD. sorting

Page 1 of 2Page 1 of 2

V = 2 mol/sV = 2 mol/s

L = 1 mol/sL = 1 mol/s

yyoo = 0.1 = 0.1

xxoo = 0 = 0

yy

xx



BRINGHOME EXAMBRINGHOME EXAM

1.1. Water flows at 0.50 m/s through a 20mm tube lined with βWater flows at 0.50 m/s through a 20mm tube lined with β-ethanol. What is the mass transfer coefficient if the Schimdt number is 2330?-ethanol. What is the mass transfer coefficient if the Schimdt number is 2330?
 A. 1.1E-5 m/s  A. 1.1E-5 m/s B. 1.1E-6 m/s B. 1.1E-6 m/s C. 5e-5 m/s C. 5e-5 m/s D. 3.5E-6 m/sD. 3.5E-6 m/s

2.2.  A wetted column 2-in in I.D. con A wetted column 2-in in I.D. con tains air and COtains air and CO22 flowing at 3ft/sec. At one point in the column, the CO flowing at 3ft/sec. At one point in the column, the CO22 concentration in the air is 0.1 mole concentration in the air is 0.1 mole
fraction. At the same point in the column, the concentration of COfraction. At the same point in the column, the concentration of CO22 in the water at the air-water interface is 0.005 mole fraction. The column in the water at the air-water interface is 0.005 mole fraction. The column
operated at 10 atm and 25°C. Calculate the mass transfer coefficient in ftoperated at 10 atm and 25°C. Calculate the mass transfer coefficient in ft33/hr./hr.

 A. 20  A. 20 B. 40 B. 40 C. 80 C. 80 D. 100D. 100
3.3.  A wetted column 2-in in I.D. contai A wetted column 2-in in I.D. contai ns air and COns air and CO22 flowing at 3ft/sec. At one point in the column, the CO flowing at 3ft/sec. At one point in the column, the CO22 concentration in the air is 0.1 concentration in the air is 0.1

mole fraction. At the same point in the column, the concentration of COmole fraction. At the same point in the column, the concentration of CO22 in the water at the air-water interface is 0.005 mole fraction. The in the water at the air-water interface is 0.005 mole fraction. The
column operated at 10 atm and 25°C. Calculate the mass flux at this point of consideration in lbmoles/dr-ftcolumn operated at 10 atm and 25°C. Calculate the mass flux at this point of consideration in lbmoles/dr-ft22

 A. 120.4  A. 120.4 B. 0.005 B. 0.005 C. 1.84 C. 1.84 D. 20.5D. 20.5
4.4. 100 m100 m33/hr of air at 60°C and 20% RH is needed for a chemical reactor. This will be obtained from a process air at 60°C and 10%RH by/hr of air at 60°C and 20% RH is needed for a chemical reactor. This will be obtained from a process air at 60°C and 10%RH by

humidifying adiabatically the process air followed by heating to its original temperature. The wattage of the heater at 80% efficiency ishumidifying adiabatically the process air followed by heating to its original temperature. The wattage of the heater at 80% efficiency is
 A. 5280  A. 5280 B. 8490 B. 8490 C. 10050 C. 10050 D. 11570D. 11570

5.5. If the decomposition of NIf the decomposition of N22OO55 into N into N22OO44 and O and O22 were to proceed to completion in a closed volume of size V. what would be the percent were to proceed to completion in a closed volume of size V. what would be the percent
increase in pressure if the starting composition is 50 percent Nincrease in pressure if the starting composition is 50 percent N22OO55 and 50% N and 50% N22??

 A. 25%  A. 25% B. 20% B. 20% C. 15% C. 15% D.10%D.10%
6.6. The natural abundance of U-235 in uranium is 0.79 atom %. If a sample is enriched to 3 atom% and then is stored in salt mines under theThe natural abundance of U-235 in uranium is 0.79 atom %. If a sample is enriched to 3 atom% and then is stored in salt mines under the

ground, how long will it take the sample to reach the natural abundance level of U-235 (assuming no other processes for U-235; this is notground, how long will it take the sample to reach the natural abundance level of U-235 (assuming no other processes for U-235; this is not
the case if U-238 is present since it can decay to form U-235)? The half-life of U-235 is 7.13the case if U-238 is present since it can decay to form U-235)? The half-life of U-235 is 7.13EE8 years.8 years.

 A. 1.4E9 yrs  A. 1.4E9 yrs B. 1.4E8 yrs B. 1.4E8 yrs C. 1.4E7 yrs C. 1.4E7 yrs D. 1.4E6 yrsD. 1.4E6 yrs
7.7. The turbine of a jet engine operates adiabatically and receives a steady flow of gases at 114 psia. 1340°F and 540 ft/sec. It discharges atThe turbine of a jet engine operates adiabatically and receives a steady flow of gases at 114 psia. 1340°F and 540 ft/sec. It discharges at

30.6 psia, 820°F and 1000ft/sec. Find the work output per pound gas.30.6 psia, 820°F and 1000ft/sec. Find the work output per pound gas.
 A. 124 BTU/lbm  A. 124 BTU/lbm B. 258 BTU/lbm B. 258 BTU/lbm C. 345 BTU/lbm C. 345 BTU/lbm D. 422 BTU/lbmD. 422 BTU/lbm

8.8. The Reynold's number of a sphere falling in air is 1E6. If the sphere's radius is 1ft, what is its velocity? Density of air is 0.00234 slug/ftThe Reynold's number of a sphere falling in air is 1E6. If the sphere's radius is 1ft, what is its velocity? Density of air is 0.00234 slug/ft33 and and
viscosity of air is 3.8E-7 lbf-sec/ftviscosity of air is 3.8E-7 lbf-sec/ft22

 A. 2.5 ft/s  A. 2.5 ft/s B. 5.1 ft/s B. 5.1 ft/s C. 40.6 ft/s C. 40.6 ft/s D. 81.2 ft/sD. 81.2 ft/s
9.9.  A modern jet engine has an initial  A modern jet engine has an initial velocity of almost zero and an exhvelocity of almost zero and an exh aust velocity of about 13aust velocity of about 13 50 ft/s. Medium-sized ones p50 ft/s. Medium-sized ones p roduce a thrust ofroduce a thrust of

20,000 lbf. What is the air flow rate required by such an engine in kg/s?20,000 lbf. What is the air flow rate required by such an engine in kg/s?
 A. 477  A. 477 B. 216 B. 216 C. 186 C. 186 D. 98D. 98

10.10. In a packed column, operating at approximately atmospheric pressure and 295 K, a 10% ammonia-air mixture is scrubbed with water andIn a packed column, operating at approximately atmospheric pressure and 295 K, a 10% ammonia-air mixture is scrubbed with water and
the concentration is reduced to 0.1%. If the whole of the resistance to mass transfer may be regarded as lying within a thin laminar film onthe concentration is reduced to 0.1%. If the whole of the resistance to mass transfer may be regarded as lying within a thin laminar film on
the gas side of the gas-liquid interface, derive from first principles an expression for the rate of absorption at any position in the column. Atthe gas side of the gas-liquid interface, derive from first principles an expression for the rate of absorption at any position in the column. At
some intermediate point where the ammonia concentration in the gas phase has been reduced to 5%, the partial pressure of ammonia insome intermediate point where the ammonia concentration in the gas phase has been reduced to 5%, the partial pressure of ammonia in
equilibrium with the aqueous solution is 660 N/mequilibrium with the aqueous solution is 660 N/m22 and the diffusivity of ammonia in air is 0.24 cm and the diffusivity of ammonia in air is 0.24 cm22/s?/s?

 A. 0.000043 mm  A. 0.000043 mm B. 0.043 mm B. 0.043 mm C. 4.3 mm C. 4.3 mm D.D.
11.11. NN22OO55 decomposes into NO decomposes into NO22 and NO and NO33 with a rate constant 1.96 x 10 with a rate constant 1.96 x 10 1414 exp [-10,660/T] s exp [-10,660/T] s-1-1. At t=0, pure N. At t=0, pure N22OO55 is admitted into a constant is admitted into a constant

temperature and volume reactor with an initial pressure of 2 atm. After 1 min, what is the total pressure of the reactor? T= 273 K.temperature and volume reactor with an initial pressure of 2 atm. After 1 min, what is the total pressure of the reactor? T= 273 K.
 A. 1.44 atm  A. 1.44 atm B. 2.24 atm B. 2.24 atm C. 2.98 atm C. 2.98 atm D. 3.21 atmD. 3.21 atm

12.12.  A drill press machine can be purch A drill press machine can be purch ased at P100, 000.00 and iased at P100, 000.00 and i s expected to have a constant salvs expected to have a constant salv age value of P20, 000.00 regardlesage value of P20, 000.00 regardles s ofs of
its age. The operating cost for the first year is expected to be P40, 000.00 and it will then increase P20, 000.00 per year as a result ofits age. The operating cost for the first year is expected to be P40, 000.00 and it will then increase P20, 000.00 per year as a result of
degrading efficiency. If the interest rate is 10%, determine the economic service life of the drill press machine.degrading efficiency. If the interest rate is 10%, determine the economic service life of the drill press machine.

 A. 2 yrs  A. 2 yrs B. 3 yrs B. 3 yrs C. 4 yrs C. 4 yrs D. 5 yrsD. 5 yrs
13.13. To what height will 68°F ethyl alcohol rise in a 0.005 inch internal diameter glass capillary tube? The density of alcohol is 49 lb/ftTo what height will 68°F ethyl alcohol rise in a 0.005 inch internal diameter glass capillary tube? The density of alcohol is 49 lb/ft33 and the and the

surface tension is 0.00156 lbf/ft.surface tension is 0.00156 lbf/ft.
 A. 0.306 ft  A. 0.306 ft B. 0.036 ft B. 0.036 ft C. 0.063 ft C. 0.063 ft D. 0.630 ftD. 0.630 ft

14.14. The turbine of a jet engine operates adiabatically and receives a steady state flow of gases at 114 psia, 1340°F and 540 ft/s. It dischargesThe turbine of a jet engine operates adiabatically and receives a steady state flow of gases at 114 psia, 1340°F and 540 ft/s. It discharges
at 30.6 psia, 820°F and 1000 ft/s. find the work output per pound of gas.at 30.6 psia, 820°F and 1000 ft/s. find the work output per pound of gas.

 A. 89 BTU/lb  A. 89 BTU/lb B. 98 BTU/lb B. 98 BTU/lb C. 107 BTU/lb C. 107 BTU/lb D. 124 BTU/lbD. 124 BTU/lb
15.15.  A quantity of air at 180°F originally  A quantity of air at 180°F originally occupies 20 ftoccupies 20 ft33 at 30 psig. The gas is compressed reversibly and adiabatically to 180 psig. What is the at 30 psig. The gas is compressed reversibly and adiabatically to 180 psig. What is the

heat flow?heat flow?
 A. 120 Btu  A. 120 Btu B. 80 Btu B. 80 Btu C. 40 Btu C. 40 Btu D. 0D. 0

16.16. 1000 gal/min of water is cascading down a height of 100 ft from a reservoir. If half of the energy generated is converted to electrical1000 gal/min of water is cascading down a height of 100 ft from a reservoir. If half of the energy generated is converted to electrical
energy, how many 100-watts bulb can be lighted in 30 seconds.energy, how many 100-watts bulb can be lighted in 30 seconds.

 A. 84  A. 84 B. 86 B. 86 C. 94 C. 94 D. 90D. 90

-------------------------------------------------------------------------------------NOTHING FOLLOWS----------------------------------------------------------------------------------------------------------------------------------------------------------------NOTHING FOLLOWS---------------------------------------------------------------------------
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1.1. If 9 mIf 9 m33 of an ideal gas at 24°C and 150 kPa is compressed to 2m of an ideal gas at 24°C and 150 kPa is compressed to 2m33, what is the resulting pressure assuming isothermal conditions?, what is the resulting pressure assuming isothermal conditions?
 A. 675 kPa abs  A. 675 kPa abs B. 688 kPa abs B. 688 kPa abs C. 710 kPa abs C. 710 kPa abs D. 725 kPa absD. 725 kPa abs

2.2. From the data in problem #1, what would have been the pressure and temperature if the process is isentropic? Use k=1.3.From the data in problem #1, what would have been the pressure and temperature if the process is isentropic? Use k=1.3.
 A. 1060 kPa abs, 193°C  A. 1060 kPa abs, 193°C C. 980 kPa abs, 460°CC. 980 kPa abs, 460°C
B. B. 1060 1060 kPa kPa abs, abs, 466°C 466°C D. D. 980 980 kPa kPa abs, abs, 720°C720°C

3.3. Estimate the height to which water will rise in a capillary tube of diameter 3 mm. Use surface tension is 0.0728 N/m and specific weight ofEstimate the height to which water will rise in a capillary tube of diameter 3 mm. Use surface tension is 0.0728 N/m and specific weight of
9810N/m9810N/m33..

 A. 1.2 mm  A. 1.2 mm B. 9.9 mm B. 9.9 mm C. 17.5 mm C. 17.5 mm D. 24.2 mmD. 24.2 mm
4.4.  A vertical cylindrical tank with a  A vertical cylindrical tank with a diameter of 12m and a dediameter of 12m and a de pth of 4m is filled with watepth of 4m is filled with wate r to the top with water at 20°C anr to the top with water at 20°C an d 50°C is 9.79 kN/md 50°C is 9.79 kN/m33

and 9.69 kN/mand 9.69 kN/m33, respectively., respectively.
 A. 4.7 m A. 4.7 m33 B. B. 5.2 5.2 mm33 C. C. 5.8 5.8 mm33 D. D. 6.7 6.7 mm33

5.5.  Assuming normal barometric  Assuming normal barometric pressure, how deep in the pressure, how deep in the ocean is the point whocean is the point wh ere an air bubble, upon ere an air bubble, upon reaching the surface, has sreaching the surface, has s ix times itsix times its
volume than it had at the bottom?volume than it had at the bottom?

 A. 30 m  A. 30 m B. 40 m B. 40 m C. 50 m C. 50 m D. 60 mD. 60 m
6.6.  An iceberg having a  An iceberg having a specific gravity of 0.92 specific gravity of 0.92 is floating on salt is floating on salt water of sp. water of sp. Gr. 1.03. If the voluGr. 1.03. If the volu me of ice above thme of ice above th e water surface is 1000 e water surface is 1000 mm33,,

what is the total volume of the ice?what is the total volume of the ice?
 A. 9364 m A. 9364 m33 B. B. 9024 9024 mm33 C. C. 8945 8945 mm33 D. D. 8874 8874 mm33

7.7.  A stone weighs 460 N in air. Whe A stone weighs 460 N in air. Whe n submerged in water, it weighs 30n submerged in water, it weighs 30 0 N. Find the specific weig0 N. Find the specific weig ht of the stone.ht of the stone.
 A. 28.2 kN/m A. 28.2 kN/m33 B. B. 32.1 32.1 kN/mkN/m33 C. C. 34.7 34.7 kN/mkN/m33 D. D. 38.8 38.8 kN/mkN/m33

8.8.  A block of wood  A block of wood 0.20 m thick 0.20 m thick is floating in sea is floating in sea water. The specifwater. The specif ic gravity of wooic gravity of wood is 0.65 while d is 0.65 while that of sea wthat of sea water is 1.03. ater is 1.03. Find the minimumFind the minimum
area of block which will support a man weighing 80kg.area of block which will support a man weighing 80kg.

 A. 0.45 m A. 0.45 m22 B. B. 1.05 1.05 mm22 C.1.98 C.1.98 mm22 D. D. 2.44 2.44 mm22

9.9.  A spherical  A spherical balloon, 9 balloon, 9 m in m in diameter diameter is filled is filled with helium with helium gas pressugas pressurized to rized to 111 kPa 111 kPa at a at a temperature temperature of 20°C of 20°C and anchored and anchored by by a rope a rope toto
the ground. Neglecting the dead weight of the balloon, determine the tension in the rope.the ground. Neglecting the dead weight of the balloon, determine the tension in the rope.

 A. 2450.8 N  A. 2450.8 N B. 2980.2 N B. 2980.2 N C. 3210.8 N C. 3210.8 N D. 3806.7 ND. 3806.7 N
10.10.  A block  A block of wood requires of wood requires a force a force of 40 of 40 N to kN to keep it eep it immersed in immersed in water and water and a force oa force o f 100 N f 100 N to keep to keep it immersed it immersed in glycerin in glycerin (sp. (sp. gr. -1.8).gr. -1.8).

Find the specific gravity of the wood.Find the specific gravity of the wood.
 A. 0.6  A. 0.6 B. 0.7 B. 0.7 C. 0.8 C. 0.8 D. 0.9D. 0.9

11.11.  A wooden  A wooden spherical ball spherical ball with specific with specific gravity of gravity of 0.42 and 0.42 and a diameter a diameter of 300 of 300 mm is mm is dropped from a dropped from a height of height of 4.3 m 4.3 m above the above the surface surface of aof a
water in a pool of unknown depth. The ball barely touched the bottom of the pool before it begin to float. Determine the depth of the pool.water in a pool of unknown depth. The ball barely touched the bottom of the pool before it begin to float. Determine the depth of the pool.

 A. 1.22 m  A. 1.22 m B. 2.18 m B. 2.18 m C. 2.55 m C. 2.55 m D. 3.11 mD. 3.11 m
12.12.  A cylindrical bucket  A cylindrical bucket 150 mm in dia150 mm in diameter and 200 mmeter and 200 m m high contains 1m high contains 1 50 mm of 50 mm of water. A boy swings water. A boy swings the bucket on the bucket on a vertical plane a vertical plane so thatso that

the bottom of the bucket describes a circle of radius 1 m. How fast should it be rotated so that no water will be spilled?the bottom of the bucket describes a circle of radius 1 m. How fast should it be rotated so that no water will be spilled?
 A. 24.22 rpm  A. 24.22 rpm B. 31.13 rpm B. 31.13 rpm C. 38.88 rpm C. 38.88 rpm D. 45.12 rpmD. 45.12 rpm

13.13. Neglecting air resistance, determine the height a vertical jet of water will rise if projected with velocity of 21 m/s.Neglecting air resistance, determine the height a vertical jet of water will rise if projected with velocity of 21 m/s.
 A. 12.4 m  A. 12.4 m B. 15.6 m B. 15.6 m C. 22.5 m C. 22.5 m D. 28.4 mD. 28.4 m

14.14. RA 9297 is also known asRA 9297 is also known as
 A. Chemical Engineering Law of 200 A. Chemical Engineering Law of 200 4 4 C. RA 318C. RA 318
B. B. Revised Revised Chemical Chemical Engineering Engineering Law Law D. D. Chemical Chemical Engineering Engineering Law Law of of 20052005

15.15. It is also known as the Toxic Substances and Hazardous Nuclear Wastes Control Act of 1990 is also known as __.It is also known as the Toxic Substances and Hazardous Nuclear Wastes Control Act of 1990 is also known as __.
 A. RA 6969  A. RA 6969 B. RA 9669 B. RA 9669 C. RA 9696 C. RA 9696 D. RA 6996D. RA 6996

16.16. The Chemical Engineering Law (RA 9297) was signed on ___.The Chemical Engineering Law (RA 9297) was signed on ___.
 A. May 13, 2004  A. May 13, 2004 B. May 11, 2004 B. May 11, 2004 C. May 10, 2004C. May 10, 2004

17.17.  Also known as The Clean Air Act of  Also known as The Clean Air Act of the Philippines of 1999.the Philippines of 1999.
 A. RA 8749  A. RA 8749 B. PD 984 B. PD 984 C. RA 6969 C. RA 6969 D. PD 600D. PD 600

18.18. Ecological Solid Waste Management Act.Ecological Solid Waste Management Act.
 A. RA 6969  A. RA 6969 B. RA 8749 B. RA 8749 C. RA 9003 C. RA 9003 D. PD 984D. PD 984

19.19. The Board of Chemical Engineering may inspect the facilities, faculty, equipment and other aspect related to chemical engineeringThe Board of Chemical Engineering may inspect the facilities, faculty, equipment and other aspect related to chemical engineering
program of educational institutions in coordination withprogram of educational institutions in coordination with

 A. DOST  A. DOST B. DOE B. DOE C. DECS C. DECS D. CHEDD. CHED
20.20. The design of the dry seal that is required of chemical engineers in order to practice the profession must be authorized byThe design of the dry seal that is required of chemical engineers in order to practice the profession must be authorized by

 A. PIChE  A. PIChE B. DOST B. DOST C. PRC C. PRC D. Board of Chemical EngineerinD. Board of Chemical Engineeringg
21.21. Potential members of the ChE Regulatory Board are nominated by this body.Potential members of the ChE Regulatory Board are nominated by this body.

 A. PIChE  A. PIChE B. CHED B. CHED C. DECS C. DECS D. PRCD. PRC
22.22. What government agency supervises the Bureau of Patents, Trademarks and Technology transfer?What government agency supervises the Bureau of Patents, Trademarks and Technology transfer?

 A. DOST  A. DOST B. DTI B. DTI C. DSWD C. DSWD D. DPWHD. DPWH
23.23. The PRC accredited professionals Organization for Chemical Engineers is theThe PRC accredited professionals Organization for Chemical Engineers is the

 A. Chemical Society A. Chemical Society
B. Philippine Institute of Chemical EngineersB. Philippine Institute of Chemical Engineers
C. Philippine Society of Chemical EngineersC. Philippine Society of Chemical Engineers
D. Integrated Association of Chemists and Chemical EngineersD. Integrated Association of Chemists and Chemical Engineers

24.24. The Board of Chemical Engineering shall complete correction of examination papers within ___ days from the last day of examination.The Board of Chemical Engineering shall complete correction of examination papers within ___ days from the last day of examination.
 A. 20  A. 20 B. 15 B. 15 C. 10 C. 10 D. 5D. 5

25.25. Who in the Philippine Senate was the main proponent of the Chemical Engineering Law of 2004/Who in the Philippine Senate was the main proponent of the Chemical Engineering Law of 2004/
 A. Ramon Magsaysay  A. Ramon Magsaysay B. Aquilino Pimentel B. Aquilino Pimentel C. Franklin Drilon C. Franklin Drilon D. Loren LegardaD. Loren Legarda

26.26. The commissioner of the Professional Regulation Commission must have executive of managerial of _____ years.The commissioner of the Professional Regulation Commission must have executive of managerial of _____ years.
 A. 10  A. 10 B. 8 B. 8 C. 6 C. 6 D. 5D. 5

27.27. How many person compost The Board of Chemical Engineering?How many person compost The Board of Chemical Engineering?
 A. 3  A. 3 B. 5 B. 5 C. 7 C. 7 D. 9D. 9
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28.28. The moral right of the copyrighted work belong to theThe moral right of the copyrighted work belong to the
 A. owner  A. owner B. publisher B. publisher C. author C. author D. assignsD. assigns

29.29. The period of duration of a copyright begins with the creation of the work until ___ years after the death of the author.The period of duration of a copyright begins with the creation of the work until ___ years after the death of the author.
 A. 10  A. 10 B.30 B.30 C. 20 C. 20 D. 50D. 50

30.30. The person who uses an invention for profit without the permission of the inventor is known as theThe person who uses an invention for profit without the permission of the inventor is known as the
 A. impostor  A. impostor B. infringer B. infringer C. infrator C. infrator D. perpetratorD. perpetrator

31.31. Who is the chairman of PRC?Who is the chairman of PRC?
 A. Leonor Tripon-Rosero  A. Leonor Tripon-Rosero C. Maria Fortuna-IbeC. Maria Fortuna-Ibe
B. B. Teresita Teresita Manzala Manzala D. D. Hermogenes Hermogenes PobrePobre

32.32. Who is the chairman of the Board ofChemical EngineeringWho is the chairman of the Board ofChemical Engineering
 A. Francisco Arellano  A. Francisco Arellano C. Rodrigo C. OngC. Rodrigo C. Ong
B. B. Ofelia Ofelia Bulaong Bulaong D. D. Rizalino Rizalino Nocon Nocon Jr.Jr.

33.33. The new Chemical Engineering Law of 2004 shall take effect ___ days following its publication in the Official Gazette or in any majorThe new Chemical Engineering Law of 2004 shall take effect ___ days following its publication in the Official Gazette or in any major
newspaper of general circulation.newspaper of general circulation.

 A. 10  A. 10 B. 15 B. 15 C. 20 C. 20 D. 30D. 30
34.34. The meeting of minds between two persons whereby one binds himself with respect to the other to give something or to render someThe meeting of minds between two persons whereby one binds himself with respect to the other to give something or to render some

service.service.
 A. obligation  A. obligation B. elements B. elements C. contract C. contract D. consentD. consent

35.35. Mark used in the sale and advertising of services of one person and distinguish them from the services of others.Mark used in the sale and advertising of services of one person and distinguish them from the services of others.
 A. trademark  A. trademark B. service mark B. service mark C. birth mark C. birth mark D. thumb markD. thumb mark

36.36. It protects the inventor from the illegal use of his invention.It protects the inventor from the illegal use of his invention.
 A. patent  A. patent B. permit B. permit C. license C. license D. insuranceD. insurance

37.37. It is copying of ones written research without acknowledging the author.It is copying of ones written research without acknowledging the author.
 A. plagiarism  A. plagiarism B. infringement B. infringement C. cheatingC. cheating

38.38.  A juridical necessity to give, to do o A juridical necessity to give, to do o r not to do.r not to do.
 A. permit  A. permit B. obligation B. obligation C. approvalC. approval

39.39. Includes individual names and surnames, firm names, devices or words used by one to identify his business, vocations or occupations.Includes individual names and surnames, firm names, devices or words used by one to identify his business, vocations or occupations.
 A. trademark  A. trademark B. service mark B. service mark C. trade name C. trade name D. brand nameD. brand name

40.40.  A legally binding agreement on pr A legally binding agreement on pr omise to exchange goods or servicomise to exchange goods or servic es.es.
 A. contract  A. contract B. barter B. barter C. memorandum C. memorandum D. pro-formaD. pro-forma

41.41. It serves as a collective recognition by members of a profession of its responsibilities.It serves as a collective recognition by members of a profession of its responsibilities.
 A. professional organization  A. professional organization C. foundationC. foundation
B. B. code code of of ethics ethics D. D. CorporationCorporation

42.42. The keystone of professional conduct isThe keystone of professional conduct is
 A. honesty  A. honesty B. dignity B. dignity C. integrity C. integrity D. responsibilityD. responsibility

43.43. Sound travels fastest inSound travels fastest in
 A. air  A. air B. water B. water C. iron C. iron D. vacuumD. vacuum

44.44. Sound does not travel throughSound does not travel through
 A. solids  A. solids B. liquids B. liquids C. gases C. gases D. vacuumD. vacuum

45.45. Which of the following describes the image of an object which is placed between the focus and the concave spherical mirror?Which of the following describes the image of an object which is placed between the focus and the concave spherical mirror?
 A. real, larger, inverted  A. real, larger, inverted C. virtual, smaller, not invertedC. virtual, smaller, not inverted
B. B. virtual, virtual, larger, larger, not not inverted inverted D. D. real, real, smaller, smaller, invertedinverted

46.46. LASER is a device forLASER is a device for
 A. producing a beam of white light A. producing a beam of white light
B. producing a beam of monochromatic and coherent lightB. producing a beam of monochromatic and coherent light
C. producing a beam of high intensity incoherent lightC. producing a beam of high intensity incoherent light
D. Producing highly penetrating x-raysD. Producing highly penetrating x-rays

47.47. Sky appears blue becauseSky appears blue because
 A. there is more blue color in sunlight  A. there is more blue color in sunlight than any other colorthan any other color
B. short waves are scattered more than the long waves by the atmosphereB. short waves are scattered more than the long waves by the atmosphere
C. the eye is more sensitive to blueC. the eye is more sensitive to blue
D. the atmosphere absorbs long wavelengths more than short wavelengthsD. the atmosphere absorbs long wavelengths more than short wavelengths

48.48. The excess of assets over liabilitiesThe excess of assets over liabilities
 A. proprietorship  A. proprietorship B. equities B. equities C. sunk cost C. sunk cost D. annuitiesD. annuities

49.49. Single payment compound amount factor is the reciprocal of ___.Single payment compound amount factor is the reciprocal of ___.
 A. single payment present worth fac A. single payment present worth fac tor tor C. sinking fund factorC. sinking fund factor
B. B. capital capital recovery recovery factor factor D. D. uniform uniform series series compound compound amount amount factorfactor

50.50. Gross income less gross expense before deducting provisions for income tax isGross income less gross expense before deducting provisions for income tax is
 A. net income  A. net income B. gross proceeds B. gross proceeds C. gross profit C. gross profit D. gross salesD. gross sales

-------------------------------------------------------------------------------------NOTHING FOLLOWS----------------------------------------------------------------------------------------------------------------------------------------------------------------NOTHING FOLLOWS---------------------------------------------------------------------------
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INSTRUCTION: Select the correct answer for each of the following questions. Mark only one answer for each item by marking the boxINSTRUCTION: Select the correct answer for each of the following questions. Mark only one answer for each item by marking the box
corresponding to the letter of your choice on the answer sheet provided. STRICTLY NO ERASURES ALLOWED. Use pencil no. 2 only.corresponding to the letter of your choice on the answer sheet provided. STRICTLY NO ERASURES ALLOWED. Use pencil no. 2 only.

1.1. We wish to extract nicotine from water using kerosene. If we have 100 lb of a 2% nicotine solution extracted once with 200 lb of kerosene,We wish to extract nicotine from water using kerosene. If we have 100 lb of a 2% nicotine solution extracted once with 200 lb of kerosene,
what percentage of the nicotine will be extracted?what percentage of the nicotine will be extracted?

 A. 64.5%  A. 64.5% B. 55.4% B. 55.4% C. 42.3% C. 42.3% D. 36.5%D. 36.5%
2.2. We must cool 2500 gallons per minute of water from 120°F to 80°F. A cooling tower at 70°F and 1 atm is to be designed to operate withWe must cool 2500 gallons per minute of water from 120°F to 80°F. A cooling tower at 70°F and 1 atm is to be designed to operate with

entering air of 40% relative humidity. How many cubic foot/min of entering air must be supplied?entering air of 40% relative humidity. How many cubic foot/min of entering air must be supplied?
 A. 4.12E4 cfm  A. 4.12E4 cfm B. 1.61E5 cfm B. 1.61E5 cfm C. 4.22E6 cfm C. 4.22E6 cfm D. 5.88E3 cfmD. 5.88E3 cfm

3.3. From data in problem #2, how many galloons/min of makeup water must be supplied if windage loss is 95% of the amount lost byFrom data in problem #2, how many galloons/min of makeup water must be supplied if windage loss is 95% of the amount lost by
evaporation?evaporation?

 A. 110  A. 110 B.115 B.115 C. 140 C. 140 D. 150D. 150
4.4.  A solvent ex A solvent ex traction will traction will be performed be performed on a solid on a solid B that contaiB that contains a soluble ns a soluble component A component A (mass fractions (mass fractions xx A A = 0.25, X = 0.25, XBB = 0.75). The solvent = 0.75). The solvent

to be used, C, is mutually insoluble with solid B. If neglect the entrainment of B in the overflow solution and screw press the extracted solidto be used, C, is mutually insoluble with solid B. If neglect the entrainment of B in the overflow solution and screw press the extracted solid
to be 1 lb of solution per pound of B, calculate the pounds of solute-A-free solvent C which must feed the extractor, per pound of A-B feed,to be 1 lb of solution per pound of B, calculate the pounds of solute-A-free solvent C which must feed the extractor, per pound of A-B feed,
in order to obtain 95% of the solute A in the extract overflow solution.in order to obtain 95% of the solute A in the extract overflow solution.

 A. 12.44 lb  A. 12.44 lb B. 14.75 lb B. 14.75 lb C. 16.55 lb C. 16.55 lb D. 19.12 lbD. 19.12 lb
5.5. From the data in problem #4, what is the concentration of A in the resulting extract overflow solution?From the data in problem #4, what is the concentration of A in the resulting extract overflow solution?

 A. 1.67%  A. 1.67% B. 98.33% B. 98.33% C. 14.55% C. 14.55% D. 85.45%D. 85.45%
6.6. We wish to scrub acetone from an air stream containing 0.020 mole fraction acetone. If we use a counter current packed scrubberWe wish to scrub acetone from an air stream containing 0.020 mole fraction acetone. If we use a counter current packed scrubber

designed so that the exit gas does not exceed 0.0002 mole fraction acetone, what is the number of overall gas phase transfer units? Basedesigned so that the exit gas does not exceed 0.0002 mole fraction acetone, what is the number of overall gas phase transfer units? Base
your calculations upon the ff. data: gas rate = 1.75 lbmole/ftyour calculations upon the ff. data: gas rate = 1.75 lbmole/ft22-hr-mole fraction difference; Henry's Law is valid and ye=1.75 xe (ye is the-hr-mole fraction difference; Henry's Law is valid and ye=1.75 xe (ye is the
acetone vapor in equilibrium with the mole fraction of acetone xe in the liquid).acetone vapor in equilibrium with the mole fraction of acetone xe in the liquid).

 A. 4.84  A. 4.84 B. 6.55 B. 6.55 C. 9.12 C. 9.12 D. 11.52D. 11.52
7.7. From the data in problem #6, what is the height of one transfer unit?From the data in problem #6, what is the height of one transfer unit?

 A. 0.577 ft  A. 0.577 ft B. 5.442 ft B. 5.442 ft C. 1.114 ft C. 1.114 ft D. 2.557 ftD. 2.557 ft
8.8. From the data in problem #6, what is the total height of packing used?From the data in problem #6, what is the total height of packing used?

 A. 15.44ft  A. 15.44ft B. 12.88 ft B. 12.88 ft C. 9.87 ft C. 9.87 ft D. 5.39 ftD. 5.39 ft
9.9.  An ideal mixture A and B is to be  An ideal mixture A and B is to be distilled continuously. If the relatdistilled continuously. If the relat ive volatility is constant at 1.75 anive volatility is constant at 1.75 an d d feed feed = = saturated saturated liquid liquid with with 5050

mol% mol% A A feed feed rate rate =200 =200 lbmol/hrlbmol/hr
Distillation Distillation composition composition = = 90% 90% A A bottoms bottoms composition composition =10% =10% AA

Find the minimum number of theoretical stages.Find the minimum number of theoretical stages.
 A. 7  A. 7 B. 3 B. 3 C. 10 C. 10 D. 15D. 15

10.10. From the data in problem # 9, what is the minimum reflux ratio?From the data in problem # 9, what is the minimum reflux ratio?
 A. 5.12  A. 5.12 B. 4.08 B. 4.08 C. 1.93 C. 1.93 D. 3.12D. 3.12

11.11. The isothermal, irreversible, aqueous phase reaction A + B → E at 100°F obeys dCThe isothermal, irreversible, aqueous phase reaction A + B → E at 100°F obeys dCEE/dt=r /dt=r EE=κC=κCaaCCb,b, k=15 ftk=15 ft33/lbmol-hr. Using a 1000 ft/lbmol-hr. Using a 1000 ft33

stirred tank reactor with an aqueous feed of 2000 ftstirred tank reactor with an aqueous feed of 2000 ft22/hr, what will be the outlet concentration of E if the inlet concentration of A and B are/hr, what will be the outlet concentration of E if the inlet concentration of A and B are
both 0.25 lbmol/ftboth 0.25 lbmol/ft33??

 A. 0.1223 lbmol/ft A. 0.1223 lbmol/ft33 B. B. 0.1885 0.1885 lbmol/ftlbmol/ft33 C. C. 0.2005 0.2005 lbmol/ftlbmol/ft33 D. D. 0.221lbmol/ft0.221lbmol/ft33

12.12. Forty-five pounds per min of water is heated from 60°F to 180°F in a 5/8 in 16BWG (Birmingham Wire Gage) heat exchanger tube. If theForty-five pounds per min of water is heated from 60°F to 180°F in a 5/8 in 16BWG (Birmingham Wire Gage) heat exchanger tube. If the
steam condensing, at 260°F, on the outside of the tube gives an hsteam condensing, at 260°F, on the outside of the tube gives an h00 of 1000 BTU/hr ft of 1000 BTU/hr ft22-°F, calculate the inside coefficient in BTU/hr ft-°F, calculate the inside coefficient in BTU/hr ft22-°F.-°F.

 A. 2173  A. 2173 B.1840 B.1840 C.1284 C.1284 D. 852D. 852
13.13. From the data in problem 12, calculate the overall coefficient in BTU/hr-ftFrom the data in problem 12, calculate the overall coefficient in BTU/hr-ft22-°F.-°F.

 A. 240  A. 240 B. 412 B. 412 C. 696 C. 696 D. 886D. 886
14.14. From the data in problem #12, calculate the tube length required.From the data in problem #12, calculate the tube length required.

 A. 19.8 ft  A. 19.8 ft B. 27.4 ft B. 27.4 ft C. 37.2 ft C. 37.2 ft D. 48.7 ftD. 48.7 ft
15.15. From the data in problem #12, after a half year of operation, the overall heat transfer coefficient decreased by half what is the inside scaleFrom the data in problem #12, after a half year of operation, the overall heat transfer coefficient decreased by half what is the inside scale

coefficient in BTU/hr ftcoefficient in BTU/hr ft22-°F?-°F?
 A. 110  A. 110 B. 220 B. 220 C. 422 C. 422 D. 696D. 696

16.16.  A  A 1 1 ¼ ¼ in in schedule schedule 40 40 steel steel pipe pipe is is insulated insulated with with a a two two inch inch layer layer of of asbestos asbestos covered covered by by a a three-inch three-inch layer layer of of 85% 85% magnesia. magnesia. If If thethe
temperature inside the pipe wall is 300°F and the atmospheric temperature is 80°F, what is the heat loss per foot of pipe? Ktemperature inside the pipe wall is 300°F and the atmospheric temperature is 80°F, what is the heat loss per foot of pipe? Ksteelsteel=26,=26,
kkasbestosasbestos=0.87, k=0.87, k85%85%=0.034 BTU/hr-ft-°F?=0.034 BTU/hr-ft-°F?

 A. 25.4 BTU/hr  A. 25.4 BTU/hr B. 39.1 BTU/hr B. 39.1 BTU/hr C. 48.7 BTU/hr C. 48.7 BTU/hr D. 58.9 BTU/hrD. 58.9 BTU/hr
17.17. From the data in problem #16, what is the temperature between the two insulations?From the data in problem #16, what is the temperature between the two insulations?

 A. 212°F  A. 212°F B. 200.9°F B. 200.9°F C. 188.5°F C. 188.5°F D. 177.5°FD. 177.5°F
18.18. We wish to concentrate a colloidal solution from 15% to 65% solids. The specific heat of the feed, entering at 50°C is 0.93. The pressureWe wish to concentrate a colloidal solution from 15% to 65% solids. The specific heat of the feed, entering at 50°C is 0.93. The pressure

of the saturated steam to the evaporator is 10psia; the condenser pressure is 5-in Hg abs. The steam chest has an overall heat transferof the saturated steam to the evaporator is 10psia; the condenser pressure is 5-in Hg abs. The steam chest has an overall heat transfer
coefficient 200BTU/hr-ftcoefficient 200BTU/hr-ft22-°F. Water must be evaporated at the rate of 35000lb/hr. Neglecting boiling point elevation, what must be the-°F. Water must be evaporated at the rate of 35000lb/hr. Neglecting boiling point elevation, what must be the
heat surface required?heat surface required?

 A. 2885 ft A. 2885 ft22 B. B. 3110 3110 ftft22 C. C. 3317 3317 ftft22 D. D. 3812 3812 ftft22

19.19. From the data in problem #18, what is the steam consumption?From the data in problem #18, what is the steam consumption?
 A. 25,480 lb/hr  A. 25,480 lb/hr B. 33,575 lb/hr B. 33,575 lb/hr C. 38,770 lb/hr C. 38,770 lb/hr D. 40,130 lb/hrD. 40,130 lb/hr

20.20. What size sharp-edge orifice was in use if a flow rate of 120gpm produced a 4-in Hg differential in a 4-in schedule 40 pipe? The fluid,What size sharp-edge orifice was in use if a flow rate of 120gpm produced a 4-in Hg differential in a 4-in schedule 40 pipe? The fluid,
measured at 60°F, had a viscosity of 1centistoke and a specific gravity of 1.measured at 60°F, had a viscosity of 1centistoke and a specific gravity of 1.

 A. 0.57 in  A. 0.57 in B. 0.98 in B. 0.98 in C. 1.22 in C. 1.22 in D. 2.21 inD. 2.21 in
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21.21. Seven hundred gallons per minute of water are being discharged by a centrifugal pump 5 ft above the pump inlet. The inlet pressure is 4-Seven hundred gallons per minute of water are being discharged by a centrifugal pump 5 ft above the pump inlet. The inlet pressure is 4-
in Hg above atmospheric and the discharge pressure is 29 psia. If the pump has an 8-in diameter inlet and a 4-in diameter discharge, findin Hg above atmospheric and the discharge pressure is 29 psia. If the pump has an 8-in diameter inlet and a 4-in diameter discharge, find
the pump efficiency. Assume the pump input is 8 hp.the pump efficiency. Assume the pump input is 8 hp.

 A. 55%  A. 55% B. 64% B. 64% C. 73% C. 73% D. 84%D. 84%
22.22. From the data in problem # 21, find the new flow rate if the pump speed is doubled.From the data in problem # 21, find the new flow rate if the pump speed is doubled.

 A. 700 gpm  A. 700 gpm B. 1050 gpm B. 1050 gpm C. 1400 gpm C. 1400 gpm D. 1750 gpmD. 1750 gpm
23.23. From the data in problem # 21, find the new net head if the pump speed is doubled.From the data in problem # 21, find the new net head if the pump speed is doubled.

 A. 36 ft-lbf/lb  A. 36 ft-lbf/lb B. 72 ft-lbf/lb B. 72 ft-lbf/lb C. 108 ft-lbf/lb C. 108 ft-lbf/lb D. 148 ft-lbf/lbD. 148 ft-lbf/lb
24.24. From the data in problem # 21, find the new brake horsepower if the pump speed is doubled.From the data in problem # 21, find the new brake horsepower if the pump speed is doubled.

 A. 64 hp  A. 64 hp B. 32 hp B. 32 hp C. 16 hp C. 16 hp D. 8 hpD. 8 hp
25.25.  A centrifuge  A centrifuge with a with a 20-in diameter 20-in diameter bowl 14-in bowl 14-in deep operatedeep operates at s at 1200 rpm 1200 rpm giving a giving a 2-in thick 2-in thick liquid layer liquid layer when used when used with a with a sludge, whosesludge, whose

liquid has a specific gravity of 1.2 and a viscosity of 2.5 cp. The solid component of the sludge has a specific gravity of 1.7. If the cut sizeliquid has a specific gravity of 1.2 and a viscosity of 2.5 cp. The solid component of the sludge has a specific gravity of 1.7. If the cut size
of the particles is 35 microns, what is the capacity of the centrifuge in gallons per minute?of the particles is 35 microns, what is the capacity of the centrifuge in gallons per minute?

 A. 843  A. 843 B. 810 B. 810 C. 794 C. 794 D. 778D. 778
26.26.  A twin-cylinder, single acting comp A twin-cylinder, single acting comp ressor, working at 5 Hz, delivers airessor, working at 5 Hz, delivers ai r at 515 kN/mr at 515 kN/m22at the rate of 0.2 mat the rate of 0.2 m33/s. if the diameter of the cylinder is/s. if the diameter of the cylinder is

20 cm, the cylinder clearance ratio is 5% and the temperature of the inlet air is 283K, calculate the length of the stroke of the piston.20 cm, the cylinder clearance ratio is 5% and the temperature of the inlet air is 283K, calculate the length of the stroke of the piston.
 A. 0.33 m  A. 0.33 m B. 0.45 m B. 0.45 m C. 0.57 m C. 0.57 m D. 0.62 mD. 0.62 m

27.27. From the data in problem # 26, calculate the delivery temperature.From the data in problem # 26, calculate the delivery temperature.
 A. 300K  A. 300K B. 375K B. 375K C. 425K C. 425K D. 500KD. 500K

28.28.  A single stage double acting  A single stage double acting compressor running at 3 Hz is uscompressor running at 3 Hz is us ed to compress air froed to compress air fro m 110 kN/mm 110 kN/m22 and 282 K to 1150 kN/ m and 282 K to 1150 kN/ m22. If the internal. If the internal
diameter of the cylinder is 20 cm, the length of the stroke 25 cm, and the piston clearance 5%, calculate the maximum capacity of thediameter of the cylinder is 20 cm, the length of the stroke 25 cm, and the piston clearance 5%, calculate the maximum capacity of the
machine, referred to air at the initial temperature and pressure.machine, referred to air at the initial temperature and pressure.

 A. 0.047 m A. 0.047 m33/s /s B. B. 0.104 0.104 mm33/s /s C. C. 0.224 0.224 mm33/s /s D. D. 0.358 0.358 mm33/s/s
29.29. From the data in problem # 28, calculate the theoretical power requirements under isentropic conditions.From the data in problem # 28, calculate the theoretical power requirements under isentropic conditions.

 A. 17.3 kW  A. 17.3 kW B. 22.1 kW B. 22.1 kW C. 27.5 kW C. 27.5 kW D. 30.2 kWD. 30.2 kW
30.30. The heat of combustion of benzoic acid, measured in bomb calorimeter was found to be -770.9 kcal/mol at 25°C. Find the heat ofThe heat of combustion of benzoic acid, measured in bomb calorimeter was found to be -770.9 kcal/mol at 25°C. Find the heat of

combustion of benzoic acid (in kcal/mol) at 25°C in a stream of oxygen, assuming complete condensation of water vapor to liquid.combustion of benzoic acid (in kcal/mol) at 25°C in a stream of oxygen, assuming complete condensation of water vapor to liquid.
 A. -770.0  A. -770.0 B. -771.2 B. -771.2 C. -772.8 C. -772.8 D. -774.5D. -774.5

31.31. If the heats of combustion of methanol and carbon monoxide at 18°C are -173.7 kcal/mol and -67.6 kcal/mol respectively and the heat ofIf the heats of combustion of methanol and carbon monoxide at 18°C are -173.7 kcal/mol and -67.6 kcal/mol respectively and the heat of
formation of water (liquid) is -68.4 kcal/mol, find the heat of reaction at 18°C for COformation of water (liquid) is -68.4 kcal/mol, find the heat of reaction at 18°C for CO(g)(g) + 2H+ 2H2(g)2(g) → CH→ CH33OHOH(l)(l)

 A. -20.8 kcal  A. -20.8 kcal B. -24.5 B. -24.5 kcal kcal C. -30.7 C. -30.7 kcal kcal D. -35.8 kcalD. -35.8 kcal
32.32. One cubic meter of a gas at 18°C and 735 mmHg pressure is drawn through a heat exchanger where the gas temperature is raised toOne cubic meter of a gas at 18°C and 735 mmHg pressure is drawn through a heat exchanger where the gas temperature is raised to

420°C at a constant pressure. If the composition of the gas mixture is 27 v/v% carbon monoxide and 73 v/v% carbon dioxide, calculate420°C at a constant pressure. If the composition of the gas mixture is 27 v/v% carbon monoxide and 73 v/v% carbon dioxide, calculate
the heat taken up by the gas.the heat taken up by the gas.

 A. 156.5 kcal  A. 156.5 kcal B. 280.9 kcal B. 280.9 kcal C. 358.1 kcal C. 358.1 kcal D. 433.6 kcalD. 433.6 kcal
33.33. Find the change in entropy when 15 L of a near ideal gas, argon, at 23°C and 925 mmHg pressure (absolute) are heated in an autoclaveFind the change in entropy when 15 L of a near ideal gas, argon, at 23°C and 925 mmHg pressure (absolute) are heated in an autoclave

to 730°C.to 730°C.
 A. 2.73 cal/K  A. 2.73 cal/K B. 3.12 cal/K B. 3.12 cal/K C. 3.55 C. 3.55 cal/K cal/K D. 4.22 cal/KD. 4.22 cal/K

34.34. 125 g of carbon dioxide were sublimed at 10°C and at atmospheric pressure. Find the entropy change when this gas is heated to 470°C125 g of carbon dioxide were sublimed at 10°C and at atmospheric pressure. Find the entropy change when this gas is heated to 470°C
(at atmospheric pressure).(at atmospheric pressure).

 A. 12.88 cal/K  A. 12.88 cal/K B. 16.55 cal/K B. 16.55 cal/K C. 22.45 cal/K C. 22.45 cal/K D. 28.03 cal/KD. 28.03 cal/K
35.35. The standard free energy change for the reaction CHThe standard free energy change for the reaction CH4(g)4(g) + + 2O2O2(g)2(g) → → COCO2(g)2(g) + + 2H2H22OO(l)(l)  is -194.8 kcal at 25°C to -191.82 kcal at 75°C.  is -194.8 kcal at 25°C to -191.82 kcal at 75°C.

Calculate the heat of reaction at 25°C.Calculate the heat of reaction at 25°C.
 A. -187.8 kcal  A. -187.8 kcal B. -200.6 kcal B. -200.6 kcal C. -212.6 kcal C. -212.6 kcal D. -228.7 kcalD. -228.7 kcal

36.36. Steam is expanded from 700°F and 200 psia to 5 psia in an 87% efficient turbine. What is the final enthalpy of the steam?Steam is expanded from 700°F and 200 psia to 5 psia in an 87% efficient turbine. What is the final enthalpy of the steam?
 A. 1097.2 Btu/lb  A. 1097.2 Btu/lb B. 1055.9 Btu/lb B. 1055.9 Btu/lb C. 989.7 Btu/lb C. 989.7 Btu/lb D. 887.9 Btu/lbD. 887.9 Btu/lb

37.37.  An  An Otto Otto cycle cycle with with a a compression compression ratio ratio of of 7.5 7.5 operates operates from from the the suction suction condition condition of of 14.2 14.2 psia, psia, 85°F. 85°F. Find Find the the pressure pressure and and thethe
temperature at the end of compression if cold air (k=1.4) is the working substance.temperature at the end of compression if cold air (k=1.4) is the working substance.

 A. 238 psia, 759°F  A. 238 psia, 759°F B. 204 psia, 489°F B. 204 psia, 489°F C. 187 psia, 575°F C. 187 psia, 575°F D. 125 psia, 450°FD. 125 psia, 450°F
38.38. From the data in problem #37, find the pressure and temperature at the end of compression if hot air (k=1.32) is the working substance.From the data in problem #37, find the pressure and temperature at the end of compression if hot air (k=1.32) is the working substance.

 A. 203 psia, 578°F  A. 203 psia, 578°F B. 187 psia, 510°F B. 187 psia, 510°F C. 178 psia, 488°F C. 178 psia, 488°F D. 120 psia, 345°FD. 120 psia, 345°F
39.39. From the data in problem #37, solve the ideal thermal energy.From the data in problem #37, solve the ideal thermal energy.

 A. 55.35%  A. 55.35% B. 47.5% B. 47.5% C. 43.2% C. 43.2% D. 38.55D. 38.55
40.40.  A Carnot engine operating betwe A Carnot engine operating betwe en 900°F and 90°F produces 80,000 ften 900°F and 90°F produces 80,000 ft -lb of work. Determine the heat -lb of work. Determine the heat supplied.supplied.

 A. 172.6 Btu  A. 172.6 Btu B. 184.3 Btu B. 184.3 Btu C. 190.2 Btu C. 190.2 Btu D. 198.7 BtuD. 198.7 Btu
41.41. From the data in problem #40, determine the change in entropy during heat rejection.From the data in problem #40, determine the change in entropy during heat rejection.

 A. 0.1269 Btu/R  A. 0.1269 Btu/R B. -0.1269 Btu/R B. -0.1269 Btu/R C. 0.7882 Btu/R C. 0.7882 Btu/R D. -0.7882 Btu/RD. -0.7882 Btu/R
42.42. From the data in problem #40, determine the thermal efficiency of the engine.From the data in problem #40, determine the thermal efficiency of the engine.

 A. 45.77%  A. 45.77% B. 54.22% B. 54.22% C. 59.55% C. 59.55% D. 67.44%D. 67.44%
43.43. There are removed 500 Btu per min of heat from a body by a refrigerator operating between the limits of 440R and 550R. If the coefficientThere are removed 500 Btu per min of heat from a body by a refrigerator operating between the limits of 440R and 550R. If the coefficient

of a performance is ¾ of that of a Carnot refrigerator working between the same temperature limits, find the heat rejected.of a performance is ¾ of that of a Carnot refrigerator working between the same temperature limits, find the heat rejected.
 A. 245 Btu/min  A. 245 Btu/min B. 345 Btu/min B. 345 Btu/min C. 498 Btu/min C. 498 Btu/min D. 667 Btu/minD. 667 Btu/min

44.44. From the data in problem #43, find the work input.From the data in problem #43, find the work input.
 A. 1.87 hp  A. 1.87 hp B. 2.45 hp B. 2.45 hp C. 3.95 hp C. 3.95 hp D. 4.88 hpD. 4.88 hp

45.45. The time for a system to respond to a step input and attain a response equal of the magnitude of the input.The time for a system to respond to a step input and attain a response equal of the magnitude of the input.
 A. response time  A. response time B. equalization time B. equalization time C. rise time C. rise time D. equilibrium timeD. equilibrium time

46.46. The system that uses a measurement of the output and compares it with the desired output.The system that uses a measurement of the output and compares it with the desired output.
 A. feed-forward control system  A. feed-forward control system C. closed-loop feedback control C. closed-loop feedback control systemsystem
B. B. adaptive adaptive control control system system D. D. inferential inferential control control systemsystem

47.47. The output signal is fed back so that it adds to the input signal.The output signal is fed back so that it adds to the input signal.
 A. positive feedback  A. positive feedback B. negative feedback B. negative feedback C. comparator gain C. comparator gain D. forward feedbackD. forward feedback

48.48.  A system that exhibits the desired  A system that exhibits the desired performance in the presence of sigperformance in the presence of sig nificant plant uncertainty.nificant plant uncertainty.
 A. stable control  A. stable control B. reliable control B. reliable control C. automatic control C. automatic control D. robust controlD. robust control

49.49.  A sensor usually made of a semicond A sensor usually made of a semicond uctor that utilizes the effect of tempuctor that utilizes the effect of temp erature on the resistance to cuerature on the resistance to cu rrent is called arrent is called a
 A. thermocouple  A. thermocouple B. thermistor B. thermistor C. resistor C. resistor D. capacitorD. capacitor
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50.50.  A process for the production of alu A process for the production of alu minum through electrolysis of minum through electrolysis of a solution of bauxite in molten cryolia solution of bauxite in molten cryoli te.te.
 A. Solvay process  A. Solvay process C. Downs processC. Downs process
B. B. Lead Lead chamber chamber process process D. D. Hall-Heroult Hall-Heroult processprocess

51.51.  An early method for the productio An early method for the productio n of sodium carbonate from sodiun of sodium carbonate from sodiu m chloride, calcium carbonate and sulm chloride, calcium carbonate and sul furic acid.furic acid.
 A. Frasch process  A. Frasch process B. Leblanc process B. Leblanc process C. Solvay process C. Solvay process D. Raschig processD. Raschig process

52.52.  An industrial process for the prod An industrial process for the prod uction of steel from iron using a long uction of steel from iron using a long horizontal furnace to which are ahorizontal furnace to which are a dded pig iron and limestone.dded pig iron and limestone.
 A. open hearth process  A. open hearth process B. Bessemer process C. arc process B. Bessemer process C. arc process D. Haber-Bosch processD. Haber-Bosch process

53.53. It is commonly applied to any process used to effect partial or complete demineralization of highly saline waters such as seawater (35,000It is commonly applied to any process used to effect partial or complete demineralization of highly saline waters such as seawater (35,000
ppm of dissolved salts) or brackish waters.ppm of dissolved salts) or brackish waters.

 A. purification  A. purification B. desalting B. desalting C. deaeration C. deaeration D.electrodialysisD.electrodialysis
54.54.  A type  A type electric furnace electric furnace where heat where heat is produced is produced by an by an electric aelectric a rc between rc between two two or more or more electrodes, whicelectrodes, which are h are usually graphite usually graphite or carbon,or carbon,

between the electrodes and the furnace charge, may or may not be consumed in the operation, or between the electrodes and thebetween the electrodes and the furnace charge, may or may not be consumed in the operation, or between the electrodes and the
furnace charge.furnace charge.

 A. arc furnace  A. arc furnace B. induction furnace B. induction furnace C. resistance furnace C. resistance furnace D. plasmaD. plasma
55.55. What is the reaction rate constant, k, for the third order reaction?What is the reaction rate constant, k, for the third order reaction?

 A. (L/mol)/s  A. (L/mol)/s B. (L/mol)/sB. (L/mol)/s22 C. C. (L/mol)(L/mol)22/s /s D. D. (L/mol)(L/mol)33/s/s
56.56. The activation energy of a reaction can be obtained from the slope ofThe activation energy of a reaction can be obtained from the slope of

 A. log k vs 1/T  A. log k vs 1/T B. k vs log T B. k vs log T C. log k vs T C. log k vs T D. k vs log (1/T)D. k vs log (1/T)
57.57.  A reaction is is known to be first orde A reaction is is known to be first orde r in A. A straight line will be obtainer in A. A straight line will be obtaine d by plottingd by plotting

 A. log C A. log C A A vs vs time time B. B. log log CC A A vs vs 1/T 1/T C. C. CC A A vs vs T T D. D. 1/ 1/ CC A A vs T vs T
58.58. If the reaction 2A → B + C is second order, which of the folIf the reaction 2A → B + C is second order, which of the following plots will give a straight line?lowing plots will give a straight line?

 A. C A. C A A22 vs vs T T B. B. 1/ 1/ CC A A vs vs T T C. C. log log CC A A vs vs time time D. D. CC A A vs T vs T
59.59. Small-scale units designed to allow experiments that obtain design data for larger plants and sometimes to produce significant quantitiesSmall-scale units designed to allow experiments that obtain design data for larger plants and sometimes to produce significant quantities

of a new product to permit user evaluation of it.of a new product to permit user evaluation of it.
 A. benchmark  A. benchmark B. pitot plants B. pitot plants C. model C. model D. replicaD. replica

60.60. It is a grant of exclusive right to the inventor to his invention for limited period of time.It is a grant of exclusive right to the inventor to his invention for limited period of time.
 A. invention  A. invention B. copyright B. copyright C. marketable product C. marketable product D. patentD. patent

61.61. It is the fraction of raw material recovered as the main product.It is the fraction of raw material recovered as the main product.
 A. yield  A. yield B. conversion B. conversion C. recovery C. recovery D. productionD. production

62.62.  A horizontal  A horizontal cylindrical tank cylindrical tank with flat with flat ends is used ends is used to store gasoto store gaso line. The tline. The tank dimensions ank dimensions are D=2m, L=are D=2m, L=5 m. when 5 m. when the level the level in in the tank ithe tank i ss
0.5 m, the content of the tank is0.5 m, the content of the tank is

 A. 2.50 m A. 2.50 m33 B. B. 5.00 5.00 mm33 C. C. 3.07 3.07 mm33 D. D. 3.93 3.93 mm33

63.63. The Brinell number of a material is a measure ofThe Brinell number of a material is a measure of
 A. specific gravity  A. specific gravity B. specific heat B. specific heat C. density C. density D. hardnessD. hardness

64.64. Estimate the necessary wall thickness for a horizontal cylindrical pressure vessel with the diameter of 10 ft, a working pressure of 250Estimate the necessary wall thickness for a horizontal cylindrical pressure vessel with the diameter of 10 ft, a working pressure of 250
psig and a design tensile stress of 20,000 psig.psig and a design tensile stress of 20,000 psig.

 A. 1.90 cm  A. 1.90 cm B. 2.70 cm B. 2.70 cm C. 2.30 cm C. 2.30 cm D. 2.50 cmD. 2.50 cm
65.65.  A chemical engineer was co A chemical engineer was commissioned to design a vemmissioned to design a ve rtical cylindrical tank with rtical cylindrical tank with a flat bottom and a flat bottom and a conical roof. The tana conical roof. The tan k must be able tok must be able to

hold a maximum of 4500 mhold a maximum of 4500 m33 of water for firefighting purposes. Ease of climbing the tank and bearing capacity allows a maximum height of of water for firefighting purposes. Ease of climbing the tank and bearing capacity allows a maximum height of
16.5 m from the bottom of the tank up to the rim of the tank cylinder. Normal working practice dictates that the maximum working capacity16.5 m from the bottom of the tank up to the rim of the tank cylinder. Normal working practice dictates that the maximum working capacity
of the tank is 90% of the total tank volume. The tank roof has a 10° incline. Suitable steel plates available for constructing the tank comeof the tank is 90% of the total tank volume. The tank roof has a 10° incline. Suitable steel plates available for constructing the tank come
in size 4 ft by 8 ft sheets. The number of sheets needed isin size 4 ft by 8 ft sheets. The number of sheets needed is

 A. 540  A. 540 B. 575 B. 575 C. 610 C. 610 D. 525D. 525
66.66. Estimate the optimum economic inside diameter of pipe when 10,000gal of a liquid having a density of 58 lb/ftEstimate the optimum economic inside diameter of pipe when 10,000gal of a liquid having a density of 58 lb/ft33 flow through the pipe per flow through the pipe per

hour. The flow is turbulent. The approximate value for the optimum diameter of a steel pipe may be obtained from the ff dimensionalhour. The flow is turbulent. The approximate value for the optimum diameter of a steel pipe may be obtained from the ff dimensional
equation:equation:
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where Dwhere Dii = optimum inside diameter, in. = optimum inside diameter, in.
w = mass rate, 1,000 lb/hw = mass rate, 1,000 lb/h

 = density of the flowing fluid, lb/ft = density of the flowing fluid, lb/ft33

 A. 5.3 in  A. 5.3 in B. 3.3 in B. 3.3 in C. 4.3 in C. 4.3 in D. 3.7 inD. 3.7 in
67.67.  A pressure ves A pressure vessel is to sel is to be made be made from a cyfrom a cy linder of diamelinder of diame ter X m ter X m capped with capped with a hemisphere. a hemisphere. The cost oThe cost o f the cyf the cy linder section is linder section is 1,800X1,800X0.50.5

in P per meter of length and the cost for one hemispherical end is 1,400Xin P per meter of length and the cost for one hemispherical end is 1,400X2.42.4  in pesos. The vessel is to hold 40 cubic meter. Find the  in pesos. The vessel is to hold 40 cubic meter. Find the
optimum dimension X.optimum dimension X.

 A. 2.5 m  A. 2.5 m B. 2.25 m B. 2.25 m C. 2.0 m C. 2.0 m D. 2.75 mD. 2.75 m
68.68.  A 95 tons refrigeration system has  A 95 tons refrigeration system has a compressor power of 90 Hp. Fia compressor power of 90 Hp. Fi nd the coefficient of perfornd the coefficient of perfor mance, COP.mance, COP.

 A. 3.85  A. 3.85 B. 2.77 B. 2.77 C. 4.77 C. 4.77 D. 1.99D. 1.99
69.69.  A furnace is  A furnace is fired with cfired with coal containing oal containing 6% moisture, 6% moisture, 18% VCM, 67% 18% VCM, 67% FC, and 9FC, and 9% ash. The % ash. The refuse analysis refuse analysis shows 5% VCM, shows 5% VCM, 10% M, 2310% M, 23 %%

FC and 62% ash. The higher heating value of the coal "as fired" is 14,300 BTU/lb. calculate the % of the heating value of the coal that isFC and 62% ash. The higher heating value of the coal "as fired" is 14,300 BTU/lb. calculate the % of the heating value of the coal that is
lost in the refuse. The moisture in the refuse is due to "wetting down" to prevent dusting. It is not moisture from the original coal.lost in the refuse. The moisture in the refuse is due to "wetting down" to prevent dusting. It is not moisture from the original coal.

 A. 4.68%  A. 4.68% B. 5.75% B. 5.75% C. 9.08% C. 9.08% D. 12.92%D. 12.92%
70.70.  A  A furnace completely furnace completely burns coal coburns coal containing 70% ntaining 70% C. analysis of C. analysis of the flue gas the flue gas shows shows 15% CO15% CO22, 4% O, 4% O22, 81% N, 81% N22 and no CO. what is the % and no CO. what is the %

of the net hydrogen in the coal?of the net hydrogen in the coal?
 A. 6.126%  A. 6.126% B. 1.53% B. 1.53% C. 2.38% C. 2.38% D. 3.94%D. 3.94%

71.71. Pure carbon is burned with theoretical air. However, only 80% of the carbon burned and of the carbon burned half formed COPure carbon is burned with theoretical air. However, only 80% of the carbon burned and of the carbon burned half formed CO22 and the and the
rest formed CO. what is the %COrest formed CO. what is the %CO22 in the flue gas? in the flue gas?

 A. 8.40%  A. 8.40% B. 7.00% B. 7.00% C. 9.6% C. 9.6% D. none of theseD. none of these
72.72.  A furnace  A furnace burns coal burns coal containing containing 4.1% mois4.1% mois ture, 24ture, 24% VCM, % VCM, 63% 63% FC, 1.2FC, 1.2% N. % N. 1.8% S 1.8% S and and 8.9% as8.9% as h. The h. The coal coal has a has a heating heating of 32,of 32,000000

kJ/kg and the refuse was analyzed to contain 4.8% VCM, 12.6% FC, and 82.6% ash. The type combustible material present iskJ/kg and the refuse was analyzed to contain 4.8% VCM, 12.6% FC, and 82.6% ash. The type combustible material present is
 A. coked coal  A. coked coal C. uncoked coalC. uncoked coal
B. B. coked coked and and uncoked uncoked coal coal D. D. partially partially coked coked coalcoal

73.73.  A furnace  A furnace burns coburns coal contal containing 4.1aining 4.1% moistur% moisture, 24% e, 24% VCM, VCM, 63% FC, 63% FC, 1.2% N. 1.2% N. 1.8% S 1.8% S and 8.9and 8.9% ash. % ash. The cThe coal has oal has a heatina heating of g of 32,00032,000
kJ/kg and the refuse was analyzed to contain 4.8% VCM, 12.6% FC, and 82.6% ash. The % of the carbon lost in the refuse iskJ/kg and the refuse was analyzed to contain 4.8% VCM, 12.6% FC, and 82.6% ash. The % of the carbon lost in the refuse is
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 A. 2.16%  A. 2.16% B. 2.97% B. 2.97% C. 3.02% C. 3.02% D. 2.98%D. 2.98%
74.74. Two hundred moles of a gaseous mixture of CHTwo hundred moles of a gaseous mixture of CH44 and air contain 50 moles CH and air contain 50 moles CH44. What is the average molecular weight of the gas?. What is the average molecular weight of the gas?

 A. 28.75  A. 28.75 B. 25.75 B. 25.75 C. 21.75 C. 21.75 D. 18.50D. 18.50
75.75.  A type of screening equipment op A type of screening equipment op erated with a shaking motion, a erated with a shaking motion, a long stoke at low frequency.long stoke at low frequency.

 A. vibrating screens  A. vibrating screens C. oscillating screensC. oscillating screens
B. B. reciprocating reciprocating screens screens D. D. revolving revolving screensscreens

76.76. The hardness of a mineral is a criterion of its resistance to crushing. Which of the ff. is an example of a hard material?The hardness of a mineral is a criterion of its resistance to crushing. Which of the ff. is an example of a hard material?
 A. talc  A. talc B. calcite B. calcite C. sapphire C. sapphire D. feldsparD. feldspar

77.77. Find the horse power requirement for a continuous bucket elevator with loading leg which wll lift solids at a rate of 50 tons per hour at aFind the horse power requirement for a continuous bucket elevator with loading leg which wll lift solids at a rate of 50 tons per hour at a
vertical distance of 22 feet.vertical distance of 22 feet.

 A. 2  A. 2 B. 8 B. 8 C. 4 C. 4 D. 6D. 6
78.78. Sphericity of a cubical particle when its equivalent diameter is taken as the height of the tube isSphericity of a cubical particle when its equivalent diameter is taken as the height of the tube is

 A. 0.5  A. 0.5 B.B. 22 C. C. 1 1 D.D. 33

79.79. Dispersants Dispersants are important for the are important for the control of slimes which sometimes intercontrol of slimes which sometimes interfere with the selectivity and increase fere with the selectivity and increase reagent consumption,reagent consumption,
another term for dispersants isanother term for dispersants is

 A. deflocculant  A. deflocculant B. depressants B. depressants C. frothers C. frothers D. regulatorsD. regulators
80.80. The separation of a fluid-solid mixture involving passage of most of the fluid through a porous barrier which retains most of the solidThe separation of a fluid-solid mixture involving passage of most of the fluid through a porous barrier which retains most of the solid

particulates particulates contained in the contained in the mixtures is known asmixtures is known as
 A. drying  A. drying B. filtration B. filtration C. fluid flow C. fluid flow D. evaporationD. evaporation

81.81.  An  An ultracentrifuge ultracentrifuge is is used used to to separate separate high-molecular high-molecular weight weight fraction fraction in in polymeric polymeric or or biological biological systems. systems. What What is is the the gradient gradient for for massmass
transfer in the separation using this mass transfer device?transfer in the separation using this mass transfer device?

 A. temperature  A. temperature B. pressure B. pressure C. concentration C. concentration D. electric fieldD. electric field
82.82. The dimensionless quantity, which for the fluid flowing inside tubes, can be regarded as the ratio of the shear stress energy (at the tubeThe dimensionless quantity, which for the fluid flowing inside tubes, can be regarded as the ratio of the shear stress energy (at the tube

wall) to the kinetic energy.wall) to the kinetic energy.
 A. Dean number  A. Dean number B. Prandtl number B. Prandtl number C. Biot number C. Biot number D. Fanning friction numberD. Fanning friction number

83.83. The The Graetz Graetz number number is is concerned wit concerned wit hh
 A. mass transfer between a gas and  A. mass transfer between a gas and a liquid a liquid C. absorption with chemical reactionC. absorption with chemical reaction
B. B. heat heat transfer transfer in in turbulent turbulent flow flow D. D. heat heat transfer transfer in in laminar laminar flowflow

84.84. It is a unit operation which involves the mass transfer of soluble materials from the liquid phase to the gaseous phase.It is a unit operation which involves the mass transfer of soluble materials from the liquid phase to the gaseous phase.
 A. absorption  A. absorption B. drying B. drying C. desorption C. desorption D. humidificationD. humidification

85.85. 100 lb of saturated liquid water at 50 psia contained in a closed vessel are heated until 80% of water is vaporized. The amount of heat100 lb of saturated liquid water at 50 psia contained in a closed vessel are heated until 80% of water is vaporized. The amount of heat
added to the system is closest toadded to the system is closest to

 A. 90876 Btu  A. 90876 Btu B. 73920 Btu B. 73920 Btu C. 65200 Btu C. 65200 Btu D. 84200 BtuD. 84200 Btu
86.86.  Air is  Air is bubbled througbubbled throug h a h a drum G drum G of liof liquid quid hexane at hexane at a raa ra te of te of 0.1 0.1 kmol/min. kmol/min. the gas the gas stream stream leaving the leaving the drum drum contains contains 10 mol% 10 mol% hexanehexane

vapor. Air may be considered insoluble in liquid hexane. Estimate the time required to vaporize 10 mvapor. Air may be considered insoluble in liquid hexane. Estimate the time required to vaporize 10 m33 of the liquid. of the liquid.
 A. 3150 min  A. 3150 min B. 4850 min B. 4850 min C. 5280 min C. 5280 min D. 6880 minD. 6880 min

87.87. Ethane reacts with pure oxygen to form water and carbon dioxide. If 3 moles of ethane and 12 moles of oxygen is mixed, and 80% of theEthane reacts with pure oxygen to form water and carbon dioxide. If 3 moles of ethane and 12 moles of oxygen is mixed, and 80% of the
ethane reacts, what is the % excess of oxygen?ethane reacts, what is the % excess of oxygen?

 A. 14.3%  A. 14.3% B. 20.5% B. 20.5% C. 30.2% C. 30.2% D. 50%D. 50%
88.88. Ninety g of ethane and 384 g of oxygen are fed continuously to a laboratory furnace. The total combustion products collected was 16.2Ninety g of ethane and 384 g of oxygen are fed continuously to a laboratory furnace. The total combustion products collected was 16.2

gmol with no carbon monoxide. However, not all of the ethane was burned due to faulty combustion. The fraction of ethane that wasgmol with no carbon monoxide. However, not all of the ethane was burned due to faulty combustion. The fraction of ethane that was
burned is equal toburned is equal to

 A. 90%  A. 90% B. 85% B. 85% C. 80% C. 80% D. 92%D. 92%
89.89.  A 10 N aqueous soluti A 10 N aqueous soluti on of sulfuric acid (30°Tw) on of sulfuric acid (30°Tw) is made to react with is made to react with a 55% aqueous solua 55% aqueous solu tion of sodium hydroxidtion of sodium hydroxid e (64°Be) to foe (64°Be) to fo rm 1350rm 1350

g of sodium sulfate per L of sodium hydroxide solution. The volume ratio of the acid to the base solution is 2:1. The limiting reactant in theg of sodium sulfate per L of sodium hydroxide solution. The volume ratio of the acid to the base solution is 2:1. The limiting reactant in the
reaction isreaction is

 A. NaOH  A. NaOH B. HB. H22SOSO44 C. C. NaNa22SOSO44 D. HD. H22OO
90.90. The degree of The degree of completion completion of the above of the above reaction isreaction is

 A. 85%  A. 85% B. 92% B. 92% C. 95% C. 95% D. 72%D. 72%
91.91. Octane burns according to the ff. equation: 2COctane burns according to the ff. equation: 2C88HH1818 + 25O + 25O22 → 16C→ 16COO22 + 18H + 18H22O. How many grams of COO. How many grams of CO22 are produced when 5.00g ofare produced when 5.00g of

CC88HH1818 are burned?are burned?
 A. 40.0 g  A. 40.0 g B. 0.351 g B. 0.351 g C. 15.4 g C. 15.4 g D. 30.9 gD. 30.9 g

92.92.  At 55°C and 1 atm N At 55°C and 1 atm N22OO44 is 50.3% dissociated to NO is 50.3% dissociated to NO22 according to the reaction N according to the reaction N22OO44 → 2NO→ 2NO22. What is the density of the gas?. What is the density of the gas?
 A. 1.02 g/L  A. 1.02 g/L B. 2.27 g/L B. 2.27 g/L C. 1.85 g/L C. 1.85 g/L D. 1.4 g/LD. 1.4 g/L

93.93.  A  A laundry laundry can can purchase purchase soap soap containing containing 30% 30% of of water water at at price price of of $7 $7 per per 100 100 lb. lb. the the same same manufacturer manufacturer offers offers soap soap containing containing 5% 5% ofof
water. If the freight rate is 60 cents per 100 lb., what is the maximum price that the laundry should pay the manufacturer for the soapwater. If the freight rate is 60 cents per 100 lb., what is the maximum price that the laundry should pay the manufacturer for the soap
containing 5% of water?containing 5% of water?

 A. $9.71  A. $9.71 B. $3.90 B. $3.90 C. $7.45 C. $7.45 D. $10.54D. $10.54
94.94.  A mixing  A mixing tank mixes tank mixes two inlet two inlet streams containstreams contain ing salt. ing salt. The salt The salt concentration iconcentration i n the n the stream 1 stream 1 is 5% is 5% by weight. by weight. Stream 1 Stream 1 flows flows at 25 at 25 kg/skg/s

and stream 2 at 10 kg/s. there is only one exit stream. Find the salt concentration in the exit stream.and stream 2 at 10 kg/s. there is only one exit stream. Find the salt concentration in the exit stream.
 A. 5%  A. 5% B. 8% B. 8% C. 11% C. 11% D. 13%D. 13%

95.95.  A s A solution olution containing containing 15% dis15% dissolved solved solids solids is is to to be cbe concentrated toncentrated t o 60o 60% % dissolved dissolved solids. solids. If the If the evaporator evaporator will will evaporate evaporate 20,000 20,000 kg okg o ff
water per hour, what must be the feed rate in kg/hr?water per hour, what must be the feed rate in kg/hr?

 A. 16803  A. 16803 B. 17782 B. 17782 C. 23333 C. 23333 D. 26667D. 26667
96.96. We are going to purify seawater by freezing pure water out of it as ice and we want to get 200 kg/hr of pure water in the form of ice. if theWe are going to purify seawater by freezing pure water out of it as ice and we want to get 200 kg/hr of pure water in the form of ice. if the

sea entering the freezing unit is 2 wt% NaCl and 98% water, how many kg of entering seawater are needed per hour if the exit liquid brinesea entering the freezing unit is 2 wt% NaCl and 98% water, how many kg of entering seawater are needed per hour if the exit liquid brine
concentration is 10 concentration is 10 wt% NaCl and wt% NaCl and 90% 90% water?water?

 A. 2250  A. 2250 B. 2500 B. 2500 C. 3500 C. 3500 D. 4000D. 4000
97.97.  A clay was partially  A clay was partially dried and then contained dried and then contained 50% silica, 7% water and 50% silica, 7% water and the balance inerts. the balance inerts. The original clay contained The original clay contained 12% water. What is12% water. What is

the % silica in the original sample?the % silica in the original sample?
 A. 28.4%  A. 28.4% B. 51.6% B. 51.6% C. 37.8% C. 37.8% D. 47.3D. 47.3

98.98. 2320 g of methanol cyclopentane is detonated in the absence of air in a 1000 L closed bomb calorimeter according to the reaction below.2320 g of methanol cyclopentane is detonated in the absence of air in a 1000 L closed bomb calorimeter according to the reaction below.
CC99HH1212NN44OO1818 → 4CO→ 4CO22 + 5CO + 5H + 5CO + 5H22O + HO + H22 + 2N + 2N22. The temperature in the bomb if the pressure rises to 300 kPa is. The temperature in the bomb if the pressure rises to 300 kPa is

 A. 425 K  A. 425 K B. 365 K B. 365 K C. 285 K C. 285 K D. 345 KD. 345 K
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100. Paper is passing continuously through a tunnel drier. The entering paper contains 10%w H100. Paper is passing continuously through a tunnel drier. The entering paper contains 10%w H22O (dry basis) and the leaving paper containsO (dry basis) and the leaving paper contains
2%w H2%w H22O (dry basis). How many lb of water is evaporated per hour if 1000 lb/hr of paper enters the drier?O (dry basis). How many lb of water is evaporated per hour if 1000 lb/hr of paper enters the drier?

 A. 90.9  A. 90.9 B. 18.18 B. 18.18 C. 72.72 C. 72.72 D. 25.05D. 25.05

-------------------------------------------------------------------------------------NOTHING FOLLOWS----------------------------------------------------------------------------------------------------------------------------------------------------------------NOTHING FOLLOWS---------------------------------------------------------------------------
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General Engineering & ChE LawsGeneral Engineering & ChE Laws
 Algebra Algebra

1.1. What is the value ofWhat is the value of loglog 845845??
 A. A. 5.845.84 B. B. 3.76 3.76 C. C. 2.98 2.98 D. D. 4.484.48

2.2. Naperiam logarithms have a base of:Naperiam logarithms have a base of:
 A. A. 3.1416 3.1416 B. B. 2.171828 2.171828 C. C. 10 10 D. D. 2.718282.71828

3.3. The marked price of a chair is x pesos, 30% of this price is profit. If the chair is sold at a discount of 20%, what would be the netThe marked price of a chair is x pesos, 30% of this price is profit. If the chair is sold at a discount of 20%, what would be the net
profit?profit?
 A. A. 10% 10% B. B. 20% 20% C. C. 30% 30% D. D. 40%40%

4.4.  A store gives discount at less 26% / l A store gives discount at less 26% / l ess 5% of its tag price of a certain iteess 5% of its tag price of a certain ite m. The store wants to im. The store wants to i ncrease its discounted sales pricencrease its discounted sales price
by decreasing the discount to less 20% / less 5%. What is the effective increase in the discounted sales price?by decreasing the discount to less 20% / less 5%. What is the effective increase in the discounted sales price?
 A.  A. 8.1% 8.1% B. 5.7% B. 5.7% C. 12.2% C. 12.2% D. 15.5%D. 15.5%

5.5. If the discriminant of a quadratic equation is zero, there is/are how many roots?If the discriminant of a quadratic equation is zero, there is/are how many roots?
 A.  A. One and is the x-intercept One and is the x-intercept C. no real rootsC. no real roots
B.B. no no roots roots D. D. two two distinct distinct rootsroots

6.6. The polynomialThe polynomial   55  33 100100 is divided by is divided by   55. What is the remainder?. What is the remainder?
 A. A. 5 5 B. B. 218 218 C. C. 25 25 D. D. 138138

7.7. Find the values of x in the equationFind the values of x in the equation 2424  5   1 = 0 5   1 = 0..
 A.  A. 1/8, -1/3 1/8, -1/3 B. -1/8, 1/3 B. -1/8, 1/3 C. -5/8, 3/2 C. -5/8, 3/2 D. 2/3,-8/5D. 2/3,-8/5

8.8. The volume of liquid, V, remaining in a tankThe volume of liquid, V, remaining in a tank tt minutes after the start of draining is defined by the equation :minutes after the start of draining is defined by the equation : = 5 0 = 5 05 0  5 0   .. ToTo
drain the tank from completely full to completely empty will takedrain the tank from completely full to completely empty will take
 A. A. 5 5 min min B. B. 100 100 min min C. C. 25 25 min min D. D. 50 50 minmin

9.9.  A bookstore has a stock of 30 pape A bookstore has a stock of 30 pape rback copies of Surveying, as welrback copies of Surveying, as wel l as 50 hardcover copies of the same l as 50 hardcover copies of the same book. They wish tobook. They wish to
increase their stock for the new semester. Based on past experienced they want their final numbers of paperback and hardcoverincrease their stock for the new semester. Based on past experienced they want their final numbers of paperback and hardcover
copies to be in the ratio of 4 to 3. However the publisher stipulates that they will only sell the store two copies of the paperbackcopies to be in the ratio of 4 to 3. However the publisher stipulates that they will only sell the store two copies of the paperback
edition for each copy of the hardcover edition ordered. Under these conditions, how many paperback should the store order toedition for each copy of the hardcover edition ordered. Under these conditions, how many paperback should the store order to
achieve the ratio of 4 to 3.achieve the ratio of 4 to 3.
 A. A. 95 95 B. B. 110 110 C. C. 88 88 D. D. 7878

10.10.  A child’s box of bricks contains cu A child’s box of bricks contains cubes, cones and spheres. Two cones bes, cones and spheres. Two cones and a sphere on one side of a paiand a sphere on one side of a pai r of scale will just bar of scale will just balance alance a
cube on the other side; and a sphere and a cube together will just balance three cones. How many spheres will just balance a singlecube on the other side; and a sphere and a cube together will just balance three cones. How many spheres will just balance a single
cone?cone?
 A. A. 1 1 B. B. 2 2 C. C. 3 3 D. D. 44

11.11. Three numbers has a ratio of 2: 5: 8. If their sum is 60, find the biggest number.Three numbers has a ratio of 2: 5: 8. If their sum is 60, find the biggest number.
 A. A. 24 24 B. B. 28 28 C. C. 32 32 D. D. 3636

12.12. If x is an odd integer, which of the following must also be an odd integer?If x is an odd integer, which of the following must also be an odd integer?
 A. A. x+1 x+1 B. B. 2x 2x C. C. x+4 x+4 D. D. x-1x-1

13.13. Find the LCM of the numbers 15, 21, 36.Find the LCM of the numbers 15, 21, 36.
 A.  A. 1260 1260 B. 3 B. 3 C. 9 C. 9 D. 36D. 36

14.14. In the system of equationsIn the system of equations 33  2 2    == 5  5  ;  ;    == 2  2  ;    2;    2   33 == 11 the value of y isthe value of y is
 A. A. 2 2 B. B. -1 -1 C. C. 4 4 D. D. 66

15.15. If x divided by y is 4/5 and y divided by z is 3/10, what is x divided by z?If x divided by y is 4/5 and y divided by z is 3/10, what is x divided by z?
 A.  A. 6/25 6/25 B. 8/3 B. 8/3 C. 7/15 C. 7/15 D. 25/6D. 25/6

16.16. GivenGiven 33  2    2    == 111  1  ; ;   5   2  = 5   2  = 99 andand 2     3  =  62     3  =  6. Find the value of z.. Find the value of z.
 A. A. 1 1 B. B. 2 2 C. C. 3 3 D. D. 44

17.17.  At present, the sum of the parents’  At present, the sum of the parents’ ages is twice the sum of the children’s ages is twice the sum of the children’s ages. Five years ago, the sum of the ages. Five years ago, the sum of the parents’ ageparents’ ages was 4s was 4
times the sum of the children’s ages. Fifteen years hence, the sum of the parents’ ages will be equal to the sum of the children’stimes the sum of the children’s ages. Fifteen years hence, the sum of the parents’ ages will be equal to the sum of the children’s
ages. How many children are there?ages. How many children are there?
 A. A. 3 3 B. B. 2 2 C. C. 5 5 D. D. 66

18.18. Five years ago, Khalia’s father was four times as old as her. Now he is three times as old as she is. How many more years wilFive years ago, Khalia’s father was four times as old as her. Now he is three times as old as she is. How many more years will it bel it be
before Khalia’s father is only twice as old as Khalia?before Khalia’s father is only twice as old as Khalia?
 A. A. 5 5 B. B. 10 10 C. C. 15 15 D. D. 2020

19.19.  At what time between 3 and 4 o’cl At what time between 3 and 4 o’cl ock will the hand of the clock be opock will the hand of the clock be op posite each other?posite each other?
 A. A. 3:48 3:48 B. B. 3:50 3:50 C. C. 3:49 3:49 D. D. 3:513:51

20.20. The product of two positive numbers isThe product of two positive numbers is k.k. If each of the numbers is increased by 2, the new product is how much greater than twiceIf each of the numbers is increased by 2, the new product is how much greater than twice
the sum of the original numbers?the sum of the original numbers?
 A. A. k-2 k-2 B. B. k k C. C. k+2 k+2 D. D. k+4k+4

21.21. The largest of four consecutive odd integers is one less than twice the smallest. Which of the following is the largest?The largest of four consecutive odd integers is one less than twice the smallest. Which of the following is the largest?
 A. A. 7 7 B. B. 21 21 C. C. 11 11 D. D. 1313

22.22.  A two-digit number is equal to 8 time A two-digit number is equal to 8 time s the sum of its digits. If 45 is subts the sum of its digits. If 45 is subt racted from the number, its digitracted from the number, its digit s are reversed. The numbers are reversed. The number
isis
 A. A. more more than than 90 90 C. C. more more than than 55 55 but but less less than than 8686
B.B. more more than than 86 86 but but less less than than 90 90 D. D. less less than than 5555

23.23. Three ducks and one-third lay three eggs and one-third in 3 days and one-third. How many eggs will 10 ducks lay in 10 days?Three ducks and one-third lay three eggs and one-third in 3 days and one-third. How many eggs will 10 ducks lay in 10 days?
 A. A. 9 9 B. B. 30 30 C. C. 300 300 D. D. 1010

24.24. Eight men can dig 150 ft of trench in 7 hrs. Three men can backfill 100 ft of the trench in 4 hours. The time that it will take 10 men toEight men can dig 150 ft of trench in 7 hrs. Three men can backfill 100 ft of the trench in 4 hours. The time that it will take 10 men to
dig and fill 200 ft of trench is ___.dig and fill 200 ft of trench is ___.
 A. A. 9 9 hrs hrs 52 52 min min B. B. 10 10 hrs hrs 24 24 min min C. C. 10 10 hrs hrs 1 1 min min D. D. 10 10 hrs hrs 46 46 minmin

25.25. Ben and Jen can finish a job together for 5 hours. If Ben can do the job working alone in 8 hours, what percent of the job Jen do in 5Ben and Jen can finish a job together for 5 hours. If Ben can do the job working alone in 8 hours, what percent of the job Jen do in 5
hours?hours?
 A.  A. 37.5% 37.5% B. 62.5% B. 62.5% C. 60.2% C. 60.2% D. 35.7%D. 35.7%
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26.26. How many pounds of peanuts should be added to 5 pounds of a 30% peanut mixture of nuts to obtain a nut mixture which is 50%How many pounds of peanuts should be added to 5 pounds of a 30% peanut mixture of nuts to obtain a nut mixture which is 50%
peanuts?peanuts?
 A. A. 1 1 lb lb B. B. 2 2 lb lb C. C. 3 3 lb lb D. D. 4 4 lblb

27.27.  An airplane flying with the wind, took  An airplane flying with the wind, took 2 hours to travel 1000 km and 2.2 hours to travel 1000 km and 2. 5 hours in flying back. What is the 5 hours in flying back. What is the wind velocity in kph?wind velocity in kph?
 A.  A. 50 50 B. 60 B. 60 C. 70 C. 70 D. 40D. 40

28.28.  A light-year which is defined as the d A light-year which is defined as the d istance that light travels in 1 yeistance that light travels in 1 ye ar is equivalent toar is equivalent to
 A. A. 9.46 ×109.46 ×10 m B.m B. 2.30 ×102.30 ×10 m C.m C. 2.30 ×102.30 ×10 m m D.D. 9.46 ×109.46 ×10 m m

29.29. Find the sum of the geometric series: 1/3 + 2/9 + 4/27 + 8/81 + …Find the sum of the geometric series: 1/3 + 2/9 + 4/27 + 8/81 + …
 A. A. 3/102 3/102 B. B. 1 1 C. C. 2 2 D. D. 21/12121/121

30.30. The sum of the three numbers in arithmetic progression is 45. If 2 is added to the first number, 3 to the second, and 7 to the third,The sum of the three numbers in arithmetic progression is 45. If 2 is added to the first number, 3 to the second, and 7 to the third,
the new numbers are in geometric progression. Find the three numbers.the new numbers are in geometric progression. Find the three numbers.
 A.  A. 10, 15, 20 10, 15, 20 B. 8, 12, 16 B. 8, 12, 16 C. 12, 15, 18 C. 12, 15, 18 D. 20, 25, 30D. 20, 25, 30

31.31. The value ofThe value of 33.. is is
 A.  A. 243 243 B. 343 B. 343 C. 443 C. 443 D. 444D. 444

32.32.  A certain job can be done by 72 me A certain job can be done by 72 me n in 100 days. There were 80 men an in 100 days. There were 80 men a t the start of the project but t the start of the project but after 40 days, 30 of them had tafter 40 days, 30 of them had t oo
be transferred to another project. How long will it take the remaining workforce to complete the job?be transferred to another project. How long will it take the remaining workforce to complete the job?
 A. A. 70 70 B. B. 90 90 C. C. 80 80 D. D. 6060

33.33.  A 400-mm pipe can fill the tank alone  A 400-mm pipe can fill the tank alone in 5 hours and another 600in 5 hours and another 600 -mm pipe can fill the tank alone i-mm pipe can fill the tank alone i n 4 hours. A drain pipe 300n 4 hours. A drain pipe 300 -mm-mm
can empty the tank in 20 hours. With all three pipes open, how long will it take to fill the tank?can empty the tank in 20 hours. With all three pipes open, how long will it take to fill the tank?
 A. A. 2 2 hrs hrs B. B. 2.5 2.5 hrs hrs C. C. 2.25 2.25 hrs hrs D. D. 2.75 2.75 hrshrs

34.34. Mahal and Mura finish a certain job in 3 hours. If Mahal can finish a job alone in 5 hours, what percent of the job did Mura do?Mahal and Mura finish a certain job in 3 hours. If Mahal can finish a job alone in 5 hours, what percent of the job did Mura do?
 A.  A. 40% 40% B. 50% B. 50% C. 60% C. 60% D. 30%D. 30%

35.35. Pipe A can fill the tank in 2 hours. Pipe B can fill the same tank in 3 hours. If both pipes are open, how long will it take the tank to bePipe A can fill the tank in 2 hours. Pipe B can fill the same tank in 3 hours. If both pipes are open, how long will it take the tank to be
2/3 full?2/3 full?
 A. A. 1.2 1.2 hrs hrs B. B. 1.0 1.0 hr hr C. C. 0.8 0.8 hrs hrs D. D. 0.6 0.6 hrshrs

36.36. Six men can dig a hole in 6 days and 4 men can fill the hole in 4 days. In how many days can 8 men dig the same hole and fill itSix men can dig a hole in 6 days and 4 men can fill the hole in 4 days. In how many days can 8 men dig the same hole and fill it
back?back?
 A. A. 4.5 4.5 days days B. B. 5.5 5.5 days days C. C. 6.5 6.5 days days D. D. 7.5 7.5 daysdays

37.37. Find the first term of an arithmetic progression if the 10Find the first term of an arithmetic progression if the 10thth term is 32 and the 15 term is 32 and the 15thth term is 47. term is 47.
 A. A. 1 1 B. B. 3 3 C. C. 5 5 D. D. 77

38.38. Determine the sum of the progression if there are 7 arithmetic means between 3 and 35.Determine the sum of the progression if there are 7 arithmetic means between 3 and 35.
 A.  A. 171 171 B. 182 B. 182 C. 232 C. 232 D. 216D. 216

39.39. How many terms of the progressioHow many terms of the progression 3, 5, 7,… must be taken in order that their sum will be 2600?n 3, 5, 7,… must be taken in order that their sum will be 2600?
 A. A. 48 48 B. B. 49 49 C. C. 50 50 D. D. 5151

40.40. When all odd numbers from 1 to 100 are added, what will be the sum?When all odd numbers from 1 to 100 are added, what will be the sum?
 A.  A. 2500 2500 B. 2601 B. 2601 C. 2510 C. 2510 D. 5601D. 5601

41.41. What is the sum of all whole numbers from 1 to 100 inclusive?What is the sum of all whole numbers from 1 to 100 inclusive?
 A. A. 6500 6500 B. B. 5500 5500 C. C. 6050 6050 D. D. 50505050

42.42. Which sequence is geometric?Which sequence is geometric?
 A. A. 1, -1/2, ¼, -1, -1/2, ¼, -1/8, 1/16, …1/8, 1/16, … C. C. 10, 10, 10x, 10x, 10x10x22, 10x, 10x33,…,…
B.B. 1, ½, ¼, 1/8, 1/16,…1, ½, ¼, 1/8, 1/16,… D. D. all all three three are are geometricgeometric

43.43. In a certain culture of bacteria, the rate of increase is proportional to the number present. If it is found that the number doubles in 4In a certain culture of bacteria, the rate of increase is proportional to the number present. If it is found that the number doubles in 4
hours, how many may be expected at the end of 12 hours?hours, how many may be expected at the end of 12 hours?
 A.  A. 8 times the initial count 8 times the initial count C. 6 times the initial countC. 6 times the initial count
 A. A. 4 4 times times the the initial initial count count D. D. 3 3 times times the the initial initial countcount

44.44.  A boy started one hour and twenty mi A boy started one hour and twenty mi nutes earlier than a man. If the man anutes earlier than a man. If the man a t 6 kph faster than the boy and ovet 6 kph faster than the boy and ove rtook the boy in 40rtook the boy in 40
minutes. Find the rate of the man.minutes. Find the rate of the man.
 A. A. 12 12 kph kph B. B. 10 10 kph kph C. C. 8 8 kph kph D. D. 9 9 kphkph

45.45. The workforce of a company was lowered by 16%, then increased by 25% of the remaining. What is the overall increase in theThe workforce of a company was lowered by 16%, then increased by 25% of the remaining. What is the overall increase in the
workforce?workforce?
 A. A. 10% 10% B. B. 5% 5% C. C. 9% 9% D. D. 7%7%

BRINGHOME EXAMBRINGHOME EXAM
“Where the willingness is great, the difficulties “Where the willingness is great, the difficulties cannot be great.” –cannot be great.” –  Niccolo Machiavelli Niccolo Machiavelli

1.1. The product has a current selling price of P 325.00. If its selling price is expected to decline at the rate of 10% per annum becauseThe product has a current selling price of P 325.00. If its selling price is expected to decline at the rate of 10% per annum because
of obsolescence, what will be its selling price four years hence?of obsolescence, what will be its selling price four years hence?
 A. A. P P 3 3 02.75 02.75 B. B. P P 202.75 202.75 C. C. P P 156.00 156.00 D. D. P P 213.23213.23

2.2. If in the culture of a particular type of yeast, the amount of active ferment doubles in 3 hours. Compute the amount of active fermentIf in the culture of a particular type of yeast, the amount of active ferment doubles in 3 hours. Compute the amount of active ferment
after 20 hours under the same condition. Assume initial amount to be equal to Aafter 20 hours under the same condition. Assume initial amount to be equal to Aoo..
 A.  A. 101.5 A101.5 Aoo B. B. 64 64 AAoo C. C. 84.5 84.5 AAoo D. D. 47.2 47.2 AAoo

3.3. If in the culture of a particular type of yeast, the amount of active ferment doubles in 3 hours. Compute the amount of active fermentIf in the culture of a particular type of yeast, the amount of active ferment doubles in 3 hours. Compute the amount of active ferment
after 15 hours under the same condition. Assume initial amount to be equal to Aafter 15 hours under the same condition. Assume initial amount to be equal to Aoo..
 A. A. 4 A4 Aoo B. B. 8 8 AAoo C. C. 16 16 AAoo D. D. 32 32 AAoo

4.4.  A new water pump has a capacity of  A new water pump has a capacity of 60 m60 m33/day. Its capacity goes down by 15% annually. When will its capacity be 20 m/day. Its capacity goes down by 15% annually. When will its capacity be 20 m33/day?/day?
 A.  A. 6.76 yrs 6.76 yrs B. 0,8 yrs B. 0,8 yrs C. 3.38 yrs C. 3.38 yrs D. 0.579 yrsD. 0.579 yrs

5.5. The initial concentration of bacteria is 1000 counts. It doubles in 5 minutes. How much is present after 10 minutes?The initial concentration of bacteria is 1000 counts. It doubles in 5 minutes. How much is present after 10 minutes?
 A. A. 4550 4550 B. B. 5045 5045 C. C. 4000 4000 D. D. 54505450

6.6. IfIf   == 77  4  ,  4  ,  == 22  8  8  ,, andand  22 == ;; then a=?then a=?
 A. A. -1 -1 B. B. 0 0 C. C. 1 1 D. D. -2-2

7.7.  At Randy Barcelona High, the total n At Randy Barcelona High, the total n umber of girls in the combined junioumber of girls in the combined junio r and senior classes is equal to tr and senior classes is equal to t he number of boys ihe number of boys i n thosen those
two classes. If the senior class has 400 students and the junior class has 330 students and if the ratio of boys to girls in the seniortwo classes. If the senior class has 400 students and the junior class has 330 students and if the ratio of boys to girls in the senior
class is 5 to 3, what is the ratio of boys to girls in junior classes?class is 5 to 3, what is the ratio of boys to girls in junior classes?
 A. A. 2:5 2:5 B. B. 1:2 1:2 C. C. 5:9 5:9 D. D. 5:75:7

8.8. The ratio of two numbers is 3:4. If the smaller number is 9, what is the larger number?The ratio of two numbers is 3:4. If the smaller number is 9, what is the larger number?
 A.  A. 12 12 B. 8 B. 8 C. 6 C. 6 D. 4D. 4
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9.9. How many times can a pail holding 3 ¾ liters be filled from a tank containing 105 liters?How many times can a pail holding 3 ¾ liters be filled from a tank containing 105 liters?
 A. A. 18 18 B. B. 28 28 C. C. 32 32 D. D. 4646

10.10. If Jun can paint a fence 50% faster than Jonathan and 20% faster than Danny and together they can paint the same fence in 4If Jun can paint a fence 50% faster than Jonathan and 20% faster than Danny and together they can paint the same fence in 4
hours, how long will it take Jonathan to paint the same fence if he had to work alone?hours, how long will it take Jonathan to paint the same fence if he had to work alone?
 A. A. 10 10 hrs hrs B. B. 11 11 hrs hrs C. C. 13 13 hrs hrs D. D. 16 16 hrshrs

11.11. Eight men working full time take 16 days to do a job. How long should it have taken if four men did this job?Eight men working full time take 16 days to do a job. How long should it have taken if four men did this job?
 A. A. 26 26 days days B. B. 28 28 days days C. C. 32 32 days days D. D. 38 38 daysdays

12.12. My computer screen displays up to eighty characters (letters, figures or spaces) on each line. If there is not enough room for a wordMy computer screen displays up to eighty characters (letters, figures or spaces) on each line. If there is not enough room for a word
or a number at the end of a line, the whole word is moved to start at the beginning of the next line. I type (in figures) the numbersor a number at the end of a line, the whole word is moved to start at the beginning of the next line. I type (in figures) the numbers
from 1 to 100, with space after each number. What is the last number to appear on the first line?from 1 to 100, with space after each number. What is the last number to appear on the first line?
 A. A. 27 27 B. B. 28 28 C. C. 29 29 D. D. 3030

13.13. Find the sum of the series 1-1/2+1/4-Find the sum of the series 1-1/2+1/4-1/8+1/16+…1/8+1/16+…
 A.  A. 2/3 2/3 B. 4/3 B. 4/3 C. 1.312 C. 1.312 D. 5/4D. 5/4

14.14. Find the sum of the geometric series: 1/3 + 2/9 + 4/27 +8/81 + …Find the sum of the geometric series: 1/3 + 2/9 + 4/27 +8/81 + …
 A. A. 3/102 3/102 B. B. 18 18 C. C. 2 2 D. D. 21/12121/121

15.15.  A set of three positive integers has th A set of three positive integers has th e sum of 9 and a product of 24. If the sum of 9 and a product of 24. If th e smallest of the integee smallest of the intege rs is 2, what is the largest?rs is 2, what is the largest?
 A. A. 12 12 B. B. 8 8 C. C. 6 6 D. D. 44

16.16. In a group of 80 children, there are 22 more girls than boys. How many girls are there in the group?In a group of 80 children, there are 22 more girls than boys. How many girls are there in the group?
 A. A. 36 36 B. B. 44 44 C. C. 48 48 D. D. 5151

17.17.  Ahmed, Brian, Chloe, Danielle, Eth Ahmed, Brian, Chloe, Danielle, Eth el, Francis and George have to chel, Francis and George have to ch oose a Form Captain from among toose a Form Captain from among t hem. They decide to standhem. They decide to stand
in a circle, in alphabetical order, and to count round (in the same order) rejecting every third person they come to; that person thenin a circle, in alphabetical order, and to count round (in the same order) rejecting every third person they come to; that person then
leaves the circle. The last one left is to be Form Captain. Ahmed is eventually elected Form Captain. Where must the counting haveleaves the circle. The last one left is to be Form Captain. Ahmed is eventually elected Form Captain. Where must the counting have
started?started?
 A. A.  Ahmed  Ahmed B. Brian B. Brian C. Danielle C. Danielle D. EthelD. Ethel

18.18.  A milkman delivers a total of 336 pint A milkman delivers a total of 336 pint s of milk each week to eight houses is of milk each week to eight houses i n a street. Each house has a fixen a street. Each house has a fixe d daily order, but thed daily order, but the irir
daily orders are all different. What is the maximum possible number of pints delivered to any one house each day?daily orders are all different. What is the maximum possible number of pints delivered to any one house each day?
 A. A. 6 6 B. B. 14 14 C. C. 20 20 D. D. 4242

19.19. Glenn can paint a house in 9 hours while Stewart can paint the same house in 16 hours. They work together for 4 hours and after 4Glenn can paint a house in 9 hours while Stewart can paint the same house in 16 hours. They work together for 4 hours and after 4
hours, Stewart left and Glenn finished the job alone. How many more hours did it take Glenn to finish the job?hours, Stewart left and Glenn finished the job alone. How many more hours did it take Glenn to finish the job?
 A.  A. 2.75 hrs 2.75 hrs B. 3.50 hrs B. 3.50 hrs C. 4.75 hrs C. 4.75 hrs D. 5.25 hrsD. 5.25 hrs

20.20.  A baker has equal amounts of flour, s A baker has equal amounts of flour, s ugar, and powdered milk. He usugar, and powdered milk. He us ed 1/3 of the flour, ½ of the sugaed 1/3 of the flour, ½ of the suga r, and ¼ of the powdered milkr, and ¼ of the powdered milk
to a pudding mixture. If he made up 520 grams mixture, with how many grams of sugar did he have at first?to a pudding mixture. If he made up 520 grams mixture, with how many grams of sugar did he have at first?
 A. A. 450 450 B. B. 480 480 C. C. 500 500 D. D. 520520

21.21.  A Chemical engineer mixed 40 mL o A Chemical engineer mixed 40 mL o f 8%v HCl with 60 mL of 12%v f 8%v HCl with 60 mL of 12%v HCl solution. He used a poHCl solution. He used a po rtion of this solution and replaced itrtion of this solution and replaced it
with distilled water. If the new solution tested is 5.2%v HCl, how much of the original mixture did he use?with distilled water. If the new solution tested is 5.2%v HCl, how much of the original mixture did he use?
 A. A. 60 60 mL mL B. B. 50 50 mL mL C. C. 40 40 mL mL D. D. 80 80 mLmL

22.22. Karen driving to work at rush hour average 40 mph. On the way home from work with lighter traffic she averages 50 mph. If her totalKaren driving to work at rush hour average 40 mph. On the way home from work with lighter traffic she averages 50 mph. If her total
driving time is 1 hour and 48 minutes, how far does she live from work?driving time is 1 hour and 48 minutes, how far does she live from work?
 A. A. 50 50 miles miles B. B. 25 25 miles miles C. C. 35 35 miles miles D. D. 40 40 milesmiles

23.23.  A man can row 20 km downstream in  A man can row 20 km downstream in the time he takes to row 8 km the time he takes to row 8 km upstream. He rows downstream fupstream. He rows downstream f or 1.5 hours, then turns andor 1.5 hours, then turns and
row back for 3 hours but he finds that he is still 3 km from his starting place. Find the rate of the man in still water.row back for 3 hours but he finds that he is still 3 km from his starting place. Find the rate of the man in still water.
 A.  A. 7 kph 7 kph B. 8 kph B. 8 kph C. 9 kph C. 9 kph D. 10 kphD. 10 kph

24.24. Find the numFind the number of ber of terms in terms in the arithmetic the arithmetic sequence. sequence. 4, 3, 4, 3, 2, 1,…,2, 1,…,-23-23
 A. A. -1 -1 B. B. 28 28 C. C. 27 27 D. D. 55

25.25. What is the sum to infinity of the progression 2, -0.4, 0.08, -What is the sum to infinity of the progression 2, -0.4, 0.08, -0.016,…?0.016,…?
 A.  A. 5/3 5/3 B. 5/4 B. 5/4 C. 3/5 C. 3/5 D. 4/5D. 4/5

26.26. What is the natural logarithm ofWhat is the natural logarithm of ??
 A. A. 1/xy 1/xy B. B. xy xy C. C. 2.718 2.718 xy xy D. D. 2.718/xy2.718/xy

27.27. 5.7435.743  equals equals
 A. A. 1.03 1.03 B. B. 1.04 1.04 C. C. 1.05 1.05 D. D. 1.061.06

28.28. The expression 6!/3!0! is equal toThe expression 6!/3!0! is equal to
 A. A. ∞∞ B. B. 120 120 C. C. 2! 2! D. D. 00

29.29. IfIf       2 = 0   2 = 0 , then, then  ==??
 A. A. 0 0 B. B. 1 1 C. C. 2 2 D. D. -1-1

30.30. IfIf ==  , , =  =   , find , find    =   =??
 A. A.  B.B. 11 C.C. 11 D.D. 
Given the equationsGiven the equations2  3 =12 3 =14  3   2=74  3   2=72   4=22  4=2 4   6= 4 4   6= 4

31.31. Find the value ofFind the value of ..
 A.  A. 1 1 B. 2 B. 2 C. 3 C. 3 D. 4D. 4

32.32. Find the value ofFind the value of ..
 A. A. 1 1 B. B. 2 2 C. C. 3 3 D. D. 44

33.33. Find the value ofFind the value of ..
 A. A. -2 -2 B. B. -1 -1 C. C. 1 1 D. D. -2-2

34.34. Find the value ofFind the value of ..
 A. A. -2 -2 B. B. -1 -1 C. C. 1 1 D. D. 22

35.35. If x divided by y is 4/5 and y divided by z is 3/10, what is x divided by z?If x divided by y is 4/5 and y divided by z is 3/10, what is x divided by z?
 A.  A. 6/25 6/25 B. 8/3 B. 8/3 C. 7/15 C. 7/15 D. 25/6D. 25/6

36.36. The volume of a hemisphere varies directly as the cube of the radius. The volume of the hemisphere with 2.54 cm radius is 20.75The volume of a hemisphere varies directly as the cube of the radius. The volume of the hemisphere with 2.54 cm radius is 20.75
cmcm22. What is the volume of a sphere with 3.25 cm radius of the same kind of material?. What is the volume of a sphere with 3.25 cm radius of the same kind of material?
 A. A. 76.95 cm76.95 cm33 B. B. 86.92 86.92 cmcm33 C. C. 57.64 57.64 cmcm33 D. D. 43.46 43.46 cmcm33
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37.37. My age added to three more than my age gives four timesMy age added to three more than my age gives four times my daughter’s age minus five. The sum of our ages is fiftymy daughter’s age minus five. The sum of our ages is fifty-nine. How old-nine. How old
is my daughter?is my daughter?
 A. A. 13 13 B. B. 14 14 C. C. 15 15 D. D. 2121

38.38. Maria is twice as old as Ann. In four years, the sum of the ages of Maria and Ann will be 20. How old is Ann now?Maria is twice as old as Ann. In four years, the sum of the ages of Maria and Ann will be 20. How old is Ann now?
 A.  A. 4 4 B. 6 B. 6 C. 8 C. 8 D. 10D. 10

39.39. How many minutes after 2 o’clock will the hands of the clock be together for the first time?How many minutes after 2 o’clock will the hands of the clock be together for the first time?
 A. A. 11.12 11.12 B. B. 13.5 13.5 C. C. 10.91 10.91 D. D. 12.2112.21

40.40. If a, b and c are consecutive odd integers, and a<b<c, then in terms of c, a = ?If a, b and c are consecutive odd integers, and a<b<c, then in terms of c, a = ?
 A. A.   44 B.B.   22 C.C.   22 D.D.   22

41.41. The average of 10 numbers is -10. If the sum of 6 of them is 100, what is the average of the other 4?The average of 10 numbers is -10. If the sum of 6 of them is 100, what is the average of the other 4?
 A. A. -100 -100 B. B. -50 -50 C. C. 50 50 D. D. 100100

42.42. We are told that 20% of the sixty million people in the UK watch Neighbors. Roughly how many million people is that?We are told that 20% of the sixty million people in the UK watch Neighbors. Roughly how many million people is that?
 A. A. 1.2 1.2 B. B. 3 3 C. C. 12 12 D. D. 1515

43.43.  Angela Wilson processed 300 appl Angela Wilson processed 300 appl ications for food stamps during tications for food stamps during t he month of June. During the month he month of June. During the month of July, she processed 10of July, she processed 10 %%
fewer applications. How many applications did she process in July?fewer applications. How many applications did she process in July?
 A. A. 220 220 B. B. 240 240 C. C. 270 270 D. D. 280280

44.44. When a certain gasoline tank is filled to capacity, it holds 420 gallons. If it is ¾ full, the number of gallons of gasoline it is holding is:When a certain gasoline tank is filled to capacity, it holds 420 gallons. If it is ¾ full, the number of gallons of gasoline it is holding is:
 A. A. 280 280 B. B. 315 315 C. C. 360 360 D. D. 375375

45.45. Express 1/8 as a percent.Express 1/8 as a percent.
 A. A. 25% 25% B. B. 12.5% 12.5% C. C. 8% 8% D. D. 80%80%

46.46.  A house wife adds 5 cups of wate A house wife adds 5 cups of wate r for every 4 cups of uncooked rice. Hr for every 4 cups of uncooked rice. H ow many cups of water are addeow many cups of water are adde d to make 10 cups ofd to make 10 cups of
cooked rice assuming each cup of uncooked rice results to two cups of cooked rice?cooked rice assuming each cup of uncooked rice results to two cups of cooked rice?
 A. A. 6 6 B. B. 8 8 C. C. 6 6 ¼ ¼ D. D. 55

47.47. Several persons rented a VHS tape for P30, sharing the cost equally. If there had been one more person in the group, each personSeveral persons rented a VHS tape for P30, sharing the cost equally. If there had been one more person in the group, each person
would have paid P1 less. How many people were there in the group originally?would have paid P1 less. How many people were there in the group originally?
 A.  A. 5 5 B. 6 B. 6 C. 10 C. 10 D. 12D. 12

48.48. In planning for an outing, the group purchases enough hotdogs to allow each of the 30 expected persons, who will join, 5 hotdogs. IfIn planning for an outing, the group purchases enough hotdogs to allow each of the 30 expected persons, who will join, 5 hotdogs. If
5 fewer actually owned, how many more hotdogs will each one get?5 fewer actually owned, how many more hotdogs will each one get?
 A.  A. 1 1 B. 2 B. 2 C. 3 C. 3 D. 4D. 4

49.49. Sound travels at about 330 m/s; light travels so fast that it arrives almost simultaneously. If you have time the gap between a flash ofSound travels at about 330 m/s; light travels so fast that it arrives almost simultaneously. If you have time the gap between a flash of
lightning and its clap of thunder as 6 seconds, roughly how for far away is the storm?lightning and its clap of thunder as 6 seconds, roughly how for far away is the storm?
 A. A. 55 55 m m B. B. 330 330 m m C. C. 1 1 km km D. D. 2 2 kmkm

50.50. Carlos and Juan set out to run. Carlos ran 9 kilometers per hour while Juan ran 8.5 kilometers per hour. In the same amount of time,Carlos and Juan set out to run. Carlos ran 9 kilometers per hour while Juan ran 8.5 kilometers per hour. In the same amount of time,
Carlos ran ½ kilometer further than Juan. How long did they run?Carlos ran ½ kilometer further than Juan. How long did they run?
 A. A. ½ ½ hr hr B. B. 1 1 hr hr C. C. 1 1 ½ ½ hr hr D. D. 10 10 hrhr

51.51.  Arash runs faster than Betty, and Do Arash runs faster than Betty, and Do vey will always beat Chandra in a vey will always beat Chandra in a race. Betty is never beaten by Edwirace. Betty is never beaten by Edwi na. One day all five racena. One day all five race
against each other. Just one of the following results is possible. Which is it? (ABCDE indicates `Arash first,…’)against each other. Just one of the following results is possible. Which is it? (ABCDE indicates `Arash first,…’)
 A. A.  ABCDE  ABCDE B. BEDAC B. BEDAC C. ABCED C. ABCED D. ADBCED. ADBCE

52.52. I start counting at 19 and go on to 89, taking one second to say each number. How long do I take altogether?I start counting at 19 and go on to 89, taking one second to say each number. How long do I take altogether?
 A. A. 1 1 min min 10 10 s s B. B. 1 1 min min 29 29 s s C. C. 1 1 min min 11 11 s s D. D. 1 1 min min 19 19 ss

53.53.  A geometric progression is : A geometric progression is : 1    1       ⋯ ⋯  where where  << 11. Determine the sum of the series as. Determine the sum of the series as  approaches infinity. approaches infinity.
 A. A. 2/(1-z) 2/(1-z) B. B. 1/(2-z) 1/(2-z) C. C. 1/(1-2z) 1/(1-2z) D. D. 1/(1-z)1/(1-z)

54.54. If each bacterium divides into 4 bacteria every hour, how many bacteria will be present at the end of 5 hours if there are 4 bacteriaIf each bacterium divides into 4 bacteria every hour, how many bacteria will be present at the end of 5 hours if there are 4 bacteria
at the start?at the start?
 A. A. 64 64 B. B. 256 256 C. C. 1024 1024 D. D. 40964096

----------------------------------------------------------------------------------NOTHING FOLLOWS-----------------------------------------------------------------------------------------------------------------------------------------------------------------NOTHING FOLLOWS-------------------------------------------------------------------------------
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General Engineering & ChE LawsGeneral Engineering & ChE Laws
Trigonometry & GeometryTrigonometry & Geometry

1.1.  An angle greater than a straight angl An angle greater than a straight angl e and less than two straight line and less than two straight lin es.es.
 A. A. adjacent adjacent angle angle B. B. obtuse obtuse angle angle C. C. oblique oblique angleangle D. reflex angleD. reflex angle

2.2. To find the angles of a triangle, given only the lengths of the sides, one would useTo find the angles of a triangle, given only the lengths of the sides, one would use
 A.  A. the law of cosines the law of cosines C. the law of tangentsC. the law of tangents
B.B. the the law law of of sines sines D. D. the the inverseinverse – –square lawsquare law

3.3. Consist of all angles except the right and straight angles.Consist of all angles except the right and straight angles.
 A. A. obtuse obtuse B. B. oblique oblique C. C. adjacent adjacent D. D. reflexreflex

4.4. The sides of a triangle lot are 130 m, 180 m and 190 m. This lot is to be divided by a line bisecting the longest side and drawn fromThe sides of a triangle lot are 130 m, 180 m and 190 m. This lot is to be divided by a line bisecting the longest side and drawn from
the opposite vertex. Find the length of the line.the opposite vertex. Find the length of the line.
 A. A. 110 110 m m B. B. 115 115 m m C. C. 120 120 m m D. D. 125 125 mm

5.5.  A fla A flagpole 2gpole 20 m 0 m high high stands stands on on top top of a of a tower tower which which is is 100 m 100 m high. Ahigh. A t what t what distance distance from from the the base obase o f thf the tower e tower will will the the flagpoleflagpole
subtended an angle of 4°? The height of instrument is 4 meters.subtended an angle of 4°? The height of instrument is 4 meters.
 A.  A. 46.48 m 46.48 m B. 50.32 m B. 50.32 m C. 83.1 m C. 83.1 m D. 66.75 mD. 66.75 m

6.6. Simplify:Simplify: c o t   t a n  = ?c o t   t a n  = ?
 A. A.  2 2 B.B. 2  22  2 C.C. 2  22  2 D.D.  2 2

7.7. If θ is an acute angle of a right triangle whereIf θ is an acute angle of a right triangle where s i n  =s i n  = , compute the value of, compute the value of sin2sin2 in terms of in terms of ..

 A. A.
  −− B.B.

  −− C.C.
  −− D.D. 22   4   4  

8.8. Solve for x, ifSolve for x, if tan3=5tantan3=5tan ..
 A.  A. 20.705° 20.705° B. 30.705° B. 30.705° C. 35.705° C. 35.705° D. 15.705°D. 15.705°

9.9. What is the equivalent expression forWhat is the equivalent expression for sin2sin2??
 A. A. 0.5 0.5 sin sin x x cos cos x x B. B. 2 2 sin sin x x cos cos (x/2) (x/2) C. C. -2 -2 sin sin x x D. D. 2 2 sin sin x x / / sec sec xx

10.10. Calculate the length of an arc which subtends a central angle of 60° in a circle of radius 10 cm.Calculate the length of an arc which subtends a central angle of 60° in a circle of radius 10 cm.
 A.  A. 10.47 cm 10.47 cm B. 12.24 cm B. 12.24 cm C. 13.83 cm C. 13.83 cm D. 14.45 cmD. 14.45 cm

11.11. Solve for the value of x:Solve for the value of x: sinsin15°215°2 == ccos 7os 7  1100°°..
 A. A. 10° 10° B. B. 11° 11° C. C. 12° 12° D. D. 13°13°

12.12. Solve for x:Solve for x: tantan−−  tantan−−   =45°  =45°
 A. A. 0 0 B. B. 1 1 C. C. 2 2 D. D. 33

13.13.  An  An observer observer found found the the angle angle of of elevation elevation of of the the top top at at the the tree tree to to be be 27°. 27°. After After moving moving 10 10 m m closer closer (on (on the the same same vertical vertical andand
horizontal plane in the tree), the angle of elevation becomes 54°. Find the height of the tree.horizontal plane in the tree), the angle of elevation becomes 54°. Find the height of the tree.
 A. A. 8.65 8.65 m m B. B. 6.25 6.25 m m C. C. 7.02 7.02 m m D. D. 8.09 8.09 mm

14.14. The elevation of the top of a tower is 45° from each of two points on the ground 200 m apart, one due south and the other due eastThe elevation of the top of a tower is 45° from each of two points on the ground 200 m apart, one due south and the other due east
end of the tower. What is the height of the tower?end of the tower. What is the height of the tower?
 A. A. 81.4 81.4 m m B. B. 101.4 101.4 m m C. C. 250 250 m m D. D. 141.4 141.4 mm

15.15.  A vertical flagpole consi A vertical flagpole consi sts of two segments, sts of two segments, the lower being 25 the lower being 25 feet and the uppefeet and the uppe r 26 feet in lengtr 26 feet in lengt h. Find the distanh. Find the distan ce from thce from the polee pole
where the two segments will subtend equal angles at the height of 5 feet above the base of the pole.where the two segments will subtend equal angles at the height of 5 feet above the base of the pole.
 A.  A. 166 ft 166 ft B. 187 ft B. 187 ft C. 207 ft C. 207 ft D. 210 ftD. 210 ft

16.16. Station A and B are placed 1000 m apart on a straight road running East and West. From A the bearing of the tower is 32° west ofStation A and B are placed 1000 m apart on a straight road running East and West. From A the bearing of the tower is 32° west of
north and from B the bearing is 26° north of east. Find the shortest distance from the tower to the road.north and from B the bearing is 26° north of east. Find the shortest distance from the tower to the road.
 A. A. 462.76 462.76 m m B. B. 382.43 382.43 m m C. C. 421.62 421.62 m m D. D. 373.81 373.81 mm

17.17. The acute angles of a right triangle are congruent and one of the congruent sides has length 14. What is the area of the triangle?The acute angles of a right triangle are congruent and one of the congruent sides has length 14. What is the area of the triangle?
 A. A. 49 49 B. B. 98 98 C. C. 196 196 D. D. 2828

18.18. The sides of a triangle are 195, 157, and 210, respectively. What is the area of the triangle?The sides of a triangle are 195, 157, and 210, respectively. What is the area of the triangle?
 A. A. 73,250 73,250 sq. sq. units units B. B. 10,250 10,250 sq. sq. units units C. C. 14,586 14,586 sq. sq. units units D. D. 11,260 11,260 sq. sq. unitsunits

19.19. The sides of a triangle are 5, 12 and 13 units respectively. Find the area of the largest circle that can be inscribed in the triangle.The sides of a triangle are 5, 12 and 13 units respectively. Find the area of the largest circle that can be inscribed in the triangle.
 A.  A. 12.57 sq. units 12.57 sq. units B. 15.28 sq. units B. 15.28 sq. units C. 17.6 sq. units C. 17.6 sq. units D. 18.5 sq. unitsD. 18.5 sq. units

20.20.  A tin plate (rectangula A tin plate (rectangula r) whose area is r) whose area is 480 sq. cm is 480 sq. cm is cut 3 cm along cut 3 cm along each corner, theeach corner, the n the sides foln the sides fol ded upward generded upward gener ating a volumeating a volume
of 504 cmof 504 cm33. What is the dimension of the rectangular tin plate?. What is the dimension of the rectangular tin plate?
 A.  A. 48 cm x 10 cm 48 cm x 10 cm B. 24 cm x 20 cm B. 24 cm x 20 cm C. 40 cm x 12 cm C. 40 cm x 12 cm D. 60 cm x 8 cmD. 60 cm x 8 cm

21.21. The volume of a ball is 435 mThe volume of a ball is 435 m33. What is its surface area?. What is its surface area?
 A.  A. 277.64 m277.64 m22 B. B. 285.15 285.15 mm22 C. C. 288.50 288.50 mm22 D. D. 291.15 291.15 mm22

22.22. What is the volume of a frustum of a cone whose upper base is 15 cm in diameter and lower base 10 cm in diameter with an altitudeWhat is the volume of a frustum of a cone whose upper base is 15 cm in diameter and lower base 10 cm in diameter with an altitude
of 25 cm?of 25 cm?
 A. A. 3018.87 cm3018.87 cm33 B. B. 3180.87 3180.87 cmcm33 C. C. 3108.87 3108.87 cmcm33 D. D. 3081.87 3081.87 cmcm33

23.23.  A horizontal  A horizontal cylindrical cylindrical tank with tank with flat ends flat ends is used is used to store to store gasoline. Tgasoline. The tank he tank dimensions are dimensions are D=2 m, D=2 m, L=5 m, L=5 m, when the when the level in level in thethe
tank is 0.5 m, the content of the tank istank is 0.5 m, the content of the tank is
 A. A. 2.50 m2.50 m33 B. B. 3.07 3.07 mm33 C. C. 5.00 5.00 mm33 D. D. 3.43 3.43 mm33

24.24. Find the slope of the line defined byFind the slope of the line defined by    = 5   = 5..
 A. A. 5+x 5+x B. B. -0.5 -0.5 C. C. 0.25 0.25 D. D. 11

25.25. What is the equation of the line through the point (3,-2) and perpendicular to the lineWhat is the equation of the line through the point (3,-2) and perpendicular to the line2   3   4 = 02   3   4 = 0??
 A. A. 2   3   1 3 = 02   3   1 3 = 0 B.B. 3   2   1 3 = 03   2   1 3 = 0 C.C. 2   3   1 2 = 02   3   1 2 = 0 D.D. 2   3   1 3 = 02   3   1 3 = 0

26.26.  A parabolic mirror has a depth is 12 c A parabolic mirror has a depth is 12 c m and a span is 32 cm. What is m and a span is 32 cm. What is the distance from the vertex the distance from the vertex to the focus?to the focus?
 A.  A. 16/3 16/3 B. 8/3 B. 8/3 C. 3/8 C. 3/8 D. 3/16D. 3/16

27.27. The equation of a circle with the center at (0,0) and a diameter of 10 cm isThe equation of a circle with the center at (0,0) and a diameter of 10 cm is
 A. A.    == 2525 B.B.    = 5   = 5 C.C.    == 1010 D.D.    =100=100

28.28. The vertices of a triangle have coordinates (1,2), (4,5) and (7,2). Find the area of the triangle.The vertices of a triangle have coordinates (1,2), (4,5) and (7,2). Find the area of the triangle.
 A. A. 6 6 sq. sq. units units B. B. 9 9 sq. sq. units units C. C. 12 12 sq. sq. units units D. D. 16 16 sq. sq. unitsunits
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29.29. What is the area (in square units) of a polygon whose vertices are at (5,-1), (0,3), (4,-5), (0,0) and (-1,-1)?What is the area (in square units) of a polygon whose vertices are at (5,-1), (0,3), (4,-5), (0,0) and (-1,-1)?
 A.  A. 15.2 15.2 B. 16.5 B. 16.5 C. 14.3 C. 14.3 D. 17.5D. 17.5

30.30. Find the area of the triangle whose vertices are at (-2,-4), (1,6) and (5,2).Find the area of the triangle whose vertices are at (-2,-4), (1,6) and (5,2).
 A.  A. 36 36 B. 26 B. 26 C. 23 C. 23 D. 32D. 32

31.31. The equationThe equation 2525 1616 15012881=015012881=0  has its center at _____. has its center at _____.
 A.  A. (3,-4) (3,-4) B. (-3, 4) B. (-3, 4) C. (-4, 3) C. (-4, 3) D. (4, -3)D. (4, -3)

32.32.  At a  At a point A point A that ithat i s 50 s 50 m from from the m the base base of a of a tower, ttower, the anhe angle of gle of elevation elevation to the to the top of top of the tothe tower is wer is twice as twice as large as large as the athe a ngle ngle ofof
elevation from a point B that is 150 m from the tower. Assuming that the base of the tower and the points A and B are in the sameelevation from a point B that is 150 m from the tower. Assuming that the base of the tower and the points A and B are in the same
line in the level ground, find the height of the tower.line in the level ground, find the height of the tower.

 A. A. 4040√ √ 33 m B.m B. 2525√ √ 33 m C.m C. 5050√ √ 33 m D.m D. 4545√ √ 33 m m
33.33. Find the volume of a spherical segment, the radii of whose bases are 4 cm and 5 cm and whose altitude is 9 cm.Find the volume of a spherical segment, the radii of whose bases are 4 cm and 5 cm and whose altitude is 9 cm.

 A. A. 841.20 841.20 B. B. 762.84 762.84 C. C. 643.20 643.20 D. D. 961.33961.33
34.34. The area of a Lune is 30 cmThe area of a Lune is 30 cm22. If the area of a sphere is 120 cm. If the area of a sphere is 120 cm22. What is the angle of the Lune?. What is the angle of the Lune?

 A.  A. 90° 90° B. 30° B. 30° C. 60° C. 60° D. 45°D. 45°

35.35. What is the angle of the base of the spherical wedge whose volume isWhat is the angle of the base of the spherical wedge whose volume is
  m m33 if the radius of the sphere is 4m? if the radius of the sphere is 4m?

 A. A. 48.32° 48.32° B. B. 56.25° 56.25° C. C. 62.42° 62.42° D. D. 45.26°45.26°

BRINGHOME EXAMBRINGHOME EXAM
“He who is not courageous enough to take risks will accomplish nothing in life.” –“He who is not courageous enough to take risks will accomplish nothing in life.” –  Muhammad Ali  Muhammad Ali ’’

1.1. The sine of 840° equalsThe sine of 840° equals
 A. A.  – –cos cos 30° 30° B.B. – –cos cos 60° 60° C. C. sin sin 30° 30° D. D. sin sin 60°60°

2.2. The value ofThe value of tantan    , where, where tan=tan=  and and tan=tan=  (A and B are acute angle) is (A and B are acute angle) is

 A. A. 7/12 7/12 B. B. 1/11 1/11 C. C. 7/11 7/11 D. D. 7/137/13

3.3. IfIf sec2=sec2= , determine the angle A in degrees., determine the angle A in degrees.

 A. A. 5° 5° B. B. 6° 6° C. C. 3° 3° D. D. 7°7°
4.4. From a ship, the angle of elevation of a point B at the top of a chill is 21°13’From a ship, the angle of elevation of a point B at the top of a chill is 21°13’. After the ship sailed 2500 feet directly toward B, its. After the ship sailed 2500 feet directly toward B, its

angle of elevation is found to be 47°17’. Determine the height of the cliff.angle of elevation is found to be 47°17’. Determine the height of the cliff.
 A. A. 1400 1400 ft ft B. B. 1512 1512 ft ft C. C. 1485 1485 ft ft D. D. 1540 1540 ftft

5.5. The captain of a ship views the top of a lighthouse at an angle of 60° with the horizontal at an elevation of 6 meters above sea level.The captain of a ship views the top of a lighthouse at an angle of 60° with the horizontal at an elevation of 6 meters above sea level.
Five minutes later, the same captain of the ship views the top of the same lighthouse at an angle of 30° with the horizontal.Five minutes later, the same captain of the ship views the top of the same lighthouse at an angle of 30° with the horizontal.
Determine the speed of the ship if the lighthouse is known to be 50 meters above sea level.Determine the speed of the ship if the lighthouse is known to be 50 meters above sea level.
 A. A. 0.265 0.265 m/s m/s B. B. 0.155 0.155 m/s m/s C. C. 0.169 0.169 m/s m/s D. D. 0.210 0.210 m/sm/s

6.6. Ship A started sailing N40°32’E at the rate of 3 mph. After 4 hours, ship B started from the same port going S45°18’E at theShip A started sailing N40°32’E at the rate of 3 mph. After 4 hours, ship B started from the same port going S45°18’E at the rate ofrate of
4 mph. After how many hours will the second ship be exactly south of ship A?4 mph. After how many hours will the second ship be exactly south of ship A?
 A.  A. 8.7 hrs 8.7 hrs B. 2.50 hrs B. 2.50 hrs C. 3.58 hrs C. 3.58 hrs D. 2.25 hrsD. 2.25 hrs

7.7. The hypotenuse of a right triangle is 17 cm long; one leg is 15 cm long, find the area of the triangle in cmThe hypotenuse of a right triangle is 17 cm long; one leg is 15 cm long, find the area of the triangle in cm22..
 A. A. 255/2 255/2 B. B. 60 60 C. C. 135 135 D. D. 9090

8.8. Find the area of an equilateral triangle with a perimeter of 9.Find the area of an equilateral triangle with a perimeter of 9.

 A. A. 4.5 B.4.5 B.
((√ √ )) C.C.

((√ √ )) D. D. 40.540.5

9.9. The sides of a triangle are in the ratio 2:3:4, if its area is 11.619, find its perimeter.The sides of a triangle are in the ratio 2:3:4, if its area is 11.619, find its perimeter.
 A. A. 14 14 B. B. 16 16 C. C. 15 15 D. D. 1818

10.10.  A man owns two square lots of uneq A man owns two square lots of uneq ual size, together containing 1ual size, together containing 1 5,025 ft5,025 ft22. If the lots were contiguous, it would require 530 ft of. If the lots were contiguous, it would require 530 ft of
fence to embrace them in a single enclosure of 6 sides. Find the length of the sides of the smaller lot.fence to embrace them in a single enclosure of 6 sides. Find the length of the sides of the smaller lot.
 A. A. 25 25 ft ft B. B. 28 28 ft ft C. C. 30 30 ft ft D. D. 32 32 ftft

11.11. The garden with the dimension of 40 m by 50 m is to be surrounded by a pathway which is 5 m wide and to be covered by a stoneThe garden with the dimension of 40 m by 50 m is to be surrounded by a pathway which is 5 m wide and to be covered by a stone
with the dimension of 2 m by 1 m. How many stones will be needed?with the dimension of 2 m by 1 m. How many stones will be needed?
 A.  A. 500 500 B. 400 B. 400 C. 300 C. 300 D. 450D. 450

12.12. How many tickets, each 8 cm by 6 cm, can I cut from a sheet of card 30 cm by 21 cm. If I use the card as effectively as possible?How many tickets, each 8 cm by 6 cm, can I cut from a sheet of card 30 cm by 21 cm. If I use the card as effectively as possible?
 A. A. 9 9 B. B. 10 10 C. C. 11 11 D. D. 1212

13.13. What is the height of the parabolic arch which has a span of 48 feet and having a height of 20 feet at a distance 16 feet from theWhat is the height of the parabolic arch which has a span of 48 feet and having a height of 20 feet at a distance 16 feet from the
center of the span?center of the span?
 A. A. 30 30 ft ft B. B. 40 40 ft ft C. C. 36 36 ft ft D. D. 34 34 ftft

14.14. The center of the circleThe center of the circle    6 2 6=06 2 6=0 ..
 A. A. (1, (1, 3) 3) B. B. (3, (3, 1) 1) C. C. (-1, (-1, 3) 3) D. D. (-1, (-1, -3)-3)

15.15. The equationThe equation     2   1 = 0 2   1 = 0 represents represents
 A.  A. a point a point B. a circle B. a circle C. a parabola C. a parabola D. an ellipseD. an ellipse

16.16. Find the area of the triangle whose vertices lie at the points (4, 1), (6, 2) and (2,5).Find the area of the triangle whose vertices lie at the points (4, 1), (6, 2) and (2,5).
 A. A. 4 4 B. B. 6 6 C. C. 5 5 D. D. 77

17.17. The vertices of a triangle are at (1, 7), (3, 11) and (8, 12). Find the area.The vertices of a triangle are at (1, 7), (3, 11) and (8, 12). Find the area.
 A. A. 18 18 B. B. 9 9 C. C. 36 36 D. D. 2727

18.18. What is the area (in square units) of a polygon whose vertices are at (-5, 1), (0, 3), (4, -5), (0, 0) and (-1,-1)?What is the area (in square units) of a polygon whose vertices are at (-5, 1), (0, 3), (4, -5), (0, 0) and (-1,-1)?
 A. A. 15.2 15.2 B. B. 16.5 16.5 C. C. 14.3 14.3 D. D. 17.517.5

19.19. Find the area of the triangle which the lineFind the area of the triangle which the line 2  3 6=02 3 6=0  forms with the coordinate axis. forms with the coordinate axis.
 A. A. 6 6 B. B. 5 5 C. C. 4 4 D.3D.3

20.20.  A set of points in a plane, the sum of  A set of points in a plane, the sum of whose distances from two fixed poinwhose distances from two fixed poin ts is a constant.ts is a constant.
 A. A. circle circle B. B. hyperbola hyperbola C. C. parabola parabola D. D. ellipseellipse

21.21. The locus of appoint which moves so that it is always equidistant from a fixed point.The locus of appoint which moves so that it is always equidistant from a fixed point.
 A.  A. circle circle B. parabola B. parabola C. ellipse C. ellipse D. hyperbolaD. hyperbola

22.22. The plane rectangular coordinates system is divided into four-parts which are known asThe plane rectangular coordinates system is divided into four-parts which are known as
 A. A. quadruple quadruple B. B. octants octants C. C. quadrants quadrants D. D. axisaxis

23.23. The rectangular coordinate system in space is divided into eight compartments known asThe rectangular coordinate system in space is divided into eight compartments known as
 A. A. quadrants quadrants B. B. octants octants C. C. octet octet D. D. ogiveogive
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24.24. The locus of a point that moves so that its distance from a fixed point and a fixed line is always equal is known asThe locus of a point that moves so that its distance from a fixed point and a fixed line is always equal is known as
 A.  A. a parabola a parabola B. a circle B. a circle C. a hyperbola C. a hyperbola D. an ellipseD. an ellipse

25.25. The curve represented by the equation r=6 isThe curve represented by the equation r=6 is
 A. A. a a parabola parabola B. B. a a line line C. C. an an ellipse ellipse D. D. a a circlecircle

26.26. In a hyperbola, which axis is parallel to the directrix?In a hyperbola, which axis is parallel to the directrix?
 A. A. semi-minor semi-minor axis axis C. C. semi-major semi-major axisaxis
B. B. conjugate conjugate axis axis D. D. transverse transverse axisaxis

27.27. In the equationIn the equation  == , y approaches infinity when x approaches, y approaches infinity when x approaches

 A.  A. zero zero B. positive infinity B. positive infinity C. one C. one D. negative infinityD. negative infinity
28.28.  A chord 48 mm long is 7 mm from the  A chord 48 mm long is 7 mm from the center of a circle. What is the radiucenter of a circle. What is the radiu s of the circle?s of the circle?

 A. A. 7 7 mm mm B. B. 24 24 mm mm C. C. 12 12 mm mm D. D. 25 25 mmmm
29.29. Find the area of the largest square that can be cut from a circle whose radius is 4 mm.Find the area of the largest square that can be cut from a circle whose radius is 4 mm.

 A. A. 8 8 sq. sq. mm mm B. B. 16 16 sq. sq. mm mm C. C. 20 20 sq. sq. mm mm D. D. 32 32 sq. sq. mmmm
30.30.  A spherical ball of radius 3 cm was d A spherical ball of radius 3 cm was d ropped into a conical vessel oropped into a conical vessel o f depth 8 cm and radius of base 6 cm. f depth 8 cm and radius of base 6 cm. what is the area of thwhat is the area of th ee

portion of the sphere which lies above the circle of contact with the cone?portion of the sphere which lies above the circle of contact with the cone?
 A. A. 89.0 cm89.0 cm22 B. B. 90.5 90.5 cmcm22 C. C. 91.2 91.2 cmcm22 D. D. 93.0 93.0 cmcm22

31.31. The volume of the two spheres is in the ratio 27:343 and the sum of their radii is 10. Find the radius of the smaller sphere.The volume of the two spheres is in the ratio 27:343 and the sum of their radii is 10. Find the radius of the smaller sphere.
 A. A. 6 6 B. B. 3 3 C. C. 5 5 D. D. 44

32.32.  A gasoline tank consists of a horiz A gasoline tank consists of a horiz ontal cylinder 30 cm in diameteontal cylinder 30 cm in diamete r and 1.5 m long. Determine the nr and 1.5 m long. Determine the n umber of liters in the tank whenumber of liters in the tank when
the gauge rod in the plane of the vertical diameter shows a depth of 10 cm in the tank.the gauge rod in the plane of the vertical diameter shows a depth of 10 cm in the tank.
 A.  A. 31.5 31.5 B. 48.2 B. 48.2 C. 63.4 C. 63.4 D. 85.7D. 85.7

33.33.  A sector has a radius of 6 cm and wh A sector has a radius of 6 cm and wh ose central angle is 60°. If it benose central angle is 60°. If it ben t to form a cone, the radius of the cot to form a cone, the radius of the co ne isne is
 A. A. 13 13 cm cm B. B. 2 2 cm cm C. C. 1 1 cm cm D. D. 4 4 cmcm

34.34. How many tiles 10 cm on a side are needed to cover a rectangular wall 3 m by 4 m?How many tiles 10 cm on a side are needed to cover a rectangular wall 3 m by 4 m?
 A. A. 12 12 B. B. 120 120 C. C. 1200 1200 D. D. 6060

35.35.  A rectangle, with base A rectangle, with base 44√ √ 33 cm, is constructed equal in area to an equilateral triangle of side 6 cm. What is the height of the cm, is constructed equal in area to an equilateral triangle of side 6 cm. What is the height of the
rectangle?rectangle?

 A.  A. 2.25 cm 2.25 cm B. 3.25 cm B. 3.25 cm C.C.22√ √ 33 cm cm D.D. 44√ √ 33 cm cm

36.36. Find the length of the longer leg of a 30°-60°-90° triangle if the length of the shorter leg isFind the length of the longer leg of a 30°-60°-90° triangle if the length of the shorter leg is 22√ √ 33..

 A. A. 44√ √ 33 B. B. 3 3 C.C. √ √ 33 D. D. 66
37.37. The angle of elevation of the top of the tower A from the foot of tower B is twice the angle of elevation of the top of the tower B fromThe angle of elevation of the top of the tower A from the foot of tower B is twice the angle of elevation of the top of the tower B from

the foot of tower A. At a point midway between the two towers, the angles of elevation of the top of the towers are complimentary. Ifthe foot of tower A. At a point midway between the two towers, the angles of elevation of the top of the towers are complimentary. If
the two towers are 120 m apart, what are the heights of the towers?the two towers are 120 m apart, what are the heights of the towers?
 A. A. 80 80 m, m, 60 60 m m B. B. 45 45 m, m, 10 10 m m C. C. 90 90 m, m, 40 40 m m D. D. 75 75 m, m, 35 35 mm

38.38. Which of the following is a characteristic of all trigonometric functions?Which of the following is a characteristic of all trigonometric functions?
 A. A. The values of all functions repeat themselves every 45 degrees.The values of all functions repeat themselves every 45 degrees.
B.B.  All functions have units of length  All functions have units of length or angular measure.or angular measure.
C.C. The graphs of all functions are continuous.The graphs of all functions are continuous.
D. D. All All functions functions have have dimensionless dimensionless units.units.

39.39. What is the true regarding the signs of the natural functions for angles between 90° and 180°?What is the true regarding the signs of the natural functions for angles between 90° and 180°?
 A. A. the the tangent tangent is is positive positive C. C. the the cosine cosine is is negativenegative
B.B. the the cotangent cotangent is is positive positive D. D. the the sine sine is is negativenegative

40.40. the point in the plane of triangle which is at equal distance from the three sides of the triangle is itsthe point in the plane of triangle which is at equal distance from the three sides of the triangle is its
 A.  A. incenter incenter B. orthocenter B. orthocenter C. centroid C. centroid D. circumcenterD. circumcenter

41.41. Consist of all angles except right and straight angles.Consist of all angles except right and straight angles.
 A. A. obtuse obtuse angle angle B. B. adjacent adjacent angles angles C. C. oblique oblique angles angles D. D. reflex reflex anglesangles

42.42.  An angle greater than a straight angl An angle greater than a straight angl e and less than two straight linese and less than two straight lines ..
 A. A. adjacent adjacent angle angle B. B. oblique oblique angle angle C. C. obtuse obtuse angle angle D. D. reflex reflex angleangle

43.43. What is the inverse natural function of the cosecant?What is the inverse natural function of the cosecant?
 A. A. secant secant B. B. sine sine C. C. cosine cosine D. D. tangenttangent

44.44. Which of the following functions is positive for all x?Which of the following functions is positive for all x?
 A. A. coscossinsin B.B. tancostancos C.C. costancostan D.D. logtanlogtan

45.45. sinsin3coscos3=sinsin3coscos3=??
 A. A. cos2cos2 B.B. cos4cos4 C.C. sin2sin2 D.D. sin4sin4

46.46. What is the area of the triangle with vertices (0, 8), (0,0) and (-9, 0)?What is the area of the triangle with vertices (0, 8), (0,0) and (-9, 0)?
 A.  A. 36 36 B. -16 B. -16 C. 32 C. 32 D. -32D. -32

47.47. What is the area of the triangle with vertices (0, 8), (0,0) and (-8, 0)?What is the area of the triangle with vertices (0, 8), (0,0) and (-8, 0)?
 A. A. 36 36 B. B. -16 -16 C. C. 32 32 D. D. -32-32

48.48. Find the area of the triangle which the lineFind the area of the triangle which the line 2  3 6=02 3 6=0  forms with the coordinate axis. forms with the coordinate axis.
 A.  A. 3 3 B. 4 B. 4 C. 5 C. 5 D. 2D. 2

----------------------------------------------------------------------------------NOTHING FOLLOWS-----------------------------------------------------------------------------------------------------------------------------------------------------------------NOTHING FOLLOWS-------------------------------------------------------------------------------
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General Engineering & ChE LawsGeneral Engineering & ChE Laws
Differential CalculusDifferential Calculus

1.1. The point on the curve where the first derivative of a function is zero and the second derivative is positive is calledThe point on the curve where the first derivative of a function is zero and the second derivative is positive is called
 A.  A. minima minima C. maximaC. maxima
B.B. npoint npoint of of inflection inflection D. D. point point of of intersectionintersection

2.2. The first derivative of the equation of a curve is a constant, the curve is aThe first derivative of the equation of a curve is a constant, the curve is a
 A. A. circle circle B. B. hyperbola hyperbola C. C. parabola parabola D. D. straight straight lineline

3.3. The first derivative of kinetic energy with respect to time is:The first derivative of kinetic energy with respect to time is:
 A.  A. power power B. work B. work C. momentum C. momentum D. forceD. force

4.4. limlim→→ 100=100=
 A. A. 3 3 B. B. 100 100 C. C. 300 300 D. D. 500500

5.5. Find the limit ofFind the limit of
−−−−  as x approaches 1. as x approaches 1.

 A.  A. 2 2 B. 0 B. 0 C. 1 C. 1 D. -1D. -1

6.6. Evaluate the limit ofEvaluate the limit of  4   4  /3/3    55 as x approaches 2.as x approaches 2.
 A. A. 3 3 B. B. 4 4 C. C. 5 5 D. D. 66

7.7. If k is a simple constant, what is the derivative ofIf k is a simple constant, what is the derivative of  == ??
 A. A. (k-1)x (k-1)x B. B. kx kx C. C. x x D. D. kxkxk-1k-1

8.8. IfIf  = c o s  = c o s , what is, what is //??
 A. A. sec sec x x B.B. – –sec sec x x C. C. sin sin x x D.D. – –sin xsin x

9.9. IfIf  ==  , find y’., find y’.
 A. A. 2ln2ln  11 B.B. 2ln2ln −− C.C. 2ln2ln  D. D. none none of of thesethese

10.10. Find the seventh derivative of the function:Find the seventh derivative of the function:  = =   77  22    
 A. A. 720 720 B. B. x-840 x-840 C. C. 0 0 D. D. 11

11.11. FindFind
 if if =arcsec=arcsec ..

 A. A. 3/√43/√4   99 B.B. 3/√43/√4   99 C.C. 2/√42/√4   99 D.D. 2/√42/√4  99
12.12. Find the derivative of the functionFind the derivative of the function 22  8   9 8   9 with respect to x.with respect to x.

 A. A. 4   84   8 B.B. 2   92   9 C.C. 2   82   8 D.D. 4   84   8
13.13. Find the first derivative ofFind the first derivative of 5/5/  11..

 A. A.  101/101/   11 C.C. 101/101/   11
BB. .  101/101/   11 D.D.  101/101/   11

14.14. IfIf   = =   8   7  8   7   55, find, find  ′′′′11..
 A. A. -13 -13 B. B. -34 -34 C. C. -62 -62 D. D. 6262

15.15. Find the partial derivative ofFind the partial derivative of 44 33 with respect to x. with respect to x.
 A. A. 6   3 6   3  B.B. 8   6 8   6  C.C. 124124 D.D. 8   3 8   3 

16.16. Find the slope of the line tangent to the curveFind the slope of the line tangent to the curve  = 2  = 2   11 at the point (1, 3). at the point (1, 3).
 A.  A. 1 1 B. ½ B. ½ C. 1/3 C. 1/3 D. ¼D. ¼

17.17. What is the slope of the graphWhat is the slope of the graph  =   =   at x=-2? at x=-2?
 A. A. 3 3 B. B. -4 -4 C. C. -2 -2 D. D. 44

18.18. Determine the equation of the line tangent to the graphDetermine the equation of the line tangent to the graph = 2  = 2   11 at the point (1, 3). at the point (1, 3).
 A. A.  = 4   1 = 4   1 B.B.  = 4   1 = 4   1 C.C.  = 2   1 = 2   1 D.D.  = 2   1 = 2   1

19.19. Find the slope of the tangent to a parabola,Find the slope of the tangent to a parabola,  ==  at the point on the curve where x=1/2. at the point on the curve where x=1/2.
 A. A. 0 0 B. B. 1 1 C. C. ¼ ¼ D. D. -1/2-1/2

20.20. The equation of curve isThe equation of curve is   33  3   6 = 0 3   6 = 0 . Find the inclination to the x-axis at the point where x=0.. Find the inclination to the x-axis at the point where x=0.
 A. A. 45° 45° B. B. 0° 0° C. C. 1 1 D. D. 22

21.21. The equation of curve isThe equation of curve is   33  3   6 = 0 3   6 = 0 . Find a point at which the tangent to the curve is parallel to the x-axis.. Find a point at which the tangent to the curve is parallel to the x-axis.
 A. A. (2, (2, 0) 0) B. B. (1, (1, 2) 2) C. C. (0, (0, 1) 1) D. D. (0, (0, 2)2)

22.22. The equation of curve isThe equation of curve is   33  3   6 = 0 3   6 = 0 . Find the point or points (x values) where the inclination of the tangent to the x-. Find the point or points (x values) where the inclination of the tangent to the x-
axis is 45°.axis is 45°.
 A.  A. 2.414 & -0.414 2.414 & -0.414 B. -2.414 & 0.414 B. -2.414 & 0.414 C. -2.414 & -0.414 C. -2.414 & -0.414 D. 2.414 & 0.414D. 2.414 & 0.414

23.23. Given the equationGiven the equation  ==   44  44, find the point of inflection., find the point of inflection.
 A.  A. (4/3, -20/27) (4/3, -20/27) B. (3/4, 4/5) B. (3/4, 4/5) C. (3/2, 8/27) C. (3/2, 8/27) D. (3/4, 2/3)D. (3/4, 2/3)

24.24.  A statue 5 ft tall stands on a pedestal  A statue 5 ft tall stands on a pedestal 9 ft high. If an observer’s height is 9 ft high. If an observer’s height is 5 ft above the ground, how far f5 ft above the ground, how far f rom the pedestarom the pedestal should hel should he
stand so that the angle subtended in his eye by the statue will be maximum?stand so that the angle subtended in his eye by the statue will be maximum?
 A. A. 36 36 B. B. 6 6 C. C. 9 9 D. D. 4949

25.25.  A box used for shipping goods is req A box used for shipping goods is req uired to have the sum of its girth auired to have the sum of its girth a nd length not to exceed 2,400 mmnd length not to exceed 2,400 mm . What is the length of th. What is the length of th ee
box with square ends of greatest volume that can be sent?box with square ends of greatest volume that can be sent?
 A. A. 900 900 mm mm B. B. 800 800 mm mm C. C. 700 700 mm mm D. D. 600 600 mmmm

26.26. The distance s, of a moving body from its original position is defined by the equation:The distance s, of a moving body from its original position is defined by the equation:  = 4  = 4    3   2 3   2, where s is in meters and t, where s is in meters and t
is in seconds. When the velocity of the body is 35 m/s its position s isis in seconds. When the velocity of the body is 35 m/s its position s is
 A.  A. 78 m 78 m B. 80 m B. 80 m C. 75 m C. 75 m D. 70 mD. 70 m

27.27.  A body moves so that during the fi A body moves so that during the fi rst part of its motion its distance trrst part of its motion its distance tr aveled in inches from the starting aveled in inches from the starting point is given by thepoint is given by the
expressionexpression =6.8=6.8  10.810.8 (t in seconds). The acceleration in 3 seconds in units of in/sec (t in seconds). The acceleration in 3 seconds in units of in/sec22 would be would be
 A. A. 172.8 172.8 B. B. 122.4 122.4 C. C. 61.2 61.2 D. D. 212.4212.4

28.28.  A body moves along a straight lin A body moves along a straight lin e according to the lawe according to the law  == 
  22, where s is in feet and t in seconds. Determine its acceleration, where s is in feet and t in seconds. Determine its acceleration

at the end of 2 seconds.at the end of 2 seconds.
 A.  A. 4 ft/s4 ft/s22 B. 8 ft/sB. 8 ft/s22 C. C. 6 6 ft/sft/s22 D. D. 10 10 ft/sft/s22
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29.29.  A particle rotates counterclockwis A particle rotates counterclockwis e according to the lawe according to the law  == /50/50 where θ is in radians and t in seconds. Calculate thewhere θ is in radians and t in seconds. Calculate the
angular velocity at the end of 10 seconds in radians per seconds.angular velocity at the end of 10 seconds in radians per seconds.
 A. A. 5.72 5.72 B. B. 8.12 8.12 C. C. 10.18 10.18 D. D. 6.356.35

30.30. The intensity I, of a certain phenomenon with respect to time t, is given by the equationThe intensity I, of a certain phenomenon with respect to time t, is given by the equation  = 1 8   3  = 1 8   3    44 for for 0 <  < 5 / 20 <  < 5 / 2 . .
Give the peak magnitude of the intensity of the said phenomenon.Give the peak magnitude of the intensity of the said phenomenon.
 A.  A. 81/4 81/4 B. 238/4 B. 238/4 C. 106/4 C. 106/4 D. 86/4D. 86/4

31.31. The net income from the sales of a certain product is defined by the equation:The net income from the sales of a certain product is defined by the equation: = 1 0 0 0   2  = 1 0 0 0   2  800800,,
Where x is the number of units sold. To attain maximum revenue, x should beWhere x is the number of units sold. To attain maximum revenue, x should be
 A.  A. 250 250 B. 450 B. 450 C. 500 C. 500 D. 200D. 200

32.32. What is the maximum profit when the profit versus production is given by the equation:What is the maximum profit when the profit versus production is given by the equation: =  =   1050010500??
 A. A. 500 500 B. B. 525 525 C. C. 550 550 D. D. 575575

33.33. The total cost of producing x units of a certain appliance is P pesos, whereThe total cost of producing x units of a certain appliance is P pesos, where =22,1003000.08=22,1003000.08 . How many units will. How many units will
give the lowest cost per appliance?give the lowest cost per appliance?
 A. A. 534 534 B. B. 522 522 C. C. 512 512 D. D. 526526

34.34. Two positive integers, whose sum is 50 and the sum of their squares is a minimum.Two positive integers, whose sum is 50 and the sum of their squares is a minimum.
 A. A. 40 40 and and 10 10 B. B. 25 25 and and 25 25 C. C. 30 30 and and 20 20 D. D. 15 15 and and 3535

35.35.  An open top rectangular parallele An open top rectangular parallele piped with square base is to have a volpiped with square base is to have a vol ume of 10 mume of 10 m33. The material for its bottom cost P150 per. The material for its bottom cost P150 per
square meter and that for the sides is P60 per square meter. The most economical height issquare meter and that for the sides is P60 per square meter. The most economical height is
 A. A. 1 1 m m B. B. 2 2 m m C. C. 2.5 2.5 m m D. D. 3 3 mm

36.36. Water is pouring into a swimming pool. After t hours, there areWater is pouring into a swimming pool. After t hours, there are   √ √  gallons in the pool. At what rate is the water pouring into the gallons in the pool. At what rate is the water pouring into the
pool when t=9 hours?pool when t=9 hours?
 A. A. 1/6 1/6 gph gph B. B. ½ ½ gph gph C. C. 1 1 gph gph D. D. 7/6 7/6 gphgph

37.37.  A kite flying at a constant height of 6 A kite flying at a constant height of 6 0 feet is moving horizontally 0 feet is moving horizontally at 5 ft/sec away from a boy. How fasat 5 ft/sec away from a boy. How fas t is the cord being pait is the cord being pai d outd out
when 100 ft of cord are out.when 100 ft of cord are out.
 A. A. 3 3 ft/s ft/s B. B. 4 4 ft/s ft/s C. C. 5 5 ft/s ft/s D. D. 6 6 ft/sft/s

38.38. The surface area of the sphere (initially zero) increases uniformly at the rate of 26 cmThe surface area of the sphere (initially zero) increases uniformly at the rate of 26 cm22/s. Find the rate at which the radius is/s. Find the rate at which the radius is
increasing after two seconds.increasing after two seconds.
 A.  A. 0.509 cm/s 0.509 cm/s B. 0.506 cm/s B. 0.506 cm/s C. 0.505 cm/s C. 0.505 cm/s D. 0.504 cm/sD. 0.504 cm/s

39.39.  A liquid is flowing into a vertical cyli A liquid is flowing into a vertical cyli ndrical tank of radius 6 ft at the ndrical tank of radius 6 ft at the rate of 8 cu.ft/min. How fast in ft/mirate of 8 cu.ft/min. How fast in ft/mi n is the surface rising?n is the surface rising?
 A. A. 2/92/9 B.B. 3/83/8 C.C. 3/43/4 D.D. 2/72/7

40.40. The radius of a circle is to be measured and its area computed. If the radius can be measured to 0.001 cm, and the area must beThe radius of a circle is to be measured and its area computed. If the radius can be measured to 0.001 cm, and the area must be
accurate to 0.10 cmaccurate to 0.10 cm22, find the maximum radius which this process can be used., find the maximum radius which this process can be used.
 A. A. 64 64 cm cm B. B. 65 65 cm cm C. C. 66 66 cm cm D. D. 67 67 cmcm

BRINGHOME EXAMBRINGHOME EXAM
“If you have knowledge, let others light their “If you have knowledge, let others light their candles with it.” candles with it.” - Winston Churchill - Winston Churchill 

1.1. What is the slope of the graphWhat is the slope of the graph  =   =   at x=-2? at x=-2?
 A. A. 3 3 B. B. -4 -4 C. C. -2 -2 D. D. 44

2.2. Find the limit ofFind the limit of  4/244/24 as t approaches 3. as t approaches 3.
 A. A. ¼ ¼ B. B. 1/6 1/6 C. C. ½ ½ D. D. 1/31/3

3.3.  An engineer was asked to design a  An engineer was asked to design a notice board with an area not exceenotice board with an area not excee ding 25 square meters. The noticding 25 square meters. The notic e board must have ae board must have a
margin of 50 cm all around. For a maximum printable area, what should be the dimension of the notice board in meters?margin of 50 cm all around. For a maximum printable area, what should be the dimension of the notice board in meters?
 A. A. 2 2 x x 12.5 12.5 B. B. 5 5 x x 6 6 C. C. 5 5 x x 5 5 D. D. 4 4 x x 6.256.25

4.4.  A tank is being drained through a hol A tank is being drained through a hol e at the bottom. The volume remaine at the bottom. The volume remain ing in the tank at a given time is ing in the tank at a given time is defined by the equdefined by the equ ation:ation: = 5  1 0 0    = 5  1 0 0    where v is in liters and t is in minutes. After 20 minutes, the rate of draining is ___ L/min.where v is in liters and t is in minutes. After 20 minutes, the rate of draining is ___ L/min.
 A. A. 400 400 B. B. 800 800 C. C. 3200 3200 D. D. 64006400

5.5. The cost C of a product is a function of quantity x,The cost C of a product is a function of quantity x,  ==  400050400050. Find the quantity for which the cost is minimum.. Find the quantity for which the cost is minimum.
 A. A. 1000 1000 B. B. 1500 1500 C. C. 3000 3000 D. D. 20002000

6.6.  A boat is towed to a pier. The pier is  A boat is towed to a pier. The pier is 20 ft above the boat. The remaining l20 ft above the boat. The remaining l ength of the rope to be pulled is ength of the rope to be pulled is 25 feet. It is being pulled25 feet. It is being pulled
at 6 fps. How fast does the boat approach the pier?at 6 fps. How fast does the boat approach the pier?
 A. A. 5 5 fps fps B. B. 12 12 fps fps C. C. 8 8 fps fps D. D. 10 10 fpsfps

7.7. The surface area of a sphere, initially zero, increases uniformly at 4 inThe surface area of a sphere, initially zero, increases uniformly at 4 in22/s. Find the rate of which the radius is increasing at the end of/s. Find the rate of which the radius is increasing at the end of
2 seconds.2 seconds.
 A. A. 0.8 0.8 in/s in/s B. B. 0.2 0.2 in/s in/s C. C. 0.4 0.4 in/s in/s D. D. 0.04 0.04 fpsfps

8.8.  A helicopter is rising vertically from th A helicopter is rising vertically from th e ground at a constant speed of 4.5 e ground at a constant speed of 4.5 m/s. When it is 75 m off the groum/s. When it is 75 m off the grou nd, a jeep passednd, a jeep passed
beneath the helicopter travelling in a straight line at a constant speed of 80 kph. Determine how fast the distance between them isbeneath the helicopter travelling in a straight line at a constant speed of 80 kph. Determine how fast the distance between them is
changing after 1 second.changing after 1 second.
 A.  A. 10.3 m/s 10.3 m/s B. 9.7 m/s B. 9.7 m/s C. 12.8 m/s C. 12.8 m/s D. 8.0 m/sD. 8.0 m/s

9.9. Sand is pouring from a hole at a rate of 25 ftSand is pouring from a hole at a rate of 25 ft33/s and is forming a conical pile on the ground. If the conical pile formation has an/s and is forming a conical pile on the ground. If the conical pile formation has an
altitude always ¼ of the diameter of the base, how fast is the altitude increasing when the conical pile is 5 ft high?altitude always ¼ of the diameter of the base, how fast is the altitude increasing when the conical pile is 5 ft high?
 A. A. 0.5 0.5 fps fps B. B. 0.08 0.08 fps fps C. C. 0.6 0.6 fps fps D. D. 0.06 0.06 fpsfps

10.10.  A farmer has 500 yards of fencing wi A farmer has 500 yards of fencing wi th which to enclose a rectangular pth which to enclose a rectangular p addock. What is the largest area he caddock. What is the largest area he c an enclose?an enclose?
 A. A. 11,536 11,536 sq. sq. yd yd B. B. 10,285 10,285 sq. sq. yd yd C. C. 15,625 15,625 sq. sq. yd yd D. D. 17,320 17,320 sq. sq. ydyd

11.11. If the cost of manufacturing x units isIf the cost of manufacturing x units is 65120006512000 and each unit can be sold for and each unit can be sold for 2000.012000.01 pesos, how many units should bepesos, how many units should be
manufactured for maximum profit?manufactured for maximum profit?
 A. A. 5490 5490 B. B. 6750 6750 C. C. 4385 4385 D. D. 75507550

12.12. From the given reaction of distance and time,From the given reaction of distance and time,  = 3  = 3   55 find the average velocity when t changes from 2 to 3 seconds.find the average velocity when t changes from 2 to 3 seconds.
 A.  A. 15 m/s 15 m/s B. 20 m/s B. 20 m/s C. 10 m/s C. 10 m/s D. 12 m/sD. 12 m/s

13.13.  A point moves along the curve A point moves along the curve  ==   3   5 3   5 so thatso that  ==     33 where t is in seconds. At what rate in m/s is y changingwhere t is in seconds. At what rate in m/s is y changing

when t=4 seconds?when t=4 seconds?
 A. A. 37/8 37/8 B. B. 45/8 45/8 C. C. 35/8 35/8 D. D. 33/833/8
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14.14.  A body moves along a straight lin A body moves along a straight lin e according to the lawe according to the law  == /22/22 . Determine the acceleration in ft/sec. Determine the acceleration in ft/sec22 at the end of two at the end of two
seconds.seconds.
 A. A. 8 8 B. B. 10 10 C. C. 6 6 D. D. 44

15.15. IfIf  = l n l n  = l n l n  , find y’’., find y’’.
 A. A. –1ln/–1ln/   C.C. –1ln/2–1ln/2 lnln 
BB. ln/. ln/ D.D. 1/1/

16.16. Find the area in cmFind the area in cm22 of the largest square which can be cut from a circle of radius 5 cm. of the largest square which can be cut from a circle of radius 5 cm.
 A.  A. 50 50 B. 60 B. 60 C. 55 C. 55 D. 65D. 65

17.17. Two vertical poles, respectively, 1 m and 9 m high are 6 cm apart. How far from the foot of the shorter pole is the point where theTwo vertical poles, respectively, 1 m and 9 m high are 6 cm apart. How far from the foot of the shorter pole is the point where the
line segment joining the tops of the poles subtends the greatest angles?line segment joining the tops of the poles subtends the greatest angles?
 A. A. 3 3 m m B. B. 6 6 m m C. C. 9 9 m m D. D. 5 5 mm

18.18.  A lot has a form of a right triangle wi A lot has a form of a right triangle wi th perpendicular sides 60 feet anth perpendicular sides 60 feet an d 80 feet. Find the length and wid 80 feet. Find the length and wi dth of the largest rectangulardth of the largest rectangular
building that can be erected facing the hypotenuse of the right triangle.building that can be erected facing the hypotenuse of the right triangle.
 A. A. 36x75 36x75 B. B. 50x24 50x24 C. C. 45x60 45x60 D. D. 50x10050x100

19.19. Water is pouring into a conical vessel 15 cm deep and having a radius of 3.75 cm across the top. If the rate at which the water risesWater is pouring into a conical vessel 15 cm deep and having a radius of 3.75 cm across the top. If the rate at which the water rises
is 2 cm/sec. How fast is the water flowing into the conical vessel when the water is 4 cm deep?is 2 cm/sec. How fast is the water flowing into the conical vessel when the water is 4 cm deep?
 A. A. 2.37 cm2.37 cm33/sec /sec B. B. 6.28 6.28 cmcm33/sec /sec C. C. 5.72 5.72 cmcm33/s /s D. D. 4.57 4.57 cmcm33/sec/sec

20.20.  A point moves along the curve A point moves along the curve  ==   3   5 3   5 so thatso that  ==     33 where t is in seconds. At what rate in m/s is y changingwhere t is in seconds. At what rate in m/s is y changing

when t=4 seconds?when t=4 seconds?
 A. A. 37/8 37/8 B. B. 45/8 45/8 C. C. 35/8 35/8 D. D. 33/833/8

21.21. IfIf    == , find y’’., find y’’.
 A. A.  – –ayay33 B.B. – –aa22yy33 C.C. – –ayay22 D. D. none none of of thesethese

22.22. IfIf  = 4  = 4   5   9 5   9, find dy/dx., find dy/dx.

 A.  A. 8x-5 8x-5 B.B.       99  C.   C. 8x 8x D. D. none none of of thesethese

23.23.
 ==
 A. A. secsec  B.B. tantan secsec C.C. sectansectan D. D. none none of of thesethese

24.24.  At noon, one ship was 100 km di At noon, one ship was 100 km di rectly north of another ship B. ship A rectly north of another ship B. ship A was sailing south at 30 km/hr and was sailing south at 30 km/hr and ship B was sailing eaship B was sailing ea st atst at
15 km/hr. When where the ship nearest each other?15 km/hr. When where the ship nearest each other?
 A. A. 2:30 2:30 pm pm B. B. 2:40 2:40 pm pm C. C. 2:36 2:36 pm pm D. D. 2:16 2:16 pmpm

25.25.  A rectangular box with a square ba A rectangular box with a square ba se is to have a capacity of 27 cse is to have a capacity of 27 c u. in. Determine the least amouu. in. Determine the least amou nt of material requirednt of material required
 A. A. 16 16 B. B. 54 54 C. C. 32 32 D. D. 7272

26.26.  A rectangular board is painted blue  A rectangular board is painted blue and white. The boarders are painand white. The boarders are pain ted white 50 cm at the top and 5 ted white 50 cm at the top and 5 cm on each side and bottom.cm on each side and bottom.
The blue portion is equal to 300 mThe blue portion is equal to 300 m22. What is the length of the rectangular board, if the total board area is kept minimum?. What is the length of the rectangular board, if the total board area is kept minimum?
 A. A. 66.7 66.7 B. B. 35.0 35.0 C. C. 36.8 36.8 D. D. 44.544.5

27.27. Find the increased in volume of a spherical balloon when its radius is increased from 2 to 3 in.Find the increased in volume of a spherical balloon when its radius is increased from 2 to 3 in.
 A. A. 76/376/3 cu. cu. in in B.B. 84/384/3 cu. cu. in in C.C. 67/367/3 cu. cu. in in D.D. 54/354/3 cu. incu. in

28.28. IfIf    == , find y’’., find y’’.
B.B.  – –ayay33 B.B. – –aa22yy33 C.C. – –ayay22 D. D. none none of of thesethese

29.29. IfIf =coshln=coshln, find y’., find y’.
 A. A. ℎlnℎln B.B. sinhsinhlnln C.C. 11  sinhlnsinhln D. none of theseD. none of these

30.30. The sum of two positive integers is 20. If the product of the square of the first and cube of the second is maximum, then theThe sum of two positive integers is 20. If the product of the square of the first and cube of the second is maximum, then the
numbers arenumbers are
 A. A. 10, 10, 10 10 B. B. 8,12 8,12 C. C. 6, 6, 14 14 D. D. 4, 4, 1616

31.31. The maximum value ofThe maximum value of  is is

 A. A. // B. B. 1.414 1.414 C. C. 1 1 D.D. 
32.32. The maximum value ofThe maximum value of 

isis

 A. A. // B. B. 1.414 1.414 C. C. 1 1 D.D. 
33.33. The greatest value ofThe greatest value of s incossincosisis

 A. A. 1 1 B. B. 2 2 C. C. 1.414 1.414 D. D. 00
34.34.  A rectangular box with a square ba A rectangular box with a square ba se open at the top. The maximuse open at the top. The maximu m volume of the box made from 12m volume of the box made from 12 00 m00 m22 tin, in m tin, in m33 is is

 A. A. 3000 3000 B. B. 4000 4000 C. C. 2000 2000 D. D. 25002500
35.35. Gas is being pumped in a spherical balloon at the rate of 100 cmGas is being pumped in a spherical balloon at the rate of 100 cm33/min. When the radius is 10 cm, the surface area is changing at/min. When the radius is 10 cm, the surface area is changing at

the rate ofthe rate of
 A. A. 5π5π cmcm22/min /min B. B. 10 10 cmcm22/min /min C. C. 20 20 cmcm22/min /min D. D. 15 15 cmcm22/min/min

36.36. IfIf =arccot=arccot,, find y’.find y’.

 A. A.   11 B.B.
++ C.C.

++ D.D.   11
37.37.  A rectangular field of area 2,400 m A rectangular field of area 2,400 m22 is to be fenced off along a straight road. The front fencing costs P80.00 per meter, that for the is to be fenced off along a straight road. The front fencing costs P80.00 per meter, that for the

sides and back costs P40.00 per meter. Find the minimum cost needed to fence the area.sides and back costs P40.00 per meter. Find the minimum cost needed to fence the area.
 A. A. P8,400 P8,400 B. B. P9,600 P9,600 C. C. 8,100 8,100 D. D. 9,2009,200

38.38.  At point of inflection, At point of inflection,
 A. A. y’=0y’=0 B. y’’ is negativeB. y’’ is negative CC. y’’=0. y’’=0 D. y’’ is negativeD. y’’ is negative

39.39. One side of a triangle is 10 m long and the opposite angle is 40°. Find the area if it is to be the biggest.One side of a triangle is 10 m long and the opposite angle is 40°. Find the area if it is to be the biggest.
 A. A. 65.44 m65.44 m22 B. B. 71.22 71.22 mm22 C. C. 73.25 73.25 mm22 D. D. 68.69 68.69 mm22

----------------------------------------------------------------------------------NOTHING FOLLOWS-----------------------------------------------------------------------------------------------------------------------------------------------------------------NOTHING FOLLOWS-------------------------------------------------------------------------------
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1.1. Evaluate the integral ofEvaluate the integral of      with limits from 0 to 1. with limits from 0 to 1.
 A.  A. 1 1 B. 0 B. 0 C. -1 C. -1 D. 2D. 2

2.2. EvaluateEvaluate ∫∫ sinsin   with limits from 0 to π/2.with limits from 0 to π/2.
 A. A. 3π/63π/6 BB. . 3π/16 3π/16 C. C. 4π/124π/12 D. 5π/16D. 5π/16

3.3. Evaluate the integral ofEvaluate the integral of tantan   
 A. A. t a n     t a n      B.B. secsec          C.C. 2 s e c     2 s e c      D.D. tantan   / 2      / 2    

4.4. Find the integral ofFind the integral of ln ln ..
 A. A.  l n  l n  B.B.  l n       l n       C.C.  l n    l n    D.D.  l n      l n     

5.5. Evaluate the integral ofEvaluate the integral of
−−..

 A. A.  lnln −−++   B.B. arctanarctan   C.C. lnln  22   D.D.   44  
6.6. EvaluateEvaluate ∫∫ sincos sincos  ..

 A. A. ¼ ¼ B. B. 1/6 1/6 C. C. 1/8 1/8 D. D. 1/121/12
7.7. EvaluateEvaluate ∫∫ sinsin coscos  ..

 A. A.
 coscos    coscos    C.C.

 coscos    coscos   
B.B.

 coscos    coscos    D.D.
 coscos    coscos   

8.8. Find the surface area generated by revolving a semicircle with radius “r” and center at the origin, with itsFind the surface area generated by revolving a semicircle with radius “r” and center at the origin, with its base lying on the x-axis base lying on the x-axis
along the y-axis.along the y-axis.
 A. A. 4r 4r 22 B. 2B. 2r r 22 C. 4C. 4r r 22 D. 2D. 2rdrd

9.9. Find the area bounded by the curveFind the area bounded by the curve 55 =16=16 and the parabola and the parabola  = 8   2 4= 8   2 4..
 A. A. 30 30 B. B. 18 18 C. C. 16 16 D. D. 2222

10.10. Find the volume generated when the area bounded by the curveFind the volume generated when the area bounded by the curve == 44, the x-axis and x=4 is revolved about the line y=4., the x-axis and x=4 is revolved about the line y=4.
 A. A. 10841084//240 240 B. B. 29.86729.867 C. C. 20642064/240 /240 D. D. 20462046/24/24

11.11. The area in the second quadrant of the circleThe area in the second quadrant of the circle    == 3636  is revolved about the line  is revolved about the line   1 0 = 0  1 0 = 0 . What is the volume. What is the volume
generated?generated?
 A. A. 2208.53 2208.53 B. B. 2218.33 2218.33 C. C. 2228.83 2228.83 D. D. 2233.432233.43

12.12. For an isosceles triangle whose height is h and base b, the center of gravity isFor an isosceles triangle whose height is h and base b, the center of gravity is
 A.  A. 2/3 from the apex 2/3 from the apex C. ¾ from the apexC. ¾ from the apex
B.B. 1/3 1/3 from from the the apex apex D. D. 2/3 2/3 from from the the basebase

13.13. Find the x-coordinate of the centroid of the area formed byFind the x-coordinate of the centroid of the area formed by == , x-axis and x=2., x-axis and x=2.
 A. A. 1 1 B. B. 1.5 1.5 C. C. 1.3 1.3 D. D. 1.21.2

14.14. The area of a surface generated by rotating any plane curve about an intersecting axis in its plane is equal to the product of theThe area of a surface generated by rotating any plane curve about an intersecting axis in its plane is equal to the product of the
length of the curve and the distance travelled by its centroid.length of the curve and the distance travelled by its centroid.
 A.  A. First Proposition of Pappus First Proposition of Pappus C. Second Proposition of PappusC. Second Proposition of Pappus
B.B. Parallel Parallel Axis Axis Theorem Theorem D. D. Second Second Moment Moment of of InertiaInertia

15.15. The volume of any solid of revolution is equal to the generating area times the circumference of the circle described by the centroidThe volume of any solid of revolution is equal to the generating area times the circumference of the circle described by the centroid
of the area. This commonly known as:of the area. This commonly known as:
 A. A. First First Proposition Proposition of of Pappus Pappus C. C. Second Second Proposition Proposition of of PappusPappus
B.B. Simpson’s ruleSimpson’s rule D. Cavalier’s PrincipleD. Cavalier’s Principle

16.16. Determine the degree of the given ordinary differential equationDetermine the degree of the given ordinary differential equation ′′′′′′′′  ′′′′′′ 33′′′′  ′′ == 00..
 A.  A. 1 1 B. 2 B. 2 C. 3 C. 3 D. 4D. 4

17.17. What is the degree of the differential equationWhat is the degree of the differential equation
 == 55??

 A.  A. 1 1 B. 2 B. 2 C. 3 C. 3 D. 4D. 4

18.18. What is the order of the differential equationWhat is the order of the differential equation
 == 55??

 A.  A. 1 1 B. 2 B. 2 C. 3 C. 3 D. 4D. 4

19.19. What is the order of the differential equationWhat is the order of the differential equation  == ??

 A.  A. 1 1 B. 2 B. 2 C. 3 C. 3 D. 4D. 4

20.20. What is the degree of the differential equationWhat is the degree of the differential equation  == ??

 A. A. 1 1 B. B. 2 2 C. C. 3 3 D. D. 44
21.21. What differential equation represents the curveWhat differential equation represents the curve  =    =   ??

 A. A.  ’  3  = 0 ’  3  = 0 B.B.  ’ = 2  ’ = 2  C.C. ’ ’=2’ ’=2 D.D.  ’ =  ’ = 
22.22.  A thermometer reading  A thermometer reading 18°F is brought i18°F is brought i nto a room whento a room whe re the tempere the temperature is 70°F; 1 rature is 70°F; 1 minute later the minute later the thermometer reading thermometer reading is 31°F.is 31°F.

Find the temperature reading 5 minutes after the thermometer is first brought into the room.Find the temperature reading 5 minutes after the thermometer is first brought into the room.
 A. A. 50°F 50°F B. B. 58°F 58°F C. C. 52°F 52°F D. D. 60°F60°F

23.23.   33      = 0      = 0 is is
 A. A. linear linear in in x x C. C. linear linear in in yy
B.B. nonlinear nonlinear in in y y D. D. variable variable separableseparable

24.24. SolveSolve  11    = 0  = 0
 A. A.     1 =   1 =   B.B.     1 =     1 =   C.C.      1 =   1 =   D.D.     1 =      1 =  

25.25. The integrating factor for the d.e.The integrating factor for the d.e. 1   1    1   1      = 0   = 0..
 A.  A. 1/xy 1/xy B. 1/xB. 1/x22yy22 C. C. xy xy D. D. xx22yy22

26.26. Find the solution to the d.e.Find the solution to the d.e.  1   1           11     = 0 .   = 0 .
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 A. A.  B.B.        C.C.   D.D.        
27.27. Solve the differential equation:Solve the differential equation: ′′ ==   2   1 0 2   1 0

 A. A. =0.333=0.333   22  1 0    1 0    C.C. =0.333=0.333     1 0    1 0   
B.B.  ==     1 0    1 0    D.D.  ==   22  1 0    1 0   

28.28. If in the culture of a particular type of yeast, the amount of active ferment doubles in 3 hours. Compute the amount of active fermentIf in the culture of a particular type of yeast, the amount of active ferment doubles in 3 hours. Compute the amount of active ferment
after 20 hours under the same condition. Assume initial amount to be equal to Aafter 20 hours under the same condition. Assume initial amount to be equal to Aoo..
 A.  A. 101.5 A101.5 Aoo B. 64 AB. 64 Aoo C. C. 84.5 84.5 AAoo D. D. 47.2 47.2 AAoo

29.29. If in the culture of a particular type of yeast, the amount of active ferment doubles in 3 hours. Compute the amount of active fermentIf in the culture of a particular type of yeast, the amount of active ferment doubles in 3 hours. Compute the amount of active ferment
after 15 hours under the same condition. Assume initial amount to be equal to Aafter 15 hours under the same condition. Assume initial amount to be equal to Aoo..
 A. A. 4 A4 Aoo B. 8 AB. 8 Aoo C. C. 16 16 AAoo D. D. 32 32 AAoo

30.30. Radium decomposes at a rate proportional to the amount present. If 100 mg are set aside now, there will be left 96 mg 100 yearsRadium decomposes at a rate proportional to the amount present. If 100 mg are set aside now, there will be left 96 mg 100 years
hence. How much will be left after 2.58 centuries?hence. How much will be left after 2.58 centuries?
 A. A. 85 85 mg mg B. B. 88 88 mg mg C. C. 90 90 mg mg D. D. 96 96 mgmg

31.31. Radium decomposes at a rate proportional to the amount present. If 100 mg are set aside now, there will be left 96 mg 100 yearsRadium decomposes at a rate proportional to the amount present. If 100 mg are set aside now, there will be left 96 mg 100 years
hence. What is the half-life of radium in centuries?hence. What is the half-life of radium in centuries?
 A. A. 14.5 14.5 B. B. 15.0 15.0 C. C. 16.0 16.0 D. D. 17.017.0

32.32.  A mothball loses mass  A mothball loses mass by evaporation at by evaporation at a rate that a rate that is proportional to is proportional to the surface area. the surface area. If half the mass If half the mass is lost in 100 is lost in 100 days, how longdays, how long
will it take the radius to decrease to half its initial value?will it take the radius to decrease to half its initial value?
 A.  A. 243 days 243 days B. 255 days B. 255 days C. 234 days C. 234 days D. 275 daysD. 275 days

33.33. Pure water is poured at the rate of 3 gal/min into a tank containing 300 lb of salt dissolved in 100 gal of water. And the solution keptPure water is poured at the rate of 3 gal/min into a tank containing 300 lb of salt dissolved in 100 gal of water. And the solution kept
well stirred pours out at 2 gal/min. Find the amount of salt in the tank at the end of 100 minutes.well stirred pours out at 2 gal/min. Find the amount of salt in the tank at the end of 100 minutes.
 A. A. 85 85 lb lb B. B. 80 80 lb lb C. C. 75 75 lb lb D. D. 70 70 lblb

34.34.  A force that incre A force that incre ases uniformly at ases uniformly at the rate of 6 the rate of 6 lbf/sec from a lbf/sec from a value of 1 value of 1 lbf when t=0 aclbf when t=0 ac ts on a 3ts on a 32.2 lbm body 2.2 lbm body initially at rest. Finitially at rest. F ind vind v
in terms of t.in terms of t.
 A. A.  = 2  = 2   33 B.B.  = 3  = 3    C.C.  = 3  = 3     D.D.  = 2  = 2   33

35.35.  A force that incre A force that incre ases uniformly at ases uniformly at the rate of 6 the rate of 6 lbf/sec from a lbf/sec from a value ovalue o f 1 lbf when f 1 lbf when t=0 acts on a t=0 acts on a 32.2 lbm body 32.2 lbm body initially at rest. initially at rest. Find sFind s
in terms of t.in terms of t.
 A. A.  = 2  = 2    B.B.  ==  0.50.5 C.C.  ==    D.D.  = 2  = 2    

BRINGHOME EXAMBRINGHOME EXAM
“Whatever you are, be a good one.” –“Whatever you are, be a good one.” –  Abraham Lincoln Abraham Lincoln

1.1. Find the area bounded by the curveFind the area bounded by the curve  ==  and and  == ..
 A.  A. 1/3 1/3 B. 2/3 B. 2/3 C. 8/3 C. 8/3 D. 1D. 1

2.2. Find the volume generated when the area bounded by the curveFind the volume generated when the area bounded by the curve == 44, x-axis and the line x=4 is revolved about the line x=4., x-axis and the line x=4 is revolved about the line x=4.
 A. A. 56.3356.33 B. B. 10.6710.67 C. C. 53.3353.33 D. D. 43.3343.33

3.3. The solution to the equationThe solution to the equation
   ==  which passes through (1,1). which passes through (1,1).

 A. A.  ==  B. B. 1=xy 1=xy C.C. −− = 2   = 2    D. D. y=xy=x
4.4.  At 1:00 PM, a thermometer reading 7 At 1:00 PM, a thermometer reading 7 0°F is taken outside where the air temp0°F is taken outside where the air temp erature is -10°F. At 1:02 PM, therature is -10°F. At 1:02 PM, th e reading is 26°F. Ate reading is 26°F. At

1:05 PM, the thermometer reading is taken back indoors where the air is at 70°F. What is the thermometer reading at 1:09 PM?1:05 PM, the thermometer reading is taken back indoors where the air is at 70°F. What is the thermometer reading at 1:09 PM?
 A. A. 56°F 56°F B. B. 40°F 40°F C. C. 80°F 80°F D. D. 20°F20°F

5.5. ∫∫ 
 A. A. 148.41 148.41 B. B. 147.41 147.41 C. C. 184.4 184.4 D. D. 125125

6.6. ∫∫ sin/1sinsin/1sin   
 A. A. 1/cos1/cos C.C. coslncsccotcoslncsccot
B.B. B.B. t a n  s e c   t a n  s e c    D.D. s e c   s e c   

7.7. Determine the area bounded by the curves:Determine the area bounded by the curves:  = 6    = 6    and and  ==   22..
 A. A. 25.60 25.60 B. B. 21.33 21.33 C. C. 17.78 17.78 D. D. 30.7230.72

8.8. Find the volume generated by revolving the area bounded byFind the volume generated by revolving the area bounded by == , y-axis and y=1 around the y-axis., y-axis and y=1 around the y-axis.

 A. A. 22 B.B.  C.C.
 D.D.


9.9. EvaluateEvaluate ∫∫ √ √ 

√ √   with limits from 1 to 4. with limits from 1 to 4.

 A. A. 8.540 8.540 B. B. 9.342 9.342 C. C. 7.560 7.560 D. D. 2.1752.175

10.10. Find the volume of solid formed if we rotate the ellipseFind the volume of solid formed if we rotate the ellipse

  

 == 11 about the line about the line 4   3  = 2 04   3  = 2 0..

 A.  A. 4848   B. B. 5656   C. C. 3636   D. D. 6464  
11.11. ∫∫ √√−−  ==??

 A. A. arcsecarcsec B.B. 0.5arcsec0.5arcsec C.C. 2arcsec2arcsec D.D. arccscarccsc
12.12. ∫∫ cotcot is equal to is equal to

 A. A. logsinlogsin B.B. logcsclogcsc C.C. logcoslogcos D.D. logseclogsec
13.13.  A body having a temperature of 100 A body having a temperature of 100 °C was placed in a room whose temp°C was placed in a room whose temp erature is 0°C. At the end of 1 min, the erature is 0°C. At the end of 1 min, the temperature wastemperature was

reduced to 50°C. The temperature of the body after 3 min isreduced to 50°C. The temperature of the body after 3 min is
 A.  A. 12.5°C 12.5°C B. 10.7°C B. 10.7°C C. 15.2°C C. 15.2°C D. 18.5°CD. 18.5°C

14.14.  A curve passes through the point (1,  A curve passes through the point (1, 1). Determine the absolute value of 1). Determine the absolute value of the slope of the curve at x=25 if the slope of the curve at x=25 if the differential equation ofthe differential equation of
the curve is the exact equationthe curve is the exact equation   22     == 00..
 A.  A. 1/250 1/250 B. 1/125 B. 1/125 C. 1/5 C. 1/5 D. 1/6D. 1/6

15.15. What is the solution of the differential equationWhat is the solution of the differential equation         = 0  = 0??

 A. A.   
  

 ==  B.B. 2    2       ==  C.C.          ==  D.D.          == 
16.16. Find the solution to the d.e.Find the solution to the d.e.  1   1          1   / 1   /   = 0  = 0..

 A. A.  B.B.        C.C.   D.D.        
17.17. Solve the homogenous equationSolve the homogenous equation      2     = 0   2     = 0..

 A. A.   33 ==  B.B.   33 ==  C.C.   22 ==  D.D.   22 == 
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18.18. Evaluate the integral ofEvaluate the integral of
++ if the upper limit is 6 and lower limit is 3. if the upper limit is 6 and lower limit is 3.

 A.  A. 0.620 0.620 B. 0.675 B. 0.675 C. 0.486 C. 0.486 D. 0.580D. 0.580

19.19. What is the integral ofWhat is the integral of coscos sinsin  , if the upper limit is, if the upper limit is
 and the lower limit is zero. and the lower limit is zero.

 A. A. 1/36 1/36 0 0 B. B. 1/120 1/120 C.1/240 C.1/240 D. D. 1/601/60
20.20. Find the area bounded by the lineFind the area bounded by the line  2 1 0= 0 2 1 0=0 , the x-axis, the y-axis, and the x=10., the x-axis, the y-axis, and the x=10.

 A.  A. 75 75 B. 50 B. 50 C. 100 C. 100 D. 25D. 25
21.21. Find the volume in cubic units of a torus formed by revolving the area bounded byFind the volume in cubic units of a torus formed by revolving the area bounded by    == 44 about the line y=4. about the line y=4.

 A. A. 350 350 B. B. 315 315 C. C. 298 298 D. D. 392392
22.22. Solve the homogenous equationSolve the homogenous equation   2=02=0..

 A. A.   33 ==  B.B.   33 ==  C.C.   22 ==  D.D.    22 == 
23.23. The equation of the family of the curves whose slope at any pointg is x/y.The equation of the family of the curves whose slope at any pointg is x/y.

 A. A.    ==  B.B.    ==  C.C.    =    =  D.D.    =    = 
24.24. Evaluate the integral ofEvaluate the integral of

++ if it has an upper limit of 1 and a lower limit of 0. if it has an upper limit of 1 and a lower limit of 0.

 A. A. 0.056 0.056 B. B. 0.031 0.031 C. C. 0.022 0.022 D. D. 0.0430.043

25.25. Evaluate the integral ofEvaluate the integral of
++ if the upper limit is 5 and the lower limit is 1. if the upper limit is 5 and the lower limit is 1.

 A. A. 0.675 0.675 B. B. 0.596 0.596 C. C. 0.486 0.486 D. D. 387387
26.26.  An object has the following coordinat An object has the following coordinat es in the x-y axis: (1, 0), (1, 1es in the x-y axis: (1, 0), (1, 1 ), (3, 1), (3,3) and (7,0). Wh), (3, 1), (3,3) and (7,0). Wh at is the y coordinate of the centroid at is the y coordinate of the centroid ofof

the object.the object.
 A. A. 0.67 0.67 B. B. 0.87 0.87 C. C. 0.5 0.5 D. D. 0.780.78

27.27. Find the area bounded by the curveFind the area bounded by the curve  ==   22, and the line x=0, y=0 and x=4., and the line x=0, y=0 and x=4.
 A.  A. 88/3 88/3 B. 64/3 B. 64/3 C. 54/4 C. 54/4 D. 64/4D. 64/4

28.28. EvaluateEvaluate ∫∫ ++ ..
 A. A. 2 2−−   B.B. 2 2−− C.C. 22−−   D. D. none none of of thesethese

29.29. Given the differential equationGiven the differential equation ′′′′  66′′   = 0  = 0, what is the degree of the differential equation., what is the degree of the differential equation.
 A. A. first first B. B. second second C. C. third third D. D. fourthfourth

30.30. Given the differential equationGiven the differential equation ′′′′  66′′   = 0  = 0, what is the order of the differential equation., what is the order of the differential equation.
 A. A. first first B. B. second second C. C. third third D. D. fourthfourth

31.31. The differential equationThe differential equation ′′′′  33′′ 4=24=2  is is
 A. A. first order linear differential equationfirst order linear differential equation
B. B. second second order order homogenous homogenous linear linear differential differential equationequation
C. C. second second order order non non homogenous linear homogenous linear differential differential equationequation
D. D. linear differential linear differential equation of equation of higher order higher order and with and with variable coefficientvariable coefficient

32.32. Determine the degree of the given ordinary differential equationDetermine the degree of the given ordinary differential equation′′′′′′′′ 44′′′′′′ 33′′′′  ′′ == 00..
 A.  A. 1 1 B.2 B.2 C.3 C.3 D.4D.4

33.33. What is the differential equation of the family of parabolas having their vertices at the origin and their foci on the x-axis.What is the differential equation of the family of parabolas having their vertices at the origin and their foci on the x-axis.
 A. A.  ′′ ==  B.B. ′′′′ ==  C.C. 22′′ ==  D.D. 33′′ == 

34.34. What is the solution of the first order differential equationWhat is the solution of the first order differential equation  11 ==   55??
 A. A. =45=45 C.C. =205=205
B.B.   = = D. D. none none of of the the aboveabove

35.35. The differential equation whose solution isThe differential equation whose solution is=      =      is is
 A. A.  ’= ’= B.B.  ’=2  ’=2  C.C.  ’’’’’’ == 00 D.D. ’ ’=2’ ’=2

36.36. Solve the differential equation whose general solution isSolve the differential equation whose general solution is == −−  ..
 A. A. ′′′′  ′′ 12=012=0 C. y’’C. y’’--y’y’-12y=0-12y=0
B.B. y’’ +7y’y’’ +7y’-12y=0-12y=0 D. y’’D. y’’--7y’7y’-12y=0-12y=0

37.37. Find the differential equation of the family of lines with equal y-intercept and slope.Find the differential equation of the family of lines with equal y-intercept and slope.
 A. A. 2=02=0 B.B. 1=01=0 C.C. 2=02=0 D.D. =0=0

38.38. The general solution to the d.e.The general solution to the d.e.
−−  −− == is is

 A. A. arcsinarcsin  ==  B.B. arcsinarcsin  =   =    C.C. arcsinarcsin  =   =    D.D. arcsinarcsin  == 
39.39.  A tank contains initially 6 m A tank contains initially 6 m33 of a 50% salt solution. Water enters at a rate of 0.1 mof a 50% salt solution. Water enters at a rate of 0.1 m33/min and the uniform solution flows out at 0.20/min and the uniform solution flows out at 0.20

mm33/min. Find the percentage of salt remaining in the tank after 10 minutes./min. Find the percentage of salt remaining in the tank after 10 minutes.
 A. A. 83.33% 83.33% B. B. 80% 80% C. C. 42% 42% D. D. 90%90%

40.40. Which of the following is a linear differential equation?Which of the following is a linear differential equation?
 A. A. 11  2=02=0 C.C.   =0=0
B.B. 2tan2tan secsec =0=0 D. D. none none of of thesethese

41.41. Which of the following equations is not a solution toWhich of the following equations is not a solution to ′′′′   = 0  = 0??
 A. A. =3s i n=3s i n B.B. =5co s=5co s C.C.  ==  D.D. =25s in=25s in

42.42. The general solution of the ordinary differential equationThe general solution of the ordinary differential equation
 =2=2 is is

 A. A. lnln1212 ==    C.C. 2=1 2=1 −−
B.B.  lnln1212 ==  /2/2 D. none of theseD. none of these

43.43. SolveSolve ′′ 6 =  6 = ..
 A. A. ==   B.B.  ==    C.C. ==   D.D.  ==   

44.44. The solution toThe solution to ′′ 2 =  2 =  is is

 A. A.  ==      B.B.  == −− ++
 C.C. =  =    33   D.D.    =    =   

45.45.  A new water pump has a capacity of  A new water pump has a capacity of 60 m60 m33/day. If its capacity goes down by 15% every year, in how many years will the capacity go/day. If its capacity goes down by 15% every year, in how many years will the capacity go
down to 20 mdown to 20 m33/day?/day?
 A. A. 3.72 3.72 B. B. 4.72 4.72 C. C. 7.32 7.32 D. D. 8.68.6

46.46.  A body cools at a rate proportional to  A body cools at a rate proportional to the difference in temperature the difference in temperature between the body and the surrounbetween the body and the surroun dings. If in air (60°C), a bodydings. If in air (60°C), a body
cools from 90°C to 80°C in 10 min, find its temperature in 20 minutes.cools from 90°C to 80°C in 10 min, find its temperature in 20 minutes.
 A.  A. 73.3°C 73.3°C B. 70°C B. 70°C C. 75°C C. 75°C D. 85°CD. 85°C

----------------------------------------------------------------------------------NOTHING FOLLOWS-----------------------------------------------------------------------------------------------------------------------------------------------------------------NOTHING FOLLOWS-------------------------------------------------------------------------------
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General Engineering & ChE LawsGeneral Engineering & ChE Laws

INSTRUCTIONS: Select the correct answer for each of the following questions. Mark only one answer for each item by marking the boxINSTRUCTIONS: Select the correct answer for each of the following questions. Mark only one answer for each item by marking the box
corresponding to the letter of your choice on the answer sheet provided. STRICTLY NO ERASURES ALLOWED. Use pencil no. 2 only.corresponding to the letter of your choice on the answer sheet provided. STRICTLY NO ERASURES ALLOWED. Use pencil no. 2 only.

1.1. Joseph is four years older than twice his sister’s age. In four years time he will be eleven years older than her. How old isJoseph is four years older than twice his sister’s age. In four years time he will be eleven years older than her. How old is Joseph Joseph
now?now?
 A. A. 7 7 B. B. 10 10 C. C. 1616 D. 18D. 18

2.2. The total weight of five ballet dancers is 435 kg and the average (mean) weight of ten rugby players is 40 kg. What is the averageThe total weight of five ballet dancers is 435 kg and the average (mean) weight of ten rugby players is 40 kg. What is the average
weight of all fifteen people?weight of all fifteen people?
 A. A. 31 31 kg kg B. B. 55 55 kg kg C. C. 62.5 62.5 kg kg D. D. 75 75 kgkg

3.3. Which of the following is the smaller of two positive integers whose product is 108 and whose sum is twice their difference?Which of the following is the smaller of two positive integers whose product is 108 and whose sum is twice their difference?
 A. A. 12 12 B. B. 8 8 C. C. 6 6 D. D. 44

4.4. The 7:28 train from Edinburgh arrives in London at 12:24. It has a two-minute stop at Newcastle and again at York. The trackThe 7:28 train from Edinburgh arrives in London at 12:24. It has a two-minute stop at Newcastle and again at York. The track
distance from Edinburgh to London is 393 ½ miles. What is the average speed of the train (in mph) closest to?distance from Edinburgh to London is 393 ½ miles. What is the average speed of the train (in mph) closest to?
 A. A. 30 30 B. B. 60 60 C. C. 80 80 D. D. 104.68104.68

5.5. Helen cycles for 36 miles. If she had managed to go 3 mph faster she would have taken one hour less. What was her averageHelen cycles for 36 miles. If she had managed to go 3 mph faster she would have taken one hour less. What was her average
speed (in mph)?speed (in mph)?
 A. A. 6 6 B. B. 9 9 C. C. 12 12 D. D. 1818

6.6. Oil is poured into a large, empty tank at the rate of 500 gallons per minute. At the same time, oil is leaking out at a rate of 300Oil is poured into a large, empty tank at the rate of 500 gallons per minute. At the same time, oil is leaking out at a rate of 300
gallons per minute. If it takes 1 hour to fill, how many gallons of oil can the tank hold?gallons per minute. If it takes 1 hour to fill, how many gallons of oil can the tank hold?
 A. A. 5000 5000 B. B. 6000 6000 C. C. 9000 9000 D. D. 1200012000

7.7.  A rectangular field is fenced off, an  A rectangular field is fenced off, an existing wall being used as one sidexisting wall being used as one sid e. If the area of the fiele. If the area of the fiel d is 7,200 ftd is 7,200 ft22, find the least amount of, find the least amount of
fencing needed.fencing needed.
 A.250 ft  A.250 ft B. 240 ft B. 240 ft C. 230 ft C. 230 ft D. 220 ftD. 220 ft

8.8. If there are 8 to 10 days to a box, what is the maximum number of trays in 5 boxes?If there are 8 to 10 days to a box, what is the maximum number of trays in 5 boxes?
 A. A. 8 8 B. B. 10 10 C. C. 40 40 D. D. 5050

9.9. The only point of inflection on the curve representing the equationThe only point of inflection on the curve representing the equation ==     33 is at x equals is at x equals
 A. A. -2/3 -2/3 B. B. -1/3 -1/3 C. C. 0 0 D. D. 1/31/3

10.10. Bernoulli’s equation is based onBernoulli’s equation is based on
 A. A. the the second second law law of of motion motion C. C. the the third third law law of of motionmotion
B.B. the the conservation conservation of of momentum momentum D. D. the the conservation conservation of of energyenergy

11.11.  Adding detergent to water Adding detergent to water
 A.  A. decreases its surface tension decreases its surface tension C. increases its surface tensionC. increases its surface tension
B. B. does does not not change change its its surface surface tension tension D. D. any any of of the the above, above, depending depending on on the the detergentdetergent

12.12. Light of which of the following colors has the shortest wavelength?Light of which of the following colors has the shortest wavelength?
 A. A. red red B. B. blue blue C. C. yellow yellow D. D. greengreen

13.13. The Spanish flag is yellow and red. When viewed with yellow light it appearsThe Spanish flag is yellow and red. When viewed with yellow light it appears
 A. A. all all yellow yellow B. B. tallow tallow and and red red C. C. yellow yellow and and black black D. D. white white and and redred

14.14. The quality of sound that corresponds to color in light isThe quality of sound that corresponds to color in light is
 A. A. amplitude amplitude B. B. resonance resonance C. C. waveform waveform D. D. pitchpitch

15.15.  All real images All real images
 A. A. are are erect erect C. C. can can appear appear on on a a screenscreen
B.B. are are inverted inverted D. D. cannot cannot appear appear on on a a screenscreen

16.16. When a beam of light enters one medium from another, a quantity that never changes is itsWhen a beam of light enters one medium from another, a quantity that never changes is its
 A. A. direction direction B. B. speed speed C. C. frequency frequency D. D. wavelengthwavelength

17.17. The brightness of a light source is called its luminous intensity, whose unit is theThe brightness of a light source is called its luminous intensity, whose unit is the
 A.  A. candela candela B. lumen B. lumen C. lux C. lux D. wavelengthD. wavelength

18.18. Relative to its object, a real image formed by a lens is alwaysRelative to its object, a real image formed by a lens is always
 A. A. erect erect B. B. inverted inverted C. C. smaller smaller D. D. largerlarger

19.19. Relative to its object, a real image formed by a spherical mirror lens is alwaysRelative to its object, a real image formed by a spherical mirror lens is always
 A. A. erect erect B. B. inverted inverted C. C. smaller smaller D. D. largerlarger

20.20. The image of a real object produced by a diverging lens is neverThe image of a real object produced by a diverging lens is never
 A.  A. real real B. virtual B. virtual C. erect C. erect D. smaller than the objectD. smaller than the object

21.21.  A negative magnification correspond A negative magnification correspond s to an image that iss to an image that is
 A. A. erect erect C. C. smaller smaller than than objectobject
B. B. inverted inverted D. D. larger larger than than the the objectobject

22.22.  A negative image distance signifie A negative image distance signifie s an image that iss an image that is
 A. A. real real B. B. virtual virtual C. C. erect erect D. D. invertedinverted

23.23. The image of a camera forms on the film isThe image of a camera forms on the film is
 A.  A. always real always real C. sometimes real and sometimes viC. sometimes real and sometimes vi rtualrtual
B.B. always always virtual virtual D. D. neither neither real real nor nor virtualvirtual

24.24.  A hole is drilled to the center of the  A hole is drilled to the center of the earth and a stone is dropped into iearth and a stone is dropped into i t. When the stone it. When the stone is at the earth’s center, compared with thes at the earth’s center, compared with the
values at the earth’s surfacevalues at the earth’s surface
 A. A. its its mass mass and and weight weight are are both both unchanged unchanged C. C. its its mass mass is is unchanged unchanged and and its its weight weight is is zerozero
B.B. its its mass mass and and weight weight are are both both zero zero D. D. its its mass mass is is zero zero and and its its weight weight is is unchangedunchanged

25.25. If the earth were three times farther from the sun than it is, the gravitational force exerted on it by the sun would beIf the earth were three times farther from the sun than it is, the gravitational force exerted on it by the sun would be
 A. A. three three times times as as large large as as it it is is now now C. C. one-third one-third as as large large as as it it is is nownow
B.B. nine nine times times as as large large as as it it is is now now D. D. one-ninth one-ninth as as large large as as it it is is nownow

Page 1 of 5Page 1 of 5



26.26. The moon’s mass is 1.2 % of the earth’s mass. Relative to the gravitational force the earth exerts on the moon, the gravitatiThe moon’s mass is 1.2 % of the earth’s mass. Relative to the gravitational force the earth exerts on the moon, the gravitationalonal
force the moon exerts on earthforce the moon exerts on earth
 A. A. Is Is smaller smaller C. C. is is greatergreater
B. B. Is Is the the same same D. D. depends depends on on the the phase phase of of the the moonmoon

27.27. The space needed to put a satellite in orbit does not depend onThe space needed to put a satellite in orbit does not depend on
 A. A. The The radius radius of of the the orbit orbit C. C. the the value value of of g g at at the the orbitorbit
B.B. The The shape shape of of the the orbit orbit D. D. the the mass mass of of the the satellitesatellite

28.28.  An astronaut is “weightless” in a spac An astronaut is “weightless” in a spac ecraftecraft
 A. A. as as it it takes takes off off from from earth earth C. C. in in all all orbitsorbits
B.B. in in certain certain orbits orbits only only D. D. only only when when the the escape escape speed speed is is exceededexceeded

29.29. In a rigid object undergoing uniform circular motion, a particle that is a distance R from the axis of rotationIn a rigid object undergoing uniform circular motion, a particle that is a distance R from the axis of rotation
 A. A. Has Has an an angular angular speed speed proportional proportional to to R R C. C. has has a a linear linear speed speed proportional proportional to to RR
B.B. Has Has an an angular angular speed speed inversely inversely proportional proportional to to R R D. D. has has a a linear linear speed speed inversely inversely proportional proportional to to RR

30.30. The centripetal acceleration of a particle in a circular motionThe centripetal acceleration of a particle in a circular motion
 A. A. is lesser than its tangential accelerationis lesser than its tangential acceleration
B.B. is equal to its tangential accelerationis equal to its tangential acceleration
C.C. is more than its tangential accelerationis more than its tangential acceleration
D. D. may be may be more or more or less than less than its tangential accelerationits tangential acceleration

31.31. The rotation analog of force in linear motion isThe rotation analog of force in linear motion is
 A. A. moment moment of of inertia inertia B. B. angular angular momentum momentum C. C. torque torque D. D. weightweight

32.32. The rotation analog of mass in linear motion isThe rotation analog of mass in linear motion is
 A.  A. moment of inertia moment of inertia B. angular momentum B. angular momentum C. torque C. torque D. angular speedD. angular speed

33.33.  A quantity not directly involved in t A quantity not directly involved in t he rotational motion of an object ishe rotational motion of an object is
 A.  A. mass mass B. moment of inertia B. moment of inertia C. torque C. torque D. angular speedD. angular speed

34.34.  All rotating objects at sea level th All rotating objects at sea level th at have the same mass and angulaat have the same mass and angula r velocity also have the samer velocity also have the same
 A. A. angular angular momentum momentum C. C. kinetic kinetic energyenergy
B.B. moment moment of of inertia inertia D. D. gravitational gravitational potential potential energyenergy

35.35. The moment of inertia of an object does not depend onThe moment of inertia of an object does not depend on
 A. A. its its mass mass C. C. its its angular angular speedspeed
B.B. its its size size and and shape shape D. D. the the location location of of the the axis axis of of rotationrotation

36.36. Of the following properties of the yo-yo moving in a circle, the one that does not depend on the radius of the circle is the yo-Of the following properties of the yo-yo moving in a circle, the one that does not depend on the radius of the circle is the yo-yo’syo’s
 A.  A. angular speed angular speed B. angular momentum B. angular momentum C. linear speed C. linear speed D. centripetal accelerationD. centripetal acceleration

37.37.  A yo-yo being swung in a circle need  A yo-yo being swung in a circle need not possessnot possess
 A. A. angular angular speed speed B. B. angular angular momentum momentum C. C. angular angular acceleration acceleration D. D. centripetal centripetal accelerationacceleration

38.38. The total angular momentum of a system of particlesThe total angular momentum of a system of particles
 A. A. remains constant under all circumstancesremains constant under all circumstances
B.B. changes when a net external force acts on the systemchanges when a net external force acts on the system
C. C. changes when changes when a net a net external torque external torque acts on acts on the systemthe system
C.C. may or may not change under the influence of a net external torque, depending on the direction of the torquemay or may not change under the influence of a net external torque, depending on the direction of the torque

39.39.  A hoop and a disk of the same mas A hoop and a disk of the same mas s and radius roll down an inclis and radius roll down an incli ned plane. At the bottom they have tned plane. At the bottom they have t he samehe same
 A. A. angular angular speed speed B. B. angular angular momentum momentum C. C. KE KE of of rotation rotation D. D. gravitational gravitational PEPE

40.40.  A solid disk rolls from rest down an inc A solid disk rolls from rest down an inc lined plane. A hole is then cut in the lined plane. A hole is then cut in the center of the disk, and the center of the disk, and the resulting doughnut-shapedresulting doughnut-shaped
object is allowed to roll down the same inclined plane. Its speed at the bottom of the plane isobject is allowed to roll down the same inclined plane. Its speed at the bottom of the plane is
 A.  A. less than that of the solid disless than that of the solid dis k k C. greater than that of the solid disC. greater than that of the solid dis kk
B.B. the the same same as as that that of of the the solid solid disk disk D. D. any any of of the the three, three, depending depending the the size size of of the the holehole

41.41.  A solid iron sphere A rolls down an in A solid iron sphere A rolls down an in clined plan, while an identical spheclined plan, while an identical sphe re B slides down the plane in a fre B slides down the plane in a f rictionless mannerrictionless manner
 A. A. Sphere A reaches the bottom firstSphere A reaches the bottom first
B. B. Sphere Sphere B B reaches reaches the the bottom bottom firstfirst
B.B. They reach the bottom togetherThey reach the bottom together
C.C. Which one reaches the bottom first depends on the angle of the planeWhich one reaches the bottom first depends on the angle of the plane

42.42. Two ropes are used to support a stationary weight W. the tensions in the ropes mustTwo ropes are used to support a stationary weight W. the tensions in the ropes must
 A. A. each each be be W/2 W/2 C. C. have have a a vector vector sum sum of of magnitude magnitude WW
B.B. each each be be W W D. D. have have a a vector vector sum sum of of magnitude magnitude greater greater than than WW

43.43.  A weight is suspended from the mid A weight is suspended from the mid dle of a rope whose ends are at thdle of a rope whose ends are at th e same level. In order for the roe same level. In order for the ro pe to be perfectly horizontalpe to be perfectly horizontal ,,
the forces applied to the ends of the ropethe forces applied to the ends of the rope
 A. A. must must be be equal equal to to the the weight weight C. C. must must be be so so great great as as to to break break the the roperope
B.B. must must be be greater greater than than the the weight weight D. D. must must be be infinite infinite in in magnitudemagnitude

44.44. If the sum of the torques on an object in equilibrium is zero about a certain point, it isIf the sum of the torques on an object in equilibrium is zero about a certain point, it is
 A. A. zero zero about about no no other other point point C. C. zero zero about about all all other other pointspoints
B.B. zero zero about about some some other other points points D. D. any any of of the the three, three, depending depending on on the the situationsituation

45.45. in equilibrium problem the point about which torques are computedin equilibrium problem the point about which torques are computed
 A. A. must pass through one end of the objectmust pass through one end of the object
B.B. must pass through the object’s center of gravitymust pass through the object’s center of gravity
C.C. must intersect the line of action of at least one force acting on the objectmust intersect the line of action of at least one force acting on the object
D. D. may may be be located located anywhereanywhere

46.46. The center of gravity of any objectThe center of gravity of any object
 A. A. Is Is always always at at its its geometric geometric center center C. C. maybe maybe outside outside the the objectobject
B.B. Is Is always always in in the the interior interior of of the the object object D. D. is is sometimes sometimes arbitraryarbitrary

47.47. Which of the following quantities is independent of the size and shape of an object composed of a given material?Which of the following quantities is independent of the size and shape of an object composed of a given material?
 A. A. volume volume B. B. mass mass C. C. weight weight D. D. densitydensity

48.48. When equal and opposite forces are exerted on an object along different lines of action, the object is said to be underWhen equal and opposite forces are exerted on an object along different lines of action, the object is said to be under
 A. A. tension tension B. B. compression compression C. C. shear shear D. D. elasticityelasticity

49.49.  A shear stress that acts on an object  A shear stress that acts on an object affects itsaffects its
 A. A. length length B. B. width width C. C. volume volume D. D. shapeshape

50.50.  Another name for the shear modulu Another name for the shear modulu s of a material iss of a material is
 A. A. Young’s modulusYoung’s modulus B. B. modulus modulus of of rigidity rigidity C. C. bulk bulk modulus modulus D. D. ductilityductility
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51.51. The only elastic modulus that applies to liquids isThe only elastic modulus that applies to liquids is
Young’s modulusYoung’s modulus B. B. shear shear modulus modulus C. C. modulus modulus of of rigidity rigidity D. D. bulk bulk modulusmodulus

52.52.  According to Hooke’s Law, the force  According to Hooke’s Law, the force needed to elongate an elastic needed to elongate an elastic object by an amount x is proportionaobject by an amount x is proportional tol to

 A. A.  B.B.
 C. xC. x22 D. D. 1/x1/x22

53.53. The stress on a wire supporting a load does not depend onThe stress on a wire supporting a load does not depend on
 A. A. the wire’s lengththe wire’s length C. C. the the mass mass of of the the loadload
 A. A. the wire’s diameter the wire’s diameter  D. D. the the acceleration acceleration of of gravitygravity

54.54. the hydraulic press is able to produce a mechanical advantage becausethe hydraulic press is able to produce a mechanical advantage because
 A. A. the force of fluid in piston is always parallel to its surfacethe force of fluid in piston is always parallel to its surface
B. B. an external an external pressure exerted on pressure exerted on a fluid a fluid is transmitted is transmitted uniformly throughout its uniformly throughout its volumevolume
B.B. at any depth in the fluid the pressure is the same in all directionsat any depth in the fluid the pressure is the same in all directions
C.C. the pressure in the fluid varies with its speedthe pressure in the fluid varies with its speed

55.55. In the operation of a hydraulic press, it is impossible for the output piston to exceed the input piston’sIn the operation of a hydraulic press, it is impossible for the output piston to exceed the input piston’s
 A. A. displacement displacement B. B. speed speed C. C. force force D. D. workwork

56.56. the pressure at the bottom of a vessel filled with liquid does not depend onthe pressure at the bottom of a vessel filled with liquid does not depend on
 A. A. acceleration acceleration of of gravity gravity C. C. height height of of the the fluidfluid
B.B. liquid liquid density density D. D. area area of of the the liquid liquid surfacesurface

57.57.  A person stands on a very sensitive  A person stands on a very sensitive scale and inhales deeply. The reading scale and inhales deeply. The reading on the scaleon the scale
 A. A. does not changedoes not change
B.B. increasesincreases
C.C. decreasesdecreases
D. D. depends depends on on the the expansiexpansion of the person’s chest relative to the volume of air inhaledon of the person’s chest relative to the volume of air inhaled

58.58.  An express train goes past a station  An express train goes past a station platform at high speed. A person staplatform at high speed. A person sta nding at the edge of the platfornding at the edge of the platfor m tends to bem tends to be
 A.  A. attracted to the trainattracted to the train
B. B. repelled repelled from from the the traintrain
C. C. attracted or repelled, depending on the ratio attracted or repelled, depending on the ratio between the speed of the train between the speed of the train and the speed of soundand the speed of sound
D.D. unaffected by the train’s passageunaffected by the train’s passage

59.59. The volume of liquid flowing per second out an orifice at the bottom of the tank does not depend onThe volume of liquid flowing per second out an orifice at the bottom of the tank does not depend on
 A. A. the the area area of of the the orifice orifice C. C. the the density density of of the the liquidliquid
B.B. the the height height of of liquid liquid above above the the orifice orifice D. D. the the value value of of acceleration acceleration of of gravitygravity

60.60. The moment of inertia of any plane figure can be expressed in units of length to theThe moment of inertia of any plane figure can be expressed in units of length to the
 A. A. second second power power B. B. third third power power C. C. fourth fourth power power D. D. fifth fifth powerpower

61.61. for a system to be in equilibrium, the sum of the external forces acting on the system must befor a system to be in equilibrium, the sum of the external forces acting on the system must be
 A. A. equal equal to to unity unity B. B. a a maximum maximum C. C. infinite infinite D. D. zerozero

62.62.  A flywheel is rotating at the rate of 40  A flywheel is rotating at the rate of 40 rev/min. A motor is used to speed rev/min. A motor is used to speed up the wheel such that after 30 miup the wheel such that after 30 mi nutes, rotation is 90nutes, rotation is 90
rev/min. What is the average angular acceleration in radians per second per second?rev/min. What is the average angular acceleration in radians per second per second?
 A. A. 7.31 7.31 B. B. 8.17 8.17 C. C. 9.14 9.14 D. D. 10.4710.47

63.63. The simplest value ofThe simplest value of
[[++!!]]!!++!!  is is

 A. A. nn22 B. B. n(n+1) n(n+1) C. C. n+1 n+1 D. D. n(n+1)n(n+1)22

64.64.  A right circular cone, cut parallel  A right circular cone, cut parallel with the axis of symmetry, reveals awith the axis of symmetry, reveals a
 A. A. circle circle B. B. hyperbola hyperbola C. C. ellipse ellipse D. D. parabolaparabola

65.65. If 10% nominal annual interest is compounded daily, the effective annual interest rate is nearest toIf 10% nominal annual interest is compounded daily, the effective annual interest rate is nearest to
 A. A. 10.00% 10.00% B. B. 10.38% 10.38% C. C. 10.50% 10.50% D. D. 10.75%10.75%

66.66.  A small company borrowed P10,0 A small company borrowed P10,000 to expand its business. The enti00 to expand its business. The enti re principal of P10,000 will be repaid in re principal of P10,000 will be repaid in two years, but quarterlytwo years, but quarterly
of P330 must be paid every three months. The nominal annual interest rate the company is paying is closest toof P330 must be paid every three months. The nominal annual interest rate the company is paying is closest to
 A. A. 3.3% 3.3% B. B. 5.0% 5.0% C. C. 6.6% 6.6% D. D. 13.2%13.2%
For problem 67-70, refer to the following data; A bicycle rider rides away from home along a highway and back along the same roadFor problem 67-70, refer to the following data; A bicycle rider rides away from home along a highway and back along the same road
in such a way that her distance from home at time t is given byin such a way that her distance from home at time t is given by ==   88 1616
where t is in hours and x is in kilometers.where t is in hours and x is in kilometers.

67.67. When does she get home?When does she get home?
 A. A.  After 1 hour  After 1 hour B. After 2 hours B. After 2 hours C. After 3 hours C. After 3 hours D. After 4 hoursD. After 4 hours

68.68. How far from home does the rider go?How far from home does the rider go?
 A. A. 20 20 km km B. B. 16 16 km km C. C. 10 10 km km D. D. 8 8 kmkm

69.69. What is her average speed?What is her average speed?
 A. A. 2 2 kph kph B. B. 4 4 kph kph C. C. 8 8 kph kph D. D. 10 10 kphkph

70.70. When does her maximum speed occur?When does her maximum speed occur?

 A. A. 22 ±± √ √  hours out B.  hours out B. 1 and 3 1 and 3 hours out hours out C.C.22 ±±  hours hours out out D. D. 2 2 hours hours outout

71.71.  A force of 60 N is acting horizontally,  A force of 60 N is acting horizontally, then another force of 50 N is actithen another force of 50 N is acti ng upward to the right. If the resultant ng upward to the right. If the resultant of these two fof these two f orces isorces is
95.4 N, compute the angle between the two forces.95.4 N, compute the angle between the two forces.
 A. A. 45° 45° B. B. 50° 50° C. C. 60° 60° D. D. 75°75°

72.72.  A 40 kg mass is dragged along the s A 40 kg mass is dragged along the s urface of a table by means of a courface of a table by means of a co rd, which passes over a frictionlerd, which passes over a frictionless pulley at the edge oss pulley at the edge o f thef the
table and is attached to a 12 kg mass. Of the coefficient of friction between the 40 kg mass and the table is 0.15, determine thetable and is attached to a 12 kg mass. Of the coefficient of friction between the 40 kg mass and the table is 0.15, determine the
tension on the cord.tension on the cord.
 A. A. 74 74 N N B. B. 84 84 N N C. C. 94 94 N N D. D. 104 104 NN

73.73. The motion of a particle is defined by the relationThe motion of a particle is defined by the relation  ==   33  22  88, where s is in meters and t is in seconds. Determine, where s is in meters and t is in seconds. Determine
the acceleration when t=2 seconds.the acceleration when t=2 seconds.
 A. A. 12 m/s12 m/s22 B. B. 14 14 m/sm/s22 C. C. 16 16 m/sm/s22 D. D. 18 18 m/sm/s22

74.74. Six weights of 30, 20, 40, 25, 10 and 35 lb hang in one plane from a horizontal support at distances 2, 3, 5, 7, 10, 12 ft respectively,Six weights of 30, 20, 40, 25, 10 and 35 lb hang in one plane from a horizontal support at distances 2, 3, 5, 7, 10, 12 ft respectively,
from the wall. What single force would replace these six weights?from the wall. What single force would replace these six weights?
 A. A. 160 160 lb, lb, 5.74 5.74 ft ft from from the the wall wall C. C. 160 160 lb, lb, 6.14 6.14 ft ft from from the the wallwall
B.B. 160 160 lb, lb, 6 6 ft ft from from the the wall wall D. D. 160 160 lb, lb, 6.34 6.34 ft ft from from the the wallwall

75.75.  A circular punch 20 mm in diameter i A circular punch 20 mm in diameter i s used to punch a hole through a stes used to punch a hole through a ste el plate 10 mm thick. If the force nel plate 10 mm thick. If the force n ecessary to drive theecessary to drive the
punch through the metal is 250 kN, determine the maximum shearing stress developed in the material.punch through the metal is 250 kN, determine the maximum shearing stress developed in the material.
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 A. A. 248 248 MPa MPa B. B. 298 298 MPa MPa C. C. 348 348 MPa MPa D. D. 398 398 MPaMPa
76.76. During a strain-stress test, the unit deformation at a stress of 62 MPa was observed to be 160 x 10During a strain-stress test, the unit deformation at a stress of 62 MPa was observed to be 160 x 10-6-6 m/m and at a stress off of 150 m/m and at a stress off of 150

MPa the unit deformation was observed to be 600 x 10MPa the unit deformation was observed to be 600 x 10-6-6 m/m. What is the modulus of elasticity?m/m. What is the modulus of elasticity?
 A. A. 180 180 GPa GPa B. B. 190 190 GPa GPa C. C. 200 200 GPa GPa D. D. 210 210 GpaGpa

77.77. For how many years must an investment of P 63,000 provide a continuous flow of funds at the rate of P 16,000 per year so that aFor how many years must an investment of P 63,000 provide a continuous flow of funds at the rate of P 16,000 per year so that a
normal interest rate of 10%, continuously compounded, will be earned?normal interest rate of 10%, continuously compounded, will be earned?
 A. A. 2 2 years years B. B. 3 3 years years C. C. 5 5 years years D. D. 7 7 yearsyears

78.78.  A man deposits P 5000 into an accou A man deposits P 5000 into an accou nt that pays 10% annually. If he nt that pays 10% annually. If he withdraws P 1000 at the enwithdraws P 1000 at the en d of the first year, how muchd of the first year, how much
money can he collect at the end of 5 years?money can he collect at the end of 5 years?
 A. A. P 4000 (1+.10)P 4000 (1+.10)44 B. B. P P 4000 4000 (1+.10)(1+.10)55 C. P 4500 (1+.10)C. P 4500 (1+.10)44 D. D. P P 4050 4050 (1+.10)(1+.10)44

79.79. How much can be paid for a P 50,000, 10% bond, with interest paid semiannually if the bond matures 12 years hence? Assume thatHow much can be paid for a P 50,000, 10% bond, with interest paid semiannually if the bond matures 12 years hence? Assume that
the purchaser will be satisfied with 8% nominal interest compounded semiannually?the purchaser will be satisfied with 8% nominal interest compounded semiannually?
 A.  A. P57,620 P57,620 B. P 75,260 B. P 75,260 C. P 57,720 C. P 57,720 D. P 75,620D. P 75,620

80.80.  After describing a slope, a skier coast After describing a slope, a skier coast s on level snow for 20 m before comis on level snow for 20 m before comi ng to a stop. If the coeffing to a stop. If the coeffi cient of friction between skis andcient of friction between skis and
snow is 0.05, the skier’s speed at the foot of the slope wassnow is 0.05, the skier’s speed at the foot of the slope was
 A. A. 3.1 3.1 m/s m/s B. B. 4.4 4.4 m/s m/s C. C. 6.3 6.3 m/s m/s D. D. 19.6m/s19.6m/s

81.81.  An 800-kg car headed south at 40 k An 800-kg car headed south at 40 k m/h strikes a 1200-kg car heam/h strikes a 1200-kg car headed west at 25 km/h. The cars sded west at 25 km/h. The cars s tick together and the initial tick together and the initial velocityvelocity
of the wreckage isof the wreckage is
 A.  A. 22 km/h 22 km/h B. 31 km/h B. 31 km/h C. 33 km/h C. 33 km/h D. 47 km/hD. 47 km/h

82.82.  An 800-kg car headed south at 40 k An 800-kg car headed south at 40 k m/h strikes a 1200-kg car heam/h strikes a 1200-kg car headed west at 25 km/h. the cars sticded west at 25 km/h. the cars stic k together and moves off atk together and moves off at
 A. A. 20° 20° W W of of S S B. B. 43° 43° W W of of S S C. C. 47° 47° W W of of S S D. D. 70° 70° W W of of SS

83.83.  A 50-kg steel pipe 4.0 m long is supp A 50-kg steel pipe 4.0 m long is supp orted by a rope attached 1.7 m forted by a rope attached 1.7 m f rom one end. The downward force trom one end. The downward force t hat must be applied to thehat must be applied to the
end of the pipe closest to the rope to keep the pipe horizontal isend of the pipe closest to the rope to keep the pipe horizontal is
 A. A. 8.8 8.8 N N B. B. 86 86 N N C. C. 227 227 N N D. D. 490 490 NN

84.84.  A force of 50 N is needed to raise a  A force of 50 N is needed to raise a 240-N load with a pulley sy240-N load with a pulley sy stem. The load goes up 1 m for evestem. The load goes up 1 m for eve ry 5 m of rope pulled through thery 5 m of rope pulled through the
pulleys. The d=efficiency of the system ispulleys. The d=efficiency of the system is
 A. A. 48% 48% B. B. 50% 50% C. C. 96% 96% D. D. 104%104%

85.85. Which of the following is the equation of a line in standard form passing through the point (-1,-2) and perpendicular to the line.Which of the following is the equation of a line in standard form passing through the point (-1,-2) and perpendicular to the line.
Which of the following is the equation of a line in standard form passing through the point (-1,-2) and perpendicular to the line 3y-Which of the following is the equation of a line in standard form passing through the point (-1,-2) and perpendicular to the line 3y-
2x=5?2x=5?
 A. A. 23=823=8 B.B. 3  2 =73 2 =7 C.C. 3 2=132=1 D.D. 32=732=7

86.86.  At a practice session on the Charles  At a practice session on the Charles River, the crew team from J.P. UnivRiver, the crew team from J.P. Univ ersity rowed 3 miles in 30 minutes. Oersity rowed 3 miles in 30 minutes. O n the return tripn the return trip
against the current their time was 1 hour. Find the rate of the current in miles per hour.against the current their time was 1 hour. Find the rate of the current in miles per hour.
 A. A. 2.5 2.5 mph mph B. B. 2 2 mph mph C. C. 1.5 1.5 mph mph D. D. 0.5 0.5 mphmph

87.87.  An object is placed 3 feet from the ce An object is placed 3 feet from the ce nter of a horizontally rotating platfonter of a horizontally rotating platfo rm. The coefficient of friction is 0.30rm. The coefficient of friction is 0.30 . the object will . the object will begin tobegin to
slide off when the platform speed is nearest toslide off when the platform speed is nearest to
 A. A. 12 12 rpm rpm B. B. 17 17 rpm rpm C. C. 22 22 rpm rpm D. D. 26 26 mphmph

88.88. Find theFind the ∫∫ 11 limit from 0 to 3.limit from 0 to 3.
 A.  A. 116/15 116/15 B. 124/15 B. 124/15 C. 113/115 C. 113/115 D. 140/15D. 140/15

89.89.  A 60 ton rail car moving at 1 mile pe A 60 ton rail car moving at 1 mile pe r hour is instantaneously coupled tr hour is instantaneously coupled t o a stationary 40 ton rail car. Who a stationary 40 ton rail car. Wh at is the speed of that is the speed of th ee
coupled car?coupled car?
 A. A. 1 1 mph mph B. B. 0.88 0.88 mph mph C. C. 0.6 0.6 mph mph D. D. 0.4 0.4 mphmph

90.90. Single payment compound amount factor is the reciprocal ofSingle payment compound amount factor is the reciprocal of
 A.  A. single payment present worth fasingle payment present worth fa ctor ctor C. capital recovery factorC. capital recovery factor
B.B. sinking sinking fund fund factor factor D. D. uniform uniform series series compound compound amount amount factorfactor

91.91. You are considering investing $You are considering investing $1,000 in the stocks of two companies. Company A’s stocks is expected to grow at an annual1,000 in the stocks of two companies. Company A’s stocks is expected to grow at an annual
average rate of 11% for the first five years and 15% for the next 5 years. Company B’s stock is expected to grow at an annualaverage rate of 11% for the first five years and 15% for the next 5 years. Company B’s stock is expected to grow at an annual
average rate of 14% for the first four years and 12% for the next 6 years. If you plan to keep both stocks for the next 10 years, whichaverage rate of 14% for the first four years and 12% for the next 6 years. If you plan to keep both stocks for the next 10 years, which
of the following statements is correct?of the following statements is correct?
 A. A. Both stocks have the same future worth at the end of year 10Both stocks have the same future worth at the end of year 10
B.B. Company A’s stock has $55 higher future worth at theCompany A’s stock has $55 higher future worth at theend of year 10end of year 10
C.C. Company B’s stock has a $40 higher future worth at the end of year 10Company B’s stock has a $40 higher future worth at the end of year 10
D.D. Company B’s stock has a $26 higher future worth at the end of year 10Company B’s stock has a $26 higher future worth at the end of year 10

92.92.  A balot vendor sold his ballot to his fi A balot vendor sold his ballot to his fi rst customer. The customer bought rst customer. The customer bought one-half of the numbeone-half of the numbe r of balot in the basket and ther of balot in the basket and the
vendor gave him one balot free. A second customer bought one-half of the number of the remaining balot and again the vendorvendor gave him one balot free. A second customer bought one-half of the number of the remaining balot and again the vendor
gave one free balot. A third person bought half of the remaining balot and receives one balot free. If after the third customer all thegave one free balot. A third person bought half of the remaining balot and receives one balot free. If after the third customer all the
balot were sold and each balot cost P8.50, how much is the total sales of the vendor?balot were sold and each balot cost P8.50, how much is the total sales of the vendor?
 A.  A. 93.50 93.50 B. 94.50 B. 94.50 C. 95.00 C. 95.00 D. 93.75D. 93.75

93.93. Twice the sum of the two numbers is 28. The sum of the squares of the two numbers is 100. The product of the two numbers isTwice the sum of the two numbers is 28. The sum of the squares of the two numbers is 100. The product of the two numbers is
 A. A. 42 42 B. B. 48 48 C. C. 54 54 D. D. 5656

94.94. In a Halloween party the judges eliminated 1/3 of the eligible contestants after every 20 minutes. If 135 contestants were present atIn a Halloween party the judges eliminated 1/3 of the eligible contestants after every 20 minutes. If 135 contestants were present at
the party, how many would still be eligible for a prize after 1 hour?the party, how many would still be eligible for a prize after 1 hour?
 A. A. 5 5 B. B. 15 15 C. C. 40 40 D. D. 6060

95.95. One day at Lincoln High School, 1/12 of the students were absent were absent, and 1/5 of those present went on a field trip. If theOne day at Lincoln High School, 1/12 of the students were absent were absent, and 1/5 of those present went on a field trip. If the
number of students staying in school that day was 704, how many students are enrolled at Lincoln High?number of students staying in school that day was 704, how many students are enrolled at Lincoln High?
 A. A. 840 840 B. B. 960 960 C. C. 1080 1080 D. D. 16001600

96.96.  At Bernie’s Bargain Basement everyt At Bernie’s Bargain Basement everyt hing is sold for 20% less than the phing is sold for 20% less than the p riced mark. If Bernie buys radios friced mark. If Bernie buys radios f or P80, what priceor P80, what priceshouldshould
he mark them if he wants to make a 20% profit on his cost?he mark them if he wants to make a 20% profit on his cost?
 A. A. P P 96 96 B. B. P100 P100 C. C. P P 112 112 D. D. P P 120120

97.97. In a bag of marbles, the ratio of the number of green marbles to the number of blue marbles is 4 to 5. If there are 4 green marbles,In a bag of marbles, the ratio of the number of green marbles to the number of blue marbles is 4 to 5. If there are 4 green marbles,
how many blue marbles are there in the bag?how many blue marbles are there in the bag?
 A. A. 5 5 B. B. 15 15 C. C. 60 60 D. D. 7575

98.98.  A certain factory employs 60 worke A certain factory employs 60 worke rs. If 4 out of every 5 workers ars. If 4 out of every 5 workers a re married, how many married workere married, how many married worke rs are employed by thers are employed by the
factory?factory?
 A. A. 16 16 B. B. 20 20 C. C. 24 24 D. D. 4848
B.B.
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99.99.  A and B are running on a circular trac A and B are running on a circular trac k having a certain perimeter. The spk having a certain perimeter. The sp eed of A and B are 1,100 m/mieed of A and B are 1,100 m/mi n and 880m/minn and 880m/min
respectively. If they travel in the same direction from the same starting point, it requires 3 minutes for it to overtake B. how long isrespectively. If they travel in the same direction from the same starting point, it requires 3 minutes for it to overtake B. how long is
the circular track?the circular track?
 A. A. 480 480 m m B. B. 780 780 m m C. C. 660 660 m m D. D. 150 150 mm

100.100. Hero goes to school every day. He runs 10 km/hr going to school and walks home at a rate 6 km/hr. if the total time in going toHero goes to school every day. He runs 10 km/hr going to school and walks home at a rate 6 km/hr. if the total time in going to
school and going home is 1 hour, how far is the school from Hero’s house?school and going home is 1 hour, how far is the school from Hero’s house?
 A. A. 2.50 2.50 km km B. B. 3.00 3.00 km km C. C. 3.75 3.75 km km D. D. 4.00 4.00 kmkm

----------------------------------------------------------------------------------NOTHING FOLLOWS-----------------------------------------------------------------------------------------------------------------------------------------------------------------NOTHING FOLLOWS-------------------------------------------------------------------------------
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WEEKLY EXAM 1WEEKLY EXAM 1
General Engineering & ChE LawsGeneral Engineering & ChE Laws

INSTRUCTIONS: Select the correct answer for each of the following questions. Mark only one answer for each item by marking the boxINSTRUCTIONS: Select the correct answer for each of the following questions. Mark only one answer for each item by marking the box
corresponding to the letter of your choice on the answer sheet provided. STRICTLY NO ERASURES ALLOWED. Use pencil no. 2 only.corresponding to the letter of your choice on the answer sheet provided. STRICTLY NO ERASURES ALLOWED. Use pencil no. 2 only.

1.1. SMC corporation gross margin is 45% of sales. Operating expenses such as sales and administration are 15% sales. SMC is in aSMC corporation gross margin is 45% of sales. Operating expenses such as sales and administration are 15% sales. SMC is in a
40% tax bracket. What percent of sales is their profit after taxes? Note: Gross margin is defined as revenue minus cost of goods40% tax bracket. What percent of sales is their profit after taxes? Note: Gross margin is defined as revenue minus cost of goods
sold divided by revenue.sold divided by revenue.
 A. A. 0% 0% B. B. 5%5% C. C. 18% 18% D. D. 24%24%

2.2. Find the polar equation of the circle, if its center is at (4,0) and the radius is 40.Find the polar equation of the circle, if its center is at (4,0) and the radius is 40.
 A. A. 8cos=08cos=0 B.B.  6 c o s = 0 6 c o s = 0 C.C.  c o s =0 c o s =0 D.D.  s i n = 0 s i n = 0

3.3.  A poster is to contain 300 cm A poster is to contain 300 cm22 of printed water with margins of 10 cm at the top and bottom and 5 cm at each side. Find the overall of printed water with margins of 10 cm at the top and bottom and 5 cm at each side. Find the overall
dimensions if the total area of the poster is a minimum.dimensions if the total area of the poster is a minimum.
 A. A. 27.76 27.76 x x 47.8 47.8 cm cm B. B. 20.45 20.45 x x 35.6 35.6 cm cm C. C. 22.24 22.24 X X 44.5 44.5 cm cm D. D. 25.55 25.55 x x 46.7 46.7 cmcm

4.4. Once a month a man put some money into the cookie jar. Each month he put 50 centavos more into the jar than the month before.Once a month a man put some money into the cookie jar. Each month he put 50 centavos more into the jar than the month before.
 After 12 years he counted his money,  After 12 years he counted his money, he had P 5436. How much mohe had P 5436. How much money did he put in the jar in the lasney did he put in the jar in the las t month?t month?
 A.  A. P 73.50 P 73.50 B. P 75.50 B. P 75.50 C. 74.50 C. 74.50 D. 72.50D. 72.50

5.5.  A boat man rows to a place 48 miles  A boat man rows to a place 48 miles distant and back in 14 hours, but find distant and back in 14 hours, but find that he can row 4 miles with the streathat he can row 4 miles with the strea m in the same timem in the same time
as 3 miles against the stream. Find the rate of the stream.as 3 miles against the stream. Find the rate of the stream.
 A. A. 1.5 1.5 mph mph B. B. 1 1 mph mph C. C. 0.8 0.8 mph mph D. D. 0.6 0.6 mphmph

6.6. If equal spheres are piled in a form of a complete pyramid with an equilateral triangle as base, find the total number of spheres inIf equal spheres are piled in a form of a complete pyramid with an equilateral triangle as base, find the total number of spheres in
the pile if each side of the base contains four spheres.the pile if each side of the base contains four spheres.
 A. A. 15 15 B. B. 20 20 C. C. 21 21 D. D. 1818

7.7. The sum of Kim’s and Kevin’s ages is 18. In 3 years KimThe sum of Kim’s and Kevin’s ages is 18. In 3 years Kim will be twice as old as Kevin. What are their ages now?will be twice as old as Kevin. What are their ages now?
 A. A. 4, 4, 14 14 B. B. 5,13 5,13 C. C. 7, 7, 11 11 D. D. 6, 6, 1212

8.8. The cost of fuel in running a locomotive is proportional to the square of the speed and is $25 per hour for a speed of 25 miles perThe cost of fuel in running a locomotive is proportional to the square of the speed and is $25 per hour for a speed of 25 miles per
hour. Other costs amount to $100 per hour, regardless of the speed. What is the speed which will make the cost per hour ahour. Other costs amount to $100 per hour, regardless of the speed. What is the speed which will make the cost per hour a
minimum?minimum?
 A. A. 40 40 B. B. 55 55 C. C. 50 50 D. D. 4545

9.9. The coordinates (x,y) in feet of a moving particle P are given byThe coordinates (x,y) in feet of a moving particle P are given by  c o s 1 c o s 1 and and =2 s i n 1=2 s i n 1 , where t is the time in, where t is the time in
seconds. At what extreme rates in ft per second is P moving along the curve?seconds. At what extreme rates in ft per second is P moving along the curve?
 A.  A. 8 and 2 ft/s 8 and 2 ft/s B. 3 and 1 ft/s B. 3 and 1 ft/s C. 2 and 0.5 ft/s C. 2 and 0.5 ft/s D. 2 and 1 ft/sD. 2 and 1 ft/s

10.10.  A chemical engineer bought 24 bo A chemical engineer bought 24 bo xes of screws for P 2,200.00. Thexes of screws for P 2,200.00. The re were three types of screws bougre were three types of screws boug ht. Screw A costs P300 peht. Screw A costs P300 pe rr
box, screw B costs P150 per box and screw C costs P50 per box. How many boxes of screw C did he buy?box, screw B costs P150 per box and screw C costs P50 per box. How many boxes of screw C did he buy?
 A. A. 2 2 B.5 B.5 C. C. 12 12 D. D. 1717

11.11. Maria is 36 years old. Maria was twice as old as Anna was when Maria was as old as Anna is now. How old is Anna now?Maria is 36 years old. Maria was twice as old as Anna was when Maria was as old as Anna is now. How old is Anna now?
 A. A. 36 36 B. B. 24 24 C. C. 18 18 D. D. 1212

12.12. Mary is twice as old as Ann was when Mary was as old as Ann is now. When Ann is as old as Mary the sum of their ages is 180.Mary is twice as old as Ann was when Mary was as old as Ann is now. When Ann is as old as Mary the sum of their ages is 180.
Find the age of each now.Find the age of each now.
 A.  A. 60,80 60,80 B. 50,70 B. 50,70 C. 40,50 C. 40,50 D. 30,45D. 30,45

13.13. The sum of the ages of the father and his son is 99. If the age of the son is added to the inverted age of the father, the sum is 72. IfThe sum of the ages of the father and his son is 99. If the age of the son is added to the inverted age of the father, the sum is 72. If
the inverted age of the son is subtracted from the age of the father, the difference is 22. What are their ages?the inverted age of the son is subtracted from the age of the father, the difference is 22. What are their ages?
 A.  A. 25, 74 25, 74 B. 32, 68 B. 32, 68 C. 38, 62 C. 38, 62 D. 42, 56D. 42, 56

14.14.  A wine maker has two casks of wine  A wine maker has two casks of wine having a capacity of 38 gallons and having a capacity of 38 gallons and 68 gallons respectively. He draws a ce68 gallons respectively. He draws a ce rtain quantity fromrtain quantity from
each cask and finds that the quantities left to have a ratio of 4 to 7. He then add 3 gallons to the smaller casks and 4 gallons into theeach cask and finds that the quantities left to have a ratio of 4 to 7. He then add 3 gallons to the smaller casks and 4 gallons into the
bigger casks, and the quantities they contain have now a ratio of 7 to 12. How many gallons were drawn from the smaller casks?bigger casks, and the quantities they contain have now a ratio of 7 to 12. How many gallons were drawn from the smaller casks?
 A.  A. 6 6 B. 9 B. 9 C. 12 C. 12 D.15D.15

15.15. It is between two and three o’clock. A person looking at his watch mistakes the hour haIt is between two and three o’clock. A person looking at his watch mistakes the hour hand for the minute hand and the time of thend for the minute hand and the time of the
day is 55 minutes earlier than it really is. What is the true time?day is 55 minutes earlier than it really is. What is the true time?
 A.  A. 2:05.45 2:05.45 B. 2:12.22 B. 2:12.22 C. 2:14.55 C. 2:14.55 D. 2:21.84D. 2:21.84

16.16.  A’s rate of doing work is three time th A’s rate of doing work is three time th at of B. on a given day A and B woat of B. on a given day A and B wo rk together for 4 hork together for 4 hours, then B is called away and A finishesurs, then B is called away and A finishes
the rest of the job in 2 hours. How long would it take B to do the complete job alone?the rest of the job in 2 hours. How long would it take B to do the complete job alone?
 A. A. 10 10 hrs hrs B. B. 15 15 hrs hrs C. C. 18 18 hrs hrs D. D. 22 22 hrshrs

17.17.  A, B and C can do a piece of work in  A, B and C can do a piece of work in 10 days, A and B can do it in 12 d10 days, A and B can do it in 12 d ays, A and C in 20 days. ays, A and C in 20 days. How many days would it take eachHow many days would it take each
to do the work alone?to do the work alone?
 A. A. 12, 12, 30 30 and and 40 40 B. B. 20, 20, 30 30 and and 60 60 C. C. 20,35 20,35 and and 40 40 D. D. 15, 15, 25 25 and and 4040

18.18.  A pipe can fill a tank in 3 hours, if the  A pipe can fill a tank in 3 hours, if the drain is open. If the pipe runs with the drain is open. If the pipe runs with the drain open for one hour, and tdrain open for one hour, and t he drain is then closehe drain is then close d,d,
the tank is filled in 40 minutes more. How long does it take the pipe to fill the tank if the drain is closed?the tank is filled in 40 minutes more. How long does it take the pipe to fill the tank if the drain is closed?
 A.  A. 1 hr 1 hr B. 2 hr B. 2 hr C. 3 hr C. 3 hr D. 4 hr D. 4 hr 

19.19.  A number is expressed by 3 digits of  A number is expressed by 3 digits of which the first and the last are aliwhich the first and the last are ali ke. By interchanke. By interchanging the digits in the units and ten’s places,ging the digits in the units and ten’s places,
the number is increased by 54; but if the digits in the ten’s and hundredth places are interchanged, 9 must be added to fourthe number is increased by 54; but if the digits in the ten’s and hundredth places are interchanged, 9 must be added to four timestimes
the resulting number to make it equal to the original number. What is the number?the resulting number to make it equal to the original number. What is the number?
 A. A. 353 353 B. B. 525 525 C. C. 717 717 D. D. 909909

20.20. The sum of the squares of the digits in a three digit number is 84. The square of the middle digit is equal to the product of the otherThe sum of the squares of the digits in a three digit number is 84. The square of the middle digit is equal to the product of the other
two. If the digits are reversed in order, the number is increased by 594. What is the number?two. If the digits are reversed in order, the number is increased by 594. What is the number?
 A.  A. 248 248 B. 428 B. 428 C. 472 C. 472 D. 742D. 742

21.21. Two girls walk in a circular track. If they move in the same direction at constant speed, they meet each other in 56 min. if they wereTwo girls walk in a circular track. If they move in the same direction at constant speed, they meet each other in 56 min. if they were
moving with the same speed as before, but in opposite directions, they would meet every 12 minutes and 46 seconds. Also inmoving with the same speed as before, but in opposite directions, they would meet every 12 minutes and 46 seconds. Also in
moving in opposite direction, the approaching distance between the two girls decreases from 200 meters to 29 meters in 3 minutes.moving in opposite direction, the approaching distance between the two girls decreases from 200 meters to 29 meters in 3 minutes.
Find the circumference of the track.Find the circumference of the track.
 A. A. 450 450 m m B. B. 565 565 m m C, C, 688 688 m m D. D. 728 728 mm
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22.22. The sum of the sides of two polygons is 12 and their diagonals is 19. Determine the number of sides of each polygon.The sum of the sides of two polygons is 12 and their diagonals is 19. Determine the number of sides of each polygon.
 A. A. 3 3 & & 6 6 B. B. 3 3 & & 7 7 C. C. 4 4 & & 7 7 D. D. 4 4 & & 88

23.23. The area of a rectangular lot is increased by 25 mThe area of a rectangular lot is increased by 25 m22 if it is longer by 10 m and narrower by 2.5 m, but when it is shorter by 10 m and if it is longer by 10 m and narrower by 2.5 m, but when it is shorter by 10 m and
wider by 5 m its area is reduced by 50 mwider by 5 m its area is reduced by 50 m22. Find the dimension of the lot.. Find the dimension of the lot.
 A. A. 10 10 m m x x 15 15 m m B. B. 10 10 m m x x 20 20 m m C. C. 15 15 m m x x 20 20 m m D. D. 15 15 m m x x 25 25 mm

24.24.  A retailer bought a number of shirts f A retailer bought a number of shirts f or P 180 and all sold but at a profior P 180 and all sold but at a profi t of P2 per shirt. With the t of P2 per shirt. With the total amount received he could btotal amount received he could b uyuy
30 more shirts than before. Find the cost per shirt.30 more shirts than before. Find the cost per shirt.
 A. A. P2.50 P2.50 B. B. P2.50 P2.50 C. C. P3.00 P3.00 D. D. P3.50P3.50

25.25. The sum of the three numbers in arithmetic progression is 33. If the numbers are increased by 2, 1 and 6 respectively, the newThe sum of the three numbers in arithmetic progression is 33. If the numbers are increased by 2, 1 and 6 respectively, the new
numbers will be in geometric progression, find the numbers.numbers will be in geometric progression, find the numbers.
 A.  A. 4, 11, 18 4, 11, 18 B. 3, 11, 19 B. 3, 11, 19 C. 5,11, 17 C. 5,11, 17 D. 6, 11,16D. 6, 11,16

26.26. Three numbers whose sum is 42 are in geometric progression. If one is subtracted from the first, 3 from the second and 11 from theThree numbers whose sum is 42 are in geometric progression. If one is subtracted from the first, 3 from the second and 11 from the
third, the remainder will be in arithmetic progression. Find the numbers.third, the remainder will be in arithmetic progression. Find the numbers.
 A.  A. 6, 12, 24 6, 12, 24 B. 3, 9, 27 B. 3, 9, 27 C. 4, 12, 36 C. 4, 12, 36 D. 5, 10, 20D. 5, 10, 20

27.27.  A circle whose radius is 10 cm is in A circle whose radius is 10 cm is in scribed in a regular hexagon; find the ascribed in a regular hexagon; find the a rea of the hexagon.rea of the hexagon.
 A.  A. 346.4 sq. cm 346.4 sq. cm B. 364.4 sq. cm B. 364.4 sq. cm C. 634.4 sq. cm C. 634.4 sq. cm D. 436.4 sq.cmD. 436.4 sq.cm

28.28.  A belt is stretched tightly over two wh A belt is stretched tightly over two wh eels having radii of 1 and 5 inches, eels having radii of 1 and 5 inches, respectively. If the center of the whrespectively. If the center of the wh eels are 8 inches eels are 8 inches apartapart
what is the total length of the straight sections of the belt?what is the total length of the straight sections of the belt?

 A. A. B. B. 6 6 C. C. 3 3 D.D. 88√ √ 33
29.29. Evaluate the integral ofEvaluate the integral of   with the limits from 0 to 1. with the limits from 0 to 1.

 A.  A. 1 1 B. 0 B. 0 C. -1 C. -1 D. 2D. 2
30.30. ==

 A. A. 2 2 B. B. 1 1 C. C. 0 0 D. D. -1-1
31.31. Thiel has twice as many stamps as Neil. After she gave Neil 6 stamps, she still has 8 more stamps then Neil. How many stamps didThiel has twice as many stamps as Neil. After she gave Neil 6 stamps, she still has 8 more stamps then Neil. How many stamps did

Thiel have originally?Thiel have originally?
 A. A. 20 20 B. B. 32 32 C. C. 36 36 D. D. 4040

32.32. If x increases uniformly at the rate of 0.001 feet per second, at what rate is the expressionIf x increases uniformly at the rate of 0.001 feet per second, at what rate is the expression  1    1    increasing when x becomes 9 increasing when x becomes 9
feet?feet?
 A. A. 0.001 0.001 cfs cfs B. B. 0.003 0.003 cfs cfs C. C. 0.3 0.3 cfs cfs D. D. 1.003 1.003 cfscfs

33.33. Find the derivative ofFind the derivative of tantan with respect to with respect to sinsin..
 A. A. secsec /cos/cos B.B. sinsin  C.C.coscos  D.D. 1/sin1/sin 

34.34. Find the limit ofFind the limit of 1/1/  1 1 –– 11//  11 as x approaches 1.as x approaches 1.
 A. A. ½ ½ B. B. 0 0 C. C. -1/2 -1/2 D. D. 44

35.35. The value of x in the equationThe value of x in the equation 2727 == 99 is? is?
 A.  A. 8/3 8/3 B. 4/3 B. 4/3 C. 2/3 C. 2/3 D. 1/3D. 1/3

36.36. If a/b is an integer, which of the following must also be an integer?If a/b is an integer, which of the following must also be an integer?
 A. A. a+b a+b B. B. a-b a-b C. C. b/a b/a D. D. 5a/b5a/b

37.37. Jim, John, Jerry and Joe together bought a basket of 144 apples. Jim received 10 more apples than John, 26 more than Jerry, andJim, John, Jerry and Joe together bought a basket of 144 apples. Jim received 10 more apples than John, 26 more than Jerry, and
32 more than Joe. How many apples did Jim receive?32 more than Joe. How many apples did Jim receive?
 A. A. 43 43 B. B. 27 27 C. C. 53 53 D. D. 6464

38.38. Six men can dig the hole in 6 days and 4 men can fill the hole in 4 days. In how many days can 8 men dig the same hole and fill itSix men can dig the hole in 6 days and 4 men can fill the hole in 4 days. In how many days can 8 men dig the same hole and fill it
back?back?
 A. A. 4.5 4.5 days days B. B. 5.5 5.5 days days C. C. 6.5 6.5 days days D. D. 7.5 7.5 daysdays

39.39. Carlos and Juan set out to run. Carlos ran 9 kilometers per hour while Juan ran 8.5 kilometers per hour. In the same amount of time,Carlos and Juan set out to run. Carlos ran 9 kilometers per hour while Juan ran 8.5 kilometers per hour. In the same amount of time,
Carlos ran ½ kilometer further than Juan. How long did they run?Carlos ran ½ kilometer further than Juan. How long did they run?
 A. A. ½ ½ hr hr B. B. 1 1 hr hr C. C. 1 1 ½ ½ hr hr D. D. 10 10 hr hr 

40.40. Jim’s grandma gives hJim’s grandma gives him 36 foreign stamps to start his collection. He collects twelve more each week. How many weeks will it takeim 36 foreign stamps to start his collection. He collects twelve more each week. How many weeks will it take
for his collection to grow to 216 stamps?for his collection to grow to 216 stamps?
 A.  A. 15 15 B. 18 B. 18 C. 21 C. 21 D. 24D. 24

41.41. The captain of the ship views the top of a lighthouse at an angle of 60° with the horizontal at an elevation of 6 meters above seaThe captain of the ship views the top of a lighthouse at an angle of 60° with the horizontal at an elevation of 6 meters above sea
level. Five minutes later, the same captain of the ship views the top of the same lighthouse at an angle of 30° with the horizontal.level. Five minutes later, the same captain of the ship views the top of the same lighthouse at an angle of 30° with the horizontal.
Determine the speed of the ship if the lighthouse is known to be 50 meters above sea level.Determine the speed of the ship if the lighthouse is known to be 50 meters above sea level.
 A. A. 0.265 0.265 m/s m/s B. B. 0.155 0.155 m/s m/s C. C. 0.169 0.169 m/s m/s D. D. 0.210 0.210 m/sm/s

42.42.  A man finds the angle of elevation of  A man finds the angle of elevation of the top of a tower to be 30°. He walkthe top of a tower to be 30°. He walk s 85 m nearer the tower and fins 85 m nearer the tower and fin ds its angle of elevation tds its angle of elevation t oo
be 60°. What is the height of the tower?be 60°. What is the height of the tower?
 A. A. 76.31 76.31 m m B. B. 73.31 73.31 m m C. C. 73.16 73.16 m m D. D. 73.61 73.61 mm

43.43. Solve for x ifSolve for x if sinsin−−  22 == ..

 A.  A. -3/2 -3/2 B. ¾ B. ¾ C. -2/3 C. -2/3 D. 3/8D. 3/8
44.44. The sides of the triangle are 8, 15 and 17 units. If each side is doubled, how many square units will the area of the new triangle be?The sides of the triangle are 8, 15 and 17 units. If each side is doubled, how many square units will the area of the new triangle be?

 A.  A. 240 240 B. 420 B. 420 C. 320 C. 320 D. 200D. 200
45.45. Find the volume of water inside a spherical ball when the ball has a radius of 8 cm and it is filled with water to a depth of 3 cm.Find the volume of water inside a spherical ball when the ball has a radius of 8 cm and it is filled with water to a depth of 3 cm.

 A.  A. 6363 B. B. 4040 C. C. 4545 D. D. 5050
46.46. Point (3,4) is the center of a circle that is tangent to the x-axis. The point of tangency isPoint (3,4) is the center of a circle that is tangent to the x-axis. The point of tangency is

 A. A. (0,3) (0,3) B. B. (3,0) (3,0) C. C. (0,4) (0,4) D. D. (4,0)(4,0)
47.47. What is the height of the parabolic arch which has a span of 48 feet and having a height of 20 feet at a distance 16 feet from theWhat is the height of the parabolic arch which has a span of 48 feet and having a height of 20 feet at a distance 16 feet from the

center of the span?center of the span?
 A. A. 30 30 ft ft B. B. 40 40 ft ft C. C. 36 36 ft ft D. D. 34 34 ftft

48.48. IfIf   == 1010  1,1, then then    11  is equal to is equal to
 A. A. 1 1 B. B. 11 11 C.C. 99((1010 D.D. 1010++

49.49. How many minutes after 4 o’clock will the hands of the clock be directly opposite each other?How many minutes after 4 o’clock will the hands of the clock be directly opposite each other?
 A.  A. 54.55 min 54.55 min B. 55.06 B. 55.06 min min C. 55.65 min C. 55.65 min D. 53.45 minD. 53.45 min

50.50. Find the volume bounded by the curveFind the volume bounded by the curve  == 44, x-axis and the line x=4 when revolved about the axis., x-axis and the line x=4 when revolved about the axis.
 A.  A. 40.2 40.2 B. 1/2B. 1/2 C. C. 3/43/4 D. D. 2/32/3

51.51. Find the area bounded by the curveFind the area bounded by the curve  ==  and and  == ..
 A. A. 1/3 1/3 B. B. 2.3 2.3 C. C. 8/3 8/3 D. D. 11
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52.52.  A bacterial population B is known t A bacterial population B is known t o have a rate of growth propoo have a rate of growth propo rtional to B itself. If between noon and rtional to B itself. If between noon and 2 PM the population triples,2 PM the population triples,
at what time, no controls being exerted, should B become 100 times what it was at noon?at what time, no controls being exerted, should B become 100 times what it was at noon?
 A. A. 8:22 8:22 PM PM B. B. 10:22 10:22 PM PM C. C. 3:22 3:22 PM PM D. D. 6:22 6:22 PMPM

53.53. Valley High’s basValley High’s basketball team sponsors a refreshment table at its game each week to raise money for new uniforms. This week theyketball team sponsors a refreshment table at its game each week to raise money for new uniforms. This week they
sold ice cream bars, soft drinks, and homemade cookies; 355 items were bought for a total of P253.20. The number of soft drinkssold ice cream bars, soft drinks, and homemade cookies; 355 items were bought for a total of P253.20. The number of soft drinks
sold was double the number of cookies purchased. How many cookies were sold if ice cream bars cost P0.90 each soft drinkssold was double the number of cookies purchased. How many cookies were sold if ice cream bars cost P0.90 each soft drinks
P0.70 each, and cookies P0.45 cents each?P0.70 each, and cookies P0.45 cents each?
 A. 187  A. 187 B. 121 B. 121 C. 90 C. 90 D. 78D. 78

54.54. Two cars start from the same point at the same time and travel in the same direction at constant speed of 34 and 45 kph,Two cars start from the same point at the same time and travel in the same direction at constant speed of 34 and 45 kph,
respectively. If they start at 8:00 a.m., at what time will they be 33 km apart?respectively. If they start at 8:00 a.m., at what time will they be 33 km apart?
 A.  A. 11:00 a.m. 11:00 a.m. B. 12:00 nn B. 12:00 nn C. 11:30 a.m. C. 11:30 a.m. D. 10:00 a.m.D. 10:00 a.m.

55.55. Suppose a ball rebounds three-fourths the distance it falls. If it is dropped from a height of 40 feet, how far does it travel beforeSuppose a ball rebounds three-fourths the distance it falls. If it is dropped from a height of 40 feet, how far does it travel before
coming to rest?coming to rest?
 A. A. 80 80 B. B. 120 120 C. C. 160 160 D. D. 280280

56.56. The denominator of certain fraction is 1 more than the numerator. If the numerator is increased by 2 1/2 , the value will be equal toThe denominator of certain fraction is 1 more than the numerator. If the numerator is increased by 2 1/2 , the value will be equal to
the reciprocal of the original fraction. Find the original fraction.the reciprocal of the original fraction. Find the original fraction.
 A. A. ¾ ¾ B. B. ½ ½ C. C. 3/8 3/8 D. D. 2/32/3

57.57. The ratio of two numbers is 6:7. If the larger number is 42, what is the smaller one?The ratio of two numbers is 6:7. If the larger number is 42, what is the smaller one?
 A. A. 18 18 B.7 B.7 C. C. 6 6 D. D. 3636

58.58. The sum of the first three terms of an arithmetic progression is -3 while the sum of the first five terms of the same arithmeticThe sum of the first three terms of an arithmetic progression is -3 while the sum of the first five terms of the same arithmetic
progression is 10. Find the first term.progression is 10. Find the first term.
 A. A. -5 -5 B. B. -4 -4 C. C. -3 -3 D. D. -2-2

59.59. Find the length of the longer leg of a 30°-60°-90° triangle if the length of the shorter leg isFind the length of the longer leg of a 30°-60°-90° triangle if the length of the shorter leg is 22√ √ 33..

 A. A. 44√ √ 33 B. B. 3 3 C.C. √ √ 33 D. D. 66
60.60. What is the area of a triangle with vertices (0,8), (0,0) and (-9,0)?What is the area of a triangle with vertices (0,8), (0,0) and (-9,0)?

 A.  A. 36 36 B. -16 B. -16 C. 32 C. 32 D. -32D. -32
61.61. How many diagonals are there in a polygon of 15 sides is ______.How many diagonals are there in a polygon of 15 sides is ______.

 A. A. 90 90 B. B. 105 105 C. C. 45 45 D. D. 5050
62.62. Calculate the length of the principal diagonal of a cube with sides 12 cm.Calculate the length of the principal diagonal of a cube with sides 12 cm.

 A.  A. 20.8 cm 20.8 cm B. 22.3 cm B. 22.3 cm C. 24.1 cm C. 24.1 cm D. 24.8 cmD. 24.8 cm
63.63. Find the area of the rhombus whose diagonals are 10 m and 24 m respectively.Find the area of the rhombus whose diagonals are 10 m and 24 m respectively.

 A.  A. 120 m120 m22 B. B. 150 150 mm22 C. C. 180 180 mm22 D. D. 240 240 mm22

64.64. If a regular pentagon is circumscribing about a circle of radius 10-cm, determine the length of each side of the regular pentagon.If a regular pentagon is circumscribing about a circle of radius 10-cm, determine the length of each side of the regular pentagon.
 A.  A. 14.53 cm 14.53 cm B. 15.75 cm B. 15.75 cm C. 17.44 cm C. 17.44 cm D. 19.15 cmD. 19.15 cm

65.65. The number of diagonals in a polygon of 15 sides is ______.The number of diagonals in a polygon of 15 sides is ______.
 A.  A. 90 90 B. 105 B. 105 C. 45 C. 45 D. 50D. 50

66.66. Calculate the area of a regular hexagon inscribed in a circle of radius 8 cm.Calculate the area of a regular hexagon inscribed in a circle of radius 8 cm.
 A.  A. 166.27 cm166.27 cm22 B. B. 175.42 175.42 cmcm22 C. C. 180.95 180.95 cmcm22 D. D. 182.43 182.43 cmcm22

67.67. Find the area of the largest rectangle that can be inscribed in a give circle of radius “a” cm.Find the area of the largest rectangle that can be inscribed in a give circle of radius “a” cm.
 A. A. 1.414 a1.414 a22 B. B. 2 2 aa22 C. aC. a22 D. D. 1.414 1.414 aa

68.68. One side of a triangle is 10 m long and the opposite angle is 40°. Find the area if it is to be the biggest.One side of a triangle is 10 m long and the opposite angle is 40°. Find the area if it is to be the biggest.
 A. A. 65.44 m65.44 m22 B. B. 71.22 71.22 mm22 C. C. 73.25 73.25 mm22 D. D. 68.69 68.69 mm22

70.70. What is the shortest line segment that can be drawn tangent to the circleWhat is the shortest line segment that can be drawn tangent to the circle    == 2525 and meeting the coordinate axis? and meeting the coordinate axis?
 A. A. 7.5 7.5 units units B. B. 10 10 units units C. C. 20 20 units units D. D. 12 12 unitsunits

71.71.  A boat is towed to a pier. The pier is  A boat is towed to a pier. The pier is 20 ft above the boat. The remaining l20 ft above the boat. The remaining l ength of the rope to be pulled is ength of the rope to be pulled is 25 feet. It is being pulled25 feet. It is being pulled
at 6 fps. How fast does the boat approach the pier?at 6 fps. How fast does the boat approach the pier?
 A. A. 5 5 fps fps B. B. 12 12 fps fps C. C. 8 8 fps fps D. D. 10 10 fpsfps

72.72.  A body moves along a straight lin A body moves along a straight lin e according to the lawe according to the law ==   22. Determine its acceleration in ft/sec. Determine its acceleration in ft/sec22 at the end of two at the end of two

seconds.seconds.
 A. A. 8 8 B. B. 10 10 C. C. 6 6 D. D. 44

73.73. Find the area bounded by the curveFind the area bounded by the curve  == 88 and the line y=2. and the line y=2.
 A.32/3  A.32/3 B. 33/3 B. 33/3 C. 43/3 C. 43/3 D. 23/3D. 23/3

74.74.  A hole of radius 4 is bored through t A hole of radius 4 is bored through t he center of a sphere of radius he center of a sphere of radius 5. Find the volume of the remaining p5. Find the volume of the remaining p ortion of the sphere.ortion of the sphere.
 A. A. 2828   B. B. 3232   C. C. 3636   D. D. 4040  

75.75. Suppose the method of cylindrical shells is used to find the volume of the solid obtained when the region bounded by the lines y=x,Suppose the method of cylindrical shells is used to find the volume of the solid obtained when the region bounded by the lines y=x,
y=2x, x=1 and x=2 is rotated about the y-axis. What is the largest circumference of a cylindrical shell?y=2x, x=1 and x=2 is rotated about the y-axis. What is the largest circumference of a cylindrical shell?
 A. A. 55   B. 4B. 4   C. 9C. 9   D. 8D. 8  

76.76. Find the volume generated by revolving the area bounded byFind the volume generated by revolving the area bounded by == , y-axis and, y-axis and  == 11 around the y-axis. around the y-axis.

 A. A. 22   B.B.  C.C.
 D.D.


77.77. The fraction n/1992 has decimal which terminates. What is the smallest possible value of n?The fraction n/1992 has decimal which terminates. What is the smallest possible value of n?

 A.1  A.1 B 3 B 3 C.83 C.83 D. 249D. 249
78.78. If x divided by y is 4/5 and y divided by z is 3/10, what is x divided by z?If x divided by y is 4/5 and y divided by z is 3/10, what is x divided by z?

 A.  A. 6/25 6/25 B. 8/3 B. 8/3 C. 7/15 C. 7/15 D. 25/6D. 25/6
79.79. On a test of 50 questions, Randy answered 47 correctly. How many percent did he answer incorrectly?On a test of 50 questions, Randy answered 47 correctly. How many percent did he answer incorrectly?

 A. A. 97% 97% B. B. 10% 10% C. C. 47% 47% D. D. 6%6%
80.80. If 25% of the 300 students at MSA High School walk to school, and of the the students who walk, one-fifth are female, how manyIf 25% of the 300 students at MSA High School walk to school, and of the the students who walk, one-fifth are female, how many

male MSA High School students walk to school?male MSA High School students walk to school?
 A. A. 15 15 B. B. 25 25 C. C. 30 30 D. D. 6060

81.81. If 6 more than x is two less than y, what is the value of y in terms of x?If 6 more than x is two less than y, what is the value of y in terms of x?
 A. A. B.B. 2/22/2 C.C. 8/28/2 D.D.   88

82.82. If s mangoes cost 5 pesos, what is the cost of r mangoes at the same rate?If s mangoes cost 5 pesos, what is the cost of r mangoes at the same rate?
 A.  A. 5r/s 5r/s B. 5s B. 5s C. 5s/r C. 5s/r D. 5rD. 5r

83.83. The average of three numbers is 2a. if two of the numbers are -3a and 7a, the third number is?The average of three numbers is 2a. if two of the numbers are -3a and 7a, the third number is?
 A. A. 4a 4a B. B. -6a -6a C. C. 10a 10a D. D. 2a2a
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84.84.  A number that is equal to the sum of  A number that is equal to the sum of all factors that are less than itself is all factors that are less than itself is called a perfect number. What is the scalled a perfect number. What is the s mallest perfectmallest perfect
number?number?
 A. A. 64 64 B. B. 36 36 C. C. 8 8 D. D. 66

85.85. If a two digit number has x for its units digits and y for its tens digit, represent the number.If a two digit number has x for its units digits and y for its tens digit, represent the number.
 A. A. 1010 B.B. 1010 C.C.  D.D. 

86.86. The number of telephones in River City is 48,000. If there are 37.5 phones per 100 people, what is the population of River City toThe number of telephones in River City is 48,000. If there are 37.5 phones per 100 people, what is the population of River City to
the nearest thousand?the nearest thousand?
 A.  A. 128000 128000 B. 375000 B. 375000 C. 478000 C. 478000 D. 556000D. 556000

87.87. The ratio of two numbers is 3:4. If the smaller number is 9, what is the larger number?The ratio of two numbers is 3:4. If the smaller number is 9, what is the larger number?
 A.  A. 12 12 B. 8 B. 8 C. 6 C. 6 D. 4D. 4

88.88. If a water removal machine can suck 50 gallons of water every thirty seconds, how many gallons of water can it suck in one hour?If a water removal machine can suck 50 gallons of water every thirty seconds, how many gallons of water can it suck in one hour?
 A. A. 1500 1500 B. B. 3000 3000 C. C. 6000 6000 D. D. 75007500

89.89.  A recipe for eight flapjacks needs 2  A recipe for eight flapjacks needs 2 oz butter, 3 oz sugar and 4 oz roz butter, 3 oz sugar and 4 oz r olled oats. How many flapjacks colled oats. How many flapjacks can I make if I have 14 oan I make if I have 14 o z butter,z butter,
15 oz sugar and 16 oz rolled oats?15 oz sugar and 16 oz rolled oats?
 A. A. 40 40 B. B. 32 32 C. C. 44 44 D.56D.56

90.90. Two cats together catch sixty mice. If Rosie catches three mice for every two that Jose catches, how many does Jose catch?Two cats together catch sixty mice. If Rosie catches three mice for every two that Jose catches, how many does Jose catch?
 A. A. 30 30 B. B. 24 24 C. C. 36 36 D. D. 4040

91.91.  A certain photocopier produces 13 co A certain photocopier produces 13 co pies every 10 seconds. If the mpies every 10 seconds. If the m achine operates without interruptioachine operates without interruptio n, how many copien, how many copie s will its will it
produce in an hour?produce in an hour?
 A. A. 780 780 B. B. 4680 4680 C. C. 1825 1825 D. D. 4680046800

92.92.  A manufacturing firm maintains one p A manufacturing firm maintains one p roduct assembly line to produce roduct assembly line to produce signal generators. Weekly demand fsignal generators. Weekly demand f or the generators is 35or the generators is 35
units. The line operates for 7 hours per day, 5 days per week. What is the maximum production time per unit in hours required forunits. The line operates for 7 hours per day, 5 days per week. What is the maximum production time per unit in hours required for
the line to meet the demand?the line to meet the demand?
 A.  A. 1 1 B. 0.75 B. 0.75 C. 3 C. 3 D. 2.25D. 2.25

93.93. The distance from Earth to Moon is approximately 240,000 miles. The Concorde SST has airspeed of about 2400 km/hr. If theThe distance from Earth to Moon is approximately 240,000 miles. The Concorde SST has airspeed of about 2400 km/hr. If the
Concorde could fly to the Moon, how many hours would it take, ignoring gravity?Concorde could fly to the Moon, how many hours would it take, ignoring gravity?
 A. A. 24 24 hrs hrs B. B. 76 76 hrs hrs C. C. 100 100 hrs hrs D. D. 161 161 hrshrs

94.94. I set my video recorder to record the late film from 11:15 pm to 1:05 am. How many minutes of the new 4 hour tape remainedI set my video recorder to record the late film from 11:15 pm to 1:05 am. How many minutes of the new 4 hour tape remained
unused?unused?
 A. A. 50 50 B. B. 110 110 C. C. 130 130 D. D. 150150

95.95.  An administrative assistant can proce An administrative assistant can proce ss a certain type of report in 25 miss a certain type of report in 25 mi nutes. How many such reports canutes. How many such reports can she finish processin she finish processi ng inng in
a work-day from 9:00 am to 5:00 pm, with a 45 minute lunch break and two 10-minute coffee breaks?a work-day from 9:00 am to 5:00 pm, with a 45 minute lunch break and two 10-minute coffee breaks?
 A.  A. 16 16 B. 17 B. 17 C. 18 C. 18 D.19D.19

96.96. If twelve typists type twelve hundred and twelve lines in twelve lines, how many lines would you expect ten typists to type in tenIf twelve typists type twelve hundred and twelve lines in twelve lines, how many lines would you expect ten typists to type in ten
minutes?minutes?
 A.  A. 9175 9175 B. 11010 B. 11010 C. 13212 C. 13212 D. 110100D. 110100

97.97. I want to cut a long strip of metal into four shorter pieces. If each cut takes twice as long as the previous one, and the first takes oneI want to cut a long strip of metal into four shorter pieces. If each cut takes twice as long as the previous one, and the first takes one
second, how long will the job take?second, how long will the job take?
 A. A. 4s 4s B. B. 6 6 s s C. C. 7s 7s D. D. 15 15 ss

98.98. One millionth of a second is called microsecond. Roughly how long is a micro century?One millionth of a second is called microsecond. Roughly how long is a micro century?
 A. A. 1 1 second second B. B. 1 1 minute minute C. C. 1 1 hour hour D. D. 1 1 dayday

99.99. Four comrades are racing side by side down a dusty staircase. Frodo goes down two steps at a time, Gimli three, Legolas four andFour comrades are racing side by side down a dusty staircase. Frodo goes down two steps at a time, Gimli three, Legolas four and
 Aragon five. If the only steps with all  Aragon five. If the only steps with all four’s footprints are at the top anfour’s footprints are at the top an d bottod bottom, how many steps have just one footprint?m, how many steps have just one footprint?
 A. A. 16 16 B. B. 17 17 C. C. 20 20 D. D. 2222

100.100. Bilbo and Frodo just consumed a plateful of cherries. Each repeats the rhyme ‘Tinker, tailor, soldier, rich man, poor man, beBilbo and Frodo just consumed a plateful of cherries. Each repeats the rhyme ‘Tinker, tailor, soldier, rich man, poor man, beggarggar
man, thief’ over and over again as he runs through his own heap of cherry stones. Bilbo finishes on ‘soldier’, whereas Frodo finishesman, thief’ over and over again as he runs through his own heap of cherry stones. Bilbo finishes on ‘soldier’, whereas Frodo finishes
on ‘poor man’. What would they have finished on if they run through both heaps together?on ‘poor man’. What would they have finished on if they run through both heaps together?
 A. A. tinker tinker B. B. tailor tailor C. C. soldier soldier D. D. thiefthief

----------------------------------------------------------------------------------NOTHING FOLLOWS-----------------------------------------------------------------------------------------------------------------------------------------------------------------NOTHING FOLLOWS-------------------------------------------------------------------------------
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1.1. The value of the determinantThe value of the determinant

11110000
11111100
00111111
00001111

 A. A. 1 1 B. B. 0 0 C. C. -2-2 D. -1D. -1
2.2. Solve the quantitySolve the quantity ..

 A. A. ––  B.B.  C. C. 1 1 D. D. -1-1

3.3. The Laplace transform ofThe Laplace transform of 22 isis
 A. A.

−− B.B.
++ C.C.

 D.D.
−−

4.4. If two dice are thrown, what is the probability of obtaining a sum of 7.If two dice are thrown, what is the probability of obtaining a sum of 7.
 A.  A. 1/6 1/6 B. 1/7 B. 1/7 C. 1/8 C. 1/8 D. 1/9D. 1/9

5.5. On a deck of playing cards, 2 cards are drawn at random. What is the probability of getting an Ace and a King?On a deck of playing cards, 2 cards are drawn at random. What is the probability of getting an Ace and a King?
 A. A. 5/935 5/935 B. B. 4/384 4/384 C. C. 8/663 8/663 D. D. 6/8456/845

6.6. The probability of hitting a target 70%. If a person fires 10 shots of a target, what is the probability that he will hit the target at least 7The probability of hitting a target 70%. If a person fires 10 shots of a target, what is the probability that he will hit the target at least 7
times?times?
 A. A. 0.78 0.78 B. B. 0.65 0.65 C. C. 0.60 0.60 D. D. 0.720.72

7.7. In how many ways can a student select 2 of 6 Math course together with 3 of 7 English courses?In how many ways can a student select 2 of 6 Math course together with 3 of 7 English courses?
 A.  A. 525 525 B. 50 B. 50 C. 56 C. 56 D. 510D. 510

8.8. The probability of getting a head and a tail in an unbiased toss of a coin is ½. If a coin is tossed is 2 times, what is the probability ofThe probability of getting a head and a tail in an unbiased toss of a coin is ½. If a coin is tossed is 2 times, what is the probability of
getting two consecutive heads?getting two consecutive heads?
 A. A. ½ ½ B. B. ¼ ¼ C. C. 1/3 1/3 D. D. 1/51/5

9.9.  A box contains 3 white, 7 blue, 2 re A box contains 3 white, 7 blue, 2 re d and 9 green balls. What is the pd and 9 green balls. What is the p robability of getting either white or robability of getting either white or green?green?
 A.  A. 4/7 4/7 B. 3/7 B. 3/7 C. 2/7 C. 2/7 D. 1/7D. 1/7

10.10. There are three bins containing integrated circuits. One bin has 2 premium IC’s, and one has 1 premium IC and 1 reguThere are three bins containing integrated circuits. One bin has 2 premium IC’s, and one has 1 premium IC and 1 regular IC and lastlar IC and last
bin contains 2 regular IC’s. Choose an IC at random without looking into any of the bins. The chosen IC is found to be a prembin contains 2 regular IC’s. Choose an IC at random without looking into any of the bins. The chosen IC is found to be a premium IC.ium IC.
What is the probability that the remaining IC in that bin is also a premium IC?What is the probability that the remaining IC in that bin is also a premium IC?
 A. A. 1/5 1/5 B.1/4 B.1/4 C. C. 1/3 1/3 D. D. 2/32/3

11.11.  A coin is tossed 4 times, what is the  A coin is tossed 4 times, what is the probability that at least 1 head coprobability that at least 1 head co mes out?mes out?
 A.  A. 0.9375 0.9375 B. 0.5275 B. 0.5275 C. 0.2500 C. 0.2500 D. 0.7325D. 0.7325

12.12. In how many ways can 4 boys and 4 girls be seated alternately in a row of 8 seats?In how many ways can 4 boys and 4 girls be seated alternately in a row of 8 seats?
 A.  A. 1152 1152 B. 2304 B. 2304 C. 576 C. 576 D. 2204D. 2204

13.13. In how many ways can a committee of three consisting of two chemical engineers and one mechanical engineer can be formed fromIn how many ways can a committee of three consisting of two chemical engineers and one mechanical engineer can be formed from
4 chemical engineers and 3 chemical engineers?4 chemical engineers and 3 chemical engineers?
 A. A. 64 64 B. B. 32 32 C. C. 18 18 D. D. none none of of thesethese

14.14. Find the probability of obtaining a sum of 7 in a throw of a pair of dice.Find the probability of obtaining a sum of 7 in a throw of a pair of dice.
 A. A. 1/5 1/5 B. B. 1/6 1/6 C. C. 1/8 1/8 D. D. 1/121/12

15.15. In how many ways can 4 boys and 4 girls be seated alternately in a row of 8 seats?In how many ways can 4 boys and 4 girls be seated alternately in a row of 8 seats?
 A. A. 2304 2304 B. B. 576 576 C. C. 2204 2204 D. D. 11521152

16.16.  An urn contains 4 black balls and 6  An urn contains 4 black balls and 6 white balls. What is the probabiliwhite balls. What is the probabili ty of getting 1 black and 1 ty of getting 1 black and 1 white ball in two consecutive drawswhite ball in two consecutive draws
from the urn?from the urn?
 A. A. 0.29 0.29 B. B. 0.27 0.27 C. C. 0.53 0.53 D. D. 0.040.04

17.17.  A bag contains 3 white and 5 black  A bag contains 3 white and 5 black balls. If two balls are drawn in sucballs. If two balls are drawn in suc cession without replacement, whacession without replacement, wha t is the probability tt is the probability t hat bothhat both
balls are black?balls are black?
 A. A. 5/16 5/16 B. B. 5/26 5/26 C. C. 5/32 5/32 D. D. 5/145/14

18.18. In a licensure exam, an examinee may select 7 problems from a set of 10 questions. In how many ways can one make his choice?In a licensure exam, an examinee may select 7 problems from a set of 10 questions. In how many ways can one make his choice?
 A. A. 50 50 B. B. 120 120 C. C. 100 100 D. D. 150150

19.19. The probability of getting a head and a tail in an unbiased toss of a coin is ½. If a coin is tossed 2 times, what is the probability ofThe probability of getting a head and a tail in an unbiased toss of a coin is ½. If a coin is tossed 2 times, what is the probability of
getting 2 consecutive heads?getting 2 consecutive heads?
 A. A. ½ ½ B. B. ¼ ¼ C. C. 1/3 1/3 D. D. 1/51/5

20.20.  A box contains 4 red, 3 green and  A box contains 4 red, 3 green and 2 white balls. What is the probab2 white balls. What is the probab ility of not getting a white ball?ility of not getting a white ball?
 A. A. 0.2 0.2 B. B. 0.8 0.8 C. C. 0.6 0.6 D. D. 0.40.4

21.21.  A box contains 3 white, 7 blue, 2 re A box contains 3 white, 7 blue, 2 re d and 9 green balls. What is the pd and 9 green balls. What is the p robability of getting either white or robability of getting either white or green?green?
 A.  A. 4/7 4/7 B. 3/7 B. 3/7 C. 2/7 C. 2/7 D. 1/7D. 1/7

22.22. Each barangay is required to submit one basketball team which consists of 5 KB members. If barangay Labangon has 12 KBEach barangay is required to submit one basketball team which consists of 5 KB members. If barangay Labangon has 12 KB
members, how many teams can be formed?members, how many teams can be formed?
 A.  A. 792 792 B. 972 B. 972 C. 120 C. 120 D. 540D. 540

23.23.  A circular arrangement is formed by  A circular arrangement is formed by 5 girls and 5 boys, with boys and girls 5 girls and 5 boys, with boys and girls alternating. Find the number of waalternating. Find the number of wa ys of making theys of making the
arrangement.arrangement.
 A. A. 25 25 B. B. 250 250 C. C. 2880 2880 D. D. 34403440

24.24. There are 27 students on the college debate team. What is the probability that at least 3 of them have their birthdays in the sameThere are 27 students on the college debate team. What is the probability that at least 3 of them have their birthdays in the same
month?month?
 A. A. 3/27 3/27 B. B. 3/12 3/12 C. C. ½ ½ D. D. 11

25.25. The probability that Paula passes mathematics is 2/3, and the probability that she passes English is 4/9. If the probability of passingThe probability that Paula passes mathematics is 2/3, and the probability that she passes English is 4/9. If the probability of passing
both courses is 1/4, what is the probability that Paula will pass at least one of these courses?both courses is 1/4, what is the probability that Paula will pass at least one of these courses?
 A. A. 3/5 3/5 B. B. 12/13 12/13 C. C. 25/27 25/27 hD. hD. 31/3631/36

26.26.  A widget has three parts, A, B and C,  A widget has three parts, A, B and C, with probabilities of 0.1, 0.2 awith probabilities of 0.1, 0.2 a nd 0.25, respectively, of being dend 0.25, respectively, of being de fective. What is the probabilityfective. What is the probability
that exactly one of these parts is defective?that exactly one of these parts is defective?
 A.  A. 0.375 0.375 B. 0.55 B. 0.55 C. 0.95 C. 0.95 D. 0.005D. 0.005
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27.27.  A chemical engineer is in-charge o A chemical engineer is in-charge o f a particular process at an oil f a particular process at an oil refinery. Past experience indicates threfinery. Past experience indicates th at 10% of all shutdowns areat 10% of all shutdowns are
due to equipment failures, 5% are due to a combination of equipment failures and operator error, and 40% involved operator error. Adue to equipment failures, 5% are due to a combination of equipment failures and operator error, and 40% involved operator error. A
major shutdown occur, find the probability that neither operator error nor equipment failure is involved.major shutdown occur, find the probability that neither operator error nor equipment failure is involved.
 A. A. 0.15 0.15 B. B. 0.50 0.50 C. C. 0.55 0.55 D. D. 0.350.35

28.28. From the data in problem 27, a major shutdown occur, find the probability that that operator error alone is involved.From the data in problem 27, a major shutdown occur, find the probability that that operator error alone is involved.
 A. A. 0.65 0.65 B. B. 0.15 0.15 C. C. 0.05 0.05 D. D. 0.350.35

29.29. Form the data in problem 27, a major shutdown occur, find the probability that operator error is involved given equipment failure didForm the data in problem 27, a major shutdown occur, find the probability that operator error is involved given equipment failure did
not occur.not occur.
 A.  A. 0.389 0.389 B. 0.412 B. 0.412 C.0.675 C.0.675 D. 0.765D. 0.765

30.30.  A box contains 5 red, 3 green and  A box contains 5 red, 3 green and 2 white balls. What is the probab2 white balls. What is the probab ility of not getting a white bility of not getting a white b all?all?
 A. A. 0.2 0.2 B. B. 0.8 0.8 C. C. 0.6 0.6 D. D. 0.40.4

31.31. In how many ways can a committee of three consisting of two chemical engineers and one mechanical engineer can be formed fromIn how many ways can a committee of three consisting of two chemical engineers and one mechanical engineer can be formed from
four chemical engineers and three mechanical engineers?four chemical engineers and three mechanical engineers?
 A. A. 64 64 B. B. 32 32 C. C. 18 18 D. D. 3636

32.32. The probability of getting heads or tail in an unbiased toss of a coin is ½. If a coin is tossed thrice, what is the probability of getting aThe probability of getting heads or tail in an unbiased toss of a coin is ½. If a coin is tossed thrice, what is the probability of getting a
tail in the third toss?tail in the third toss?
 A. A. 1/8 1/8 B. B. ½ ½ C. C. ¼ ¼ D. D. 1/61/6

33.33. The probability of a couple having a child with curly hair is 1/4, with thick lips 1/3 and with both characteristics 1/6. What is theThe probability of a couple having a child with curly hair is 1/4, with thick lips 1/3 and with both characteristics 1/6. What is the
probability of having two consecutive children with curly hair and thick lips if the two events are mutually exclusive?probability of having two consecutive children with curly hair and thick lips if the two events are mutually exclusive?
 A. A. 1/6 1/6 B. B. 1/144 1/144 C. C. 25/144 25/144 D. D. 1/361/36

34.34. The probability that a good component is obtained from a sample isThe probability that a good component is obtained from a sample is
Number Number of of good good samples samples 0 0 1 1 2 2 33
Probability Probability 1/35 1/35 10/35 10/35 20/35 20/35 4/354/35

If a sample of 3 is taken infinite times, what is the average good components in the sample?If a sample of 3 is taken infinite times, what is the average good components in the sample?
 A. A. 1.5 1.5 B. B. 2.0 2.0 C. C. 1.77 1.77 D. D. 1.201.20

35.35. The average (arithmetic mean) of 8, 11, 25 and P is 15, what is 8+11+15+P?The average (arithmetic mean) of 8, 11, 25 and P is 15, what is 8+11+15+P?
 A. A. 60 60 B. B. 50 50 C. C. 40 40 D.30D.30

36.36. The arithmetic mean of 3, 4 and r is equal to the arithmetic mean of 4, 6 and s. Find the difference of r and s.The arithmetic mean of 3, 4 and r is equal to the arithmetic mean of 4, 6 and s. Find the difference of r and s.
 A. A. 1 1 B. B. 2 2 C. C. 3 3 D. D. 44

BRINGHOME EXAMBRINGHOME EXAM
“The whole of science is nothing more than a refinement of everyday thinking.”“The whole of science is nothing more than a refinement of everyday thinking.”-- Albert Einstein Albert Einstein

1.1. Simplify:Simplify:     
 A. A. 33 B.B. 11   C.C. 11   D.D. 22

2.2. Find the quotient ofFind the quotient of
++++ ..

 A.  A. 6.476.47ɭ ɭ  30° 30° B. B. 4.474.47ɭ ɭ  30° 30° C. C. 7.477.47ɭ ɭ  30° 30° D. D. 2.472.47ɭ ɭ  30° 30°
3.3. Find the value ofFind the value of  1    1   , where, where  is an imaginary number. is an imaginary number.

 A. A. B.B. 4141 C.C. 11   D.D. 4141
4.4. Determine the inverse Laplace transform ofDetermine the inverse Laplace transform of /1/1..

 A. A. 0.50.5−−tt  ee−−tt B.B. −−tt 0.5e0.5e−−tt C.C. tt 0.5e0.5ett D.D. 0.50.5tt  eett
5.5. GivenGiven

||11 22 55 22 1100 11 11| = 2 2| = 2 2, find x., find x.

 A. A. 1 1 B. B. 2 2 C. C. 3 3 D. D. 44
6.6. Evaluate the determinant:Evaluate the determinant:

 2 2 14141 1 55 33 1111 3311 2233 44 22 3333 44
 A. A. 489 489 B. B. 389 389 C. C. 326 326 D. D. 452452

7.7. If a die is thrown once, what is the probability of getting a prime number?If a die is thrown once, what is the probability of getting a prime number?
 A. A. 1/3 1/3 B. B. ¼ ¼ C. C. ½ ½ D. D. 1/61/6

8.8. In how many ways can a man choose one or more 7 ties?In how many ways can a man choose one or more 7 ties?
 A. A. 128 128 B. B. 127 127 C. C. 126 126 D. D. 125125

9.9. How many straight lines are determined by 8 points?How many straight lines are determined by 8 points?
 A.  A. 28 28 B. 56 B. 56 C. 36 C. 36 D. 64D. 64

10.10. In how many ways can 3 boys be seated in a room where there are 7 seats?In how many ways can 3 boys be seated in a room where there are 7 seats?
 A. A. 200 200 B. B. 205 205 C. C. 210 210 D. D. 215215

11.11. In how many ways can 6 boys be seated at a round table?In how many ways can 6 boys be seated at a round table?
 A.  A. 120 120 B. 110 B. 110 C. 100 C. 100 D. 90D. 90

12.12. Three balls are drawn from a bag containing 5 white balls and 4 red balls. What is the probability that the balls drawn are all white?Three balls are drawn from a bag containing 5 white balls and 4 red balls. What is the probability that the balls drawn are all white?
 A.  A. 5/42 5/42 B. 3/42 B. 3/42 C. 7/42 C. 7/42 D. 9/42D. 9/42

13.13. In how many ways can the position of President, Vice President and Secretary be filled in a club of 12 members if no person is toIn how many ways can the position of President, Vice President and Secretary be filled in a club of 12 members if no person is to
hold more than one position?hold more than one position?
 A. A. 1,230 1,230 B. B. 1,320 1,320 C. C. 1,203 1,203 D. D. 1,3021,302

14.14. The odds are 13 to 8 in favor of winning the first prize of the lottery. What is the probability of winning that prize?The odds are 13 to 8 in favor of winning the first prize of the lottery. What is the probability of winning that prize?
 A. A. 0.691 0.691 B. B. 0.617 0.617 C. C. 0.619 0.619 D. D. 0.6710.671

15.15. What is the probability that a coin will turn up heads twice in 6 tosses of the coin?What is the probability that a coin will turn up heads twice in 6 tosses of the coin?
 A.  A. 15/64 15/64 B. 14/64 B. 14/64 C. 13/64 C. 13/64 D. 12/64D. 12/64

16.16. Two dice are rolled. Find the probability that the sum of the two dice is greater than ten.Two dice are rolled. Find the probability that the sum of the two dice is greater than ten.
 A. A. 1/11 1/11 B. B. 1/12 1/12 C. C. 1/13 1/13 D. D. 1/141/14

17.17.  A card is chosen from a deck of 52 c A card is chosen from a deck of 52 c ards. In how many ways can a spaards. In how many ways can a spa de or a ten be chosen?de or a ten be chosen?
 A. A. 14 14 B. B. 15 15 C. C. 16 16 D.17D.17
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18.18.  A card is chosen from a deck of 52 c A card is chosen from a deck of 52 c ards. What is the probability of draards. What is the probability of dra wing an ace or a spade?wing an ace or a spade?
 A. A. 17/52 17/52 B. B. 16/52 16/52 C. C. 15/52 15/52 D. D. 14/5214/52

19.19. Six coins are tossed. What is the probability that exactly two of them are heads?Six coins are tossed. What is the probability that exactly two of them are heads?
 A. A. 0.423 0.423 B. B. 0.342 0.342 C. C. 0.234 0.234 D. D. 0.2430.243

20.20. Find the probability that a couple with three children have exactly two boys.Find the probability that a couple with three children have exactly two boys.
 A.  A. 0.375 0.375 B. 0.365 B. 0.365 C. 0.345 C. 0.345 D. 0.335D. 0.335

21.21.  A fair coin is tossed 3 times. Find the  A fair coin is tossed 3 times. Find the probability of getting 3 heads or 3 taiprobability of getting 3 heads or 3 tai ls.ls.
 A. A. 1/8 1/8 B. B. ½ ½ C. C. 3/8 3/8 D. D. ¼¼

22.22.  A coin is tossed 6 times. What a A coin is tossed 6 times. What a re the odds in favor of getting at least re the odds in favor of getting at least 3 heads?3 heads?
 A. A. 18:11 18:11 B. B. 19:11 19:11 C. C. 20:11 20:11 D. D. 21:1121:11

23.23. In a group of 10 boys and 15 girls, how many selections of students are possible if it is composed of 2 boys and 4 girls?In a group of 10 boys and 15 girls, how many selections of students are possible if it is composed of 2 boys and 4 girls?
 A. A. 45 45 ways ways B. B. 61,425 61,425 ways ways C. C. 1,365 1,365 ways ways D. D. 177,100 177,100 waysways

24.24.  A college plays 12 basketball games  A college plays 12 basketball games during a season. In how many ways during a season. In how many ways can the team end the season with 7 can the team end the season with 7 wins, 3 losses and 2wins, 3 losses and 2
ties?ties?
 A. A. 8920 8920 ways ways B. B. 7920 7920 ways ways C. C. 9720 9720 ways ways D. D. 7290 7290 waysways

25.25. Given digits 2, 2, 3, 3, 3, 4, 4, 4, 4 how many distinct 4 digit numbers greater than 3000 can be formed?Given digits 2, 2, 3, 3, 3, 4, 4, 4, 4 how many distinct 4 digit numbers greater than 3000 can be formed?
 A. A. 50 50 B. B. 51 51 C. C. 52 52 D.54D.54

26.26. How many different arrangements, each consisting of four different letters, can be formed from the letters of the wordHow many different arrangements, each consisting of four different letters, can be formed from the letters of the word
“PERSONNEL” if each arrangement is to begin and end with a vowel?“PERSONNEL” if each arrangement is to begin and end with a vowel?
 A. A. 180 180 B. B. 252 252 C. C. 504 504 D. D. 4040

27.27. Determine the number of words of five different letters each that can be formed with the letters of the word “VOLTAGE”.Determine the number of words of five different letters each that can be formed with the letters of the word “VOLTAGE”.
 A. A. 5,040 5,040 B. B. 2,520 2,520 C. C. 4,050 4,050 D. D. 2,5202,520

28.28. Two coins are tossed. How many possible outcomes are there?Two coins are tossed. How many possible outcomes are there?
 A. A. 2 2 B. B. 4 4 C. C. 8 8 D. D. 1616

29.29. How many three letter codes may be formed from the English alphabet if no repetitions are allowed?How many three letter codes may be formed from the English alphabet if no repetitions are allowed?
 A. A. 262633 B. B. 26/3 26/3 C. C. 26(25)(24) 26(25)(24) D. D. 262633/3/3

30.30. If a family has four children, three boys and a girl, what are the chances that the next child will be a girl?If a family has four children, three boys and a girl, what are the chances that the next child will be a girl?
 A. A. 0 0 B. B. 1 1 in in 2 2 C. C. 1 1 in in 3 3 D. D. 1 1 in in 44

31.31. How many 4-digit numbers can be made by using the digits from 1 to 9 if no digit is repeated in each number?How many 4-digit numbers can be made by using the digits from 1 to 9 if no digit is repeated in each number?
 A. A. 3,204 3,204 B. B. 3,024 3,024 C. C. 3,240 3,240 D. D. 3,4023,402

32.32.  An auto manufacturer has three pla An auto manufacturer has three pla nts (A, B, C).Four out of 500 cnts (A, B, C).Four out of 500 c ars from Plant A must be recallars from Plant A must be recall ed, 10 out of 800 from Plant B, aed, 10 out of 800 from Plant B, a ndnd
10 out of 1000 from Plant C. Now a customer purchases a car from a dealer who gets 30% of his stock from Plant A, 40% from10 out of 1000 from Plant C. Now a customer purchases a car from a dealer who gets 30% of his stock from Plant A, 40% from
Plant B, and 30% from Plant C, and the car is recalled. What is the probability it was manufactured in Plant A?Plant B, and 30% from Plant C, and the car is recalled. What is the probability it was manufactured in Plant A?
 A. A. 0.0008 0.0008 B. B. 0.01 0.01 C. C. 0.0125 0.0125 D. D. 0.23080.2308

33.33. In a senior class of 100 engineering students, 42 studied Mathematics, 68 studied Psychology, and 54 studied history. If 22 studentsIn a senior class of 100 engineering students, 42 studied Mathematics, 68 studied Psychology, and 54 studied history. If 22 students
studied both Math and History, and 25 studied both Math and Psychology, 7 studied History but no Math and no Psychology, and 10studied both Math and History, and 25 studied both Math and Psychology, 7 studied History but no Math and no Psychology, and 10
studied all subjects, and 8 did not take any of the 3 subjects. What is the probability that if a student is picked at random, the studentstudied all subjects, and 8 did not take any of the 3 subjects. What is the probability that if a student is picked at random, the student
studied in psychology and has taken in all 3 subjects?studied in psychology and has taken in all 3 subjects?
 A. A. 11/68 11/68 B. B. 5/34 5/34 C. C. 7/34 7/34 D. D. 9/689/68

34.34. In 900 trials of a throw of two dice, what is the expectation number of times that the sum will be less than five?In 900 trials of a throw of two dice, what is the expectation number of times that the sum will be less than five?
 A.  A. 150 150 B. 160 B. 160 C. 170 C. 170 D. 180D. 180

(35-36) In a game of Yahtzee, where 5 dice are tossed simultaneously, find the probability of getting(35-36) In a game of Yahtzee, where 5 dice are tossed simultaneously, find the probability of getting
35.35. two pairstwo pairs

 A. A. 52/108 52/108 B. B. 52/1,296 52/1,296 C. C. 25/108 25/108 D. D. 25/1,29625/1,296
36.36. 4 of a kind4 of a kind

 A. A. 52/108 52/108 B. B. 52/1,296 52/1,296 C. C. 25/108 25/108 D. D. 25/1,29625/1,296
37.37. In a poker consisting of 5 cards, find the probability of holding three aces.In a poker consisting of 5 cards, find the probability of holding three aces.

 A.  A. 94/54,145 94/54,145 B. 143/39,981 B. 143/39,981 C. 49/45,140 C. 49/45,140 D. 43/44,551D. 43/44,551
38.38.  A bag contains 10 red balls, 30 white  A bag contains 10 red balls, 30 white balls, 20 black balls and 15 yellballs, 20 black balls and 15 yell ow balls. If two balls are drawn, replaow balls. If two balls are drawn, repla cement being made aftcement being made aft erer

each drawing, find the probability that only one is red.each drawing, find the probability that only one is red.
 A. A. 0.2211 0.2211 B. B. 0.2311 0.2311 C. C. 0.2411 0.2411 D. D. 0.25110.2511

39.39. There is a 30% chance of rain today. If it does not rain today, there is a 20% chance of rain tomorrow. If it rains today, there is aThere is a 30% chance of rain today. If it does not rain today, there is a 20% chance of rain tomorrow. If it rains today, there is a
50% chance of rain tomorrow. What is the probability that it rains tomorrow?50% chance of rain tomorrow. What is the probability that it rains tomorrow?
 A. A. 0.27 0.27 B. B. 0.28 0.28 C. C. 0.29 0.29 D. D. 0.260.26

40.40. If three sets of measurements yield 3.20, 3.15, and 3.2, what is the average?If three sets of measurements yield 3.20, 3.15, and 3.2, what is the average?
 A. A. 9.57 9.57 B. B. 3.19 3.19 C. C. 4.57 4.57 D. D. 2.572.57

----------------------------------------------------------------------------------NOTHING FOLLOWS-----------------------------------------------------------------------------------------------------------------------------------------------------------------NOTHING FOLLOWS-------------------------------------------------------------------------------
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General Engineering & ChE LawsGeneral Engineering & ChE Laws
PhysicsPhysics

1.1. What is the kinetic energy of a 0.25 kg stone moving at 10 m/s?What is the kinetic energy of a 0.25 kg stone moving at 10 m/s?
 A. A. 0.125 J0.125 J B. B. 12.5 12.5 J J C. C. 125 125 J J D. D. 1.25 1.25 JJ

2.2.  A 3200-lb car whose speed is 60 mi/ A 3200-lb car whose speed is 60 mi/ h has a kinetic energy of h has a kinetic energy of 
 A. A. 1.8 1.8 E E 5 5 ft-lb ft-lb B. B. 8.9 8.9 E E 5 5 ft-lb ft-lb C. C. 7.7 7.7 E E 5 5 ft-lb ft-lb D. D. 1.4 1.4 E E 7 7 ft-lbft-lb

3.3. What momentum does a 40 lbm projectile possess if the projectile is moving at 420 mph?What momentum does a 40 lbm projectile possess if the projectile is moving at 420 mph?
 A. A. 24640 24640 lbf-sec lbf-sec B. B. 16860 16860 lbf-sec lbf-sec C. C. 765 765 lbf-sec lbf-sec D. D. 523.6 523.6 lbf-seclbf-sec

4.4. Two cars A and B of equal mass are moving in opposite direction at a velocity of 100 kph and 80 kph, respectively. What is the finalTwo cars A and B of equal mass are moving in opposite direction at a velocity of 100 kph and 80 kph, respectively. What is the final
velocity of the wreckage when the cars collided head-on?velocity of the wreckage when the cars collided head-on?
 A.  A. 10 kph at the direction of A 10 kph at the direction of A C. 20 kph at the direction of BC. 20 kph at the direction of B
B.B. 20 20 kph kph at at the the direction direction of of B B D. D. 10 10 kph kph at at the the direction direction of of BB

5.5. Two cars of equal weight moving at the same direction collided. What is the final velocity of the wreckage assuming inelasticTwo cars of equal weight moving at the same direction collided. What is the final velocity of the wreckage assuming inelastic
collision if their velocities are 100 kph and 80 kph?collision if their velocities are 100 kph and 80 kph?
 A. A. 80 80 kph kph B. B. 90 90 kph kph C. C. 100 100 kph kph D. D. 110 110 kphkph

6.6.  A ball rolling to the right on a level t A ball rolling to the right on a level t able at 2.5 m/s strikes headable at 2.5 m/s strikes head -on an identical ball that is at rest. F-on an identical ball that is at rest. F ind the velocity of the first ballind the velocity of the first ball
after collision. Assume a perfectly elastic collision.after collision. Assume a perfectly elastic collision.
 A.  A. zero zero C. 2.5 m/s moving to the rightC. 2.5 m/s moving to the right
B.B. 2.5 2.5 m/s m/s moving moving to to the the left left D. D. 1.2 1.2 m/s m/s moving moving to to the the rightright

7.7.  A 100 kg body moves to the right a A 100 kg body moves to the right a t 5 m/s and another body of mass t 5 m/s and another body of mass W moves to the left at 3 m/s. They meW moves to the left at 3 m/s. They me et each other and aftet each other and aft erer
impact the 100 kg body rebounds to the left at 2 m/s. Determine the mass of the other body if coefficient of restitution is 0.5.impact the 100 kg body rebounds to the left at 2 m/s. Determine the mass of the other body if coefficient of restitution is 0.5.
 A. A. 100 100 kg kg B. B. 120 120 kg kg C. C. 140 140 kg kg D. D. 150 150 kgkg

8.8.  A 40-lb missile moves horizontally wit A 40-lb missile moves horizontally wit h a velocity of 150 ft/sec. it is interceph a velocity of 150 ft/sec. it is intercep ted by a laser beam whited by a laser beam whi ch causes it to explode into twoch causes it to explode into two
fragments A and B which weighs 25 lbs and 15 lbs respectively. If A travels at an angle of 45° from the horizontal while B travel atfragments A and B which weighs 25 lbs and 15 lbs respectively. If A travels at an angle of 45° from the horizontal while B travel at
30°from the horizontal immediately after the explosion, find the magnitude of velocity of fragment A.30°from the horizontal immediately after the explosion, find the magnitude of velocity of fragment A.
 A. A. 73.21 73.21 ft/sec ft/sec B. B. 101.25 101.25 ft/sec ft/sec C. C. 31.06 31.06 ft/sec ft/sec D. D. 43.92 43.92 ft/secft/sec

9.9.  A 10 kg object has a velocity of 2 m/s  A 10 kg object has a velocity of 2 m/s to the right. It is struck by a 0.05 kg to the right. It is struck by a 0.05 kg wad of putty moving to the left at 10 wad of putty moving to the left at 10 m/s. The putty sticksm/s. The putty sticks
to the object. Approximately what percentage of initial kinetic energy is lost in this inelastic collision?to the object. Approximately what percentage of initial kinetic energy is lost in this inelastic collision?
 A. A. 76% 76% B. B. 46% 46% C. C. 21% 21% D. D. 15%15%

10.10.  Alpha centauri is the nearest star on  Alpha centauri is the nearest star on Earth, with a distance of 4.2 light yEarth, with a distance of 4.2 light y ears. How far apart is it from the Eaears. How far apart is it from the Ea rth?rth?
 A.  A. 3.97 E 16 m 3.97 E 16 m B. 3..97 E 17 m B. 3..97 E 17 m C. 7.39 E 16 m C. 7.39 E 16 m D. 7.39 E 17 mD. 7.39 E 17 m

11.11. How far away from Earth is a star which is 8.5 light years away?How far away from Earth is a star which is 8.5 light years away?
 A.  A. 8.02 E 16 m 8.02 E 16 m B. 8.02 E 17 m B. 8.02 E 17 m C. 2.08 E 16 m C. 2.08 E 16 m D. 2.08 E 17 mD. 2.08 E 17 m

12.12. It takes 10 seconds for two trains to pass each other when moving in opposite directions. If they move in the same directions, theIt takes 10 seconds for two trains to pass each other when moving in opposite directions. If they move in the same directions, the
faster train could completely pass the slower train in 2 minutes. If the faster train is 120 m long and the slower train is 130 metersfaster train could completely pass the slower train in 2 minutes. If the faster train is 120 m long and the slower train is 130 meters
long, find the rate of the faster train.long, find the rate of the faster train.
 A. A. 11 11 m/s m/s B. B. 12 12 m/s m/s C. C. 13 13 m/s m/s D. D. 14 14 m/sm/s

13.13.  An automobile moving at a constant  An automobile moving at a constant velocity of 15 m/s passes a gasolivelocity of 15 m/s passes a gasoli ne station. Two seconds later, anone station. Two seconds later, ano ther automobile leaves ther automobile leaves thethe
gasoline station and accelerates at a constant rate of 2 m/sgasoline station and accelerates at a constant rate of 2 m/s22. How soon will the second automobile overtake the first?. How soon will the second automobile overtake the first?
 A. A. 15.3 15.3 s s B. B. 16.6 16.6 s s C. C. 13.5 13.5 s s D. D. 18.6 18.6 ss

14.14. How far does an automobile move while its speed increases uniformly from 15 kph to 45 kph in 20 seconds?How far does an automobile move while its speed increases uniformly from 15 kph to 45 kph in 20 seconds?
 A. A. 185 185 m m B. B. 167 167 m m C. C. 200 200 m m D. D. 172 172 mm

15.15. Starting from rest a car accelerated at 2 m/sStarting from rest a car accelerated at 2 m/s22 for 5 seconds, then with constant velocity for 10 seconds, then accelerated again at 1 for 5 seconds, then with constant velocity for 10 seconds, then accelerated again at 1
m/sm/s22 for 15 seconds, then decelerated at 2 m/s for 15 seconds, then decelerated at 2 m/s22 until it comes to rest. Find the total distance traveled. until it comes to rest. Find the total distance traveled.
 A. A. 350.25 350.25 m m B. B. 420.75 420.75 m m C. C. 543.75 543.75 m m D. D. 582.25 582.25 mm

16.16.  A car starts from rest and runs with c A car starts from rest and runs with c onstant acceleration. It passes ponstant acceleration. It passes p oints A and B which is 90 meters apoints A and B which is 90 meters ap art after 4 and 6 secondsart after 4 and 6 seconds
respectively. Calculate the acceleration of the car.respectively. Calculate the acceleration of the car.
 A. A. 7.5 m/s7.5 m/s22 B. B. 8.2 8.2 m/sm/s22 C. C. 9.0 9.0 m/sm/s22 D. D. 9.4 9.4 m/sm/s22

17.17.  A ball is dropped from a building 10 A ball is dropped from a building 10 0 m high. If the mass of the ball 0 m high. If the mass of the ball is 10 grams, after what time will the bis 10 grams, after what time will the b all strikes the ground?all strikes the ground?
 A. A. 5.61 5.61 s s B. B. 2.45 2.45 s s C. C. 4.52 4.52 s s D. D. 4.42 4.42 ss

18.18.  A stone is dropped from a cliff into th A stone is dropped from a cliff into th e ocean. The sound of the impact oe ocean. The sound of the impact o f the stone on the ocean surfacf the stone on the ocean surfac e is heard 0.4 sec after it e is heard 0.4 sec after it isis
dropped. The velocity of sound 340 m/sec. How high is the cliff?dropped. The velocity of sound 340 m/sec. How high is the cliff?
 A.  A. 174.45 m 174.45 m B. 123.45 m B. 123.45 m C. 195.26 m C. 195.26 m D. 156.83 mD. 156.83 m

19.19.  A ball is thrown vertically upward from  A ball is thrown vertically upward from the ground and a student gazing othe ground and a student gazing o ut of the window sees it moving uput of the window sees it moving up ward pass him at 5 m/sward pass him at 5 m/s ..
the window is 10 m above the ground. How high does the ball go above the ground?the window is 10 m above the ground. How high does the ball go above the ground?
 A. A. 15.25 15.25 m m B. B. 14.87 14.87 m m C. C. 9.97 9.97 m m D. D. 11.30 11.30 mm

20.20. Two arrows of equal weight are shot vertically upward. One arrow has a velocity one-half of the other. The faster arrow will reach aTwo arrows of equal weight are shot vertically upward. One arrow has a velocity one-half of the other. The faster arrow will reach a
height _______the height reached by the slower arrow.height _______the height reached by the slower arrow.
 A. A. the the same same as as B. B. four four times times C. C. twice twice D. D. eight eight timestimes

21.21.  A shot is fired with an angle of 45° with t A shot is fired with an angle of 45° with t he horizontal at a velocity of 300 fthe horizontal at a velocity of 300 ft /s. Find the maximum height and ran/s. Find the maximum height and ran ge of the projectile.ge of the projectile.
 A. A. 800 800 ft, ft, 1600 1600 ft ft B. B. 923 923 ft, ft, 3500 3500 ft ft C. C. 700 700 ft, ft, 2800 2800 ft ft D. D. 1800 1800 ft, ft, 3000 3000 ftft

22.22.  A ball is thrown from a tower 30 m hi A ball is thrown from a tower 30 m hi gh above the ground with a velocigh above the ground with a veloci ty of 300 m/s directed at 20° abovty of 300 m/s directed at 20° abov e the horizontal. How le the horizontal. How l ongong
before the ball hit the ground?before the ball hit the ground?
 A.  A. 21.2 s 21.2 s B. 22.2 s B. 22.2 s C. 23.2 s C. 23.2 s D. 24.2 sD. 24.2 s

23.23.  A ball is thrown by a player from a po A ball is thrown by a player from a po sition 2 m above the ground surface sition 2 m above the ground surface with a velocity of 40 m/s inclined awith a velocity of 40 m/s inclined a t 60°to the horizontal.t 60°to the horizontal.
Determine the maximum height, H, the ball will attain.Determine the maximum height, H, the ball will attain.
 A.  A. 63.2 m 63.2 m B. 61.2 m B. 61.2 m C. 30.6 m C. 30.6 m D. 31 mD. 31 m

24.24.  A projectile is launched at 2000 ft/sec  A projectile is launched at 2000 ft/sec with angle of projection of 30° from with angle of projection of 30° from A impacts at the same elevation at BA impacts at the same elevation at B . Calculate the. Calculate the
distance from A to Bdistance from A to B
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 A. A. 7.9 7.9 mi mi B. B. 10.2 10.2 mi mi C. C. 15.9 15.9 mi mi D. D. 20.3 20.3 mimi
25.25.  A ball is thrown at an angle of 40 A ball is thrown at an angle of 40 °w with the horizontal. With what initial °w with the horizontal. With what initial velocity should the ball be thrown velocity should the ball be thrown on order to land 100 fton order to land 100 ft

away?away?
 A. A. 50 50 ft/s ft/s B. B. 53 53 ft/s ft/s C. C. 57 57 ft/s ft/s D. D. 60 60 ft/sft/s

26.26.  A particle is thrown vertically upward  A particle is thrown vertically upward from the edge A of a ditch. If the infrom the edge A of a ditch. If the in itial velocity is 4 m/s, anitial velocity is 4 m/s, an d the particle is known to hit thed the particle is known to hit the
bottom, B, of the ditch exactly 6 seconds after it was released at A, determine the depth of the ditch. Neglect air resistance.bottom, B, of the ditch exactly 6 seconds after it was released at A, determine the depth of the ditch. Neglect air resistance.
 A. A. 24.0 24.0 m m B. B. 152.6 152.6 m m C. C. 200 200 m m D. D. 176.6 176.6 mm

27.27.  A wheel starts from rest has an ang A wheel starts from rest has an ang ular speed of 20 rad/s after being ular speed of 20 rad/s after being uniformly accelerated for 10 s. the tuniformly accelerated for 10 s. the t otal angle through which itotal angle through which it
has turned in these 10 s ishas turned in these 10 s is
 A. A. 22 rad rad B. B. 4040   rad rad C. C. 100 100 rad rad D. D. 200 200 radrad

28.28. Calculate the time required for as flywheel moving at 240 rev/min with a deceleration of 2.5 rad/sCalculate the time required for as flywheel moving at 240 rev/min with a deceleration of 2.5 rad/s22 to comt to rest. to comt to rest.
 A. A. 5 5 s s B. B. 10 10 s s C. C. 15 15 s s D. D. 20s20s

29.29.  A student swings a 3.5 gram rubbe A student swings a 3.5 gram rubbe r stopper in a horizontal circle over her stopper in a horizontal circle over he ad. The length to the string os 0.ad. The length to the string os 0. 6 m. the stopper is6 m. the stopper is
observed to complete 10 revolutions in 11.7 s. What is the tangential velocity of the stopper at any time t?observed to complete 10 revolutions in 11.7 s. What is the tangential velocity of the stopper at any time t?
 A.  A. 3.22 m/s 3.22 m/s B. 1.17 m/s B. 1.17 m/s C. 6.27 m/s C. 6.27 m/s D. 8.63 m/sD. 8.63 m/s

30.30.  A 500 g ball is whirled in a vertical cir A 500 g ball is whirled in a vertical cir cle at the end of a string 60 cm loncle at the end of a string 60 cm lon g. If the velocity of the ball at thg. If the velocity of the ball at th e bottom of the circle ie bottom of the circle i s 4s 4
m/s, what is the tension of the spring at that part?m/s, what is the tension of the spring at that part?
 A. A. 13.3 13.3 N N B. B. 18.4 18.4 N N C. C. 8.2 8.2 N N D. D. 4.9 4.9 NN

Situation 1Situation 1 – – Particle K travels with constant tangential acceleration along a circular path of radius, R=10 meters. Its initial and final velocities Particle K travels with constant tangential acceleration along a circular path of radius, R=10 meters. Its initial and final velocities
are 5 m/s and 40 m/s respectively. If the distance covered by the particle during the above interval is 120 meters, thenare 5 m/s and 40 m/s respectively. If the distance covered by the particle during the above interval is 120 meters, then

31.31. The number of seconds that have elapsed is _______seconds.The number of seconds that have elapsed is _______seconds.
 A. A. 4 4 B.10 B.10 C. C. 16/3 16/3 D. D. 5/45/4

32.32. The magnitude of the tangential acceleration of particle K is _________m/sec/sec.The magnitude of the tangential acceleration of particle K is _________m/sec/sec.
 A.  A. 6-9/16 6-9/16 B. 3/16 B. 3/16 C. 9 C. 9 D. 7-8/16D. 7-8/16

33.33.  At the end of the time interval when K  At the end of the time interval when K travels 120 meters, the magnitude otravels 120 meters, the magnitude o f its normal acceleration componf its normal acceleration component isent is
 _______m/sec/sec. _______m/sec/sec.
 A.  A. 160 160 B.130 B.130 C. 100 C. 100 D. 180D. 180

34.34. Light is incident from air to glass (n=1.51). If the angle of incidence is 37°, what is the angle of refraction?Light is incident from air to glass (n=1.51). If the angle of incidence is 37°, what is the angle of refraction?
 A.  A. 23.5° 23.5° B. 30° B. 30° C. 37° C. 37° D.45°D.45°

35.35.  A cylinder of diameter 1.0 cm at 30° A cylinder of diameter 1.0 cm at 30° C is to be said into a hole on a steel C is to be said into a hole on a steel plate. The hole has a diameter of plate. The hole has a diameter of 0.99970 cm at 30°C. To0.99970 cm at 30°C. To
what temperature the plate must be heated? Coefficient of linear expansion for steel is 1.2 E -5 per °C.what temperature the plate must be heated? Coefficient of linear expansion for steel is 1.2 E -5 per °C.
 A. A. 62°C 62°C B. B. 65°C 65°C C. C. 48°C 48°C D. D. 55°C55°C

36.36.  An iron steam pipe is 200 ft lone at 0 An iron steam pipe is 200 ft lone at 0 °C. What will its increase in length w°C. What will its increase in length w hen heated to 100°C? Coefficient of hen heated to 100°C? Coefficient of expansion is 1 E-5expansion is 1 E-5
per °C.per °C.
 A. A. 0.18 0.18 ft ft B. B. 0.12 0.12 ft ft C. C. 0.28 0.28 ft ft D. D. 0.20 0.20 ftft

BRINGHOME EXAMBRINGHOME EXAM
“The truest greatness lies in being kind, the t“The truest greatness lies in being kind, the t ruest wisdom in a happy mind.” ruest wisdom in a happy mind.” ––  Ella Wheeler Wilcox Ella Wheeler Wilcox

1.1.  A 100-kg car whose speed is 80 km/ A 100-kg car whose speed is 80 km/ h has a kinetic energy ofh has a kinetic energy of
 A.  A. 2.52 E 4 J 2.52 E 4 J B. 2.47 E 5 J B. 2.47 E 5 J C. 2.42 E 6 J C. 2.42 E 6 J D. 3.20 E 6 JD. 3.20 E 6 J

2.2. Two cars having equal weights of 135 kN are travelling on a straight horizontal track with velocities of 3 m/s to the right and 1.5 m/sTwo cars having equal weights of 135 kN are travelling on a straight horizontal track with velocities of 3 m/s to the right and 1.5 m/s
to the left respectively. They collide and are coupled during impact. Neglecting friction due to sliding, determine their final commonto the left respectively. They collide and are coupled during impact. Neglecting friction due to sliding, determine their final common
velocity.velocity.
 A.  A. 0.75 m/s 0.75 m/s B. 1.2 m/s B. 1.2 m/s C. 0.56 m/s C. 0.56 m/s D. 1.5 m/sD. 1.5 m/s

3.3.  A 60 ton rail car moving at 1 mile pe A 60 ton rail car moving at 1 mile pe r hour is instantaneously coupled tr hour is instantaneously coupled t o a stationary 40 ton rail car. Who a stationary 40 ton rail car. Wh at is the speed of that is the speed of th ee
coupled car?coupled car?
 A. A. 1 1 mph mph B. B. 0.88 0.88 mph mph C. C. 0.6 0.6 mph mph D. D. 0.4 0.4 mphmph

4.4. Block A slides at 0.5 m/s in a horizontal surface while Block B moves in opposite direction at 0.95 m/s. What is the final velocity ofBlock A slides at 0.5 m/s in a horizontal surface while Block B moves in opposite direction at 0.95 m/s. What is the final velocity of
Block B after collision? Assume the system to be perfectly elastic.Block B after collision? Assume the system to be perfectly elastic.
 A. A. 0.45 0.45 m/s m/s B. B. 0.225 0.225 m/s m/s C. C. 0.50 0.50 m/s m/s D. D. 0.95 0.95 m/sm/s

5.5. Using a powerful air gun, a steel ball is shot vertically upward with a velocity of 80 m/s, followed by another shot after 5 seconds.Using a powerful air gun, a steel ball is shot vertically upward with a velocity of 80 m/s, followed by another shot after 5 seconds.
Find the initial velocity of the second ball in order to meet the first ball 150 meters from the ground.Find the initial velocity of the second ball in order to meet the first ball 150 meters from the ground.
 A. A. 65.3 65.3 m/s m/s B. B. 45.1 45.1 m/s m/s C. C. 56.2 56.2 m/s m/s D. D. 61.3 61.3 m/sm/s

6.6.  A ball is dropped from the roof of a b A ball is dropped from the roof of a b uilding 40 meters tall will hit the grouilding 40 meters tall will hit the gro und with a velocity of:und with a velocity of:
 A. A. 50 50 m/s m/s B. B. 28 28 m/s m/s C. C. 19.8 19.8 m/s m/s D. D. 30 30 m/sm/s

7.7.  A car accelerates from rest at 2 m/s A car accelerates from rest at 2 m/s22 for 5 seconds, travels at constant speed for 10 seconds and decelerates to rest at 2 m/s for 5 seconds, travels at constant speed for 10 seconds and decelerates to rest at 2 m/s22..
Calculate the distance traveled by the car.Calculate the distance traveled by the car.
 A. A. 525 525 m m B. B. 315 315 m m C. C. 450 450 m m D. D. 375 375 mm

8.8.  A baseball is thrown from a horizonta A baseball is thrown from a horizonta l plane following a parabolic path wil plane following a parabolic path wi th an initial velocitth an initial velocit y of 100 m/s at an angle of 30° above they of 100 m/s at an angle of 30° above the
horizontal. How far from the throwing point will the ball attain its original level?horizontal. How far from the throwing point will the ball attain its original level?
 A. A. 890 890 m m B. B. 883 883 m m C. C. 880 880 m m D. D. 875 875 mm

9.9.  A projectile leaves at a velocity of 50  A projectile leaves at a velocity of 50 m/s at an angle of 30° above the hom/s at an angle of 30° above the ho rizontal. Find the maximum rizontal. Find the maximum height that it would reach.height that it would reach.
 A.  A. 31.86 m 31.86 m B. 31.28 m B. 31.28 m C. 30.63 m C. 30.63 m D. 30.12 mD. 30.12 m

10.10.  A flywheel is rotating at the rate of 40  A flywheel is rotating at the rate of 40 rev/min. a motor is used to speed urev/min. a motor is used to speed u p the wheel such that after 30 secp the wheel such that after 30 sec onds, rotation is 90onds, rotation is 90
rev/min. What is the average angular acceleration in radians per second per second?rev/min. What is the average angular acceleration in radians per second per second?
 A. A. 0.314 0.314 B. B. 0.714 0.714 C. C. 0.140 0.140 D. D. 0.1740.174

11.11. Find the angular acceleration of a rotating shaft if its angular speed increases from 10 rpm to 200 rpm in 30 seconds.Find the angular acceleration of a rotating shaft if its angular speed increases from 10 rpm to 200 rpm in 30 seconds.
 A.  A. 0.66 rad/s0.66 rad/s22 B. B. 0.74 0.74 rad/srad/s22 C. C. 0.78 0.78 rad/srad/s22 D. D. 0.81 0.81 rad/srad/s22

12.12. What is the time for the ball to dropped from a height of 15 meters to hit the ground?What is the time for the ball to dropped from a height of 15 meters to hit the ground?
 A. A. 4.52 4.52 s s B. B. 6.78 6.78 s s C. C. 3.47 3.47 s s D. D. 5.53 5.53 ss

13.13.  A ball is thrown vertically upward with  A ball is thrown vertically upward with an initial speed of 80 ft/s. How long an initial speed of 80 ft/s. How long will it take for the ball to will it take for the ball to return to the thrower?return to the thrower?
 A. A. 2.25 2.25 s s B. B. 2.62 2.62 s s C. C. 4.06 4.06 s s D. D. 4.97 4.97 ss

14.14. The muzzle velocity of a projectile is 1,500 fps and the distance of the target is 10 miles. The angle of elevation of the gun must beThe muzzle velocity of a projectile is 1,500 fps and the distance of the target is 10 miles. The angle of elevation of the gun must be
 A. A. 21”59’21”59’ B. 22”41’B. 22”41’ CC. 24”33’. 24”33’ D. 25”18’D. 25”18’
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15.15.  A flywheel is brought from rest up to  A flywheel is brought from rest up to a speed of 1,500 rpm in 1 min. Whaa speed of 1,500 rpm in 1 min. Wha t is the average angular acceleration, t is the average angular acceleration, a, and the number oa, and the number o ff
revolutions until the wheel stops? What is the velocity at the end of 40 sec?revolutions until the wheel stops? What is the velocity at the end of 40 sec?
 A.  A. 2.167 rad/s2.167 rad/s22, , 750 750 rev, rev, 500 500 rpm rpm C. C. 2.056 2.056 rad/srad/s22, 790 rev, 525 rpm, 790 rev, 525 rpm
B.B. 2.120 rad/s2.120 rad/s22, , 780 780 rev, rev, 520 520 rpm rpm D. D. 2.007 2.007 rad/srad/s22, 800- rev, 535 rpm, 800- rev, 535 rpm

16.16. The rim of a 36-in wheel on a brake-shoe testing machine has a speed of 60 mph when the brake is dropped. It comes to rest whenThe rim of a 36-in wheel on a brake-shoe testing machine has a speed of 60 mph when the brake is dropped. It comes to rest when
the rim has traveled a tangential distance of 500 ft. What is the angular acceleration and the number of revolutions?the rim has traveled a tangential distance of 500 ft. What is the angular acceleration and the number of revolutions?
 A. A. 5.06 rad/s5.06 rad/s22, , 310 310 rad rad C. C. 5.17 5.17 rad/srad/s22, 333 rad, 333 rad
B.B. 5.20 rad/s5.20 rad/s22, , 340 340 rad rad D. D. 5.24 5.24 rad/srad/s22, 334 rad, 334 rad

17.17. Two masses collide in a perfectly inelastic collision. Mass 1 is travelling at 10 m/s to the right while mass 2 at 20 m/s to the left. If theTwo masses collide in a perfectly inelastic collision. Mass 1 is travelling at 10 m/s to the right while mass 2 at 20 m/s to the left. If the
mass of mass 1 is 4 times the mass of mass 2, find the velocity and direction of the resulting combined mass.mass of mass 1 is 4 times the mass of mass 2, find the velocity and direction of the resulting combined mass.
 A. A. the the mass mass is is stationary stationary C. C. 4 4 m/s m/s to to the the rightright
B.B. 5 5 m/s m/s to to the the left left D. D. 10 10 m/s m/s to to the the rightright

18.18.  A ball is dropped unto solid floor fro A ball is dropped unto solid floor fro m an initial height, hm an initial height, hoo. If the coefficient of restitution is 0.90, how high will the ball rebound?. If the coefficient of restitution is 0.90, how high will the ball rebound?
 A. A. 0.45h0.45hoo B. B. 0.81 0.81 hhoo C. C. 0.85 0.85 hhoo D. D. 0.90 0.90 hhoo

19.19.  A 10,000kg car moving at 20 m/s c A 10,000kg car moving at 20 m/s c ollides with a 50,000 kg truck moviollides with a 50,000 kg truck movi ng at 10 m/s in the same directiong at 10 m/s in the same directio n. If the collision is perfectlyn. If the collision is perfectly
inelastic, the common velocity after coupling isinelastic, the common velocity after coupling is
 A. A. 20 20 m/s m/s B. B. 10 10 m/s m/s C. C. 15 15 m/s m/s D. D. 25 25 m/sm/s

20.20. The kinetic energy of a 20 kg body is 1,000 J. What is the momentum in kg·m/s?The kinetic energy of a 20 kg body is 1,000 J. What is the momentum in kg·m/s?
 A. A. 100 100 B. B. 200 200 C. C. 400 400 D. D. 500500

21.21. Two cars having equal weights of 135 kN are travelling on a straight horizontal track with velocities of 3 m/s to the right and 1.5 m/sTwo cars having equal weights of 135 kN are travelling on a straight horizontal track with velocities of 3 m/s to the right and 1.5 m/s
to the left respectively. They collide and are coupled during impact. Neglecting friction due to sliding, determine their final commonto the left respectively. They collide and are coupled during impact. Neglecting friction due to sliding, determine their final common
velocity.velocity.
 A.  A. 0.75 m/s 0.75 m/s B. 1.2 m/s B. 1.2 m/s C. 0.56 m/s C. 0.56 m/s D. 1.5 m/sD. 1.5 m/s

22.22.  A duck has a mass of 3 lbm and is fly A duck has a mass of 3 lbm and is fly ing due west at 15 ft/s. The duck is sing due west at 15 ft/s. The duck is s truck by a bullet with a mass of 0.05 ltruck by a bullet with a mass of 0.05 l bm, which is movingbm, which is moving
due east at 1000due east at 1000 ft/s. The bullet comes to rest in the duck’s gizzard. What is the final velocity of the duckft/s. The bullet comes to rest in the duck’s gizzard. What is the final velocity of the duck-bullet system in ft/s?-bullet system in ft/s?
 A.  A. 1.6 1.6 B. 0.73 B. 0.73 C. 0.52 C. 0.52 D. 0.22D. 0.22

23.23.  A steel ball weighing 200 pounds s A steel ball weighing 200 pounds s trikes a stationary wooden ball weighitrikes a stationary wooden ball weighi ng 200 pounds. If the steel bng 200 pounds. If the steel b all has a velocity of 16.7 ft/secall has a velocity of 16.7 ft/sec
at impact, what is the velocity immediately after impact? Assume the collision is perfectly elastic.at impact, what is the velocity immediately after impact? Assume the collision is perfectly elastic.
 A. A. -16.7 -16.7 ft/sec ft/sec B. B. -8.35 -8.35 ft/sec ft/sec C. C. 0 0 D. D. 8.35 8.35 ft/secft/sec

24.24. Light is incident from air to glass (index of refraction=1.51). if the angle of incidence is 37°C, what is the angle of reflection isLight is incident from air to glass (index of refraction=1.51). if the angle of incidence is 37°C, what is the angle of reflection is
 A. A. 23.5° 23.5° B. B. 30° 30° C. C. 37° 37° D. D. 45°45°

25.25. Light enter a glass plate at an angle of incidence of 25°. If the index of refraction of the glass is 1.6, the angle of refraction isLight enter a glass plate at an angle of incidence of 25°. If the index of refraction of the glass is 1.6, the angle of refraction is
 A.  A. 15° 15° B. 16° B. 16° C. 40° C. 40° D. 43°D. 43°

26.26.  A copper bar is 90 centimeters long a A copper bar is 90 centimeters long a t 80°F. What is the increase in its let 80°F. What is the increase in its le ngth when the bar is heated to 95°F? Tngth when the bar is heated to 95°F? T he linear expansionhe linear expansion
coefficient for copper,coefficient for copper, , is 1.7 E -5 /°C., is 1.7 E -5 /°C.
 A. A. 2.12 2.12 E E -5 -5 m m B. B. 3.22 3.22 E E -5 -5 m m C. C. 5.25 5.25 E E -5 -5 m m D. D. 7.65 7.65 E E -5 -5 mm

27.27.  A steel railroad 10 m long is laid wi A steel railroad 10 m long is laid wi th a clearance of 3 mm at a temperatuth a clearance of 3 mm at a temperatu re of 15°C. At what temperature wilre of 15°C. At what temperature wil l the rails just touch?l the rails just touch?
 Assume Assume =11 .7=11 .7 microm/m·°C and E=200 GPa.microm/m·°C and E=200 GPa.
 A. A. 46.90°C 46.90°C B. B. 50.35°C 50.35°C C. C. 56.06° 56.06° D. D. 40.64°40.64°

28.28. The distance between two points measured with a steel tape was recorded as 916.58 ft. Later, the tape was checked and found toThe distance between two points measured with a steel tape was recorded as 916.58 ft. Later, the tape was checked and found to
be only 99.9 ft long. What is the true distance between the points?be only 99.9 ft long. What is the true distance between the points?
 A. A. 917.60 917.60 ft ft B. B. 918.22 918.22 ft ft C. C. 915.66 915.66 ft ft D. D. 914.89 914.89 ftft

29.29.  A train starting at initial velocity o A train starting at initial velocity o f 30 kph travels a distance of 21 kf 30 kph travels a distance of 21 k m in 18 minutes. Determine the m in 18 minutes. Determine the acceleration of the train in m/sacceleration of the train in m/s22 at at
this instant.this instant.
 A. A. 0.0043 0.0043 B. B. 0.0206 0.0206 C. C. 0.0865 0.0865 D. D. 0.38200.3820

30.30.  A car starts from rest and moves with  A car starts from rest and moves with a constant acceleration of 6 m/seca constant acceleration of 6 m/sec22. What is the speed in 4 seconds?. What is the speed in 4 seconds?
 A. A. 18 18 m/s m/s B. B. 24 24 m/s m/s C. C. 35 35 m/s m/s D. D. 55 55 m/sm/s

31.31.  A bicycle moves with a constant dece A bicycle moves with a constant dece leration of -2 ft/sleration of -2 ft/s22. If the final velocity of the bike was 10 ft/s, how far does it travel in 3. If the final velocity of the bike was 10 ft/s, how far does it travel in 3
seconds?seconds?
 A. A. 19 19 ft ft B. B. 20 20 ft ft C. C. 21 21 ft ft D. D. 22 22 ftft

32.32. What velocity in m/s did an airplane take off from a landing field that has a run of 500 m if it starts from rest moves with constantWhat velocity in m/s did an airplane take off from a landing field that has a run of 500 m if it starts from rest moves with constant
acceleration and makes the run in 30 sec?acceleration and makes the run in 30 sec?
 A.  A. 33.33 m/s 33.33 m/s B. 45.15 m/s B. 45.15 m/s C. 56.67 m/s C. 56.67 m/s D. 66.67 m/sD. 66.67 m/s

33.33.  A car starts from rest and has a const A car starts from rest and has a const ant acceleration of 3 ft/sant acceleration of 3 ft/s22. What is the average velocity during the first 10 seconds of motion?. What is the average velocity during the first 10 seconds of motion?
 A. A. 12 12 ft/s ft/s B. B. 13 13 ft/s ft/s C. C. 14 14 ft/s ft/s D. D. 15 15 ft/sft/s

34.34.  A man driving a car at 45 mph sudde A man driving a car at 45 mph sudde nly sees an object in the road 60 feenly sees an object in the road 60 fee t ahead. What constant decet ahead. What constant dece leration is required to stoleration is required to sto p thep the
car in this distance?car in this distance?
 A. A. -42.6 ft/s-42.6 ft/s22 B. B. -41.3 -41.3 ft/sft/s22 C. C. -39.8 -39.8 ft/sft/s22 D. D. -36.3 -36.3 ft/sft/s22

35.35.  A car moving at 20 m/sec slows dow A car moving at 20 m/sec slows dow n at -1.5 m/sn at -1.5 m/s22 to a velocity of 10 m/s. How far did the car go during the slowdown in meters? to a velocity of 10 m/s. How far did the car go during the slowdown in meters?
 A. A. -50 -50 B. B. 100 100 C. C. 10 10 D. D. 5050

36.36.  A train running at 60 kph decelerate A train running at 60 kph decelerate d at 2 m/mind at 2 m/min22 for minutes. Determine the distance traveled in km. for minutes. Determine the distance traveled in km.
 A. A. 12.4 12.4 B. B. 20.3 20.3 C. C. 13.8 13.8 D. D. 14.814.8

37.37.  A car starts from rest moves with a c A car starts from rest moves with a c onstant acceleration of 10 mi/hr onstant acceleration of 10 mi/hr 22 for 1 hour, then decelerates at a constant rate of 5 mi/hr  for 1 hour, then decelerates at a constant rate of 5 mi/hr 22 until until
it comes to a stop. How far has it traveled?it comes to a stop. How far has it traveled?
 A. A. 7.5 m/s7.5 m/s22 B. B. 8.2 8.2 m/sm/s22 C. C. 9.0 9.0 m/sm/s22 D. D. 9.4 9.4 m/sm/s22

38.38.  A car starting from rest moves with a  A car starting from rest moves with a constant acceleration 10 min/hr constant acceleration 10 min/hr 22 for 1 hour, then decelerates at a constant rate of 5 mi/hr  for 1 hour, then decelerates at a constant rate of 5 mi/hr 22 until until
it comes to a stop. How far has it traveled?it comes to a stop. How far has it traveled?
 A. A. 10 10 mi mi B. B. 15 15 mi mi C. C. 20 20 mi mi D. D. 25 25 mimi

39.39.  A stone is dropped into a well and 4  A stone is dropped into a well and 4 seconds later the sound of the splseconds later the sound of the spl ash is heard. If sound travels at a spash is heard. If sound travels at a sp eed of 340 m/sec, howeed of 340 m/sec, how
deep is the well?deep is the well?
 A.  A. 70.48 m 70.48 m B. 68.32 m B. 68.32 m C. 64.24 m C. 64.24 m D. 72.26 mD. 72.26 m

40.40.  A ball is dropped from a window 64 f A ball is dropped from a window 64 f t above the ground. How long does t above the ground. How long does it take the ball to reach the groit take the ball to reach the gro und? What is its finalund? What is its final
velocity?velocity?
 A.  A. 2 sec, 64 ft/s 2 sec, 64 ft/s B. 2 sec, 32 ft/s B. 2 sec, 32 ft/s C. 4 sec, 64 ft/s C. 4 sec, 64 ft/s D. 8 sec, 64 ft/sD. 8 sec, 64 ft/s

41.41.  A ball is dropped from a height of 60  A ball is dropped from a height of 60 meters above the ground. How long meters above the ground. How long does it take to hit the ground?does it take to hit the ground?
 A. A. 1.3 1.3 s s B. B. 2.1 2.1 s s C. C. 3.5 3.5 s s D. D. 5.5 5.5 ss
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42.42.  A ball is thrown vertically upward with  A ball is thrown vertically upward with an initial speed of 80 ft/s. How long an initial speed of 80 ft/s. How long will it take for the ball to return to will it take for the ball to return to the thrower?the thrower?
 A. A. 2.25 2.25 s s B. B. 2.62 2.62 s s C. C. 4.06 4.06 s s D. D. 4.97 4.97 ss

43.43.  A projectile fired vertically upward with  A projectile fired vertically upward with an initial velocity of 150 m/sec. Whan initial velocity of 150 m/sec. Wh at is the total time required for the at is the total time required for the projectile in going upprojectile in going up
and in going down?and in going down?
 A.  A. 30.61 s 30.61 s B. 52.55 s B. 52.55 s C. 15.31 s C. 15.31 s D. 61.21 sD. 61.21 s

44.44.  A stone is dropped from a high altitud A stone is dropped from a high altitud e and 3 seconds later another stoe and 3 seconds later another sto ne is projected vertically downward ne is projected vertically downward with a speed of 50 ft/s.with a speed of 50 ft/s.
When will the second overtake the first?When will the second overtake the first?
 A. A. 4.53 4.53 s s B. B. 5.32 5.32 s s C. C. 5.67 5.67 s s D. D. 2.89 2.89 ss

45.45.  A 5-gram ball is thrown upward from t A 5-gram ball is thrown upward from t he ground with an initial velohe ground with an initial velocity of 30 m/s. If air resistance is neglecity of 30 m/s. If air resistance is negle cted, how long will the ballcted, how long will the ball
take to reach its maximum height?take to reach its maximum height?
 A. A. 19.6 19.6 s s B. B. 6.90 6.90 s s C. C. 3.06 3.06 ss D. 1.75 s’D. 1.75 s’

46.46.  A rock is thrown horizontally off the to A rock is thrown horizontally off the to p of a building that is 7.5 m above thp of a building that is 7.5 m above th e ground. It is obsee ground. It is obse rved that the rock lands 22 m awayrved that the rock lands 22 m away
from the base of the building. The initial velocity was most nearlyfrom the base of the building. The initial velocity was most nearly
 A.  A. 18 m/s 18 m/s B. 6 m/s B. 6 m/s C. 1 m/s C. 1 m/s D. 14 m/sD. 14 m/s

47.47.  A projectile leaves a velocity of 50 m/ A projectile leaves a velocity of 50 m/ s at an angle of 30° with the horizonts at an angle of 30° with the horizont al. Find the maximum heigal. Find the maximum heig ht that it could reach.ht that it could reach.
 A.  A. 31.86 m 31.86 m B. 31.28 m B. 31.28 m C. 30.63 m C. 30.63 m D. 30.12 mD. 30.12 m

48.48.  A projectile is launched upward from  A projectile is launched upward from level ground at an angle of 60° with thlevel ground at an angle of 60° with th e horizontal. It has an initial veloe horizontal. It has an initial velo city of 45 m/s. How longcity of 45 m/s. How long
will it take before the projectile hits the ground?will it take before the projectile hits the ground?
 A. A. 4.1 4.1 s s B. B. 5.8 5.8 s s C. C. 7.94 7.94 s s D. D. 9.53 9.53 ss

49.49.  An object is launched at 45° above th An object is launched at 45° above th e horizontal level ground at 180 fte horizontal level ground at 180 ft /sec. calculate the range of the p/sec. calculate the range of the p rojectile.rojectile.
 A. A. 719 719 ft ft B. B. 1000 1000 ft ft C. C. 1440 1440 ft ft D. D. 2050 2050 ftft

50.50.  A projectile fired vertically upward with  A projectile fired vertically upward with an initial velocity of 150 m/sec. an initial velocity of 150 m/sec. What is the total time required foWhat is the total time required fo r the projectile in going upr the projectile in going up
and in going down?and in going down?
 A.  A. 30.61 s 30.61 s B. 52.55 s B. 52.55 s C. 15.31 s C. 15.31 s D. 61.21 sD. 61.21 s

51.51. Find the angular acceleration of a rotating shaft if its angular speed increases from 10 rpm to 200 rpm in 30 seconds.Find the angular acceleration of a rotating shaft if its angular speed increases from 10 rpm to 200 rpm in 30 seconds.
 A.  A. 0.66 rad/s0.66 rad/s22 B. B. 0.74 0.74 rad/srad/s22 C. C. 0.78 0.78 rad/srad/s22 D. D. 0.81 0.81 rad/srad/s22

52.52.  A rotating wheel has a radius of 2 ft  A rotating wheel has a radius of 2 ft and 6 in. A point on the circumfeand 6 in. A point on the circumfe rence of the wheel moves 30 ft in 2 srence of the wheel moves 30 ft in 2 s econds. Find the econds. Find the angularangular
velocity of the wheel.velocity of the wheel.
 A. A. 2 2 rad/sec rad/sec B. B. 4 4 rad/sec rad/sec C. C. 6 6 rad/sec rad/sec D. D. 5 5 rad/secrad/sec

53.53.  At what rpm is a Ferris Wheel turning  At what rpm is a Ferris Wheel turning when the rider feels weightlessneswhen the rider feels weightlessnes s or zero gravity every time the rider is s or zero gravity every time the rider is at the topmost paat the topmost pa rtrt
of the wheel 9 m radius?of the wheel 9 m radius?
 A. A. 8.97 8.97 rpm rpm B. B. 9.97 9.97 rpm rpm C. C. 7.77 7.77 rpm rpm D. D. 6.57 6.57 rpmrpm

54.54.  A A motor takes 6 s to go from 150 to 50 rad/s at a constant angular acceleration. The total angle through which the motor’s shaf motor takes 6 s to go from 150 to 50 rad/s at a constant angular acceleration. The total angle through which the motor’s shaf tt
turned during the acceleration isturned during the acceleration is
 A. A. 300 300 rad rad B. B. 600 600 rad/s rad/s C. C. 1200 1200 rad/s rad/s D. D. 3600 3600 rad/srad/s

55.55.  A string 0.5 m long is used to whirl a  A string 0.5 m long is used to whirl a 1-kg stone in a vertical circle at a un1-kg stone in a vertical circle at a un iform velocity of 5 m/s. what is the iform velocity of 5 m/s. what is the tension in the stringtension in the string
when the stone is at the bottom of the circle?when the stone is at the bottom of the circle?
 A. A. 9.8 9.8 N N B. B. 40.2 40.2 N N C. C. 50 50 N N D. D. 59.8 59.8 NN

------------------------------------------------------------------------------------NOTHING FOLLOWS-----------------------------------------------------------------------------------------------------------------------------------------------------------------NOTHING FOLLOWS-----------------------------------------------------------------------------
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General Engineering & ChE LawsGeneral Engineering & ChE Laws
Engineering Mechanics & Strength of MaterialsEngineering Mechanics & Strength of Materials

1.1.  A 10-kg weight is suspended by a ro A 10-kg weight is suspended by a ro pe from a ceiling. If a horizontal fope from a ceiling. If a horizontal fo rce of 5.80 kgs is applied to the rce of 5.80 kgs is applied to the weight, the rope will maweight, the rope will ma ke anke an
angle with a vertical equal toangle with a vertical equal to
 A. A. 60° 60° B. B. 45° 45° C. C. 35°35° D. 30°D. 30°

2.2.  A 50-N box lies on a frictionless i A 50-N box lies on a frictionless i nclined plane that rises 3 feet and nclined plane that rises 3 feet and is 5 feet long along the inclinis 5 feet long along the incline. The force P parallel to the planee. The force P parallel to the plane
which is required to prevent the box from moving downwards iswhich is required to prevent the box from moving downwards is
 A. A. 20 20 N N B. B. 25 25 N N C. C. 30 30 N N D. D. 15 15 NN

3.3.  A 20 ft ladder is leaning on the wall A 20 ft ladder is leaning on the wall . Half way on the ladder is a 15. Half way on the ladder is a 15 0 lb mass; find the reaction on the 0 lb mass; find the reaction on the upper end of the ladder, theupper end of the ladder, the
distance of its lower end is 8 ft from the wall.distance of its lower end is 8 ft from the wall.
 A.  A. 32.73 lb 32.73 lb B. 28.40 lb B. 28.40 lb C. 24.21 lb C. 24.21 lb D. 20.80 lbD. 20.80 lb

4.4.  A ladder resting on a horizontal floor l A ladder resting on a horizontal floor l eans against the vertical wall at aneans against the vertical wall at an gle of 60° with the floor. If f is 0.gle of 60° with the floor. If f is 0. 3 at a surfaces and the3 at a surfaces and the
weight of the ladder is neglected, what percentage of the length of a person ascend without causing the ladder to slip?weight of the ladder is neglected, what percentage of the length of a person ascend without causing the ladder to slip?
 A. A. 20.5 20.5 B. B. 35.4 35.4 C. C. 48.2 48.2 D. D. none none of of thesethese

5.5. Find the magnitude and direction of the resultant of a set of four vertical forces in the same plane. The first force is 10 lb upward; theFind the magnitude and direction of the resultant of a set of four vertical forces in the same plane. The first force is 10 lb upward; the
next force 5 ft away, is 10 lb downward; the third 4 ft beyond the second is 10 lb; the fourth 3 ft beyond the third, is 10 lb upward.next force 5 ft away, is 10 lb downward; the third 4 ft beyond the second is 10 lb; the fourth 3 ft beyond the third, is 10 lb upward.
 A. A. 20 lb upward and 13 ft to the right of the first force20 lb upward and 13 ft to the right of the first force
B. B. 20 lb downward 20 lb downward and 13 ft and 13 ft to the right to the right of the first of the first forceforce
C. C. 20 lb 20 lb upward and 8 upward and 8 ft to the ft to the right of the right of the first forcefirst force
D. D. 20 lb 20 lb downward and 8 ft downward and 8 ft to the right to the right of the first of the first forceforce

6.6. Two masses A (14 kg) and B (7 kg) are connected by the flexible inextensible cord and rest on a surface inclined 45° with theTwo masses A (14 kg) and B (7 kg) are connected by the flexible inextensible cord and rest on a surface inclined 45° with the
horizontal. When B is released, what will be the tension of the cord? Assume B to be on the upper part of the incline.horizontal. When B is released, what will be the tension of the cord? Assume B to be on the upper part of the incline.
 A. A. 40 40 N N B. B. 30 30 N N C. C. 12 12 N N D. D. 4 4 NN

7.7. When one boy is sitting 1.2 m from the center of a see saw, another boy must sit on the other side 1.5 m from the center to maintainWhen one boy is sitting 1.2 m from the center of a see saw, another boy must sit on the other side 1.5 m from the center to maintain
an even balance. However, when the first boy carries an additional weight of 14 kg and sit 1.8 m from the center, the second boyan even balance. However, when the first boy carries an additional weight of 14 kg and sit 1.8 m from the center, the second boy
must move to 3 m from the center to balance. Neglecting the weight of the see saw; find the weight of the heavier boy.must move to 3 m from the center to balance. Neglecting the weight of the see saw; find the weight of the heavier boy.
 A. A. 30 30 kg kg B. B. 42 42 kg kg C. C. 34 34 kg kg D. D. 45 45 kgkg

8.8.  A man exerts a pull of 100 N but wish A man exerts a pull of 100 N but wish es the lift of a new stone door foes the lift of a new stone door fo r his cave weighing 20,000 N. if he ur his cave weighing 20,000 N. if he u ses a lever, how muchses a lever, how much
closer must be the fulcrum is to the stone than his hand?closer must be the fulcrum is to the stone than his hand?
 A. A. 10x 10x nearer nearer B. B. 20x 20x farther farther C. C. 10x 10x farther farther D. D. 20x 20x nearernearer

9.9.  A body of mass kgs rested on a fricti A body of mass kgs rested on a fricti onless horizontal plane. A horizontonless horizontal plane. A horizont al force of P=30 N is applied. Find the al force of P=30 N is applied. Find the distance at 10 s. Whatdistance at 10 s. What
is the velocity at 10 s?is the velocity at 10 s?
 A. A. 1.2 1.2 m, m, 2.2 2.2 m/s m/s B. B. 2.1 2.1 m, m, 1.2 1.2 m/s m/s C. C. 6.0 6.0 m, m, 1.2 1.2 m/s m/s D. D. 1.2 1.2 m, m, 6 6 m/sm/s

10.10.  A ship at mass 10,000,000 kg is  A ship at mass 10,000,000 kg is travelling at 2 m/s when its engine is travelling at 2 m/s when its engine is switched off. As a consequenceswitched off. As a consequence , the ship’s speed is re, the ship’s speed is reducedduced
to 1.5 m/s into 1.5 m/s in a distance of 100 m. Assuming that the resistance of the ship’s motion is uniform, calculate the magnitude of thea distance of 100 m. Assuming that the resistance of the ship’s motion is uniform, calculate the magnitude of the
resistance. (Take g=9.8 m/s)resistance. (Take g=9.8 m/s)
 A. A. 8.75 8.75 kN kN B. B. 8750 8750 kN kN C. C. 87.5 87.5 kN kN D. D. 875 875 kNkN

11.11.  An elevator weighing 2,000 lb attain An elevator weighing 2,000 lb attain s an upward velocity of 16 fps is an upward velocity of 16 fps i n 4 sec with uniform acceleration. n 4 sec with uniform acceleration. The tension of the supportingThe tension of the supporting
cable iscable is
 A. A. 2165 2165 lb lb B. B. 2250 2250 lb lb C. C. 2345 2345 lb lb D. D. 2478 2478 lblb

12.12. What is the tension of the cord attached to the top of the elevator with a uniform downward acceleration of 3.18 m/sWhat is the tension of the cord attached to the top of the elevator with a uniform downward acceleration of 3.18 m/s22. If the. If the
elevator’s mass is 1,500 kg and the man’s mass inside is 70 kg?elevator’s mass is 1,500 kg and the man’s mass inside is 70 kg?
 A. 10.4 kN  A. 10.4 kN B. 20.4 kN B. 20.4 kN C. 14.8 kN C. 14.8 kN D. 16. 5 kND. 16. 5 kN

13.13. What is the tension of the cord attached to the top of the elevator with a uniform upward acceleration of 3.18 m/sWhat is the tension of the cord attached to the top of the elevator with a uniform upward acceleration of 3.18 m/s22. If the elevator’s. If the elevator’s
mass is 1,500 kmass is 1,500 kg and the man’s mass inside is 70 kg?g and the man’s mass inside is 70 kg?
 A. A. 10.4 10.4 kN kN B. B. 20.4 20.4 kN kN C. C. 14.8 14.8 kN kN D. D. 16. 16. 5 5 kNkN

14.14.  A frictionless ramp inclined at 30° from the ho A frictionless ramp inclined at 30° from the ho rizontal. Objects having massrizontal. Objects having masses of 50 kg, 100 kg and 75 kg respees of 50 kg, 100 kg and 75 kg respe ctively roll down thectively roll down the
incline from rest. Which object travelled the farthest distance in 1 second?incline from rest. Which object travelled the farthest distance in 1 second?
 A. A. 75 75 kg kg B. B. 50 50 kg kg C. C. 100 100 kg kg D. D. same same all all threethree

15.15.  A bucket has mass of 5 kg when emp A bucket has mass of 5 kg when emp ty and 15 kg when full of water. The ty and 15 kg when full of water. The empty bucket was lowered into a empty bucket was lowered into a well at a constantwell at a constant
acceleration of 5 m/sacceleration of 5 m/s22, by means of a rope. When full of water, the bucket is raise at a constant velocity of 2 m/s. neglecting the, by means of a rope. When full of water, the bucket is raise at a constant velocity of 2 m/s. neglecting the
weight of the rope, find the force in the rope in raising the full bucket.weight of the rope, find the force in the rope in raising the full bucket.
 A. A. 0.147 0.147 N N B. B. 1.47 1.47 N N C. C. 14.7 14.7 N N D. D. 147 147 NN

16.16.  A 5-g bullet with a muzzle velocity s A 5-g bullet with a muzzle velocity s trikes a 1-kg block hanging vertictrikes a 1-kg block hanging vertic ally in a 1-m rope. If the bulleally in a 1-m rope. If the bulle t is embedded in the block,t is embedded in the block,
calculate the height reached by the block.calculate the height reached by the block.
 A. A. 0.058 0.058 m m B. B. 0.114 0.114 m m C. C. 0.302 0.302 m m D. D. 0.375 0.375 mm

17.17.  A 3 kg block is moving at a speed of  A 3 kg block is moving at a speed of 5 m/s, what is the force required t5 m/s, what is the force required t o bring the block to stop in 8 o bring the block to stop in 8 E -4 seconds?E -4 seconds?
 A. A. 9.2 9.2 kN kN B. B. 13.2 13.2 kN kN C. C. 15.4 15.4 kN kN D. D. 18.8 18.8 kNkN

18.18.  A toy rocket of mass 15 kg is placed  A toy rocket of mass 15 kg is placed on a horizontal surface, and the enon a horizontal surface, and the en gine is ignited. The engine deligine is ignited. The engine deli vers a force equal tovers a force equal to
(0.25+0.50t) N, where t is in seconds, and the coefficient of friction between the rocket and the surface is 0.01, determine the(0.25+0.50t) N, where t is in seconds, and the coefficient of friction between the rocket and the surface is 0.01, determine the
velocity of the rocket 7 s after ignition.velocity of the rocket 7 s after ignition.
 A. A. 14.0 14.0 m/s m/s B. B. 3.7 3.7 m/s m/s C. C. 13.3 13.3 m/s m/s D. D. 26.3 26.3 m/sm/s

19.19. What average force is necessary to stop a 0.45 caliber bullet of mass 15 grams and speed of 300 m/s as it penetrates a block ofWhat average force is necessary to stop a 0.45 caliber bullet of mass 15 grams and speed of 300 m/s as it penetrates a block of
distance of 5 cm?distance of 5 cm?
 A. A. 12.5 12.5 kN kN B B 13.0 13.0 kN kN C. C. 3.5 3.5 kN kN D. D. 12.0 12.0 kNkN

20.20.  A body weighing 40 lb starts from res A body weighing 40 lb starts from res t and slides down a plane at an at and slides down a plane at an a ngle of 30° with the horizontal for whicngle of 30° with the horizontal for whic h the coefficient ofh the coefficient of
friction is 0.3. How far will it move during the third second? How long will it require for it to move 60 ft?friction is 0.3. How far will it move during the third second? How long will it require for it to move 60 ft?
 A. A. 19.02 19.02 ft, ft, 3.87 3.87 s s B. B. 18.75 18.75 ft, ft, 3.50 3.50 s s C. C. 19.33 19.33 ft, ft, 3.94 3.94 s s D. D. 21.50 21.50 ft, ft, 3.56 3.56 ss

21.21.  A uniform beam 10 meters long is fix A uniform beam 10 meters long is fix ed at one end. It has a uniform weighed at one end. It has a uniform weigh t of 40 kg/m along its lengtht of 40 kg/m along its length . A load of 10 kg is suspended. A load of 10 kg is suspended
on the beam 2 m from the free end. The moment at the fixed end ison the beam 2 m from the free end. The moment at the fixed end is
 A. A. 2080 kg·m2080 kg·m B. 2020 kg·mB. 2020 kg·m C. O kg·mC. O kg·m D. 50 kg·mD. 50 kg·m
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22.22.  A single bolt is used to lap a joint two  A single bolt is used to lap a joint two steel bars together. Tensile force osteel bars together. Tensile force o n the bar is 80,000 N. n the bar is 80,000 N. Determine the diameter of the boltDetermine the diameter of the bolt
required if the allowable shearing stress is 70 MPa.required if the allowable shearing stress is 70 MPa.
 A. A. 20 20 mm mm B. B. 17 17 mm mm C. C. 19 19 mm mm D. D. 18 18 mmmm

23.23.  A copper column of annular cross A copper column of annular cross -section has an outer diameter of -section has an outer diameter of 15 feet, and is subjected to a force 15 feet, and is subjected to a force of 45 kips. The allowancof 45 kips. The allowanc ee
compressive stress is 300 lbf/sq.ft. What should be the wall thickness?compressive stress is 300 lbf/sq.ft. What should be the wall thickness?
 A. A. 5.0 5.0 ft ft B. B. 3.5 3.5 ft ft C. C. 3.6 3.6 ft ft D. D. 4.6 4.6 ftft

24.24. What modulus of elasticity in tension is required to obtain a unit deformation of 0.00105m/m from a load producing a unit tensileWhat modulus of elasticity in tension is required to obtain a unit deformation of 0.00105m/m from a load producing a unit tensile
stress of 44,000 psi?stress of 44,000 psi?
 A.  A. 41.905 E 6 psi 41.905 E 6 psi B. 43.101 E 6 psi B. 43.101 E 6 psi C. 42..300 E 6 psi C. 42..300 E 6 psi D. 41.202 E 6 psiD. 41.202 E 6 psi

25.25. Determine the outside diameter of a hollow steel tube that will carry a tensile load of 120,000 lbs at a stress of 20,000 psi. AssumeDetermine the outside diameter of a hollow steel tube that will carry a tensile load of 120,000 lbs at a stress of 20,000 psi. Assume
the wall thickness to be 1/10 of the outside diameter.the wall thickness to be 1/10 of the outside diameter.
 A. A. 12.6 12.6 inches inches B. B. 2.30 2.30 inches inches C. C. 6.0 6.0 inches inches D. D. 4.60 4.60 inchesinches

26.26. Which of the following may be the Poisson’s ratio of a material?Which of the following may be the Poisson’s ratio of a material?
 A.  A. 0.45 0.45 B. 0.50 B. 0.50 C. 0.55 C. 0.55 D. 0.60D. 0.60

27.27.  A water reservoir of 24 m high and 1 A water reservoir of 24 m high and 1 2 m in diameter is to be comp2 m in diameter is to be comp letely filled with water. Find the miletely filled with water. Find the mi nimum thickness of thenimum thickness of the
reservoir plating if the stress is limited to 50 MPa.reservoir plating if the stress is limited to 50 MPa.
 A. A. 24.5 24.5 mm mm B. B. 28 28 mm mm C. C. 21 21 mm mm D. D. 26 26 mmmm

28.28.  A 2-inch solid shaft is driven by a 36 A 2-inch solid shaft is driven by a 36 -inch gear and transmits powe-inch gear and transmits power at 120 rpm. If the allowablr at 120 rpm. If the allowabl e shearing stress is 12 ksi, whate shearing stress is 12 ksi, what
horsepower can be transmitted?horsepower can be transmitted?
 A. A. 29.89 29.89 B. B. 35.89 35.89 C. C. 38.89 38.89 D. D. 34.8934.89

29.29.  A solid steel shaft 2.5 m long is to tra A solid steel shaft 2.5 m long is to tra nsmit a torque T=27 kN·m. The sheansmit a torque T=27 kN·m. The shea r modulus of the material is 83 Gpa r modulus of the material is 83 Gpa and the allowaband the allowablele
shearing stress is 70 MPa. Calculate the required shaft diameter.shearing stress is 70 MPa. Calculate the required shaft diameter.
 A. A. 95 95 mm mm B. B. 100 100 mm mm C. C. 120 120 mm mm D. D. 125 125 mmmm

30.30. From the data in Problem 29, calculate the angle of twist between the two ends of the shaft.From the data in Problem 29, calculate the angle of twist between the two ends of the shaft.
 A. A. 1.450° 1.450° B. B. 1.944° 1.944° C. C. 2.458° 2.458° D. D. 3.005°3.005°

BRINGHOME EXAMBRINGHOME EXAM
“No matter who you are “No matter who you are it’s the simplest things in it’s the simplest things in life that lead you life that lead you to believe that you can achieve anything.” to believe that you can achieve anything.” 

Ronaldo (Ronaldinho) Assis MorelraRonaldo (Ronaldinho) Assis Morelra  – – midfielder for FC  midfielder for FC BarcelonaBarcelona
1.1.  A 550 kg mass initially at rest is acte A 550 kg mass initially at rest is acte d upon by a force of 500 N. Whad upon by a force of 500 N. Wha t is the velocity of the mat is the velocity of the ma ss after 4 seconds?ss after 4 seconds?

 A. A. 4.96 4.96 m/sec m/sec B. B. 27.10 27.10 m/secm/sec C. C. 3.64 3.64 m/sec m/sec D. D. 4.87 4.87 m/secm/sec
2.2.  A 70-kg astronaut is floating inside a  A 70-kg astronaut is floating inside a spaceship that is in circular orbit aspaceship that is in circular orbit a t an altitude of 207 km above the t an altitude of 207 km above the earth, where theearth, where the

gravitational intensity is 9.2 N/kg. What is the magnitude of the force of gravity on the astronaut?gravitational intensity is 9.2 N/kg. What is the magnitude of the force of gravity on the astronaut?
 A. A. zero zero B. B. 70 70 N N C. C. 50 50 kgf kgf D. D. 644 644 NN

3.3.  A 10 lbm object is acted upon a 4.4 l A 10 lbm object is acted upon a 4.4 l bf force. What acceleration in ft/sbf force. What acceleration in ft/s22 does the object possess? does the object possess?
 A. A. 12.4 12.4 B. B. 10.0 10.0 C. C. 14.2 14.2 D. D. 1313

4.4. If a force of 86 N parallel to the surface of a 20° inclined plane will push a 120-N block up the plane at constant speed, what forceIf a force of 86 N parallel to the surface of a 20° inclined plane will push a 120-N block up the plane at constant speed, what force
parallel to the plane will push it down at constant speed?parallel to the plane will push it down at constant speed?
 A. A. 15 15 N N B. B. 25 25 N N C. C. 35 35 N N D. D. 45 45 NN

5.5.  A 20-kg block resting on the floor is a A 20-kg block resting on the floor is a cted by a horizontal force of 10cted by a horizontal force of 10 0 N and reaches a velocity of 12 m/s 0 N and reaches a velocity of 12 m/s in a distance of 40 m.in a distance of 40 m.
Determine the coefficient of friction between the block and the floor.Determine the coefficient of friction between the block and the floor.
 A. A. 0.364 0.364 B. B. 0.256 0.256 C. C. 0.422 0.422 D. D. 0.3260.326

6.6.  A 100 lb wooden crate is pushed ac A 100 lb wooden crate is pushed ac ross a stone floor with a horizontal foross a stone floor with a horizontal fo rce of 45 pounds. How lorce of 45 pounds. How lo ng will it take for the crate startingng will it take for the crate starting
from rest to travel 200 ft. Assume coefficient of friction between the crate and floor is to be 0.4.from rest to travel 200 ft. Assume coefficient of friction between the crate and floor is to be 0.4.
 A. A. 12.5 12.5 s s B. B. 20.2 20.2 s s C. C. 17.4 17.4 s s D. D. 15.8 15.8 ss

7.7. In what distance can a 6000-lb truck be stopped from a speed of 44 ft/s, if the coefficient of friction between tires and roadway isIn what distance can a 6000-lb truck be stopped from a speed of 44 ft/s, if the coefficient of friction between tires and roadway is
0.70.0.70.
 A.  A. 43.214 ft 43.214 ft B. 41.522 ft B. 41.522 ft C. 40.264 ft C. 40.264 ft D. 42.214 ftD. 42.214 ft

8.8.  A 100-inch long aluminum bar is subj A 100-inch long aluminum bar is subj ected to a tensile stress of 25,0ected to a tensile stress of 25,0 00 psi. Find the elongation. E=10 E 6 00 psi. Find the elongation. E=10 E 6 psipsi
 A. A. 0.025 0.025 psi psi B. B. 0.25 0.25 in in C. C. 0.45 0.45 in in D. D. 0.65 0.65 inin

9.9. What force is necessary to punch a ½ inch hole in a 3/8 thick plate if the ultimate shearing strength of the plate is 42000 psi?What force is necessary to punch a ½ inch hole in a 3/8 thick plate if the ultimate shearing strength of the plate is 42000 psi?
 A. A. 24940 24940 lbf lbf B. B. 24620 24620 lbf lbf C. C. 24960 24960 lbf lbf D. D. 24740 24740 lbflbf

10.10. What can be the maximum load be on the column, if the cross-sectional area is 144 ftWhat can be the maximum load be on the column, if the cross-sectional area is 144 ft22 and the compressive stress cannot exceed and the compressive stress cannot exceed
200 lbf/ft200 lbf/ft22??
 A. A. 20 20 kips kips B. B. 22 22 kips kips C. C. 28.8 28.8 kips kips D. D. 30 30 kipskips

11.11.  A hole is to be punched out of a p A hole is to be punched out of a p late having an ultimate shearing stlate having an ultimate shearing st ress of 300 MPa. If the compresress of 300 MPa. If the compres sive stress in the punch issive stress in the punch is
limited to 400 MPa, determine the maximum thickness of plate from which a hole 100 mm in diameter can be punched.limited to 400 MPa, determine the maximum thickness of plate from which a hole 100 mm in diameter can be punched.
 A. A. 10 10 mm mm B. B. 23.5 23.5 mm mm C. C. 26.22 26.22 mm mm D. D. 33.3 33.3 mmmm

12.12.  A 6 foot diameter bar experiences a t A 6 foot diameter bar experiences a t orque of 200 ft·lbf. What is the morque of 200 ft·lbf. What is the maximum shear stress in the bar?aximum shear stress in the bar?
 A. A. 2.2 lbf/ft2.2 lbf/ft22 B. B. 2.5 2.5 lbf/ftlbf/ft22 C. C. 3.9 3.9 lbf/ftlbf/ft22 D. D. 4.7 4.7 lbf/ftlbf/ft22

13.13.  A body weighing 2225 N dragged alo A body weighing 2225 N dragged alo ng a rough horizontal plane by a fong a rough horizontal plane by a fo rce of 445 N. If the coefficient of rce of 445 N. If the coefficient of friction is1/12 and thfriction is1/12 and th e linee line
of the pull makes an angle of 18° above the horizontal, what is the velocity acquired from rest in the first 5.5 m?of the pull makes an angle of 18° above the horizontal, what is the velocity acquired from rest in the first 5.5 m?
 A.  A. 3.48 m/s 3.48 m/s B. 3.04 m/s B. 3.04 m/s C. 3.64 m/s C. 3.64 m/s D. 3.26 m/sD. 3.26 m/s

14.14. 1 12 foot ladder weighing 40 pounds is leaning on a wall such that it makes an angle of 60° with the floor. When a 180 pound-man1 12 foot ladder weighing 40 pounds is leaning on a wall such that it makes an angle of 60° with the floor. When a 180 pound-man
reaches a point 8 feet from the lower end of the ladder, the ladder is just about to slip. Determine the friction coefficient between thereaches a point 8 feet from the lower end of the ladder, the ladder is just about to slip. Determine the friction coefficient between the
ladder and the floor. The coefficient of friction between the ladder and the wall is 0.20.ladder and the floor. The coefficient of friction between the ladder and the wall is 0.20.
 A. A. 0.20 0.20 B. B. 0.25 0.25 C. C. 0.30 0.30 D. D. 0.350.35

15.15.  A 200 kg crate impends to slide down  A 200 kg crate impends to slide down a ramp inclined at an angle of 19a ramp inclined at an angle of 19 .29° with the horizontal. What is the fricti.29° with the horizontal. What is the fricti onal resistance?onal resistance?
 A. A. 612.38 612.38 N N B. B. 628.38 628.38 N N C. C. 648.16 648.16 N N D. D. 654.12 654.12 NN

16.16.  A force of 200 lbf acts on a block at a A force of 200 lbf acts on a block at a n angle of 28° with respect to horizn angle of 28° with respect to horiz ontal. The block is pushed 2 feet ontal. The block is pushed 2 feet horizontally. What is thehorizontally. What is the
work done by this force?work done by this force?
 A. A. 215 215 J J B. B. 320 320 J J C. C. 480 480 J J D. D. 540 540 JJ

17.17.  A locomotive train exerts a dragging  A locomotive train exerts a dragging force of 10000 newton at a spforce of 10000 newton at a sp eed of 5 m/sec. the horsepower eed of 5 m/sec. the horsepower delivered by the engine isdelivered by the engine is
 A. A. 63 63 B. B. 65 65 C. C. 67 67 D.69D.69

18.18.  An automobile has a power output of  An automobile has a power output of 1 hp. When it pulls a cart with a fo1 hp. When it pulls a cart with a fo rce of 300 N, what is the cart’s rce of 300 N, what is the cart’s velocity?velocity?
 A. A. 0.249 0.249 m/s m/s B. B. 249 249 m/s m/s C. C. 24.9 24.9 m/s m/s D. D. 2.49 2.49 m/sm/s
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B.B.
19.19. What horizontal force P can be applied to a 100 kg block in a level surface with coefficient of friction of 0.2 that will cause anWhat horizontal force P can be applied to a 100 kg block in a level surface with coefficient of friction of 0.2 that will cause an

acceleration of 2.5 m/sacceleration of 2.5 m/s22??
 A.  A. 446.2 N 446.2 N B. 224.5 N B. 224.5 N C. 53.5 N C. 53.5 N D. 343.5 ND. 343.5 N

20.20.  A 2kg mass resting on a horizontal ta A 2kg mass resting on a horizontal ta ble is attached by a light string oveble is attached by a light string ove r a frictionless puller a frictionless pulle y to a 5 kg mass hanging below. The 2y to a 5 kg mass hanging below. The 2
kg mass rests on a frictionless surface. If the system is released, what will be the approximate acceleration of both masses?kg mass rests on a frictionless surface. If the system is released, what will be the approximate acceleration of both masses?
 A. A. 20 m/s20 m/s22 B. B. 15 15 m/sm/s22 C. C. 12 12 m/sm/s22 D. D. 5 5 m/sm/s22

21.21.  A car moving at 70 km/hr has a mass  A car moving at 70 km/hr has a mass of 1700 kg. What force is necessof 1700 kg. What force is necess ary to decelerate it at a rate of 40 cary to decelerate it at a rate of 40 c m/sm/s22??
 A. A. 4250 4250 N N B. B. 0.68 0.68 N N C. C. 680 680 N N D. D. 42.5 42.5 NN

22.22.  A 50 kN truck traveling with a speed  A 50 kN truck traveling with a speed of 50 kph hits a lamp post and is broof 50 kph hits a lamp post and is bro ught to rest on 0.1 seconds. Whught to rest on 0.1 seconds. Wh at is the average force at is the average force ofof
the truck?the truck?
 A. A.  – –408 408 kN kN B. B. -508 -508 kN kN C. C. -608 -608 kN kN D. D. -708 -708 kNkN

23.23.  A 550 kg mass initially at rest is acte A 550 kg mass initially at rest is acte d upon by a force of 50 kN. What is d upon by a force of 50 kN. What is the velocity of the mass after 4 sethe velocity of the mass after 4 se conds?conds?
 A. A. 4.96 4.96 m/sec m/sec B. B. 27.10 27.10 m/sec m/sec C. C. 13.55 13.55 m/sec m/sec D. D. 4.87 4.87 m/secm/sec

24.24.  A force of 20 newton gives an obje A force of 20 newton gives an obje ct an acceleration of 5 m/sct an acceleration of 5 m/s22. What force would be needed to give the same object an acceleration. What force would be needed to give the same object an acceleration
of 1 m/sof 1 m/s22??
 A. A. 10 10 N N B. B. 5 5 N N C. C. 4 4 N N D. D. 2 2 NN

25.25.  A body weighing 1000 lb falls 6 in a A body weighing 1000 lb falls 6 in a nd strikes a 2,000-lb (per innd strikes a 2,000-lb (per in ) spring. The deformation of the sp) spring. The deformation of the sp ring isring is
 A.  A. 3.0 in 3.0 in B. 3.5 in B. 3.5 in C. 3.8 in C. 3.8 in D. 4.2 inD. 4.2 in

26.26.  A 1100 kg car travels on a straight hi A 1100 kg car travels on a straight hi ghway with a speed of 30 m/s. The drghway with a speed of 30 m/s. The dr iver sees a red light ahead and appiver sees a red light ahead and app lies her brakes whiclies her brakes whic hh
exert a constant braking force of 4 kN. In how many seconds will the car stop?exert a constant braking force of 4 kN. In how many seconds will the car stop?
 A. A. 4.125 4.125 sec sec B. B. 3.636 3.636 sec sec C. C. 6.55 6.55 sec sec D. D. 8.25 8.25 secsec

27.27.  A 300 g ball at rest is struck with a ba A 300 g ball at rest is struck with a ba t with force of 150 N. If the bat was t with force of 150 N. If the bat was in contact with the ball for 0.02 sein contact with the ball for 0.02 se c, the balls velc, the balls velocity isocity is
 A. A. 0.01 0.01 m/s m/s B. B. 0.1 0.1 m/s m/s C. C. 2.5 2.5 m/s m/s D. D. 10 10 m/sm/s

28.28.  A force applied to a 50-kg box on a l A force applied to a 50-kg box on a l evel floor is just enough to start it mevel floor is just enough to start it m oving. The coefficients of static anoving. The coefficients of static an d kinetic friction are,d kinetic friction are,
respectively, 0.5 and 0.3. If the same force continues to be applied to the box, it will have an acceleration of approximatelyrespectively, 0.5 and 0.3. If the same force continues to be applied to the box, it will have an acceleration of approximately
 A.  A. 2 m/s2 m/s22 B. B. 3 3 m/sm/s22 C. C. 4 4 m/sm/s22 D. D. 5 5 m/sm/s22

29.29.  A mass of 10 lbm is acted on by a for A mass of 10 lbm is acted on by a for ce of 3.5 lbf. What is the acceleratice of 3.5 lbf. What is the accelerati on in ft/minon in ft/min22??
 A. A. 40,200 ft/min40,200 ft/min22 B. B. 40,300 40,300 ft/minft/min22 C. C. 40,400 40,400 ft/minft/min22 D. D. 40,500 40,500 ft/minft/min22

30.30.  A 6-inch rivet undergoes shear force  A 6-inch rivet undergoes shear force of 875 lbs. The stress in of 875 lbs. The stress in the rivet isthe rivet is
 A. A. 61.9 61.9 psi psi B. B. 30.95 30.95 psi psi C. C. 92.31 92.31 psi psi D. D. 41.23 41.23 psipsi

31.31.  A steel tie rod on bridge must be mad A steel tie rod on bridge must be mad e to withstand a pull of 5000 lbs. Fe to withstand a pull of 5000 lbs. F ind the diameter of the rod assumiind the diameter of the rod assumi ng a factor of safeng a factor of safe ty of 5ty of 5
and ultimate stress of 64000 psi.and ultimate stress of 64000 psi.
 A. A. 0.75 0.75 B. B. 0.71 0.71 C. C. 0.84 0.84 D. D. 0.790.79

32.32.  A 30-m long aluminum bar is subject A 30-m long aluminum bar is subject ed to a tensile stress of 172 MPa. Fed to a tensile stress of 172 MPa. F ind the elongation if E= 69116 MPind the elongation if E= 69116 MP a?a?
 A. A. 0.746 0.746 m m B. B. 0.007 0.007 m m C. C. 6.270 6.270 m m D. D. 7.46 7.46 mm

33.33.  A steel wire is 6 m long hanging verti A steel wire is 6 m long hanging verti cally supports a load of 2000 N. cally supports a load of 2000 N. Neglecting the weight of the Neglecting the weight of the wire, determine the requiredwire, determine the required
diameter if the stress is not to exceed 140 MPa and the total elongation is not to exceed 4 mm. E= 200000 MPadiameter if the stress is not to exceed 140 MPa and the total elongation is not to exceed 4 mm. E= 200000 MPa
 A. A. 3.4 3.4 mm mm B. B. 4.4 4.4 mm mm C. C. 4.26 4.26 mm mm D. D. 5.4 5.4 mmmm

34.34.  A steel cylindrical pressure vessel i A steel cylindrical pressure vessel i s subjected to a pressure of 21 s subjected to a pressure of 21 MPa. Its outer diameter is 4.6 m, aMPa. Its outer diameter is 4.6 m, a nd its wall thickness is 200 m.nd its wall thickness is 200 m.
The maximum principal stress in this vessel is most nearlyThe maximum principal stress in this vessel is most nearly
 A. A. 183 183 MPa MPa B. B. 221 221 MPa MPa C. C. 362 362 MPa MPa D. D. 432 432 MPaMPa

35.35.  A solid steel shaft 2.5 m long is to tra A solid steel shaft 2.5 m long is to tra nsmit a torque T=27 kN·m. The sheansmit a torque T=27 kN·m. The shea r modulusr modulusof the material is 83 GPa and the allowableof the material is 83 GPa and the allowable
shearing stress is 70 MPa. Find the required shaft diameter.shearing stress is 70 MPa. Find the required shaft diameter.
 A. A. 120 120 mm mm B. B. 122 122 mm mm C. C. 130 130 mm mm D. D. 125 125 mmmm

----------------------------------------------------------------------------------NOTHING FOLLOWS-----------------------------------------------------------------------------------------------------------------------------------------------------------------NOTHING FOLLOWS-------------------------------------------------------------------------------
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General Engineering & ChE LawsGeneral Engineering & ChE Laws
Engineering Economics & ChE LawsEngineering Economics & ChE Laws

1.1.  An agreement between or among t An agreement between or among t wo or more persons is a/anwo or more persons is a/an
 A. A. obligation obligation B. B. charter charter C. C. writwrit D. contractD. contract

2.2. Who is the present chairman of the Board of Chemical Engineering?Who is the present chairman of the Board of Chemical Engineering?
 A. A. Lauro Lauro Guevara Guevara B. B. Rogelio Rogelio Panlasigui Panlasigui C. C. Lydia Lydia Tansinsin Tansinsin D. D. Ofelia Ofelia BulaongBulaong

3.3. The new Chemical Engineering law in the Philippines isThe new Chemical Engineering law in the Philippines is
 A. A. RA RA 318 318 B. B. RA RA 9297 9297 C. C. RA RA 138 138 D. D. RA RA 308308

4.4. Who appoints the Board of Chemical Engineers?Who appoints the Board of Chemical Engineers?
 A. A. The The PRC PRC Chairman Chairman C. C. The The PICHE PICHE PresidentPresident
B.B. The The Chief Chief Justice Justice D. D. The The President President of of the the PhilippinesPhilippines

5.5. Who in the Philippine Senate was the main proponent of the Chemical Engineering Law of 2004?Who in the Philippine Senate was the main proponent of the Chemical Engineering Law of 2004?
 A. A. Ramon Ramon Magsaysay Magsaysay Jr. Jr. B. B. Aquilino Aquilino Pimentel Pimentel C. C. Franklin Franklin Drilon Drilon D. D. Loren Loren LegardaLegarda

6.6. Who is the new chairman of PRC?Who is the new chairman of PRC?
 A. A. Leonor Leonor Tripon-Rosero Tripon-Rosero C. C. Maria Maria Fortuna-IbeFortuna-Ibe
B.B. Rogelio Rogelio Panlasigue Panlasigue D. D. Teresita Teresita R. R. MananzalaMananzala

7.7. What is the reciprocal of sinking fund factor?What is the reciprocal of sinking fund factor?
 A. A. single single payment payment present present worth worth factor factor C. C. capital capital recovery recovery factorfactor
B.B. single single payment payment compound compound amount amount factor factor D. D. uniform uniform series series compound compound amount amount factorfactor

8.8. The reciprocal of capital recovery factor isThe reciprocal of capital recovery factor is
 A.  A. uniform series worth factor uniform series worth factor C. uniform series compound amount C. uniform series compound amount factorfactor
B. B. sinking sinking fund fund factor factor D. D. single single payment payment present present worth worth factorfactor

9.9. The effective rate of 14% compounded semiannually isThe effective rate of 14% compounded semiannually is
 A.  A. 14.49% 14.49% B. 12.36% B. 12.36% C. 14.94% C. 14.94% D. 14.88%D. 14.88%

10.10. The capital recovery factor for 20 years is 0.06722. What is the interest rate?The capital recovery factor for 20 years is 0.06722. What is the interest rate?
 A.  A. 8% 8% B.4% B.4% C. 5% C. 5% D.6%D.6%

11.11.  About how long will it take for P1000 About how long will it take for P1000 0 invested at 5% per year, compo0 invested at 5% per year, compo unded annually, to double in vaunded annually, to double in va lue?lue?
 A. A. 5 5 yrs yrs B. B. 10 10 yrs yrs C. C. 15 15 yrs yrs D. D. 20 20 yrsyrs

12.12.  A nominal interest rate of 3% comp A nominal interest rate of 3% comp ounded continuously is giveounded continuously is given on an account. What is the accumulan on an account. What is the accumula ted amount of P10,000 in tented amount of P10,000 in ten
years?years?
 A.  A. P13,498.60 P13,498.60 B. P13,500.10 B. P13,500.10 C. P13,650.20 C. P13,650.20 D. P13,620.00D. P13,620.00

13.13.  A deposit of P1000/month in a bank  A deposit of P1000/month in a bank giving 6% interest compounded giving 6% interest compounded monthly for two years. He stopmonthly for two years. He stops making deposits ands making deposits and
withdrawals for after 5 years. What is the amount of money in the bank after 7 years?withdrawals for after 5 years. What is the amount of money in the bank after 7 years?
 A.  A. P34304 P34304 B. P50200 B. P50200 C. P321111 C. P321111 D. P34890D. P34890

14.14.  A man needs to borrow P73200 from  A man needs to borrow P73200 from the bank which charges 12% compthe bank which charges 12% compounded annually in order to bounded annually in order to b uild a house. How much mustuild a house. How much must
he pay monthly to amortize the loan within a period of ten years>he pay monthly to amortize the loan within a period of ten years>
 A. A. 13994.17 13994.17 B. B. 12955.2 12955.2 C. C. 15855.45 15855.45 D. D. 12000.2512000.25

15.15. If money is worth 12% compounded quarterly, what is the present value of the perpetuity of P1000 payable monthly?If money is worth 12% compounded quarterly, what is the present value of the perpetuity of P1000 payable monthly?
 A. A. P453,876.80 P453,876.80 B. B. P100,976.23 P100,976.23 C. C. P342,993.70 P342,993.70 D. D. P100,993.78P100,993.78

16.16.  A series of equal quarterly receipts o A series of equal quarterly receipts o f Php 1,000 extends over a periof Php 1,000 extends over a perio d of 5 years. What is the presed of 5 years. What is the prese nt worth of his quarterlnt worth of his quarterl yy
payment series at 8% interest, compounded continuously?payment series at 8% interest, compounded continuously?
 A. A. Php Php 16,351 16,351 B. B. Php Php 16,320 16,320 C. C. Php Php 15,971 15,971 D. D. Php Php 18,34518,345

17.17. It is desired to make an initial limp sum investment that will provide for a withdrawal of P5,000 at the end of year, P6,000 at the endIt is desired to make an initial limp sum investment that will provide for a withdrawal of P5,000 at the end of year, P6,000 at the end
of year 2, and amounts increasing P1,000 per year to a final P24,000 at the end of year 20. How great as initial investment will beof year 2, and amounts increasing P1,000 per year to a final P24,000 at the end of year 20. How great as initial investment will be
required if it earns 5% compounded annually?required if it earns 5% compounded annually?
 A. A. P100,680 P100,680 B. B. P160,080 P160,080 C. C. P180,060 P180,060 D. D. P160,800P160,800

18.18. What is the internal rate of return on the following cash flows?What is the internal rate of return on the following cash flows?
Current Current year year (n) (n) spend spend P P 100,000.00100,000.00

n+1 n+1 spend spend P P 50,000.0050,000.00
n+2 n+2 receive receive P P 100,000.00100,000.00
n+3 n+3 receive receive P P 103,000.00103,000.00

 A. A. 18.5% 18.5% B. B. 15% 15% C. C. 17.5% 17.5% D. D. 20%20%
19.19. Company Z is considering the purchase of new equipment for replacement. Its initial cost is $250,000. The equipment requires anCompany Z is considering the purchase of new equipment for replacement. Its initial cost is $250,000. The equipment requires an

annual maintenance cost of $15,000. Also to be taken into account is an additional overhauling cost (at the end of every 7 years, ofannual maintenance cost of $15,000. Also to be taken into account is an additional overhauling cost (at the end of every 7 years, of
$80,000. The company plans to use the equipment for an infinite period. Find the capitalized equivalent cost of this investment at an$80,000. The company plans to use the equipment for an infinite period. Find the capitalized equivalent cost of this investment at an
interest rate of 12%.interest rate of 12%.

 A. A. less less than than $439,000 $439,000 D. D. between between $439,001 $439,001 and and $442,000$442,000
B.B. between between $442,001 $442,001 and and $445,000 $445,000 E. E. between between $445,001 $445,001 and and $448,000$448,000

0 0 1 1 2 2 3 3 4 4 5 5 6 6 7 7 8 8 9 10 9 10 11 11 12 12 13 13 14 15 14 15 16 16 ……

15K 15K 15K 15K 15K 15K 15K 15K 15K 15K 15K 15K 15K 15K 15K 15K 15K 15K 15K 15K 15K 15K 15K 15K 1515K 15K K 15K 15K 15K 15K 15K ……

250K 80K250K 80K
80K …80K …
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C.C. greater than $448,001greater than $448,001
20.20. The annual maintenance cost of a machine is P70,000. If the cost of making a forging tool is P56 and its selling price is P125 perThe annual maintenance cost of a machine is P70,000. If the cost of making a forging tool is P56 and its selling price is P125 per

forged unit, find the number of units to be forged to.forged unit, find the number of units to be forged to.
 A. A. 1160 1160 B. B. 988 988 C. C. 1015 1015 D. D. 10001000

21.21.  A city government is considering in A city government is considering in creasing the capacity of the curcreasing the capacity of the cur rent waste water treatment plant. Thrent waste water treatment plant. Th e estimated financial data fore estimated financial data for
the project is as follows:the project is as follows:

Description DataDescription Data
Capital Capital Investment Investment Php Php 1,200,000.001,200,000.00
Project Project Life Life 25 25 yearsyears
Incremental Incremental Annual Annual Benefits Benefits Php Php 250,000.00250,000.00
Incremental Incremental Annual Annual Costs Costs Php Php 110,000.00110,000.00
Salvage Salvage Value Value Php Php 50,000.0050,000.00
Discount Discount rate rate 6%6%

What would be the net benefit cost ratio for this expansion project?What would be the net benefit cost ratio for this expansion project?
 A. A. 3.62 3.62 B. B. 3.12 3.12 C. C. 1.61 1.61 D. D. 2.232.23

22.22. You brought a car by securing a loan in the amount of $20,000 from Auburn Bank at an interest rate of 9% compounded monthly.You brought a car by securing a loan in the amount of $20,000 from Auburn Bank at an interest rate of 9% compounded monthly.
You agreed to pay off the loan in 48 equal monthly installments (each payment occurs at the end of each month), immediately afterYou agreed to pay off the loan in 48 equal monthly installments (each payment occurs at the end of each month), immediately after
3636thth payment, you want to pay off the remainder of the loan in a lump sum amount, what should this amount be? payment, you want to pay off the remainder of the loan in a lump sum amount, what should this amount be?
 A.  A. less than $5,693 less than $5,693 D. between $5,693 and $5,695D. between $5,693 and $5,695
B.B. between between $5,696 $5,696 and and $5,698 $5,698 E. E. between between $5,699 $5,699 and and $5,701$5,701
C.C. more than $5,703more than $5,703

23.23.  A machine purchased for Php 45,00 A machine purchased for Php 45,00 0 had a depreciable life of 4 ye0 had a depreciable life of 4 ye ars. It will have an expected sars. It will have an expected salvage value of Php 5,000 at thalvage value of Php 5,000 at th ee
end of the depreciable life. Using the straight line method, what is the book value at the end of the year 2?end of the depreciable life. Using the straight line method, what is the book value at the end of the year 2?
 A. A. Php Php 27,500.00 27,500.00 B. B. Php Php 35,828.00 35,828.00 C. C. Php Php 20,000.00 20,000.00 D. D. Php Php 25,00025,000

24.24.  ABC Corporation makes it policy  ABC Corporation makes it policy that for any new equipment purchasethat for any new equipment purchase d, the annual depreciation cost shod, the annual depreciation cost sho uld not exceed 20% of theuld not exceed 20% of the
first cost at any time with no salvage value. Determine the length of service life necessary if the depreciation used is the SYDfirst cost at any time with no salvage value. Determine the length of service life necessary if the depreciation used is the SYD
method.method.
 A.  A. 9 years 9 years B. 10 years B. 10 years C. 12 years C. 12 years D. 19 yearsD. 19 years

25.25.  A machine costing P 720,000 is esti A machine costing P 720,000 is esti mated to have a book value of P mated to have a book value of P 40,545.73 when retired at the end 40,545.73 when retired at the end of 10 years. Depreciatioof 10 years. Depreciatio nn
cost is computed using a constant percentage of the declining book value. What is the annual rate of depreciation in %?cost is computed using a constant percentage of the declining book value. What is the annual rate of depreciation in %?
 A. A. 28 28 B. B. 25 25 C. C. 16 16 D. D. 3030

26.26.  A 6%, $10,000 bond has interest pay A 6%, $10,000 bond has interest pay able annually. The bond will mature 1able annually. The bond will mature 1 0 years from now. At what market in0 years from now. At what market in terest rate will theterest rate will the
present worth of the bond be $10,000?present worth of the bond be $10,000?
 A. A.  At an interest rate less than 6 At an interest rate less than 6 % per year % per year C. 6% per yearC. 6% per year
B.B. 6% 6% per per year year compounded compounded semiannually semiannually D. D. At At an an interest interest rate rate greater greater than than 7%/year7%/year

27.27.  A $10,000 municipal bond has an int A $10,000 municipal bond has an int erest rate of 6% per year, compounderest rate of 6% per year, compound ed semiannually the bond wiled semiannually the bond wil l mature in 10 years. If thel mature in 10 years. If the
market interest rate is 8% per year compounded semiannually, a person purchasing the bond should be willing to pay:market interest rate is 8% per year compounded semiannually, a person purchasing the bond should be willing to pay:
 A. A. $10,000$10,000
B. B. An An amount amount less less than than $10,000$10,000
C.C.  An amount greater than $10,00 An amount greater than $10,00 00
D.D. The amount cannot be determined from the information that is providedThe amount cannot be determined from the information that is provided

28.28.  A $25,000 bond has interest payable  A $25,000 bond has interest payable at 4% per year compounded quat 4% per year compounded qu arterly. The bond will mature in ten yarterly. The bond will mature in ten y ears. At a market interestears. At a market interest
rate of 8% per year compounded quarterly, the present worth of the bond is closest to:rate of 8% per year compounded quarterly, the present worth of the bond is closest to:
 A. A. $14,235 $14,235 B. B. $18,161 $18,161 C. C. $20,963 $20,963 D. D. $23,610$23,610

29.29.  A 9%, $ A 9%, $10,000 bond with interest payable semiannually was issued three years ago. The bond’s maturity date is 10 years after10,000 bond with interest payable semiannually was issued three years ago. The bond’s maturity date is 10 years after
issue. The interest rate in the marketplace is 12% per year compounded semiannually. The amount of interest the bond-holder willissue. The interest rate in the marketplace is 12% per year compounded semiannually. The amount of interest the bond-holder will
receive every six months is:receive every six months is:
 A.  A. $450 $450 B. $600 B. $600 C. $900 C. $900 D. $1200D. $1200

30.30. The present worth of the bond is closest to:The present worth of the bond is closest to:
 A. A. $8,279 $8,279 B. B. $8,606 $8,606 C. C. $9,245 $9,245 D. D. $11,675$11,675

BRINGHOME EXAMBRINGHOME EXAM
“Make it AS SIMPLE AS possible,“Make it AS SIMPLE AS possible, -- BUT NEVER SIMPLER!” (A. BUT NEVER SIMPLER!” (A. Einstein)Einstein)

1.1. For an 8%, $10,000 bond with interest payable quarterly, the amount and frequency of the interest payments is:For an 8%, $10,000 bond with interest payable quarterly, the amount and frequency of the interest payments is:
 A. A. $800 $800 paid paid one one time time per per year year C. C. $800 $800 paid paid every every three three monthsmonths
B.B. $200 $200 paid paid every every 4 4 months months D. D. $200 $200 paid paid every every 3 3 monthsmonths

2.2. Interest payments on a bond are $300 every six months. If the face value of the bond is $10,000, the bond interest rate is:Interest payments on a bond are $300 every six months. If the face value of the bond is $10,000, the bond interest rate is:
 A. A. 3% 3% per per year year C. C. 3% 3% per per year year compounded compounded semiannuallysemiannually
B. B. 6% 6% per per year year compounded compounded semiannually semiannually D. D. 12% 12% per per year year compounded compounded quarterlyquarterly

3.3. Interest payments on a certain bond are $500 every three months. If the bond interest rate is 10% per year compounded quarterly,Interest payments on a certain bond are $500 every three months. If the bond interest rate is 10% per year compounded quarterly,
the bond face value is:the bond face value is:
 A. A. $5,000 $5,000 B. B. $10,000 $10,000 C. C. $15,000 $15,000 D. D. $20,000$20,000

4.4.  A $50,000 bond has a maturity dat A $50,000 bond has a maturity dat e of six years from now. The bond ine of six years from now. The bond in terest rate is 8% per year payablterest rate is 8% per year payabl e semiannually. At a mae semiannually. At a ma rketrket
interest rate of 4% per year payable semiannually, the present worth of the bond is closest to:interest rate of 4% per year payable semiannually, the present worth of the bond is closest to:
 A. A. $41,695 $41,695 B. B. $44,291 $44,291 C. C. $52,341 $52,341 D. D. $55,288$55,288

5.5.  A firm needs financing assistance to  A firm needs financing assistance to buy a machine costing P100,00buy a machine costing P100,000. Four financing plans a0. Four financing plans a re being considered as follows: Optiore being considered as follows: Optio nn
1: Pay P110,000 in cash one year after receiving the machine. Option 2: Pay P22,750 for a year for five years with the first payment1: Pay P110,000 in cash one year after receiving the machine. Option 2: Pay P22,750 for a year for five years with the first payment
made one year after delivery of unit. Option 3: Pay P13,400 a year for 10 years with the first payment made two years aftermade one year after delivery of unit. Option 3: Pay P13,400 a year for 10 years with the first payment made two years after
receiving the unit. Option 4: Pay P50,000 in cash one year after receiving the machine, and P15,000 a year for five years with thereceiving the unit. Option 4: Pay P50,000 in cash one year after receiving the machine, and P15,000 a year for five years with the
first payment made two years after receiving the unit. Which is the best financial plan?first payment made two years after receiving the unit. Which is the best financial plan?
 A.  A. Option 2 Option 2 B. Option 4 B. Option 4 C. Option 1 C. Option 1 D. Option 3D. Option 3

6.6.  An investment of Php 350,000.00 is  An investment of Php 350,000.00 is made, to be followed by payments made, to be followed by payments of Php 200,000.00 each year foof Php 200,000.00 each year fo r three years. What is ther three years. What is the
annual rate of return on investment for this project?annual rate of return on investment for this project?
 A. A. 41.78% 41.78% B. B. 15% 15% C. C. 57.1% 57.1% D. D. 32.7%32.7%

7.7.  At an interest rate of 3%, what amou At an interest rate of 3%, what amou nt of money after 10 years, that is nt of money after 10 years, that is compounded annually can be obtcompounded annually can be obt ained from a deposit ofained from a deposit of
P5000.00.P5000.00.
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 A.  A. P8720 P8720 B. P7650 B. P7650 C. P5670 C. P5670 D. P7800D. P7800
8.8. Compute the number of blocks that an ice plant must be able to sell per month to break-even based on the following data:Compute the number of blocks that an ice plant must be able to sell per month to break-even based on the following data:

Cost of electricity pCost of electricity p er block…………………………..P20er block…………………………..P20
Tax to be paid Tax to be paid per block………………………………per block………………………………P2P2
Real state Real state tax……………………………tax…………………………………………..P3500/month……………..P3500/month
Salaries and wSalaries and wages………………………ages…………………………………...P25000/month…………...P25000/month
Others…………………………………………………..P12000/monthOthers…………………………………………………..P12000/month
Selling price Selling price of ice………………………………of ice……………………………………..P55/block……..P55/block

 A. A. 1127 1127 blocks blocks B. B. 1232 1232 blocks blocks C. C. 1228 1228 blocks blocks D. D. 1332 1332 blocksblocks
9.9. How long will your money be doubled if the rate of interest is 12% compounded annually?How long will your money be doubled if the rate of interest is 12% compounded annually?

 A. A. 7.117 7.117 years years B. B. 6.117 6.117 years years C. C. 5.117 5.117 years years D. D. 4.117 4.117 yearsyears
10.10.  A dam was constructed for P200,00 A dam was constructed for P200,00 0. The annual maintenance cost P 0. The annual maintenance cost P 5000. If interest is 5%, the capi5000. If interest is 5%, the capi talized cost of the damtalized cost of the dam

including depreciation, isincluding depreciation, is
 A. A. P100,000 P100,000 B. B. P215,000 P215,000 C. C. P250,000 P250,000 D. D. P300,000P300,000

11.11. What is the book value of equipment purchased three years ago for P15,000 if it is depreciated using the SYD method? TheWhat is the book value of equipment purchased three years ago for P15,000 if it is depreciated using the SYD method? The
expected life is five years.expected life is five years.
 A.  A. P3,000 P3,000 B. P4,000 B. P4,000 C. P6,000 C. P6,000 D. P9,000D. P9,000

12.12. Find the present value in pesos, of a perpetuity of P15,000 payable semiannually if money is worth 8% compounded quarterly.Find the present value in pesos, of a perpetuity of P15,000 payable semiannually if money is worth 8% compounded quarterly.
 A. A. P372,537 P372,537 B. B. P374,977 P374,977 C. C. P373,767 P373,767 D. D. P371,287P371,287

13.13. Find the present value in pesos, of a perpetuity of P15,000 payable semiannually if money is worth 8% compounded quarterly.Find the present value in pesos, of a perpetuity of P15,000 payable semiannually if money is worth 8% compounded quarterly.
 A. A. P372,537 P372,537 B. B. P374,977 P374,977 C. C. P373,767 P373,767 D. D. P371,287P371,287

14.14.  An investment of x pesos is made at t An investment of x pesos is made at t he end of each year for three yeahe end of each year for three yea rs, at an interest rate of 9% per yers, at an interest rate of 9% per ye ar compounded annuaar compounded annua lly.lly.
What will the peso value of the total investment be upon the deposit of the third payment?What will the peso value of the total investment be upon the deposit of the third payment?
 A. A. 0.772x 0.772x B. B. 1.295x 1.295x C. C. 2.278x 2.278x D. D. 3.278x3.278x

15.15.  A machine costs P150,000 and wil A machine costs P150,000 and wil l be sold after eight years for P30,000l be sold after eight years for P30,000 . What is the depreciation valu. What is the depreciation value on the 5e on the 5thth year using “sumyear using “sum
of the year’s digits method” of depreciation?of the year’s digits method” of depreciation?
 A.  A. P13,333 P13,333 B. P15,000 B. P15,000 C. P16,666 C. P16,666 D. P10,000D. P10,000

16.16.  An employee obtained a loan of P An employee obtained a loan of P 100,000 at the rate of 6% compou100,000 at the rate of 6% compou nded annually in order to build a hnded annually in order to build a h ouse. How much must he payouse. How much must he pay
monthly to amortize the loan within a period of 10 years?monthly to amortize the loan within a period of 10 years?
 A. A. P8322.07 P8322.07 monthly monthly C. C. P1101.80 P1101.80 monthlymonthly
B. B. P2494.04 P2494.04 monthly monthly D. D. P3452.90 P3452.90 monthlymonthly

17.17. Which of the following investment options will maximize your future wealth at the end of 20 years? Assume any funds that remainWhich of the following investment options will maximize your future wealth at the end of 20 years? Assume any funds that remain
invested will earn a nominal rate of 12% compounded monthlyinvested will earn a nominal rate of 12% compounded monthly
 A. A. deposit $5000 nowdeposit $5000 now
B. B. deposit $80 deposit $80 at the at the end of end of each month each month for the for the first 10 first 10 yearsyears
C. C. deposit $50 deposit $50 at the at the end of end of each month each month for for 20 years20 years
D. D. deposit a deposit a lump sum lump sum in the in the amount of $amount of $15,000 at the 15,000 at the end of end of year 10year 10

18.18.  A machine has an initial cost of P5 A machine has an initial cost of P5 0,000 and a salvage value of P10,0,000 and a salvage value of P10, 000 after 10 years. Find the boo000 after 10 years. Find the boo k value after 5 years usingk value after 5 years using
straight-line depreciation.straight-line depreciation.
 A. A. P12,500 P12,500 B. B. P30,000 P30,000 C. C. P16,400 P16,400 D. D. P22,300P22,300

19.19.  A man bought equipment which cost A man bought equipment which cost s Php 524,000. Freight and insts Php 524,000. Freight and inst allation expenses cost him Php allation expenses cost him Php 31,000. If the life of the31,000. If the life of the
equipment is 15 years, with an estimated salvage value of Php 120,000. Find its book value after 8 years.equipment is 15 years, with an estimated salvage value of Php 120,000. Find its book value after 8 years.
 A.  A. Php 323,000 Php 323,000 B. Php 244,000 B. Php 244,000 C. Php 259,000 C. Php 259,000 D. Php 412,000D. Php 412,000

20.20. The cost of equipment is P 500,000 and the cost of installation is P 30,000. If the salvage value is 10% of the cost of the equipmentThe cost of equipment is P 500,000 and the cost of installation is P 30,000. If the salvage value is 10% of the cost of the equipment
at the end of 5 years, determine the book value at the end of the fourth year. Use sinking fund method at an interest rate of 8%.at the end of 5 years, determine the book value at the end of the fourth year. Use sinking fund method at an interest rate of 8%.
 A.  A. P 161,314 P 161,314 B. P 140,420 B. P 140,420 C. P146,452 C. P146,452 D. P 132,675D. P 132,675

21.21. Maintenance on an old machine is P100 this year, but is expected to increase by P25 each year thereafter. What is the presentMaintenance on an old machine is P100 this year, but is expected to increase by P25 each year thereafter. What is the present
worth of 5 years maintenance? Use interest rate of 10%.worth of 5 years maintenance? Use interest rate of 10%.
 A.  A. 551 551 B. 562 B. 562 C. 570 C. 570 D. 572D. 572

22.22. Maintenance cost for a machine is P250 each year. What is the present worth of these maintenance costs over a 12 year period ifMaintenance cost for a machine is P250 each year. What is the present worth of these maintenance costs over a 12 year period if
the interest rate is 8%?the interest rate is 8%?
 A.  A. 1884 1884 B. 1950 B. 1950 C. 1980 C. 1980 D. 1985D. 1985

23.23. In five years, P18,000 will be needed to pay for a building renovation. In order to generate this sum, a sinking fund consisting ofIn five years, P18,000 will be needed to pay for a building renovation. In order to generate this sum, a sinking fund consisting of
three annual payments is established now. For tax purposes, no further payments will be made after three years. What paymentsthree annual payments is established now. For tax purposes, no further payments will be made after three years. What payments
are necessary if money is worth 15% per annum?are necessary if money is worth 15% per annum?
 A. A. P2870 P2870 B. B. P3919 P3919 C. C. P5100 P5100 D. D. P2670P2670

----------------------------------------------------------------------------------NOTHING FOLLOWS-----------------------------------------------------------------------------------------------------------------------------------------------------------------NOTHING FOLLOWS-------------------------------------------------------------------------------
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INSTRUCTIONS: Select the correct answer for each of the following questions. Mark only one answer for each item by marking the boxINSTRUCTIONS: Select the correct answer for each of the following questions. Mark only one answer for each item by marking the box
corresponding to the letter of your choice on the answer sheet provided. STRICTLY NO ERASURES ALLOWED. Use pencil no. 2 only.corresponding to the letter of your choice on the answer sheet provided. STRICTLY NO ERASURES ALLOWED. Use pencil no. 2 only.

1.1.  A ball is thrown with an initial horizont A ball is thrown with an initial horizont al velocity of 30 m/s from a height al velocity of 30 m/s from a height of 3 m above the ground, and 40 of 3 m above the ground, and 40 m from a vertical wall. Hom from a vertical wall. Ho ww
high above the ground will the ball strike the wall if the coefficient of restitution is 0.70?high above the ground will the ball strike the wall if the coefficient of restitution is 0.70?
 A. A. 0.45 m0.45 m B. B. 1.46 1.46 m m C. C. 2.41 2.41 m m D. D. 2.84 2.84 mm

2.2.  A bullet weighing 5 grams is fired into  A bullet weighing 5 grams is fired into a block of wood weighing 20 lbs a block of wood weighing 20 lbs on top of a horizontal table. The blon top of a horizontal table. The bl ock moves 45 cm. Tock moves 45 cm. Thehe
coefficient of friction between the block and the table is 0.30. What is the speed of the bullet before hitting the block? Assume thatcoefficient of friction between the block and the table is 0.30. What is the speed of the bullet before hitting the block? Assume that
the bullet is embedded on the block.the bullet is embedded on the block.
 A.  A. 297 m/s 297 m/s B. 314 m/s B. 314 m/s C. 322 m/s C. 322 m/s D. 330 m/sD. 330 m/s

3.3.  A 300 kg block is in contact with a lev A 300 kg block is in contact with a lev el plane whose coefficient of kinetic el plane whose coefficient of kinetic friction is 0.10. If the block is acted ufriction is 0.10. If the block is acted u pon by a hopon by a ho rizontalrizontal
force of 50 kg, what time will elapse before the block reaches a velocity of 48.3 m/min from rest?force of 50 kg, what time will elapse before the block reaches a velocity of 48.3 m/min from rest?
 A. A. 8.2 8.2 s s B. B. 10.1 10.1 s s C. C. 12.1 12.1 s s D. D. 14.5 14.5 ss

4.4. From the data in Problem #3, if the 50 kg is then removed, how much longer will the block continue to move?From the data in Problem #3, if the 50 kg is then removed, how much longer will the block continue to move?
 A. A. 4.22 4.22 s s B. B. 6.58 6.58 s s C. C. 8.05 8.05 s s D. D. 11.41 11.41 ss

5.5.  A 400 N bag of cement starts from r A 400 N bag of cement starts from r est and slides 12 m down a roof est and slides 12 m down a roof with a slope of 3 horizontal to 1 vewith a slope of 3 horizontal to 1 ve rtical and a coefficienrtical and a coefficien t oft of
friction 0.20. If the vertical distance from the edge of the roof to the ground is 10 m, how far from the wall will the bag of cementfriction 0.20. If the vertical distance from the edge of the roof to the ground is 10 m, how far from the wall will the bag of cement
strike the ground?strike the ground?
 A. A. 12.2 12.2 m m B. B. 11.8 11.8 m m C. C. 8.4 8.4 m m D. D. 6.54 6.54 mm

6.6. The landing speed of an airplane is 360 kph. When it touches down, it puts on its brakes and reverses its engines. The retardation inThe landing speed of an airplane is 360 kph. When it touches down, it puts on its brakes and reverses its engines. The retardation in
its speed is 0.2 times the square root of its speed. Determine the time elapsed in seconds from the point of touchdown until theits speed is 0.2 times the square root of its speed. Determine the time elapsed in seconds from the point of touchdown until the
plane comes to a complete stop.plane comes to a complete stop.
 A. A. 70 70 s s B. B. 80 80 s s C. C. 90 90 s s D. D. 100 100 ss

7.7. From the data in Problem #6, determine the length of runway in meters it will travel from the point of touchdown until it comes to aFrom the data in Problem #6, determine the length of runway in meters it will travel from the point of touchdown until it comes to a
complete stop.complete stop.
 A. A. 287 287 m m B. B. 302 302 m m C. C. 318 318 m m D. D. 333 333 mm

8.8.  A 100 kg block of ice is released at th A 100 kg block of ice is released at th e top of a 30° incline 10 m above the top of a 30° incline 10 m above th e ground. If the slight melting of the ground. If the slight melting of th e ice renders thee ice renders the
surfaces frictionless, calculate the velocity at the foot of the incline.surfaces frictionless, calculate the velocity at the foot of the incline.
 A.  A. 14 m/s 14 m/s B. 16 m/s B. 16 m/s C. 18 m/s C. 18 m/s D. 20 m/sD. 20 m/s

9.9. Two blocks A and B are released from rest on a 30° inclined plane when they are 39.20 m apart. Each block has the same weight.Two blocks A and B are released from rest on a 30° inclined plane when they are 39.20 m apart. Each block has the same weight.
The coefficient of friction under Block A is 0.20 and that of B is 0.40. Compute the elapsed time until the block touch each other.The coefficient of friction under Block A is 0.20 and that of B is 0.40. Compute the elapsed time until the block touch each other.
 A. A. 2.45 2.45 s s B. B. 6.81 6.81 s s C. C. 10.4 10.4 s s D. D. 14.1 14.1 ss

10.10.  A block passes a point 4 m from the  A block passes a point 4 m from the edge of a table with a velocity oedge of a table with a velocity o f 5 m/s. It slides off the edge f 5 m/s. It slides off the edge of the table which is 5 m high anof the table which is 5 m high an dd
strikes the floor 3 m from the edge of the table. What was the coefficient of friction between the block and the table?strikes the floor 3 m from the edge of the table. What was the coefficient of friction between the block and the table?
 A. A. 0.12 0.12 B. B. 0.21 0.21 C. C. 0.33 0.33 D.0.47D.0.47

11.11.  An elevator having a weight of 2000  An elevator having a weight of 2000 N is ascending at a velocity oN is ascending at a velocity o f m/s. Suddenly it stops after it travels f m/s. Suddenly it stops after it travels a distance of 6 m.a distance of 6 m.
Determine the tension in the cable supporting the elevator during the stopping process.Determine the tension in the cable supporting the elevator during the stopping process.
 A. A. 1877 1877 N N B. B. 2154 2154 N N C. C. 2271 2271 N N D. D. 2314 2314 NN

12.12.  A uniform ladder 35 m long rests ag A uniform ladder 35 m long rests ag ainst a frictionless wall with its lainst a frictionless wall with its l ower end 21 m from the wall. Tower end 21 m from the wall. T he ladder weighs 80 N. Thehe ladder weighs 80 N. The
coefficient of static friction between the foot of the ladder and the ground is 0.40. A man weighing 150 N starts up the ladder. Howcoefficient of static friction between the foot of the ladder and the ground is 0.40. A man weighing 150 N starts up the ladder. How
far up the ladder can be climbed before the ladder starts to slip?far up the ladder can be climbed before the ladder starts to slip?
 A.  A. 19.3 m 19.3 m B. 22.1 m B. 22.1 m C. 24.8 m C. 24.8 m D. 26.1 mD. 26.1 m

13.13. The depth of the crater of Taal Volcano was calculated in the following manner. From a helicopter flying a vertically upwards at 6The depth of the crater of Taal Volcano was calculated in the following manner. From a helicopter flying a vertically upwards at 6
m/s, a small bomb was released at the instant the helicopter was 36 m above the crater surface. The sound of the explosion wasm/s, a small bomb was released at the instant the helicopter was 36 m above the crater surface. The sound of the explosion was
heard 6 seconds later. The speed of sound is 330 m/s. What is the depth of the crater?heard 6 seconds later. The speed of sound is 330 m/s. What is the depth of the crater?
 A. A. 175 175 m m B. B. 198 198 m m C. C. 212 212 m m D. D. 231 231 mm

14.14. From a helicopter rising vertically with a velocity of 9 m/s, a weight is dropped and reaches the ground in 18 seconds. How highFrom a helicopter rising vertically with a velocity of 9 m/s, a weight is dropped and reaches the ground in 18 seconds. How high
above the ground was the helicopter when the weight was dropped?above the ground was the helicopter when the weight was dropped?
 A. A. 1322.4 1322.4 m m B. B. 1357.8 1357.8 m m C. C. 1426.8 1426.8 m m D. D. 1487.1 1487.1 mm

15.15. From the data in Problem #14, with what velocity does the weight strikes the ground?From the data in Problem #14, with what velocity does the weight strikes the ground?
 A. A. 158.5 158.5 m/s m/s B. B. 167.5 167.5 m/s m/s C. C. 172.5 172.5 m/s m/s D. D. 177.9 177.9 m/sm/s

16.16.  At a uniform rate of 4 drops per sec At a uniform rate of 4 drops per sec ond, water is dripping from a faucet. Aond, water is dripping from a faucet. A ssuming acceleration of each dssuming acceleration of each d rop to be 9.81 m/srop to be 9.81 m/s22, and no, and no
air resistance, find the distance between two successive drops in mm if the upper drop has been in motion for 3/8 seconds.air resistance, find the distance between two successive drops in mm if the upper drop has been in motion for 3/8 seconds.
 A. A. 980 980 mm mm B. B. 1054 1054 mm mm C. C. 1120 1120 mm mm D. D. 1230 1230 mmmm

17.17.  A stone is dropped from a deck of Ma A stone is dropped from a deck of Ma ctan Bridge. The sound of the splash ctan Bridge. The sound of the splash reaches the deck 3 seconds latereaches the deck 3 seconds late r. If sound travels at r. If sound travels at 342342
m/s in still air, how high is the deck of Mactan Bridge above the water?m/s in still air, how high is the deck of Mactan Bridge above the water?
 A.  A. 40.6 m 40.6 m B. 38.2 m B. 38.2 m C. 25.9 m C. 25.9 m D. 32.5 mD. 32.5 m

18.18.  An elevator boy is operating an eleva An elevator boy is operating an eleva tor which is ascending at a constantor which is ascending at a constan t velocity of 2.4 m/s. While the elet velocity of 2.4 m/s. While the ele vator was in motion, hevator was in motion, he
accidentally dropped a coin. When will the coin strike the floor of the elevator if the height where it was freely dropped is 1.8 maccidentally dropped a coin. When will the coin strike the floor of the elevator if the height where it was freely dropped is 1.8 m
above the floor of the elevator?above the floor of the elevator?
 A. A. 4.22 4.22 s s B. B. 3.45 3.45 s s C. C. 1.93 1.93 s s D. D. 0.61 0.61 ss

19.19. Car A and B approached each other on a straight road from points 450 m apart. Car A has an initial velocity of 70 kph and is beingCar A and B approached each other on a straight road from points 450 m apart. Car A has an initial velocity of 70 kph and is being
decelerated at the rate of 0.4 m/sdecelerated at the rate of 0.4 m/s22. Car B has an initial velocity of 20 kph and is accelerating at the rate of 0.3 m/s. Car B has an initial velocity of 20 kph and is accelerating at the rate of 0.3 m/s22. When will the. When will the
car meet?car meet?
 A. A. 7.5 7.5 s s B. B. 12.4 12.4 s s C. C. 18.7 18.7 s s D. D. 23.7 23.7 ss

20.20. From the data in Problem #19, how far car A has travelled?From the data in Problem #19, how far car A has travelled?
 A. A. 274.9 274.9 m m B. B. 293.6 293.6 m m C. C. 302.7 302.7 m m D. D. 312.5 312.5 mm
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21.21.  A mortar fires a projectile at an angle  A mortar fires a projectile at an angle of 60° with the horizontal and a muzzof 60° with the horizontal and a muzz le velocity of 60 m/s. An enemy tle velocity of 60 m/s. An enemy t ank is advancing direcank is advancing direc tlytly
towards the mortar on a level ground at an average speed of 6 m/s. What should be the distance from the mortar to the tank at thetowards the mortar on a level ground at an average speed of 6 m/s. What should be the distance from the mortar to the tank at the
instant the mortar is fired in order to hit the tank?instant the mortar is fired in order to hit the tank?
 A. A. 317.8 317.8 m m B. B. 63.6 63.6 m m C. C. 381.4 381.4 m m D. D. 412.7 412.7 mm

22.22.  A ball is thrown at an angle of 30° wit A ball is thrown at an angle of 30° wit h the horizontal from a point 60 m h the horizontal from a point 60 m from the edge of a vertical cliffrom the edge of a vertical clif f 48 m high. The ball justf 48 m high. The ball just
misses the edge of the cliff. Determine the initial velocity of the ball.misses the edge of the cliff. Determine the initial velocity of the ball.
 A.  A. 26.1 m/s 26.1 m/s B. 29.5 m/s B. 29.5 m/s C. 31.5 m/s C. 31.5 m/s D. 33.8 m/sD. 33.8 m/s

23.23. From the data in problem #22, determine the distance beyond the cliff where the ball strikes the ground.From the data in problem #22, determine the distance beyond the cliff where the ball strikes the ground.
 A. A. 34.2 34.2 m m B. B. 37.8 37.8 m m C. C. 42.1 42.1 m m D. D. 46.9 46.9 mm

24.24.  A mothball, in a shape of sphere, los A mothball, in a shape of sphere, los es mass at a rate proportional to its es mass at a rate proportional to its surface area. Its diameter is surface area. Its diameter is observed to decrease observed to decrease by aby a
factor of 2 in 200 days. How long will it take for the mass to decrease to one-half of its initial value?factor of 2 in 200 days. How long will it take for the mass to decrease to one-half of its initial value?
 A.  A. 82.4 days 82.4 days B. 124.3 days B. 124.3 days C. 178.9 days C. 178.9 days D. 231.3 daysD. 231.3 days

25.25. Evaluate the determinant:Evaluate the determinant:

 11 0033 1111 2255 22
22 1100 4433 4422 22

 A.  A. 7 7 B. 12 B. 12 C. 18 C. 18 D. 23D. 23
26.26. GivenGiven

|| 11 11 1133  1133 11 33|= 3 0|= 3 0, find the positive root of x., find the positive root of x.

 A. A. 1 1 B. B. 2 2 C. C. 3 3 D. D. 44
27.27. Three people A, B and C rode a minibus that has vacant seats on each side. In how many ways can they be seated if A insists onThree people A, B and C rode a minibus that has vacant seats on each side. In how many ways can they be seated if A insists on

sitting on the right side?sitting on the right side?
 A.  A. 660 ways 660 ways B. 1220 ways B. 1220 ways C. 1880 ways C. 1880 ways D. 240 waysD. 240 ways

28.28. RA 9297 is also known asRA 9297 is also known as
 A.  A. Chemical Engineering Law of 20Chemical Engineering Law of 2004 04 C. RA 318C. RA 318
B.B. Revised Revised Chemical Chemical Engineering Engineering Law Law D. D. Chemical Chemical Engineering Engineering Law Law of of 20052005

29.29. It is also known as the Toxic Substances and Hazardous Nuclear Wastes Control Act of 1990 is also known as ______.It is also known as the Toxic Substances and Hazardous Nuclear Wastes Control Act of 1990 is also known as ______.
 A.  A. RA 6969 RA 6969 B. RA 9669 B. RA 9669 C. RA 9696 C. RA 9696 D. RA 9669D. RA 9669

30.30.  A man purchased on monthly insta A man purchased on monthly insta llment a P 100000.00 worth of land. Tllment a P 100000.00 worth of land. T he interest rate is 12% per year comphe interest rate is 12% per year comp ounded quarterly andounded quarterly and
payable in 20 years. What is the monthly amortization?payable in 20 years. What is the monthly amortization?
 A.  A. P 1101.08 P 1101.08 B. P 1121.01 B. P 1121.01 C. P 1152.15 C. P 1152.15 D. P 1128.12D. P 1128.12

31.31. How much can be paid for a P 50,000, 10% bond, with interest paid semiannually, if the bond matures 12 years hence? AssumeHow much can be paid for a P 50,000, 10% bond, with interest paid semiannually, if the bond matures 12 years hence? Assume
that the purchaser will be satisfied with 8% nominal interest compounded semiannually.that the purchaser will be satisfied with 8% nominal interest compounded semiannually.
 A.  A. P 57,620 P 57,620 B. P 75,260 B. P 75,260 C. P 57,720 C. P 57,720 D. P 75,620D. P 75,620

32.32. The annual variable production costs for a plant operating at 70% capacity are P 210,000. The sum of the annual fixed charges,The annual variable production costs for a plant operating at 70% capacity are P 210,000. The sum of the annual fixed charges,
overhead costs, and general expenses is P 200,000 and may be considered not to change with production rate. The total annualoverhead costs, and general expenses is P 200,000 and may be considered not to change with production rate. The total annual
sales are P 560,000, and the product sales at P4/kg. What is the breakeven point in kilograms of product per year?sales are P 560,000, and the product sales at P4/kg. What is the breakeven point in kilograms of product per year?
 A. A. 100,000 100,000 kg/yr kg/yr B. B. 140,000 140,000 kg/yr kg/yr C. C. 80,000 80,000 kg/yr kg/yr D. D. 200,000 200,000 kg/yrkg/yr

33.33. Refer to problem 32, what is the breakeven point in terms of percent production capacity?Refer to problem 32, what is the breakeven point in terms of percent production capacity?
 A.  A. 40% 40% B. 45% B. 45% C. 50% C. 50% D. 55%D. 55%

34.34. Refer to problem 32, what is the gross annual profit at 100% production capacity?Refer to problem 32, what is the gross annual profit at 100% production capacity?
 A.  A. P300,000 P300,000 B. P180,000 B. P180,000 C. P200,000 C. P200,000 D. P220,000D. P220,000

35.35. Refer to problem 32, what is the net annual profit at 100% production capacity if the income tax rate is 35% of gross profit?Refer to problem 32, what is the net annual profit at 100% production capacity if the income tax rate is 35% of gross profit?
 A.  A. P 195,000 P 195,000 B. P130,000 B. P130,000 C. P140,000 C. P140,000 D. P150,000D. P150,000

36.36.  A dam was constructed for P 200,0 A dam was constructed for P 200,0 00. The annual maintenance co00. The annual maintenance co st P 5000. If interest is 5%, tst P 5000. If interest is 5%, t he capitalized cost of the dam,he capitalized cost of the dam,
including depreciation isincluding depreciation is
 A. A. P100,000 P100,000 B. B. P215,000 P215,000 C. C. P250,000 P250,000 D. D. P P 300,000300,000

37.37. Vi Wilson is interested in buying an automobile priced at $ 18,000. She can come up with a down payment in the amount of $ 3,000Vi Wilson is interested in buying an automobile priced at $ 18,000. She can come up with a down payment in the amount of $ 3,000
from her personal savings. The remainder of the loan will be financed over a period of 36 months from the dealer at an interest ratefrom her personal savings. The remainder of the loan will be financed over a period of 36 months from the dealer at an interest rate
of 6.25% compounded monthly. Which of the following statements is correct?of 6.25% compounded monthly. Which of the following statements is correct?
 A. A. The dealer’s annual percentage rate (APR) is 6.432%.The dealer’s annual percentage rate (APR) is 6.432%.
B.B. The monthly payment can be calculated by A=$ 15,000 (A/P,6.25%,3)/12The monthly payment can be calculated by A=$ 15,000 (A/P,6.25%,3)/12
C.C. The monthly payment can be calculated by A=$ 15,000 (A/P, 6.24%/12,36)The monthly payment can be calculated by A=$ 15,000 (A/P, 6.24%/12,36)
D.D. The monthly payment can be calculated by A=$ 15,000 (A/P, 6.432%,3)/12The monthly payment can be calculated by A=$ 15,000 (A/P, 6.432%,3)/12

38.38. You want to borrow $ 10,000 from a local bank, which is to be repaid in 2 equal semiannual installments. The loan officer initiallyYou want to borrow $ 10,000 from a local bank, which is to be repaid in 2 equal semiannual installments. The loan officer initially
offered an interest rate of 12% compounded monthly. However, you were able to negotiate that interest be compoundedoffered an interest rate of 12% compounded monthly. However, you were able to negotiate that interest be compounded
semiannually instead of monthly. With the negotiation, how much do you save in total interest payments over the loan life?semiannually instead of monthly. With the negotiation, how much do you save in total interest payments over the loan life?
 A. A. Less Less than than $ $ 20 20 C. C. between between $21 $21 and and $25$25
B.B. Between Between $ $ 26 26 and and $30 $30 D. D. more more than than $31$31

39.39. You are considering investing $1,000 in the stocks of two companies. Company A’s stock is expected to grow at aYou are considering investing $1,000 in the stocks of two companies. Company A’s stock is expected to grow at an annual averagen annual average
rate of 11% for the first five years and 15% for the next 5 years. Company B’s stock is expected to grow at an annual averagerate of 11% for the first five years and 15% for the next 5 years. Company B’s stock is expected to grow at an annual average rate rate
of 14% for the first 4 years and 12% for the next 6 years. If you plan to keep both stocks for the next 10 years, which of the followingof 14% for the first 4 years and 12% for the next 6 years. If you plan to keep both stocks for the next 10 years, which of the following
statements is correct?statements is correct?
 A. A. Both stocks have the same future worth at the end of year 10.Both stocks have the same future worth at the end of year 10.
B.B. Company A’s stock has a $55 higher future worth at the end of year 10.Company A’s stock has a $55 higher future worth at the end of year 10.
C.C. Company B’s stock has a $40 higher future worth at the end of yeaCompany B’s stock has a $40 higher future worth at the end of year 10.r 10.
D.D. Company B’s stock has a $26 higher future worth at the end of year 10.Company B’s stock has a $26 higher future worth at the end of year 10.
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40.40. You are considering an investment that costs $2,000. It is expected to have a useful life of 3 years. You are very confident about theYou are considering an investment that costs $2,000. It is expected to have a useful life of 3 years. You are very confident about the
revenues during the first two years but you are unsure about the revenue in year 3. If you hope to make at least 10% rate of returnrevenues during the first two years but you are unsure about the revenue in year 3. If you hope to make at least 10% rate of return
on your investment ($2,000), what should be the minimum revenue in year 3.on your investment ($2,000), what should be the minimum revenue in year 3.

Year Year Cash Cash flowflow
00 $-2,000$-2,000
11 $1,000$1,000
22 $1,200$1,200
33 $ X$ X

 A. A. X=$220 X=$220 B. B. X=$132 X=$132 C. C. X=$300 X=$300 D. D. X=$274X=$274
41.41. You need a lathe for your machine shop for 10 years. You narrowed down to two models: Kendall and Toyota. You also collectedYou need a lathe for your machine shop for 10 years. You narrowed down to two models: Kendall and Toyota. You also collected

the following financial data:the following financial data:
Kendall ToyotaKendall Toyota

First First Cost Cost $25,000 $25,000 $32,000$32,000
O O & & M M Cost Cost $11,000 $11,000 / / yr yr $9,700 $9,700 / / yryr
Useful Useful Life Life 10 10 years years 14 14 yearsyears
Salvage Salvage $3,000 $3,000 $2,000$2,000

(Note that the salvage values represent the values at the end of useful life.)(Note that the salvage values represent the values at the end of useful life.)
If your interest rate is 12%, what should be the salvage value of the Toyota model at the end of 10 years so that you would beIf your interest rate is 12%, what should be the salvage value of the Toyota model at the end of 10 years so that you would be
indifferent between the two models?indifferent between the two models?
 A. A. $1,240 $1,240 B. B. $1,540$1,540 C. C. $1,610 $1,610 D. D. $1,927$1,927

42.42. Company X has been contracting its overhauling work to Company Y for $40,000 per machine per year. Company X estimates thatCompany X has been contracting its overhauling work to Company Y for $40,000 per machine per year. Company X estimates that
by building a $500,000 maintenance facility with a life of 15 years and a salvage value of $100,000 at the end of its life, they couldby building a $500,000 maintenance facility with a life of 15 years and a salvage value of $100,000 at the end of its life, they could
handle their own overhauling at a cost of only $30,000 per machine per year. What is the minimum annual number of machines thathandle their own overhauling at a cost of only $30,000 per machine per year. What is the minimum annual number of machines that
Company X must operate to make it economically feasible to build its own facility? (Assume an interest rate of 10%.)Company X must operate to make it economically feasible to build its own facility? (Assume an interest rate of 10%.)
 A. A. 1 1 <= <= N N <= <= 5 5 B. B. 6 6 <= <= N N <= <= 7 7 C. C. 8 8 <= <= N N <= <= 9 9 D. D. 10 10 <= <= N N <= <= 1111

43.43. Your company needs a machine for the next 7 years and you have two choices (assume an annual interest rate of 15%):Your company needs a machine for the next 7 years and you have two choices (assume an annual interest rate of 15%):
Machine A costs $100,000 and has an annual operating cost of $47,000. Machine A has a useful life of 7 years and a salvage valueMachine A costs $100,000 and has an annual operating cost of $47,000. Machine A has a useful life of 7 years and a salvage value
of $15,000.of $15,000.
Machine B costs $150,000 and has an annual operating cost of $30,000. Machine B has a useful life of 5 years and no salvageMachine B costs $150,000 and has an annual operating cost of $30,000. Machine B has a useful life of 5 years and no salvage
vvalue. However the life of Machine B can be extended by two years with a certain amount of investment. If Machine B’s life isalue. However the life of Machine B can be extended by two years with a certain amount of investment. If Machine B’s life is
extended it will still cost $30,000 annually to operate and still have no salvage value.extended it will still cost $30,000 annually to operate and still have no salvage value.
Which of the following values is the most you would pay at the end 5 to extend the life of Machine B by two years?Which of the following values is the most you would pay at the end 5 to extend the life of Machine B by two years?
 A. A. $100,000 $100,000 B. B. $50,000 $50,000 C. C. $40,000 $40,000 D. D. $30,000$30,000

44.44.  A copper bar is 90 centimeters long a A copper bar is 90 centimeters long a t 80°F. What is the increase in length t 80°F. What is the increase in length when the bar is heated 95°F? The lineawhen the bar is heated 95°F? The linea r expansionr expansion
coefficient for copper,coefficient for copper, , is 1.7 E -5/°C., is 1.7 E -5/°C.
 A. A. 2.12E-5 2.12E-5 m m B. B. 3.22e-5 3.22e-5 m m C. C. 5.25E-5 5.25E-5 m m D. D. 7.65E-5 7.65E-5 mm

45.45. The type of loading where fatigue failure occurs:The type of loading where fatigue failure occurs:
 A. A. high high load load B. B. repeated repeated load load C. C. plane plane load load D. D. static static loadload

46.46.  A 30-m long aluminum bar having a d A 30-m long aluminum bar having a d iameter of 50 mm is subjectiameter of 50 mm is subjected to a tensile stress of 172 MPa. ed to a tensile stress of 172 MPa. Find the final diameter of theFind the final diameter of the
aluminum bar if E=69116 MPa and Poisson’s ratio=0.4?aluminum bar if E=69116 MPa and Poisson’s ratio=0.4?
 A. A. 48.24 48.24 mm mm B. B. 49.51 49.51 mm mm C. C. 47.92 47.92 mm mm D. D. 49.95 49.95 mmmm

47.47. In a queuing process of customers in a store, what type of distribution most likely governs the time between consecutive arrivals ofIn a queuing process of customers in a store, what type of distribution most likely governs the time between consecutive arrivals of
customers?customers?
 A.  A. a Poisson distribution a Poisson distribution C. an exponential distributionC. an exponential distribution
B.B. a a uniform uniform probability probability distribution distribution D. D. normal normal probability probability distributiondistribution

48.48.  A coin is tossed 100 times and lands  A coin is tossed 100 times and lands heads 60 times and tails 40 theads 60 times and tails 40 t imes. If it is tossed once more, wimes. If it is tossed once more, w hich of these is true?hich of these is true?
 A. A. It is more likely to land “heads” than “tails”It is more likely to land “heads” than “tails” C. It will definitely land “tails”C. It will definitely land “tails”
B.B. The chances of “heads” and “tails” are equalThe chances of “heads” and “tails” are equal D. It will definitely land “heads”D. It will definitely land “heads”

49.49. The probability that an event is certain to occur isThe probability that an event is certain to occur is
 A. A. greater greater than than one one B. B. less less than than one one C. C. equal equal to to one one D. D. equal equal to to zerozero

50.50. If a die is thrown once, what is the probability of getting a prime number?If a die is thrown once, what is the probability of getting a prime number?
 A. A. 1/3 1/3 B. B. ¼ ¼ C. C. ½ ½ D. D. 1/61/6

51.51. How many straight lines are determined by 8 points?How many straight lines are determined by 8 points?
 A.  A. 28 28 B. 56 B. 56 C. 36 C. 36 D. 64D. 64

52.52. In how many ways can 3 boys be seated in a room where there are 7 seats?In how many ways can 3 boys be seated in a room where there are 7 seats?
 A. A. 200 200 B. B. 205 205 C. C. 210 210 D. D. 215215

53.53. In a group of 10 boys and 15 girls, how many selections of students are possible if it is composed of 2 boys and 4 girls?In a group of 10 boys and 15 girls, how many selections of students are possible if it is composed of 2 boys and 4 girls?
 A. A. 45 45 ways ways B. B. 61,425 61,425 ways ways C. C. 1,365 1,365 ways ways D. D. 177,100 177,100 waysways

54.54.  A college plays 12 basketball games  A college plays 12 basketball games during a season. In how many ways during a season. In how many ways can the team end the season with 7 can the team end the season with 7 wins, 3 losses and 2wins, 3 losses and 2
ties?ties?
 A. A. 8920 8920 ways ways B. B. 7920 7920 ways ways C. C. 9720 9720 ways ways D. D. 7290 7290 waysways

55.55.  A bin contains 50 bolts, 10 of whic A bin contains 50 bolts, 10 of whic h are defective. If a worker grabs h are defective. If a worker grabs 5 bolts from the bin on one gra, 5 bolts from the bin on one gra, what is the probability that nowhat is the probability that no
more than 2 of 5 are bad?more than 2 of 5 are bad?
 A. A. about about 0.5 0.5 B. B. about about 0.75 0.75 C. C. about about 0.9 0.9 D. D. about about 0.950.95

56.56. How many three letter codes may be formed from the English alphabet if no repetitions are allowed?How many three letter codes may be formed from the English alphabet if no repetitions are allowed?
 A. A. 262633 B. B. 26/3 26/3 C. C. 26(25)(24) 26(25)(24) D. D. 262633/3/3

57.57. In how many ways can 4 boys and 5 girls sit in a row if the boys and girls must alternate?In how many ways can 4 boys and 5 girls sit in a row if the boys and girls must alternate?
 A. A. 8,280 8,280 ways ways B. B. 8,802 8,802 ways ways C. C. 2,088 2,088 ways ways D. D. 2,880 2,880 waysways

58.58.  A card is drawn from a deck. What is  A card is drawn from a deck. What is the probability that the card drawn ithe probability that the card drawn i s an ace?s an ace?
 A. A. 2/13 2/13 B. B. ½ ½ C. C. 1/13 1/13 D. D. 5/265/26

59.59.  A pair of dice is tossed. If one die sh A pair of dice is tossed. If one die sh ows a 5, what is the probabilows a 5, what is the probabil ity that the other die shows a 5 alsoity that the other die shows a 5 also ??
 A. A. 1/36 1/36 B. B. 1/6 1/6 C. C. 1/11 1/11 D. D. 1/121/12

60.60. One card is drawn at random from 100 cards numbered 1 to 100. What is the probability that the number on the card is divisible byOne card is drawn at random from 100 cards numbered 1 to 100. What is the probability that the number on the card is divisible by
five?five?
 A. A. ½ ½ B. B. 1/3 1/3 C. C. ¼ ¼ D. D. 1/51/5
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61.61.  A basket of 20 apples, three of whic A basket of 20 apples, three of whic h are rotten. If an apple is seleh are rotten. If an apple is sele cted, what is the probability that cted, what is the probability that it is good?it is good?
 A.  A. 17/20 17/20 B. 3/20 B. 3/20 C. 17/23 C. 17/23 D. 3/23D. 3/23

62.62.  A card is drawn from a well shuffled d A card is drawn from a well shuffled d eck of 52 cards. What is the probeck of 52 cards. What is the prob ability that a card drawn is a face ability that a card drawn is a face card?card?
 A. A. ¼ ¼ B. B. 3/13 3/13 C. C. 3/52 3/52 D. D. ½½

63.63.  A box contains 5 red, 6 white and 5 b A box contains 5 red, 6 white and 5 b lue balls. Two balls are chosen alue balls. Two balls are chosen a t random. What is the probabit random. What is the probabi lity that they are both white?lity that they are both white?
 A.  A. 1/8 1/8 B. 3/11 B. 3/11 C. 5/11 C. 5/11 D. 16/11D. 16/11

64.64. P25,000 is deposited in a savings account that pays 5% interest, compounded semiannually. Equal annual withdrawals are to beP25,000 is deposited in a savings account that pays 5% interest, compounded semiannually. Equal annual withdrawals are to be
made from the account, beginning one year from now and continuing forever. The maximum amount of the equal annual withdrawalmade from the account, beginning one year from now and continuing forever. The maximum amount of the equal annual withdrawal
is closest tois closest to
 A. A. P625 P625 B. B. 1000 1000 C. C. 1250 1250 D. D. 12651265

65.65.  Annual maintenance costs for a pa Annual maintenance costs for a pa rticular section of highway pavement articular section of highway pavement a re P2000. The placement of a nere P2000. The placement of a ne w surface would reducew surface would reduce
the annual maintenance cost to P500 per year for the first five years and to P1000 per year for the next 5 years. The annualthe annual maintenance cost to P500 per year for the first five years and to P1000 per year for the next 5 years. The annual
maintenance after 10 years would again be P2000. If maintenance costs are the only saving, what maximum investment can bemaintenance after 10 years would again be P2000. If maintenance costs are the only saving, what maximum investment can be
 justified for the new surface? Assume  justified for the new surface? Assume interest at 4%.interest at 4%.
 A. A. P5,500 P5,500 B. B. P7,170 P7,170 C. C. P10,000 P10,000 D. D. P10,340P10,340

66.66. One basket contains 5 apples and 2 oranges and a second basket contains 4 apples and 3 oranges. If a fruit is taken from one ofOne basket contains 5 apples and 2 oranges and a second basket contains 4 apples and 3 oranges. If a fruit is taken from one of
the two baskets at random, what is the probability that it is an orange?the two baskets at random, what is the probability that it is an orange?
 A. A. 0.4133 0.4133 B. B. 0.4143 0.4143 C. C. 0.4153 0.4153 D. D. 0.41630.4163

67.67. In how many ways can 12 books be divided among 4 students so that each student receives three books?In how many ways can 12 books be divided among 4 students so that each student receives three books?
 A. A. 390,660 390,660 B. B. 396,600 396,600 C. C. 366,900 366,900 D. D. 369,600369,600

68.68. What is the determinant of M?What is the determinant of M?

 == 00 1111 11 11 1111 1111 1122 11 33 1133 44
 A.  A. -6 -6 B. 6 B. 6 C. 0 C. 0 D.7D.7

69.69. In a game of Yahtzee, where 5 dice are tossed simultaneously, find the probability of getting two pairs.In a game of Yahtzee, where 5 dice are tossed simultaneously, find the probability of getting two pairs.
 A. A. 52/108 52/108 B. B. 52/1,296 52/1,296 C. C. 25/108 25/108 D. D. 25/1,29625/1,296

70.70. In a game of Yahtzee, where 5 dice are tossed simultaneously, find the probability of getting 4 of a kind.In a game of Yahtzee, where 5 dice are tossed simultaneously, find the probability of getting 4 of a kind.
 A. A. 52/108 52/108 B. B. 52/1,296 52/1,296 C. C. 25/108 25/108 D. D. 25/1,29625/1,296

71.71.  A ray of light strikes a slab of glass  A ray of light strikes a slab of glass (n=1.5) with an angle of incidence of (n=1.5) with an angle of incidence of 30°. The angle of refraction is30°. The angle of refraction is
 A.  A. 19.5° 19.5° B. 30° B. 30° C. 35° C. 35° D. 40°D. 40°

72.72.  An object farther from a converging l An object farther from a converging l ens than its focal point always has an ens than its focal point always has an image that isimage that is
 A.  A. inverted inverted B. virtual B. virtual C. the same in size C. the same in size D. smaller in sizeD. smaller in size

73.73. It protects the inventor from the illegal use of his invention.It protects the inventor from the illegal use of his invention.
 A.  A. patent patent B. permit B. permit C. license C. license D. insuranceD. insurance

74.74. It is copying of one’s written research without acknowledging the author.It is copying of one’s written research without acknowledging the author.
 A.  A. plagiarism plagiarism B. infringement B. infringement C. cheating C. cheating D. stealingD. stealing

75.75.  A judicial necessity to give, to do, or  A judicial necessity to give, to do, or not to do.not to do.
 A. A. permit permit B. B. obligation obligation C. C. approval approval D. D. needsneeds

76.76. Initial step in the formation of a contract.Initial step in the formation of a contract.
 A.  A. offer offer B. deal B. deal C. transaction C. transaction D. specificationD. specification

77.77. XYZ Corporation manufactures bookcases that it sells for P65 each. It costs XYZ P35,000 per year to operate its plant. The sumXYZ Corporation manufactures bookcases that it sells for P65 each. It costs XYZ P35,000 per year to operate its plant. The sum
includes rent, depreciation charges on equipment, and salary payments. If the additional cost to produce one bookcase isP50, howincludes rent, depreciation charges on equipment, and salary payments. If the additional cost to produce one bookcase isP50, how
many cases must be sold each year for XYZ to avoid taking a loss?many cases must be sold each year for XYZ to avoid taking a loss?
 A. A. 539 539 cases cases B. B. 750 750 cases cases C. C. 2333 2333 cases cases D. D. 2334 2334 casescases

78.78. What is the future worth (at the end of year 10) of a cash flow series of 10 equal annual deposits of $2,000 if all deposits are madeWhat is the future worth (at the end of year 10) of a cash flow series of 10 equal annual deposits of $2,000 if all deposits are made
at the beginning of each year starting today (year 0) at 9% annual interest? Choose the correct range.at the beginning of each year starting today (year 0) at 9% annual interest? Choose the correct range.
 A. A. less less than than $33,118 $33,118 C. C. between between $33,119 $33,119 and and $33,122$33,122
B.B. between between $33,123 $33,123 and and $33,124 $33,124 D. D. between between $33,125 $33,125 and and $33,126$33,126

79.79. What is the present worth of a P100 annuity over a ten-year period, if the interest rate is 8%?What is the present worth of a P100 annuity over a ten-year period, if the interest rate is 8%?
 A. A. P450 P450 B. B. P532 P532 C. C. P671 P671 D. D. P700P700

80.80. How much money must you invest today in order to withdraw P1000 per year for 10 years if the interest rate is 12%?How much money must you invest today in order to withdraw P1000 per year for 10 years if the interest rate is 12%?
 A. A. P4800 P4800 B. B. P5650 P5650 C. C. P5808 P5808 D. D. P6145P6145

81.81.  At an annual rate of return of 8%, wh At an annual rate of return of 8%, wh at is the future worth of P100 at that is the future worth of P100 at th e end of four years?e end of four years?
 A. A. P130 P130 B. B. P132 P132 C. C. P135 P135 D. D. P136P136

82.82.  A person invests P450 to be colle A person invests P450 to be colle cted in eight years. Given that the cted in eight years. Given that the interest rate on the investment is interest rate on the investment is 14.5% per year, compounded14.5% per year, compounded
annually, what sum, in pesos, will be collected eight years hence?annually, what sum, in pesos, will be collected eight years hence?
 A. A. P450 P450 B. B. P972 P972 C. C. P1014 P1014 D. D. P1329P1329

83.83. If P500 is invested at the end of each year for six years, at an effective annual interest rate of 7%, what is the total dollar amountIf P500 is invested at the end of each year for six years, at an effective annual interest rate of 7%, what is the total dollar amount
available upon the deposit of the sixth payment?available upon the deposit of the sixth payment?
 A. A. P3000 P3000 B. B. 3210 3210 C. C. P3577 P3577 D. D. P4260P4260

84.84.  A body weighing 1000 lb falls 6 in &  A body weighing 1000 lb falls 6 in & strikes a 2000-lb (per in) spring. Tstrikes a 2000-lb (per in) spring. T he deformation of the sphe deformation of the sp ring isring is
 A.  A. 3.0 in 3.0 in B. 3.5 in B. 3.5 in C. 3.8 in C. 3.8 in D. 4.2 inD. 4.2 in

85.85. Compute the theoretical nuzzle velocity required to give a projectile a maximum range of 40 miles. Compute the maximum height toCompute the theoretical nuzzle velocity required to give a projectile a maximum range of 40 miles. Compute the maximum height to
which the projectile will rise.which the projectile will rise.
 A. A. 2400 2400 fps, fps, 12 12 mi mi B. B. 2500 2500 fps, fps, 11mi 11mi C. C. 2600 2600 fps, fps, 10 10 mi mi D. D. 2700 2700 fps, fps, 9 9 mimi

86.86. Calculate the time required for a flywheel moving at 240 rev/min with a deceleration of 2.5 rad/sCalculate the time required for a flywheel moving at 240 rev/min with a deceleration of 2.5 rad/s22 to come to rest. to come to rest.
 A. A. 5 5 s s B. B. 10 10 s s C. C. 15 15 s s D. D. 20 20 ss

87.87. The reciprocal of uniform series compound amount factor isThe reciprocal of uniform series compound amount factor is
 A.  A. sinking fund factor sinking fund factor C. capital recovery factorC. capital recovery factor
B.B. present present worth worth factor factor D. D. future future worth worth factorfactor

88.88. The ratio of current assets to the current liabilities is calledThe ratio of current assets to the current liabilities is called
 A. A. quick quick ratio ratio B. B. current current ratio ratio C. C. equity equity ratio ratio D. D. debt debt ratioratio

89.89.  A car starting from rest moves with a  A car starting from rest moves with a constant acceleration of 10 mi/hr constant acceleration of 10 mi/hr 22 for 1 hour, then decelerates at a constant rate of -5 mi/hr  for 1 hour, then decelerates at a constant rate of -5 mi/hr 22

until it comes to a stop. How far has it traveled?until it comes to a stop. How far has it traveled?
 A. A. 10 10 mi mi B. B. 15 15 mi mi C. C. 20 20 mi mi D. D. 25 25 mimi
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90.90. In how many ways can 7 persons be seated in a round table if a certain couples must be together?In how many ways can 7 persons be seated in a round table if a certain couples must be together?
 A. A. 720 720 B. B. 240 240 C. C. 480 480 D. D. 600600

91.91.  A force of 60 N is acting horizontally,  A force of 60 N is acting horizontally, then another force of 50 N is actithen another force of 50 N is acti ng upward to the right. If the resultant ng upward to the right. If the resultant of these two fof these two f orces isorces is
95.4 N, compute the angle between the two forces.95.4 N, compute the angle between the two forces.
 A. A. 45° 45° B. B. 50° 50° C. C. 60° 60° D. D. 75°75°

92.92. The motion of a particle is defined by the relationThe motion of a particle is defined by the relation  ==   33  22  88, where, where ss is in meters and is in meters and t t  is in seconds. Determine is in seconds. Determine
the acceleration whenthe acceleration when t=2 t=2  seconds. seconds.
 A. A. 12 m/s12 m/s22 B. B. 14 14 m/sm/s22 C. C. 16 16 m/sm/s22 D. D. 18 18 m/sm/s22

93.93.  A circular punch 20 mm in diameter i A circular punch 20 mm in diameter i s used to punch a hole through a stes used to punch a hole through a ste el plate 10 mm thick. If the force neceel plate 10 mm thick. If the force nece ssary to drive thessary to drive the
punch through the metal is 250 kN, determine the maximum shearing stress developed in the material.punch through the metal is 250 kN, determine the maximum shearing stress developed in the material.
 A. A. 248 248 MPa MPa B. B. 298 298 MPa MPa C. C. 348 348 MPa MPa D. D. 398 398 MPaMPa

94.94. For how many years must an investment of P63,000 provide a continuous flow of funds at the rate of P16,000 per year so that aFor how many years must an investment of P63,000 provide a continuous flow of funds at the rate of P16,000 per year so that a
nominal interest rate of 10%, continuously compounded, will be earned?nominal interest rate of 10%, continuously compounded, will be earned?
 A. A. 2 2 years years B. B. 3 3 years years C. C. 5 5 years years D. D. 7 7 yearsyears

95.95. Josh works on the second floor of a building. There are 10 doors to the building and 8 staircases from the first to the second floor.Josh works on the second floor of a building. There are 10 doors to the building and 8 staircases from the first to the second floor.
Josh decided that each day he would enter by one door and leave by a different one, and go up one staircase and down another.Josh decided that each day he would enter by one door and leave by a different one, and go up one staircase and down another.
How many days could Josh do this before he had to repeat a path he had previously taken?How many days could Josh do this before he had to repeat a path he had previously taken?
 A. A. 80 80 B. B. 640 640 C. C. 800 800 D. D. 50405040

96.96. The number of arrangements of the letters of the word SALOON if the two O’s do not come together isThe number of arrangements of the letters of the word SALOON if the two O’s do not come together is
 A. A. 360 360 B. B. 720 720 C. C. 240 240 D. D. 120120

97.97. Find the probability that a couple with three children have exactly two boys.Find the probability that a couple with three children have exactly two boys.
 A.  A. 0.375 0.375 B. 0.365 B. 0.365 C. 0.345 C. 0.345 D. 0.335D. 0.335

98.98. What force must be added to the force F=30 at 60° to yield a zero force?What force must be added to the force F=30 at 60° to yield a zero force?
 A. A. 30 30 N N at at -60° -60° B. B. -30 -30 N N at at 60° 60° C. C. 30 30 N N at at 240° 240° D. D. -30 -30 N N at at -240°-240°

99.99. If a force of 86 N parallel to the surface of a 20° inclined plane will push a 120-N block up the plane at constant speed, what forceIf a force of 86 N parallel to the surface of a 20° inclined plane will push a 120-N block up the plane at constant speed, what force
parallel to the plane will push it down at constant speed?parallel to the plane will push it down at constant speed?
 A. A. 15 15 N N B. B. 25 25 N N C. C. 35 35 N N D. D. 45 45 NN

100.100.  A 6 m ladder weighs 350 N and is pl A 6 m ladder weighs 350 N and is pl aced with its lower end on a horiaced with its lower end on a hori zontal floor and its upper end azontal floor and its upper end a gainst a wall, the angle betweengainst a wall, the angle between
the wall and the ladder is 30°. A man weighing 900 N is to climb to the very top of the ladder. The coefficient of friction between thethe wall and the ladder is 30°. A man weighing 900 N is to climb to the very top of the ladder. The coefficient of friction between the
wall and the ladder is 0.20. What must be the minimum coefficient of friction between the floor and the ladder to avoid the danger ofwall and the ladder is 0.20. What must be the minimum coefficient of friction between the floor and the ladder to avoid the danger of
slipping?slipping?
 A. A. 0.322 0.322 B. B. 0.403 0.403 C. C. 0.488 0.488 D. D. 0.4200.420

----------------------------------------------------------------------------------NOTHING FOLLOWS-----------------------------------------------------------------------------------------------------------------------------------------------------------------NOTHING FOLLOWS-------------------------------------------------------------------------------
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FINAL PREBOARD EXAMINATIONFINAL PREBOARD EXAMINATION
Day 3 - General Engineering & ChE Laws (30%)Day 3 - General Engineering & ChE Laws (30%)

INSTRUCTIONS: Select the correct answer for each of the following questions. Mark only one answer for each item by marking the boxINSTRUCTIONS: Select the correct answer for each of the following questions. Mark only one answer for each item by marking the box
corresponding to the letter of your choice on the answer sheet provided. STRICTLY NO ERASURES ALLOWED. Use pencil no. 2 only.corresponding to the letter of your choice on the answer sheet provided. STRICTLY NO ERASURES ALLOWED. Use pencil no. 2 only.

1.1. The simplest value ofThe simplest value of
[[++!!]]!!−−!! isis

 A. A. nn22 B. B. n(n+1) n(n+1) C. C. n+1n+1 D. n(n+1)D. n(n+1)22

2.2.  A right circular cone, cut parallel with  A right circular cone, cut parallel with the axis of symmetry, reveals athe axis of symmetry, reveals a
 A. A. circle circle B. B. hyperbola hyperbola C. C. ellipse ellipse D. D. parabolaparabola

3.3. To find the angles of a triangle, given only the lengths of the sides, one would useTo find the angles of a triangle, given only the lengths of the sides, one would use
 A.  A. the law of cosines the law of cosines C. the law of tangentsC. the law of tangents
B.B. the the law law of of sines sines D. D. the the inverse-square inverse-square lawlaw

4.4. What is the determinant of M?What is the determinant of M?

 == 00 1111 11 11 1111 1111 1122 11 33 1133 44
 A.  A. -6 -6 B. 6 B. 6 C. 0 C. 0 D.7D.7

5.5. The area enclosed by the curveThe area enclosed by the curve  == 22sincossincos is is

 A. A.  B.B.
 C.C. 22 D.D. 1.4141.414

6.6. What is the probability of drawing a pair of aces in two cards when an ace has been drawn on the first card?What is the probability of drawing a pair of aces in two cards when an ace has been drawn on the first card?
 A. A. 1/13 1/13 B. B. 1/26 1/26 C. C. 3/51 3/51 D. D. 4/514/51

7.7.  An auto manufacturer has three pla An auto manufacturer has three pla nts (A, B, C). Four out of 100 cants (A, B, C). Four out of 100 ca rs from Plant A must be recalled, 10 rs from Plant A must be recalled, 10 out of 800 from Plant B, anout of 800 from Plant B, an dd
10 out of 1000 from Plant C. Now a customer purchases a car from a dealer who gets 30% of his stock from Plant A, 40% from10 out of 1000 from Plant C. Now a customer purchases a car from a dealer who gets 30% of his stock from Plant A, 40% from
Plant B, and 30% from Plant C, and the car is recalled. What is the probability it was manufactured in Plant A?Plant B, and 30% from Plant C, and the car is recalled. What is the probability it was manufactured in Plant A?
 A. A. 0.0008 0.0008 B. B. 0.01 0.01 C. C. 0.0125 0.0125 D. D. 0.23080.2308

8.8.  A particle is thrown vertically upward  A particle is thrown vertically upward from the edge A of a ditch. If the infrom the edge A of a ditch. If the in itial velocity is 4 m/s, and the paritial velocity is 4 m/s, and the par ticle is known to hit theticle is known to hit the
bottom, B, of the ditch exactly 6 seconds after it was released at A, determine the depth of this ditch. Neglect air resistance.bottom, B, of the ditch exactly 6 seconds after it was released at A, determine the depth of this ditch. Neglect air resistance.
 A. A. 24.0 24.0 m m B. B. 152.6 152.6 m m C. C. 200 200 m m D. D. 176.6 176.6 mm

9.9.  A toy-rocket of mass 1 kg is placed o A toy-rocket of mass 1 kg is placed o n a horizontal surface, and thn a horizontal surface, and th e engine is ignited. The engine dee engine is ignited. The engine de livers a force equal tolivers a force equal to0.250.250.50.5 N, whereN, where t t  is time in seconds, and the coefficient of friction between the rocket and the surface is 0.01. Determine the velocity is time in seconds, and the coefficient of friction between the rocket and the surface is 0.01. Determine the velocity
of the rocket 7 seconds after ignition.of the rocket 7 seconds after ignition.
 A. A. 14.0 14.0 m/s m/s B. B. 3.7 3.7 m/s m/s C. C. 13.3 13.3 m/s m/s D. D. 26.3 26.3 m/sm/s

10.10.  A 2000-kg pickup truck is travelling b A 2000-kg pickup truck is travelling b ackward down a 10° incline at 80 km/ackward down a 10° incline at 80 km/ hr when the driver notices through hihr when the driver notices through hi s rear-view mirror as rear-view mirror a nn
object on the roadway. He applies the brakes, and this result in a constant braking force of 4000 N. how long does it take the truckobject on the roadway. He applies the brakes, and this result in a constant braking force of 4000 N. how long does it take the truck
to stop?to stop?
 A. A. 11.1 11.1 s s B. B. 74.9 74.9 s s C. C. 2.3 2.3 s s D. D. 13.0 13.0 ss

11.11. If 10% nominal annual interest is compounded daily, the effective annual interest rate is nearest toIf 10% nominal annual interest is compounded daily, the effective annual interest rate is nearest to
 A. A. 10.00% 10.00% B. B. 10.38% 10.38% C. C. 10.50% 10.50% D. D. 10.75%10.75%

12.12.  A small company borrowed P10,000 t A small company borrowed P10,000 t o expand its business. The entio expand its business. The enti re principal of P10,000 will be repaid in tre principal of P10,000 will be repaid in t wo years, but quarterlywo years, but quarterly
interest of P330 must be paid every three months. The nominal annual interest rate the company is paying is closest tointerest of P330 must be paid every three months. The nominal annual interest rate the company is paying is closest to
 A. A. 3.3% 3.3% B. B. 5.0 5.0 % % C. C. 6.6% 6.6% D. D. 13.2%13.2%

13.13.  A person borrows P5,000 at an inte A person borrows P5,000 at an inte rest rate of 18% compounded monthlrest rate of 18% compounded monthl y. Monthly payments of P167.10 ay. Monthly payments of P167.10 a re agreed upon. There agreed upon. The
length of the loan is closest tolength of the loan is closest to
 A. A. 12 12 months months B. B. 20 20 months months C. C. 24 24 months months D. D. 40 40 monthsmonths

14.14.  A payment of P12,000 six years fro A payment of P12,000 six years fro m now is equivalent, at 10% intem now is equivalent, at 10% inte rest, to an annual payment for erest, to an annual payment for e ight years starting at the end ofight years starting at the end of
this year. The annual payment is closest tothis year. The annual payment is closest to
 A. A. P1,000 P1,000 B. B. P1,200 P1,200 C. C. P1,400 P1,400 D. D. 1,6001,600

15.15. The point of inflection on the curve representing the equationThe point of inflection on the curve representing the equation ==     33 is at x equals is at x equals
 A. A. -2/3 -2/3 B. B. -1/3 -1/3 C. C. 0 0 D. D. 1/31/3

16.16. If the second derivative of the equation of a curve is equal to the negative of the equation of that same curve, the curve isIf the second derivative of the equation of a curve is equal to the negative of the equation of that same curve, the curve is
 A. A. an an exponential exponential B. B. a a tangent tangent C. C. a a conic conic section section D. D. a a sinusoidsinusoid

For Problem 17-20, refer to the following data; A bicycle rider rides away home along a highway and back along the same road in such a wayFor Problem 17-20, refer to the following data; A bicycle rider rides away home along a highway and back along the same road in such a way
that her distance from home at time t is given bythat her distance from home at time t is given by ==   88 1616
where t is in hours and x is in kilometers.where t is in hours and x is in kilometers.

17.17. When does she get home?When does she get home?
 A. A.  After 1 hour  After 1 hour B. After 2 hours B. After 2 hours C. After 3 hours C. After 3 hours D. After 4 hoursD. After 4 hours

18.18. How far from home does the rider go?How far from home does the rider go?
 A. A. 20 20 km km B. B. 16 16 km km C. C. 10 10 km km D. D. 8 8 kmkm

19.19. What is her average speed?What is her average speed?
 A. A. 2 2 kph kph B. B. 4 4 kph kph C. C. 8 8 kph kph D. D. 10 10 kphkph

20.20. When does her maximum speed occur?When does her maximum speed occur?

 A. A. 22 ±± √ √  hours hours out out B. B. 1 1 and and 3 3 hours hours out out C.C.22 ±±  hours hours out out D. D. 2 2 hours hours outout

21.21.  A carpenter is making an octagonal  A carpenter is making an octagonal table from a square of side S for a ctable from a square of side S for a c ustomer who wants each side (all equstomer who wants each side (all eq ual) to be about 1ual) to be about 1
meter. About how large a square should he start with?meter. About how large a square should he start with?
 A. A. S=1.8 S=1.8 m m B. B. 2 2 m m C. C. 2.4 2.4 m m D. D. 2.8 2.8 mm

22.22. The area of the octagon in problem 21 is approximatelyThe area of the octagon in problem 21 is approximately
 A.  A. 4.8 m4.8 m22 B. B. 5.0 5.0 mm22 C. C. 5.4 5.4 mm22 D. D. 6.0 6.0 mm22
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23.23.  A projectile is launched upward from  A projectile is launched upward from level ground at an angle of 60° with thlevel ground at an angle of 60° with th e horizontal. It has an initie horizontal. It has an initi al velocity of 45 m/s. How longal velocity of 45 m/s. How long
will it take before the projectile hits the ground?will it take before the projectile hits the ground?
 A. A. 4.1 4.1 s s B. B. 5.8 5.8 s s C. C. 7.94 7.94 s s D. D. 9.53 9.53 ss

24.24. Find the angular acceleration of a rotating shaft if its angular speed increases from 10 rpm to 200 rpm in 30 seconds.Find the angular acceleration of a rotating shaft if its angular speed increases from 10 rpm to 200 rpm in 30 seconds.
 A.  A. 0.66 rad/s0.66 rad/s22 B. B. 0.74 0.74 rad/srad/s22 C. C. 0.78 0.78 rad/srad/s22 D. D. 0.81 0.81 rad/srad/s22

25.25. How long will it take to rotate 360° if an object is moving at a constant angular speed of 250 rpm?How long will it take to rotate 360° if an object is moving at a constant angular speed of 250 rpm?
 A. A. 0.15 0.15 s s B. B. 0.24 0.24 s s C. C. 0.29 0.29 s s D. D. 0.35 0.35 ss

26.26.  An open box is to be made of a piec An open box is to be made of a piec e of cardboard 10 cm x 16 e of cardboard 10 cm x 16 cm cutting equal shares out of thcm cutting equal shares out of th e corners and turning up the edgee corners and turning up the edge ss
to form sides. Determine the maximum capacity of the tank.to form sides. Determine the maximum capacity of the tank.
 A. A. 186 cm186 cm22 B. B. 100 100 cmcm22 C. C. 200 200 cmcm22 D. D. 144 144 cmcm22

27.27.  A rectangular box with a square ba A rectangular box with a square ba se is to have a capacity of 27 ise is to have a capacity of 27 i nn33. Determine the least amount of material required.. Determine the least amount of material required.
 A. A. 16 in16 in22 B. B. 54 54 inin22 C. C. 32 32 inin22 D. D. 72 72 inin22

28.28. Find the area enclosed by the curveFind the area enclosed by the curve  816=0816=0 , the x-axis, y-axis and the line, the x-axis, y-axis and the line  4 = 0  4 = 0..
 A.  A. 10.67 10.67 B. 9.67 B. 9.67 C. 8.67 C. 8.67 D. 7.67D. 7.67

29.29. The area enclosed by the ellipseThe area enclosed by the ellipse44  99 == 3636 is revolved about the line x=3. Find the volume generated. is revolved about the line x=3. Find the volume generated.
 A. A. 370.3 370.3 B. B. 360.1 360.1 C. C. 355.3 355.3 D. D. 365.1365.1

30.30. Evaluate the integral ofEvaluate the integral of
++..

 A. A.
++   B.B. lnln  33   C.C.

++   D.D.  lnln  33  
31.31. EvaluateEvaluate ∫∫   11..

 A. A.
++   B.B.

++   C.C.   11   D.D.
++  

32.32. EvaluateEvaluate ∫∫ ++ ..

 A. A. 2 2−−   B.B. 2 2−− C.C. 22−−   D.D. 2 2−−  
33.33.  A coin is tossed 6 times. What are th A coin is tossed 6 times. What are th e odds in favor of getting at least 3 e odds in favor of getting at least 3 heads?heads?

 A. A. 18:11 18:11 B. B. 19:11 19:11 C. C. 20:11 20:11 D. D. 21:1121:11
34.34. In a group of 10 boys and 15 girls, how many selections of students are possible composing of 2 boys and 4 girls?In a group of 10 boys and 15 girls, how many selections of students are possible composing of 2 boys and 4 girls?

 A. A. 45 45 ways ways B. B. 61,425 61,425 ways ways C. C. 1,365 1,365 ways ways D. D. 177,100 177,100 waysways
35.35.  A ray of light strikes a slab of glass  A ray of light strikes a slab of glass (n=1.5) with an angle of incidence of (n=1.5) with an angle of incidence of 30°. The angle of refraction is30°. The angle of refraction is

 A.  A. 19.5° 19.5° B. 30° B. 30° C. 35° C. 35° D. 40°D. 40°
36.36.  An object farther from a converging l An object farther from a converging l ens than its focal point always has an ens than its focal point always has an image that isimage that is

 A.  A. inverted inverted B. virtual B. virtual C. the same in sizeC. the same in size D. smaller in size’D. smaller in size’
37.37.  A 2-kg ball moving at 2.0 m/s to the  A 2-kg ball moving at 2.0 m/s to the right collides head-on with a right collides head-on with a 1-kg ball moving at 3.0 m/s to th1-kg ball moving at 3.0 m/s to th e left. The coefficient of restitutione left. The coefficient of restitution

is 0.70. Find the speed and direction of the 2-kg ball.is 0.70. Find the speed and direction of the 2-kg ball.
 A. A. 2.7 2.7 m/s m/s moving moving to to the the right right C. C. 2.7 2.7 m/s m/s moving moving to to the the leftleft
B.B. 0.83 0.83 m/s m/s moving moving to to the the right right D. D. 0.83 0.83 m/s m/s moving moving to to the the leftleft

38.38.  A ball rolling to the right on a level t A ball rolling to the right on a level t able at 2.5 m/s to the right colliable at 2.5 m/s to the right colli des head-on an identical ball des head-on an identical ball that is at rest. Find the velocity of tthat is at rest. Find the velocity of t hehe
first ball after collision. Assume a perfectly elastic collision.first ball after collision. Assume a perfectly elastic collision.
 A.  A. Zero Zero C. 2.5 m/s moving to the rightC. 2.5 m/s moving to the right
B. B. 2.5 2.5 m/s m/s moving moving to to the the left left D. D. 1.2 1.2 m/s m/s moving moving to to the the rightright

39.39.  A ball is swinging in a circle on a strin A ball is swinging in a circle on a strin g when the string length is doubleg when the string length is double d. At the same velocity, the force od. At the same velocity, the force o n the string will ben the string will be
 A. A. four four times times as as great great B. B. one-half one-half as as much much C. C. one-fourth one-fourth as as much much D. D. twice twice as as greatgreat

40.40. Three numbers has a ratio of 2:5:8. If their sum is 60, find the biggest number.Three numbers has a ratio of 2:5:8. If their sum is 60, find the biggest number.
 A. A. 24 24 B. B. 28 28 C. C. 32 32 D. D. 3636

41.41. Find the sum of the first ten terms of the progression 2, 6, 18, 54,…Find the sum of the first ten terms of the progression 2, 6, 18, 54,…
 A. A. 19,683 19,683 B. B. 512 512 C. C. 59,048 59,048 D. D. 13,12213,122

42.42.  A boy started one hour and twenty mi A boy started one hour and twenty mi nutes earlier than a man. If the nutes earlier than a man. If the man at 6 kph faster than the boy aman at 6 kph faster than the boy a nd overtook the boy in 40nd overtook the boy in 40
minutes. Find the rate of the man.minutes. Find the rate of the man.
 A. A. 12 12 kph kph B. B. 10 10 kph kph C. C. 8 8 kph kph D. D. 9 9 kphkph

43.43. How much coffee costing 85 pesos per kg must be added to 150 kg costing 90 pesos per kg to make a mixture 0f 87 pesos per kg?How much coffee costing 85 pesos per kg must be added to 150 kg costing 90 pesos per kg to make a mixture 0f 87 pesos per kg?
 A. A. 200 200 kg kg B. B. 210 210 kg kg C. C. 220 220 kg kg D. D. 225 225 kgkg

44.44. Solve for the value of x:Solve for the value of x: sin15°2=cos710°sin15°2=cos710°..
 A. A. 10° 10° B. B. 11° 11° C. C. 12° 12° D. D. 13°13°

45.45. Two ships leave a dock at the same time. One sails northeast at the rate of 8.5 mph, the other sails north at the rate of 10 mph. howTwo ships leave a dock at the same time. One sails northeast at the rate of 8.5 mph, the other sails north at the rate of 10 mph. how
many miles apart are they at the end of 2 hours?many miles apart are they at the end of 2 hours?
 A. A. 11.4 11.4 miles miles B. B. 12.4 12.4 miles miles C. C. 13.4 13.4 miles miles D. D. 14.4 14.4 milesmiles

46.46. Find the slope of the tangent line to eclipseFind the slope of the tangent line to eclipse44  99 == 4040 at the point (1,2). at the point (1,2).
 A. A. 2/9 2/9 B. B. -2/9 -2/9 C. C. 4/9 4/9 D. D. -4/9-4/9

47.47. Find theFind the ∫∫ 11 limit from 0 to 3. limit from 0 to 3.
 A.  A. 116/15 116/15 B. 124/15 B. 124/15 C. 133/115 C. 133/115 D. 140/15D. 140/15

48.48.  A 60 ton rail car moving at 1 mile pe A 60 ton rail car moving at 1 mile pe r hour is instantaneously coupled tr hour is instantaneously coupled t o a stationary 40 ton rail car. Who a stationary 40 ton rail car. Wh at is the speed of that is the speed of th ee
coupled car?coupled car?
 A. A. 1 1 mph mph B. B. 0.88 0.88 mph mph C. C. 0.6 0.6 mph mph D. D. 0.4 0.4 mphmph

49.49.  A 40 kg mass is dragged along the s A 40 kg mass is dragged along the s urface of a table by means of a courface of a table by means of a co rd, which passes over a frictionlerd, which passes over a frictionless pulley at the edge oss pulley at the edge o f thef the
table and is attached to a 12 kg mass. If the coefficient of friction between the 40 kg mass and the table is 0.15, determine thetable and is attached to a 12 kg mass. If the coefficient of friction between the 40 kg mass and the table is 0.15, determine the
tension in the cord.tension in the cord.
 A. A. 74 74 N N B. B. 84 84 N N C. C. 94 94 N N D. D. 104 104 NN

50.50.  A circular punch 20 mm in diameter i A circular punch 20 mm in diameter i s used to punch a hole through a stes used to punch a hole through a ste el plate 10 mm thick. If the force neceel plate 10 mm thick. If the force nece ssary to drive thessary to drive the
punch through the metal is 250 kN, determine the maximum shearing stress developed in the material.punch through the metal is 250 kN, determine the maximum shearing stress developed in the material.
 A. A. 248 248 MPa MPa B. B. 298 298 MPa MPa C. C. 348 348 MPa MPa D. D. 398 398 MPaMPa

51.51. The motion of a particle is defined by the relationThe motion of a particle is defined by the relation  ==   33  22  88, where s is in meters and t is in seconds. Determine, where s is in meters and t is in seconds. Determine
the acceleration when t=2 seconds.the acceleration when t=2 seconds.
 A. A. 12 m/s12 m/s22 B. B. 14 14 m/sm/s22 C. C. 16 16 m/sm/s22 D. D. 18 18 m/sm/s22

52.52. You just received credit card applications from two different banks. The interest terms on your unpaid balance are as follows: BankYou just received credit card applications from two different banks. The interest terms on your unpaid balance are as follows: Bank
 A: 15% compounded monthly, Bank  A: 15% compounded monthly, Bank B: 14.8% compounded daily. WhB: 14.8% compounded daily. Wh ich of the following statements is incich of the following statements is inc orrect?orrect?
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 A. A. The effective annual interest rate for Bank A is 16.075%.The effective annual interest rate for Bank A is 16.075%.
B.B. The nominal interest rate for Bank B is 14.8%.The nominal interest rate for Bank B is 14.8%.
C.C. Bank A’s term is a better deal because you will pay lessBank A’s term is a better deal because you will pay less interest on your unpaid balance. interest on your unpaid balance.
D. D. The effective The effective monthly interest monthly interest rate for rate for Bank A Bank A is 1.25%.is 1.25%.

53.53. John secured a home improvement loan in the amount of $10,000 from a local bank at an interest rate of 9% compounded monthly.John secured a home improvement loan in the amount of $10,000 from a local bank at an interest rate of 9% compounded monthly.
He agreed to pay the loan in 60 equal monthly installments. Right after the 24He agreed to pay the loan in 60 equal monthly installments. Right after the 24thth payment, John wishes to pay off the remainder of payment, John wishes to pay off the remainder of
the loan in a lump sum amount. What is the payment size?the loan in a lump sum amount. What is the payment size?
 A. A. $7,473 $7,473 B. B. $6,000 $6,000 C. C. $6,528 $6,528 D. D. $7,710$7,710

54.54. You are considering investing $1,000 in the stocks of two coYou are considering investing $1,000 in the stocks of two companies. Company A’s stock is expected to grow at an annual averagempanies. Company A’s stock is expected to grow at an annual average
rate of 11% for the first five years and 15% for the next 5 years. Company B’s stock is expected to grow at an annual averagerate of 11% for the first five years and 15% for the next 5 years. Company B’s stock is expected to grow at an annual average rate rate
of 14% for the first 4 years and 12% for the next 6 years. If you plan to keep both stocks for the next 10 years, which of the followingof 14% for the first 4 years and 12% for the next 6 years. If you plan to keep both stocks for the next 10 years, which of the following
statements is correct?statements is correct?
 A. A. Both stocks have the same future worth at the end of year 10.Both stocks have the same future worth at the end of year 10.
B.B. Company A’s stock has a $55 higher future worth at the end of year 10.Company A’s stock has a $55 higher future worth at the end of year 10.
C. CompanyC. Company B’s stock has a $40 higher future worth at the end of year 10.B’s stock has a $40 higher future worth at the end of year 10.
D. D. Company B’s stock hCompany B’s stock has a $26 as a $26 higher future worth at higher future worth at the end of the end of year 10.year 10.

55.55. Your company needs a machine for the next 7 years and you have two choices (assumeYour company needs a machine for the next 7 years and you have two choices (assume i  i =15%): Machine A costs $100,000 and=15%): Machine A costs $100,000 and
has an annual operating cost of $47,000. Machine A has a useful life of 7 years and a salvage value of $15,000. Machine B costshas an annual operating cost of $47,000. Machine A has a useful life of 7 years and a salvage value of $15,000. Machine B costs
$150,000 and has an annual operating cost of $30,000. Machine B has a useful life of 5 years and no salvage value. However the$150,000 and has an annual operating cost of $30,000. Machine B has a useful life of 5 years and no salvage value. However the
life of Machine B can be extended by two years with a certain amount of investment. If Machine B’s life is extended it will slife of Machine B can be extended by two years with a certain amount of investment. If Machine B’s life is extended it will still costtill cost
$30,000 annually to operate and still have no salvage value. Which of the following values is the most you would pay at the end of$30,000 annually to operate and still have no salvage value. Which of the following values is the most you would pay at the end of
year 5 to extend the life of Machine B by two years?year 5 to extend the life of Machine B by two years?
 A. A. $100,000 $100,000 B. B. $50,000 $50,000 C. C. $40,000 $40,000 D. D. $30,000$30,000

56.56.  Assume that you deposited $100,0 Assume that you deposited $100,0 00 in a savings account paying an int00 in a savings account paying an int erest of 6% compounded monthlyerest of 6% compounded monthly . You wish to withdraw. You wish to withdraw
$2,000 at the end of each month. How many months will it take to deplete the balance?$2,000 at the end of each month. How many months will it take to deplete the balance?
 A. A. less less than than 47 47 months months C. C. between between 48 48 and and 51 51 monthsmonths
B.B. between between 52 52 and and 55 55 months months D. D. between between 56 56 and and 59 59 monthsmonths

57.57. Single payment compound amount factor is the reciprocal ofSingle payment compound amount factor is the reciprocal of
 A.  A. single payment present worth fasingle payment present worth fa ctor ctor C. capital recovery factorC. capital recovery factor
B. B. sinking sinking fund fund factorfactor D. uniform series compound amount factor’D. uniform series compound amount factor’

58.58.  A machine is under consideration for  A machine is under consideration for investment. The cost of the machine iinvestment. The cost of the machine i s P25000. Each year it operates P25000. Each year it operate s, the machine wills, the machine will
generate a savings of P15,000. Given an effective annual interest rate of 18%, what is the discounted payback period in years, ongenerate a savings of P15,000. Given an effective annual interest rate of 18%, what is the discounted payback period in years, on
the investment in the machine?the investment in the machine?
 A. A. 1.67 1.67 yrs yrs B. B. 1.75 1.75 yrs yrs C. C. 2.16 2.16 yrs yrs D. D. 3.17 3.17 yrsyrs

59.59. You deposit P1000 into a 9% account today. At the end of two years, you will deposit another P3,000. In five years, you plan aYou deposit P1000 into a 9% account today. At the end of two years, you will deposit another P3,000. In five years, you plan a
P4000 purchase. How much is left in the account one year after the purchase?P4000 purchase. How much is left in the account one year after the purchase?
 A. A. P925 P925 B. B. P1424 P1424 C. C. P1552 P1552 D. D. P1691P1691

60.60.  A machine costs P150,000 and wil A machine costs P150,000 and wil l be sold after eight years for P30,00l be sold after eight years for P30,00 0. What is the depreciation v0. What is the depreciation value on the 5alue on the 5thth year using “sumyear using “sum
of the year’s digits method” of depreciation?of the year’s digits method” of depreciation?
 A.  A. P13,333 P13,333 B. P15,000 B. P15,000 C. P16,666 C. P16,666 D. P10,000D. P10,000

61.61. Maintenance costs for a machine are P250 each year. What is the present worth of these maintenance costs over 12 year period ifMaintenance costs for a machine are P250 each year. What is the present worth of these maintenance costs over 12 year period if
the interest rate is 8%the interest rate is 8%
 A.  A. 1884 1884 B. 1950 B. 1950 C. 1980 C. 1980 D. 1985D. 1985

62.62. Maintenance on an old machine is P100 this year, but is expected to increase by P25 each year thereafter. What is the presentMaintenance on an old machine is P100 this year, but is expected to increase by P25 each year thereafter. What is the present
worth of 5 years maintenance? Use interest rate of 10%.worth of 5 years maintenance? Use interest rate of 10%.
 A.  A. 551 551 B. 562 B. 562 C. 570 C. 570 D. 572D. 572

63.63.  A professional license must be renew A professional license must be renew ed once every three years on theed once every three years on the
 A. A. first first day day of of the the year year C. C. birth birth date date of of the the yearyear
B. B. last last day day of of the the year year D. D. date date prescribed prescribed by by PRCPRC

64.64. The Board of Chemical Engineering may inspect the facilities, faculty, equipment and other aspects related to chemical engineeringThe Board of Chemical Engineering may inspect the facilities, faculty, equipment and other aspects related to chemical engineering
program of educational institutions in coordination withprogram of educational institutions in coordination with
 A. A. DOST DOST B. B. DOE DOE C. C. DECS DECS D. D. CHEDCHED

65.65. The meeting of minds between two persons whereby one binds himself with respect to the other to give something or to renderThe meeting of minds between two persons whereby one binds himself with respect to the other to give something or to render
some service.some service.
 A. A. obligation obligation B. B. elements elements C. C. contract contract D. D. consentconsent

66.66.  A 5-g bullet with a muzzle velocity o A 5-g bullet with a muzzle velocity o f 300 m/s strikes a 1-kg block f 300 m/s strikes a 1-kg block hanging vertically in a 1hanging vertically in a 1 -m rope. If the bullet is embedded in t-m rope. If the bullet is embedded in t hehe
block, calculate the height reached by the block.block, calculate the height reached by the block.
 A. A. 0.058 0.058 m m B. B. 0.114 0.114 m m C. C. 0.302 0.302 m m D. D. 0.375 0.375 mm

67.67.  A 3-kg block is moving at a speed of  A 3-kg block is moving at a speed of 5 m/s. What is the force required to 5 m/s. What is the force required to bring the block to a stop in 8 Ebring the block to a stop in 8 E -4 seconds?-4 seconds?
 A. A. 9.2 9.2 kN kN B. B. 13.2 13.2 kN kN C. C. 15.4 15.4 kN kN D. D. 18.8 18.8 kNkN

68.68. How big is the angle between the hour hand and the minute hand of a clock at twenty to five?How big is the angle between the hour hand and the minute hand of a clock at twenty to five?
 A.  A. 100° 100° B. 25° B. 25° C. 90° C. 90° D. 105°D. 105°

69.69. Ship A started sailing N40°32’E at the rate of 3 mph. after 4 hours, ship B started from the same port going S45°18’EShip A started sailing N40°32’E at the rate of 3 mph. after 4 hours, ship B started from the same port going S45°18’E at the rate of 4 at the rate of 4
mph. after how many hours will the second ship be south of ship A.mph. after how many hours will the second ship be south of ship A.
 A.  A. 8.7 hrs 8.7 hrs B. 2.50 hrs B. 2.50 hrs C. 3.58 hrs C. 3.58 hrs D. 2.25 hrsD. 2.25 hrs

70.70. If 5 fishermen can catch 5 fishes in 5 minutes, how many fishes does 100 fishermen catches in 5 minutes?If 5 fishermen can catch 5 fishes in 5 minutes, how many fishes does 100 fishermen catches in 5 minutes?
 A.  A. 100 100 B. 20 B. 20 C. 50 C. 50 D. 200D. 200

71.71.  A 400-mm pipe can fill the tank alone  A 400-mm pipe can fill the tank alone in 5 hours and another 600in 5 hours and another 600 -mm pipe can fill the tank alone i-mm pipe can fill the tank alone i n 4 hours. A drain pipe 300 mmn 4 hours. A drain pipe 300 mm
can empty the tank in 20 hours. With all three pipes open, how long will it take to fill the tank?can empty the tank in 20 hours. With all three pipes open, how long will it take to fill the tank?
 A. A. 2 2 hrs hrs B. B. 2.5 2.5 hrs hrs C. C. 2.25 2.25 hrs hrs D. D. 2.75 2.75 hrshrs

72.72. Six men can dig the hole in 6 days and 4 men can fill the hole in 4 days. In how many days can 8 men dig the same hole and fill itSix men can dig the hole in 6 days and 4 men can fill the hole in 4 days. In how many days can 8 men dig the same hole and fill it
back?back?
 A. A. 4.5 4.5 days days B. B. 5.5 5.5 days days C. C. 6.5 6.5 days days D. D. 7.5 7.5 daysdays

73.73. Simplify:Simplify: cottan=cottan=??
 A. A. tan2tan2 B.B. 2tan22tan2 C.C. 2cot22cot2 D.D. cot2cot2
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74.74. Two cars started traveling from the same point at the same rate of 60 kph and going on different directions, one going north and theTwo cars started traveling from the same point at the same rate of 60 kph and going on different directions, one going north and the
other due east. After three hours the car traveling east reduced its rate to 40 kph due to bad roads. After 6 hours, how far inother due east. After three hours the car traveling east reduced its rate to 40 kph due to bad roads. After 6 hours, how far in
kilometers are the two cars from each other?kilometers are the two cars from each other?
 A.  A. 468.61 468.61 B. 432.67 B. 432.67 C. 509.12 C. 509.12 D. 339.41D. 339.41

75.75.  An observer wishes to determine the  An observer wishes to determine the height of a tower. He takes sight at theight of a tower. He takes sight at t he top of the tower from pohe top of the tower from po ints A and B, which are 50 ftints A and B, which are 50 ft
apart, at the same elevation, and on a direct line with the tower. The vertical angle at point A is 30° and at point B is 40°. The heightapart, at the same elevation, and on a direct line with the tower. The vertical angle at point A is 30° and at point B is 40°. The height
of the tower isof the tower is
 A. A. 89.51 89.51 ft ft B. B. 92.54 92.54 ft ft C. C. 95.38 95.38 ft ft D. D. 97.33 97.33 ftft

76.76. The distance, s, of a moving body from its original position is defined by the equation:The distance, s, of a moving body from its original position is defined by the equation:  = 4  = 4    3   2 3   2, where s is in meters and, where s is in meters and
t is in seconds. When the velocity of the body is 35 m/s its position s ist is in seconds. When the velocity of the body is 35 m/s its position s is
 A.  A. 78 m 78 m B. 80 m B. 80 m C. 75 m C. 75 m D. 70 mD. 70 m

77.77.  A particle rotates counterclockwise a A particle rotates counterclockwise a ccording to the lawccording to the law  == −− where where  is in radians and t is in seconds. Calculate the angular is in radians and t is in seconds. Calculate the angular

velocity at the end of 10 seconds in radians per second.velocity at the end of 10 seconds in radians per second.
 A. A. 5.72 5.72 B. B. 8.12 8.12 C. C. 10.18 10.18 D. D. 6.356.35

78.78. The intensity,The intensity, , of a certain phenomenon with respect to time, t, is given by the equation, of a certain phenomenon with respect to time, t, is given by the equation  = 1 8   3  = 1 8   3    44 for 0<t<5/2. Give for 0<t<5/2. Give
the peak magnitude of the intensity of the said phenomenon.the peak magnitude of the intensity of the said phenomenon.
 A.  A. 81/4 81/4 B. 238/4 B. 238/4 C. 106/4 C. 106/4 D. 86/4D. 86/4

79.79. Two positive integers, whose sum is 50 and the sum of their squares is a minimum.Two positive integers, whose sum is 50 and the sum of their squares is a minimum.
 A. A. 40 40 and and 10 10 B. B. 25 25 and and 25 25 C. C. 30 30 and and 20 20 D. D. 15 15 and and 3535

80.80. Radium decomposes at a rate proportional to the amount present. If 100 mg are set aside now, there will be left 96 mg 100 yearsRadium decomposes at a rate proportional to the amount present. If 100 mg are set aside now, there will be left 96 mg 100 years
hence. How much will be left after 2.58 centuries?hence. How much will be left after 2.58 centuries?
 A. A. 85 85 mg mg B. B. 88 88 mg mg C. C. 90 90 mg mg D. D. 96 96 mgmg

81.81. Radium decomposes at a rate proportional to the amount present. If 100 mg are set aside now, there will be left 96 mg 100 yearsRadium decomposes at a rate proportional to the amount present. If 100 mg are set aside now, there will be left 96 mg 100 years
hence. What is the half-life of radium in centuries?hence. What is the half-life of radium in centuries?
 A. A. 14.5 14.5 B. B. 15.0 15.0 C. C. 16.0 16.0 D. D. 17.017.0

82.82. The study in bodies in motion without reference to the forces which cause the motion.The study in bodies in motion without reference to the forces which cause the motion.
 A. A. kinetics kinetics B. B. dynamics dynamics C. C. statics statics D. D. kinematicskinematics

83.83. The study in bodies in motion under the action of forces.The study in bodies in motion under the action of forces.
 A.  A. kinetics kinetics B. dynamics B. dynamics C. statics C. statics D. kinematicsD. kinematics

84.84.  A body of mass kg is rested on a frict A body of mass kg is rested on a frict ionless horizontal plane. A horizontionless horizontal plane. A horizont al force of P=30 N is applied. Find the al force of P=30 N is applied. Find the distance at 10 s.distance at 10 s.
What is the velocity at 10s?What is the velocity at 10s?
 A. A. 1.2 1.2 m, m, 2.2 2.2 m/s m/s B. B. 2.1 2.1 m, m, 1.2 1.2 m/s m/s C. C. 6.0 6.0 m, m, 1.2 1.2 m/s m/s D. D. 1.2 1.2 m, m, 6 6 m/sm/s

85.85.  A ship of mass 10,000,000 kg A ship of mass 10,000,000 kg is traveling at 2 m/s when it s engine is switched off. As a consequence, the ship’s speed is reducedis traveling at 2 m/s when it s engine is switched off. As a consequence, the ship’s speed is reduced
to 1.5 m/s in a distance of 100 m. Assuming that the resistance to the ship’s motion is uniform, calculate the magnitude of tto 1.5 m/s in a distance of 100 m. Assuming that the resistance to the ship’s motion is uniform, calculate the magnitude of thishis
resistance. (take g=9.8 m/sresistance. (take g=9.8 m/s22))
 A. A. 8.75 8.75 kN kN B. B. 8750 8750 kN kN C. C. 87.5 87.5 kN kN D. D. 875 875 kNkN

86.86.  A body of mass kg is rested on a frict A body of mass kg is rested on a frict ionless horizontal plane. A horizontaionless horizontal plane. A horizonta l force of P=30 N is applied. Find the dil force of P=30 N is applied. Find the di stance at 10 s.stance at 10 s.
What is the velocity at 10s?What is the velocity at 10s?
 A. A. 1.2 1.2 m, m, 2.2 2.2 m/s m/s B. B. 2.1 2.1 m, m, 1.2 1.2 m/s m/s C. C. 6.0 6.0 m, m, 1.2 1.2 m/s m/s D. D. 1.2 1.2 m, m, 6 6 m/sm/s

87.87. The rate of change of velocity isThe rate of change of velocity is
 A. A. speed speed B. B. motion motion C. C. acceleration acceleration D. D. powerpower

88.88.  An upward force (buoyant force) is e An upward force (buoyant force) is e qual to the weight of the fluid thqual to the weight of the fluid th at is being displaced. This princat is being displaced. This princ iple lies oniple lies on
 A. A. Dalton Dalton B. B. Bernoulli Bernoulli C. C. Archimedes Archimedes D. D. PappusPappus

89.89.  A force of 1 N acting through a dist A force of 1 N acting through a dist ance of one meter.ance of one meter.
 A. A. dyne dyne B. B. joule joule C. C. erg erg D. D. slugslug

90.90. Sound waves does not travel inSound waves does not travel in
 A. A. air air B. B. wood wood C. C. vacuum vacuum D. D. waterwater

91.91. If x increases uniformly at the rate of 0.001 feet per second, at what rate is the expressionIf x increases uniformly at the rate of 0.001 feet per second, at what rate is the expression 1    1    increasing when x becomes 9 increasing when x becomes 9
feet?feet?
 A. A. 0.001 0.001 cfs cfs B. B. 0.003 0.003 cfs cfs C. C. 0.3 0.3 cfs cfs D. D. 1.003 1.003 cfscfs

92.92. Six weights of 30, 20, 40, 25, 10 and 35 lb hang in one plane from a horizontal support at a distance 2, 3, 5, 7, 10, 12 ft respectively,Six weights of 30, 20, 40, 25, 10 and 35 lb hang in one plane from a horizontal support at a distance 2, 3, 5, 7, 10, 12 ft respectively,
from the wall. What is the single force would replace these six weights?from the wall. What is the single force would replace these six weights?
 A. A. 160 160 lb, lb, 5.74 5.74 ft ft from from the the wall wall C. C. 160 160 lb, lb, 6 6 ft ft from from the the wallwall
B.B. 160 160 lb, lb, 6.14 6.14 ft ft from from the the wall wall D. D. 160 160 lb, lb, 6.34 6.34 ft ft from from the the wallwall

93.93. Josh works on the second floor of a building. There are 10 doors to the building and 8 staircases from the first to the second floor.Josh works on the second floor of a building. There are 10 doors to the building and 8 staircases from the first to the second floor.
Josh decided that each day he would enter by one door and leave by a different one, and go up one staircase and down another.Josh decided that each day he would enter by one door and leave by a different one, and go up one staircase and down another.
How many days could Josh do this before he had to repeat a path he had previously taken?How many days could Josh do this before he had to repeat a path he had previously taken?
 A. A. 80 80 B. B. 640 640 C. C. 800 800 D. D. 50405040

94.94. Find the derivative ofFind the derivative of tantan with respect to with respect to sinsin..

 A. A.
  B.B. sinsin  C.C. coscos  D.D.

 
95.95. Find the limit ofFind the limit of 1/1/  1 1 –1–1// 11 as x approaches 1. as x approaches 1.

 A. A. ½ ½ B. B. 0 0 C. C. -1/2 -1/2 D. D. 44
96.96. The cost of equipment is P500,000 and the cost of installation is P30,000. If the salvage value is 10% of the cost of equipment at theThe cost of equipment is P500,000 and the cost of installation is P30,000. If the salvage value is 10% of the cost of equipment at the

end of 5 years, determine the book value at the end of the fourth year. Use sinking fund method at an interest rate of 8%.end of 5 years, determine the book value at the end of the fourth year. Use sinking fund method at an interest rate of 8%.
 A.  A. P161,314 P161,314 B. P140,420 B. P140,420 C. P146,452 C. P146,452 D. P132,675D. P132,675

97.97. The purchase of a motor for P6000 and a generator for P4000 will allow a company to produce its own energy. The configurationThe purchase of a motor for P6000 and a generator for P4000 will allow a company to produce its own energy. The configuration
can be assembled for P500. The service will operate for 1600 hours per year for 10 years. The maintenance cost is P300 per year,can be assembled for P500. The service will operate for 1600 hours per year for 10 years. The maintenance cost is P300 per year,
and cost to operate is P0.85 per hour for fuel and related cost. Using straight line depreciation, what is the annual cost for theand cost to operate is P0.85 per hour for fuel and related cost. Using straight line depreciation, what is the annual cost for the
operation? There is P400 salvage value for the system at the end of 10 years.operation? There is P400 salvage value for the system at the end of 10 years.
 A. A. P2710 P2710 B. B. P2480 P2480 C. C. P2630 P2630 D. D. P2670P2670

98.98.  A flywheel is brought from rest up to  A flywheel is brought from rest up to a speed of 1,500 rpm in 1 min. Whaa speed of 1,500 rpm in 1 min. Wha t is the average angular acceleration,t is the average angular acceleration,, and the number of, and the number of
revolutions until the wheel stops? What is the velocity at the end of 40 sec?revolutions until the wheel stops? What is the velocity at the end of 40 sec?
 A.  A. 2.167 rad/s2.167 rad/s22, , 750 750 rev, rev, 500 500 rpm rpm C. C. 2.056 2.056 rad/srad/s22, 790 rev, 525 rpm, 790 rev, 525 rpm
B.B. 2.120 rad/s2.120 rad/s22, , 780 780 rev, rev, 520 520 rpm rpm D. D. 2.007 2.007 rad/srad/s22, 800 rev, 535 rpm, 800 rev, 535 rpm
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99.99. The rim of a 36-in wheel on a brake-shoe testing machine has a speed of 60 mph when the brake is dropped. It comes to rest whenThe rim of a 36-in wheel on a brake-shoe testing machine has a speed of 60 mph when the brake is dropped. It comes to rest when
the rim has traveled a tangential distance of 500 ft. What is the angular acceleration and the number of revolutions?the rim has traveled a tangential distance of 500 ft. What is the angular acceleration and the number of revolutions?
 A. A. 5.06 rad/s5.06 rad/s22, , 310 310 rad rad C. C. 5.17 5.17 rad/srad/s22, 333 rad, 333 rad
B.B. 5.20 rad/s5.20 rad/s22, , 340 340 rad rad D. D. 5.24 5.24 rad/srad/s22, 344 rad, 344 rad

100.100.  A ship of mass 10,0 A ship of mass 10,000,000 kg is traveling at 2 m/s when its engine is switched off. As a consequence, the ship’s speed is reduced to00,000 kg is traveling at 2 m/s when its engine is switched off. As a consequence, the ship’s speed is reduced to
1.5 m/s in a distance of 100m. Assuming that the resistance to the ship’s motion is uniform, calculate the magnitude of this1.5 m/s in a distance of 100m. Assuming that the resistance to the ship’s motion is uniform, calculate the magnitude of this
resistance. (take g=9.8 m/sresistance. (take g=9.8 m/s22))
 A. A. 8.75 8.75 kN kN B. B. 8750 8750 kN kN C. C. 87.5 87.5 kN kN D. D. 875 875 kNkN

----------------------------------------------------------------------------------NOTHING FOLLOWS-----------------------------------------------------------------------------------------------------------------------------------------------------------------NOTHING FOLLOWS-------------------------------------------------------------------------------
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