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SOLUTIONS
Situation 1 8
1 Q1 C 8.67 574 79.28 6.31 r=-6/2=-3
=2(-3)5-1
2 |Q2 £ 743 73.54] 1047] 856 =203
3 Q3 B 22.75| 52.70] 1194 1239
B a - :+1 -1 o T T -7 9
rivterm = Gy €7D a1 = 10 (beginning of day 1)
m1 az =210 x 2 = 20 (doubling each day)
r=
= 7-1=
8thterm = 1,Cg_y (2x)1078%1(—y)8? a7=10(2) 640
8 term =120 (2x)° (=)’ Situation 4
8t term =-960x? y” 10 Q10 A 78.49] 11.71] 619 338
2 11 |Qn D 12.50 7.77| 16.55| 63.18
Giventa=23;b=-s;n=5andr=4 12 |Q12 D 1554 4257| 1036 31.42
4thterm = Cu_q (2r)5~ 41 (=s)*? —— - =t —
4th term = 10 (2r)%(—s)* ! The sum of infinite geometric progression is S = T ! .
th = -40r2s3 _
4th term = -40r2s 10
3
The middle (mt) term of binomial expansion with even n exponent a1=2;a2=2/3;r=az/a1
is the median of the terms
_n _10 - r=(2/3)/2
m=gtl=5+1=6 r=2/6=1/3
6tht - C _ 10—-6+1 3b 6—1 _ _
erm 101%!101) (3b) 5:2/(1 1/3)
6t" term = ——10 (a)>(3b)° S =3 letter A
515! 11
6th term = 61236a5b5
Situation 2 r=0.75
4 |aa £ 090] 97.07] 146] 056 m=
5 Q5 A 93.58] 236 225 1.80 S=1T"07s
6 Q6 D 417 3874 383| 53.27 S =96 inches
12 @
20
S =2 _4 - 20
1-% 20 ft
S =180 feet
Situation 5
13 |Q13 B 755 67.12| 1926 5.86
14 |Q14 B 11.04] 59.57| 2128 755
15 |Q15 D 24.66] 12.61 574 56.64
13
LS 400 400 _ 2
v v v+10 "3
' TEIEY M STORCL STATCMPLXMATVCT FIXSCI Math VA Disp |
(1) Situati 400 488 _, .2
[J Situation 3 % tTre10- 1945 |
7 Q7 B 3.83] 81.31| 1047 428
8 Qs A 88.96] 4.95 428 1.80
9 Q9 Cc 6.87| 10.02| 67.34] 15.32
The nth term of a geometric sequence is an = a;rn- 1
7
an = airn1
as=12(1/2)8-1
as=12/128 0 14

ag = 3/32




8.531128874
= 5
Situation 6
16 |Q16 A 96.28 1.24 1.35 113
17 |Q17 A 90.20 1.35 7.32 1.01
18 |Q18 C 3.15 6.08) 89.19 146
T m1e - o, T T
a®+ b =20
a-b=8

17
2a+2b =92
a-b =525

525
2a+ 2 =92
a

N STORCL STATCHALIMATYCT FIXSE] Math WA Bisp

| 2h+2x323=92, 4

|

318

y=vx
x2+yt=6
x2+(Vx)2=6
x2+x-6=0
x+3)x-2)=0
x=-3andx =2

ﬁ:
[-R=

ifx=-3

y =v—3 (not real, absurd)
ifx=2

y =2 (real)

Then the solution is (2, V2)

Situation 7

P

M STOBCL STATCHPLINAIVET CICICH FLISCl Mafh Wi Disg

Solve for A

WA Disp |
|

9208

!
=

L-R=

M STORCL STRICMMLXMETYCT FEISCH Math WA Disp |
Ao+ E) =2MsA

2
]

19 ]Q19 B 394] 90.32] 236] 327

20 |Q20 B 10.14| 7252 901 833

21 Q21 D 090| 0.79] 068 97.64

ET) ) T
MODE 2

Letter B

20
Complex, in =ir, where r is the remainder of n/4
Math

| swrr aoly
23 O
2 i

111,=117,
Remainder is 2 then i2 = -1 (letter B)

21

1 Wath VA Disp
CP+3LI(7-31)

58
- A letter D
Situation 8
2 |Q22 A 95.72 0.90 1.35 203
23 |1Q23 A 62.39] 14.75] 1216/ 10.70
24 |Q24 B 2545] 4493 2128 8.00
W22 ' -
_a+b+c
=
30 + 36 + 18
h 2
S=42cm

A= \/s(s —a)(s—b)(s—0)

A =./42(42 - 30)(42 - 36)(42 - 18)
A =269.4 cm?

23

A=rs
269.4 =r1(42)

A

r=—

s
269.4
r=—

42
r=641cm

24

A= (s-b)rs
269.4 = (42 - 36)rs
269.4

=32 36
b = 44.9 cm

Situation 9

25 Q25 A 51.80

16.89

17.79

13.29

26 |Q26 B 6.42

75.79

14.19

3.49

27 |Q27 D 13.51

19.03

16.10

50.45

25

1
A=>a?
za

1
162 = Eaz

a=18cm
r=%a+2

r=12.73 cm

26

A—1 b
_Ea

216 _1 b
_Ea

ab=432;b=432/a
a2 +b2=302




o (432)?
a +(T) = 900
a=18

b =24

c=30
P=18+24+30
P=72cm

27

A=65in2
P=48in

Radius of inscribed circle, r = A/s
s=48/2

s=24

r=65/24

r=2.71
d=2r=2(2.71)
d =5.42 inches

Situation 10

28 |Q28 - 1396] 59.80] 755 1858

29 [Q29 B 1081 70.27] 11.71] 7.09

30 |30 D 1892 2748 2106 31.87

© 28 N I
S =(n-2)x180

720 = (n - 2)x180
n =6 (Hexagon)

29
n
d=-(Mn+3
S(+3)

n
65=7(n+3)

nz+3n-130=0
(n+13)(n-10)=0

n =-13(absurd) orn =10
n=10

30
If each interior angle of a regular convex polygon measures a, then
n-—2
a = x 180
n

n—
108° = - %X 180
108n = 180n - 360
n=5
d=2(m+3
—g(n+ )
d=>(5+3)

d = 20 diagonals

Situation 11

31 |Q31 B 2207 37.73] 2736 1261

32 |Q32 B 22.75| 40.65| 2849 7.88

33 |Q33 D 20.05] 20.27| 18.36| 41.22
31

1th?2
V= T(?)I‘ - ]’1)

r=%d=%4=2
2

mh
229 = =3 [3(2) — h]

FIXSCI Mats YA Disp.

22.9=242 (3:0-4)

V2L =R ()
X=_ 5.187316695
L-R= B

5.187316696 is invalid because h must be less than the diameter.
Repemnd assume value of x the same as any of the choices.

Math YA Oy

S'nlve for & - h!
5. 187316696

2 de e (Rd—R)
n= 2,49336738
L-R= i

h =2:§m=250cm

Alternate way:

MODE 3:3

B3
-3. 141592654

In integral:

dV = ydx

dV = (A + Bx + Cx?)dx
V= [(A + Bx + Cx2)dx
V =Ax +Bx2/2 + Cx3/3

It will form a cubic equation:
To solve for its roots, use MODE 5:4
Wherea=C/3,b=B/2andc=a;andd =-V

t-120un 6. 5aa 1 e

—ZZ.9

PO Mt VA By

FULSCI Wath Y O

-1.636654676

2.49936798

5. 107316696

32

h2
V=T[?(3r—h)

Vblack = Vwhite
Viotal = Vblack + Vwhite
Viotal = 2Vwhite

2 2
“}; (Br—h) =2 [“};W (3r—hw)] d_
n(6?) n(42) \ f

[3r —6] = 2[ (3r—hw)] 2in§
3 3 .
r=733in 4'”| v

33

MODE 3:3y=A + BX + CX




Mo VA D

1.3 I
5. 25 ABI+CHE dx

325 AsBreCx2dx

-3. 141592654

"7 18. 22653859
Situation 12
34 D 923] 1284] 1723 60.47
35 |Q35 C 653 16.22] e1.71] 1543
36 |Q36 A 69.14] 811] 1261 1014
1 34

The base is a right triangle with legs 30 and 40 cm, and hypotenuse

N

18

50 cm.
A=%30x40=600cm?

Average altitude,
_18+24+27

h=23
V=600 x23=13800

035
_15+418+15
h=16

6240 = 16A
A=390

A =% a?sin 60°
.390=§a2
a=30.011

36

b= 10+10+7+7
h=85

1000 =8.5A
A=117.65

Situation 13

27

slope at any pointisy’

38

y2 = 64x
2yy =64
y'=32/y

m=2/3

37 |Q37 A 44.59] 3457] 1475 608
38 |Q38 B 23.76] 54.05| 1250 9.57
39 |Q39 A 39.53| 17.34] 3119 11.82

337

Equation of the diameter

y-24=0

y=24

y? =32 .

32

2
3

=
y=48

39
64x2 + 25y2=1600
64 (2x) +25(2yy’)=0

64x + 25yy’ =0
64x + 25y (1/5)=0
64x +5y=0
Situation 14 Sl
40 A 51.54 19.03] 13.85] 1577
41 | Q41 B 9.68] 63.96| 19.48 6.87
42 |Q42 A 27.70] 19.03| 2444| 2849
40 f . A —OK—
3x2—6x—9  —— g
fO)=—3-——5 ; ﬁ_—
Simplify by factoring —L I T e S )
3(x+1)(x—3) I
fO) =——~""7%
x+1Dx-2)
) = 3(x—3 &
=== -
The vertical asymptotes is x - 2.
041
3
f(x)=x3—3x2+x—3 .
Simplify by factoring
3 -4 -2 ] 2 & L] w ¥ K
x
IO = e+ “3
The vertical asymptotes is x - 3.
42
B 2x*
Yy 3xz—1
254
For numerator and f(x) = 31
denominator with the =2
same degree, the -2
function has horizontal —=——— -
asymptote  with an y=-1
equation y = k, where k
is the ratio of the
coefficients of highest v==¢
degree terms of the
numerator and
denominator.
y=2/1=2

like in the previous problems, the horizontal asymptote for number
40isy=3/1=3 and fornumber41lisy=1/1=1

MODE 7

U aary




Situation 15
43

F(H)
2. 0988
2.0712

2. 062

—

As X increases, F(x) approaches to 2, then the horizontal asymptote
isy=2

Q43 C 18.24] 2545 40.20] 5.0/

44 | Q44 A 12.27] 48.99] 1 21.6:

45 Q45 D 16.10 18.36
43

The revenue is the product of number of people attending, N, and
the admission price per person, P.

R=NxP

If P=300; N=6000

If P=300-5; N=6000+200

If P=300 - 2(5); N=6000 + 2(200)

Let x be the number of 5-Peso deduction, then the revenue is
R = (300 - 5x)(6000 + 200x)

R =180000 + 30000x - 1000x2

To maximize R, evaluate dR/dx and equate to zero.

dR = 30000 — 2(1000)x =0
dx =
x=15

Price =300 - 5(15) = P225

44
E « v3 (energy per hour)
E =kv3

Total energy = energy per hour x total time

Total time of travel is equal to the total distance traveled over speed.

S
t ==

v
Since the boat is traveling against the current with 4 kph rate then,
S

v—4
Er = Ext = kv3
3

v—4

Ep = KS—
T= ™y 1

Using maxima minima, dEr/dt= 0

dE —4)(3v?) —v3(1
dEr _ | (v=9Gv) —v) _
dt (v—24-)2 .

dE -4)(3 - 1
dEr _ | (w9 —v') _
dt (v —4)2
3v3-12vZ-v3=0

2v3-12v2=0

vi-6v2=0

v2(v-6)=0

v=0;v=6

then, v = 6 kph

345

Cost per hour of fuel, C¢= kv3
If v=10 knots, Cr= 20
k=0.02

Total distance traveled = S
Total time of travel = S/v

Total Cost,

Ce=(Ce+135)S/v

(0.02v3 + 135)S
C = ———

135
Ci = 0.02v>S +——S

dc, -135
— =0.02(2v)S+——S=0
dv V2

0.04 v = 135/v2
v3 = 135/0.04 = 3375

v =15 knots
Situation 16
46 | Q46 C 11.71] 18.36| 47.75 22.18
47 | Q47 C 28.38 {| 23.09] 2038
48 |Q48 A 27.59 15.99| 2207
46
Central angle is twice the subtended angle

6 =2x35°=70° C

Considering isosceles triangle CEO
a=1%(180°-0) =% (180°-70°)
a=55°

Considering triangle ACE
f=180°- a-20°=180°-55°-20°
f=105°

47
0 =40°
20 =80°

a =180 - 2(80°)
a=20°

D 20 cm
A=2x%r2sin (20) + %2 r2sin o
A =102sin 80° + %2 102 sin 20°
A =115.58 cm?

48

a=90°-64°
a=26°

0=180°-90°-a-«a
0=38°

Situation 17

49

Q49 58.78

15.99

12.05] 12.95

50

Q50

7.55

51.80 2849 12.05

51

Q51 52.25

Ho|x»|x»

29.95 9.80 8.00

a9

[5x+1]+1<10
[5x+1|<9

5x+1<9
x<8/5

5x+1=>-9
X2=-2

[-2,8/5]
50

Z(x;- 1)| <0

No value of x that can make the value in the left side less than zero
but at x = -1, the equation is zero. {-1}

51

[x-3|=7

x-327 (7,8,9,10,..)
x-3<-7 (-7,-8,-9,-10,..)
X <-4



Situation 20

(-00, -4] U [10, 0] 58 |Qs8 =} 2151] 36.26] 2207 2005
Situation 18 59 |Q59 A 31.08] 32.06] 2320 732
52 |as52 B 158] 9437 293 1.13 60 |Q60 A 58.22| 2140 1284 755
53 |Qs53 B 1059 80.18| 360 552
58
54 |Q54 B 383] 9347 180 0.90
352 y2 =8x
2yy'=8 '
3(X2+4)+5=-6(X2+2X) +13 y'=4/y .
Hau STASGIPLCMATYCI L) XS it Y B i 1 f h .
3(}:2"'4] "‘5=‘B[x‘b‘ )((h_v}e]n=e‘;]uat10n of chord 5 /

A= -B. BBEBBEBIE

4/y =1 (parallel)

y=4
y-4=0

59
Point of tangency
yZ =8x

53 42 = 8x
x3+5x2=x+5 x=2
USING MODE 5:4

PT (2, 4)
Equation of tangent line:

y-y1=m(x - x1)

y-4=1(x-2)
54 X-y=-2
USING MODE 5:3 xX-y+2=0
I R 60
=1 yZ=8x
= g 4 2’y y =8
y'=4/y=1
y=+4
42=8x;x=2
Point of tangency is at (2, 4)
Situation 19 Situation 21
55 |Q55 D 1.91 236 169] 93.92 61 |Q61 A 43.13| 20.05] 31.08 574
56 |Q56 D 248 473 473] 88.06 62 |Q62 B 15.88| 63.74] 1565 462
57 |Q57 c 12.16] 10.47| 68.24 9.12 63 |Q63 B 2917 33.33| 1160 2556
) 55
61
X =kw
k=x/w x =8 cos 30°
5/40 =x/65 Xx=6.928
x =8.125 y=4
56 Rectangular coordinate (6.928, 4, 5)
P=k/V
k=PV 62
960(1.4) = Px2.5
P =537.6 kPa
Y
57 r=+50
W = KD#/h? r=,/52(2)
k = Wh2/D¢ r = 5v/2 units
3\/2812//24 =wx42/14 63 \
B is the angle between the radius ~——_ y '
and the z-axis. \ .
5
cosf = ﬁ
B =45°
Situation 22
64 |Q64 A 62.50| 11.04] 19.26 7.09
65 |Q65 B 10.92] 66.78| 14.19 8.1
66 |Q66 C 19.26] 16.55| 48.09] 1565

L 64



The equation of a line parallel to line Ax + By + C1 =0 is
Ax+By+C2=0

The equation of a line perpendicular to line Ax + By + C1 =0 is
Bx-Ay+(C2=0

The perpendicular line of x + 5y + 5 = 0 that passes through (3, 1) is
S5x-y+c=0
c=y-5x=1-5(3)

c=-14
5x-y-14=0
65
The parallel line of x + 5y + 5 = 0 that passes through (4, -2) is
x+5y+c=0
c=-x-5y=-4-5(-2)
c=6
X+5y+6=0
66
Slope of line that is perpendicular to the given line x + 5y + 15 = 0:
m=5

6 =tan15=78.69°

angle of line with the horizontal,
5=0-45°

6 =78.69°-45°

6=33.69°

mn = tan 33.69°

mn = 0.66666666667

4x-3y=18
69

The perpendicular lines of line Ax + By + C = 0 have equations in the
form: Bx- Ay +C2=0

Given line 3x + 4y - 26 =0

A=3;B=4

Perpendicular lines:
4x - 3y + C2 = 0; If this line passes through (3, -2), then

C2=-4(3) +3(-2) .
C2=-18
Therefore the perpendicular line is ¢
4x-3y-18=0 s
. . (Xot ; Yot)
Location of point of tangency:
xpt =3+ (3/5)x5 =6 / I

ype= -2 + (4/5)x5 = 2

mn=2/3

y-1=(2/3)(x-3)
3y-3=2x-6
2x-3y-3=0

Situation 23

67 |Q67 A

71.51

12.16

10.59

5.63

68 |Q68 B

2444

55.07

12.84

7.55

69 |Q69 B

14.86

45.05

14.53

25.56

67

The radius of the circle is the perpendicular distance of the point (3,

-2) to theline 3x +4y - 26 =0

Distance of point (x1, y1) to
aline Ax+By+C=0is

Moy
e |3(3) '+ A(2) — 26|
NeoEwe

d =5 units

The equation of the circle
with center located at (h, k)
and radius equal toris
(x-h)2+ (y-k)?=r2

(x-3)2+(y--2)2=5?
X2-6X+9+y2+4y+4-25=0
X2-6x +y2+4y-12=0

168

Slope of the given line:
3x+4y-26=0

4y =-3x + 26
y=-%x+26/4

The slope is -34;

slope of normal line, n =-1/m
n=-1/(-%)

n=4/3

y-y1=m(x-x1)
Y"2=4/3(X—3]
3(y+2)=4x-12
3y+6=4x-12

<5
Best Method is using Mode 5:1 So
(Two Equations, two unknowns)
Situation 24

70 |Q70 C 10.02] 19.37] 62.95 7.66

71 |Q71 D 2061 22.18] 19.14] 37.95

72 |Q72 D 14.08| 26.35| 14.86| 44.7

w70 - s T T T

Since x and y are functions of t linearly (not t2 or t3), then MODE 3:2
can be used. In this mode, the function is y = A + Bx where A is the y-
intercept.

m71

The line has an equationy=1/3x+17/3
Orx-3y+17=0
Distance of origin to the line is

17
d =————===5.38
12 + 32

72
Angle with respect to horizontal is 6
O=tan!m=tan!1/3

0=18.435°

Situation 25
73 |Q73 B 20.05] 49.77| 20.38 9.68
74 |Q74 A 30.41] 21.28] 382 991
75 |Q75 C 17.68] 2297| 38.63] 19.93




73
dzAx1+By1+Czl+D

L, M)+ 5+ 8(3) + 33

V42 + 12 + 82
2

-5=

74
Perpendicular distance between two parallel lines:
|Co — G4

[-30 = 33|

X§2+12 + 82

d=—=17
9

75

To solve the angle of intersection of two non-parallel planes,
represent each in vector form.

A=4i+j+8k

B=2i-3j+k

d

A-B=4(2)+1(-3) +8(1)
4(2) +1(-3) +8(1)
A-B=13
Product AB means |A| x |B|
|A|=V42 +12+82=9
|B] =v22 +32 4+ 12 = 3.742

|A|x|B| = 9 x 3.742 = 33.678
A-B

cosf =———
|A]|B|
i
€03 = 33678
0 =67.29°

0=67°17 letter C

Situation 26

76 |Q76 A 53.72| 20.83] 18.58 6.76

77 |Q77 B 11.60] 50.45| 24.89| 13.06

78 |Q78 Cc 19.26] 28.49| 35.14] 16.78
76

The location of the centroid of n-sided closed polygon with vertices
(x1, y1), (X1, y1), (X1, ¥1), -, (Xn, yn) arranged/plotted on Cartesian
plane in clockwise or counter clockwise order is located at (X, yc)
where xc and y. are the average of the x and y coordinates of the
vertices.

1+5+3
Ye=—3 =3

Euler line is the line that passes through centroid, orthocenter and
circumcenter of a non-equilateral triangle.

Therefore, line y - x + 1 = 0 passes though the centroid.
If ym = 3; then
Xm=3+1=4

6

The centroid is at (4, 3)

w77

_2+X+6_
X = 3 = ‘
Xx=4

-1

178

The orthocenter is located at the point of intersection of the Euler
line and the perpendicular line of side AB that passes through point

C.
Slope of line AB: .
V2 — V1
mzx — X s
_52—1i4_2
MmM=4=272° ‘

Slope of perpendicular
line that passes through C.,
mp = '1/2

Equation of the line
y-3=-%(x-6)

2y-6=-x+6 -
x+2y=12

Intersection of x + 2y = 12 and Euler liney -x+1=0

Ordinated of orthocenter, yoc = 11/3 letter C

Situation 27

79 |Q79 C 2264] 29.39] 35.02] 12.95
80 |Q80 A 22.86] 23199 33.4 19.59
81 |Q81 A 25.68| 2466 18.36
79

Rectangular form: Z=a+Dbi

Trigonometric form: Z=rcosB®+risinf

Polar form: Z=rs0

Exponential Form: Z =rei®

First convert 2ejl0nt + 210t to trigonometric form:

2e/10nt = 2 cos (10T t) + 2j sin (101 t), and

2eJ10mt =2 cos (-10m t )+ 2j sin (-10m t)

Thus, 2e/10nt +2e410mt = 4 cos (10 T t)

rei® + re’® = 2r cos 0

Att=1

2e/10mt +2e410mt = 4 cos (10 t x 1) = 4 (letter C)

80

10 cos 40Tt

r=10/2=5;0 =40mt

then

10 cos 40t = 5ei40nt 4+ 5e-j40rt (letter A)

81

f(t)=10cos40mt+2cos 80t

f(1) =10 cos (40m x 1) + 2 cos (80 t x 1)

f(1)=10x1+2x1

f(1) = 12 (letter A)

Situation 28

82 |Q82 C 3.60 7.09] 86.26 3.04
83 |Q83 D 404 2 1453 22.30
84 |Qs84 B 27.03] 36.26] 1419 2241

82

A-B=2(6)+2(-3)-1(2)
A-B=4]letter C




83
Product AB means |A| x |B|

|A|=v22+22+12=3
B =V62 +32+22=7

|A| x |B|=3x7=21

Ebs(vetaxabsd

Bhs(VCLA < Abs (Y

[ 84

=~

) - B

COS = ——

|A]|B|
4

cosf = —

(4/21)
0=79.02°

Situation 29

85

Q85

10.92

66.10

18.24

473

86

Qs6

O

10.70

26.80

47.07

15.43

87

Q87

18.92

17.34

[ 85

H=KkS+ (f+c)
H=100.32(1.15) +0.30
H=115.668 m

86

I[=KkS cos 0 + (f + c).
1=100(2.83) cos 4° 30’ + 0.30
[=282.428 m

V =282.428 sin 4° 30’
V=22.159m

87
Elevation of horizontal line of sight of the stadia,
he=134.2 +1.52=135.72

stadia intercept, S = 1.82 m
Rod reading, RR=2.1m

I=99.5(1.82) cos 4° 30’
1=180.532m

V=14164m
Ela=135.72 + 14.164 - 2.1
Ela=147.784 m

42.91

20.72

Situation 30

88

Q88 A

39.19

20.50

1.01

89

Q89 A

1.7

90

Situation 31
91

Q90 D
D88

A. Traffic volume

89

A. average speed

920

D. time-mean speed

Q91 Cc

57.09
2354

10.25

0.68

2.03

19.71

92

Q92 B

31.31

39.41

1.7

17.45

g3

Q93

B

10.14

56.31

21.17

12.27

a1

C. Reflectorized markings

92

B. continued across the bridge

93
B. 6 meters

Situation 32

94

Q94

4.84

4.73

6.42

95

Q95

15.77

49.32

96

Q96

20.05

18.36

97

Qg7

9.23

1>|>=|R|O

94
D. All of the above
95

B. Double unbroken yellow lines

96

A. Single unbroken yellow line
97

A. Chevron markings

Situation 33

98

Qo8 A

29.84

7.09

721

26.58

99

Q99

o

15.20

8.67

37.05

100

Q100 C

6.08

10.81

75.11

8.00

98

A. Deep water wave
99

D. Significant wave
100

C. Highest wave

END




