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	Situation	1		

	
	 	 rth	term	=		 ௥ିଵ௡ܥ 	ܽ௡ି௥ାଵܾ௥ିଵ		
	
	 	1	
	
	 	 8th	term	=	 ଵଵ଴ି଼ܥ 	ሺ2ݔሻଵ଴ି଼ାଵሺെݕሻ଼ିଵ	
	 	 8th	term	=	120	ሺ2ݔሻଷሺെݕሻ଻	
	 	 8th	term	=	‐960x3	y7	
	

	 	2	
	 Given:	a	=	23;	b	=	‐s;	n	=	5	and	r	=	4	
	 	 4th	term	=	 ସିଵହܥ 	ሺ2ݎሻହିସାଵሺെݏሻସିଵ	
	 	 4௧௛	݉ݎ݁ݐ	 ൌ 	10	ሺ2ݎሻଶሺെݏሻସିଵ	
	 	 4th	term	=	‐40r2s3		
	
	 	3	
	 The	middle	(mth)	term	of	binomial	expansion	with	even	n	exponent	

is	the	median	of	the	terms	

						݉ ൌ 	
݊
2
൅ 1 ൌ

10
2
൅ 1 ൌ 	6				

	
	 	 6th	term	=	 ଺ିଵଵ଴ܥ 	ሺܽሻଵ଴ି଺ାଵሺ3bሻ଺ିଵ	

						6௧௛	݉ݎ݁ݐ	 ൌ
10!
5! 5!

10	ሺܽሻହሺ3bሻହ	

	 	 6th	term	=	61236a5b5		
	
	Situation	2		

	
	 	4	

	 		 	
	
	 	5	

	 	
	
	 	6	

	
	
	
	Situation	3		

	
	 The	nth	term	of	a	geometric	sequence	is	an	=	a1rn	‐		1		
	
	 	7	
	 an	=	a1rn‐1	
	 a8	=	12(1/2)8	–	1	
	 a8	=	12/128	
	 a8	=	3/32	
	

	 	8	
	 r	=	‐6/2	=	‐3	
	 a5	=	2(‐3)5	–	1	
	 a5	=	162	
 
	 	9	
	 a1	=	10	(beginning	of	day	1)	
	 a2	=	10	×	2	=	20	(doubling	each	day)	
	 r	=	2	
	 a7	=	10(2)7	–	1	=	640	
	
	Situation	4		

	
The	sum	of	infinite	geometric	progression	is	S	 ൌ 	

aଵ
1 െ r

		

	 	10	
	
a1	=	2;	a2	=	2/3;	r	=	a2/a1	
	
r	=	(2/3)/2	
r	=	2/6	=	1/3	
	
S	=	2/(1	‐	1/3)	
S	=	3	letter	A	
	 	11	
	

r	=	0.75	
a1	=	24	

S	 ൌ
24

1	 െ 	0.75
	

	 	 S	=	96	inches	
	
	 	12	
	
	

S	 ൌ 2
20

1	 െ
4
5

െ 20	

	 	 S	=	180	feet	
	
	
	
	Situation	5		

	
	
	 	13	
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	14	
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	 	15	
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	Situation	6		

	
	 	16	

	

a2 b2 20=
a b 8=

a2
8

a




2

 20=
	

	 	

	 	
	
	 	17	

	

2a 2b 92=
a b 525=

2a 2
525

a



 92=

	
	 	

	
	
	 	18	

ݕ ൌ 	ݔ√
ଶݔ ൅ ଶݕ ൌ 6	

	 x2	+	൫√ݔ൯2	=	6	
	 x2	+	x	–	6	=	0	
	 (x	+	3)(x	–	2)	=	0	
	 x	=	‐3	and	x	=	2	
	 	
	 if	x	=	‐3	
	 y	=	√െ3	(not	real,	absurd)	
	
	 if	x	=	2	
	 y	=	√2	(real)	
	 Then	the	solution	is	(2,	√૛)	
	
	Situation	7		

	
	 	19	

MODE	2	

	 	Letter	B	
	
	 	20	
	 Complex,		in	=	ir,	where	r	is	the	remainder	of	n/4	

	 	
	 11	1 2ൗ 	=	11	2 4ൗ 	 	
	 Remainder	is	2	then	i2	=	‐1	(letter	B)	
	
	
	
	 	21	
	

	 	letter	D	
	
	
	Situation	8		
	

	
	 	22	

ܵ	 ൌ
ܽ ൅ ܾ ൅ ܿ

2
	

ܵ	 ൌ
30	 ൅ 	36	 ൅ 	18

2
	

	 S	ൌ	42	cm	
	

A	 ൌ 	ඥsሺs െ aሻሺs െ bሻሺs െ cሻ	
A ൌ ඥ42ሺ42	– 	30ሻሺ42	– 	36ሻሺ42	– 	18	ሻ	

	 A	ൌ	269.4	cm2	
	 	23	
	
	 	 										A	ൌ	rs	
	 	 		269.4	ൌ	rሺ42ሻ	

	ݎ ൌ
ܣ
ݏ
	

	ݎ ൌ
269.4
42

	

	 r	ൌ	6.41	cm	
	 	24	
	

											A	ൌ	ሺs‐bሻrb	
			269.4	ൌ	ሺ42	–	36ሻrb	

௕ݎ ൌ
269.4
42	– 	36

	

	 	rb	ൌ	44.9	cm	
	
	Situation	9		

	
	 	25	
	

	ܣ ൌ
1
2
ܽଶ	

162	 ൌ
1
2
ܽଶ	

	 a	=	18	cm	
	 r	=	½	a	√2	
	 r	=	12.73	cm	
	 	
	 	26	

	ܣ ൌ
1
2
ܾܽ	

216	 ൌ
1
2
ܾܽ	

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

a a

 

a
b



aଶ ൅ ൬
432
a
൰
ଶ

ൌ 	900	

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

	 	27	

	 	
	

A	=	65	in2	
P	=	48	in	
	
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	
	

S	=	(n	–	2)×180	
720	=	(n	–	2)×180	
n	=	6	(Hexagon)	

	
	 	29	

d ൌ
n
2
ሺn ൅ 3ሻ	

.65 ൌ
n
2
ሺn ൅ 3ሻ	

n2	൅	3n	‐	130	ൌ	0	
ሺn	൅	13ሻሺn	‐	10ሻ	ൌ	0	
n	ൌ	‐13ሺabsurdሻ	or	n	ൌ	10	

	 n	ൌ	10		
	
	 	30	
	 If	each	interior	angle	of	a	regular	convex	polygon	measures	α,	then	

α	 ൌ
n െ 2
n

ൈ	180	

.108° ൌ
n െ 2
n

ൈ	180	

108n	ൌ	180n	–	360	
n	ൌ	5	
	

d ൌ
n
2
ሺn ൅ 3ሻ	

d ൌ
5
2
ሺ5 ൅ 3ሻ	

d	ൌ	20	diagonals	
	
	Situation	11		

	

	
	 	31	
	

V ൌ
πhଶ

3
ሺ3r െ hሻ	

	 r	=	½	d	=	½	4	=	2	

. 22.9 ൌ
πhଶ

3
ሾ3ሺ2ሻ െ hሿ	

	 		
	

	

	

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

	 	 	
	

	
	 h		=	2.5	m	=	250	cm	
	

	 		
Alternate	way:	
	
MODE	3:3	

	
	
Store	A,	B	and	C:	

	
	
In	integral:	
dV	=	ydx	
dV	=	(A	+	Bx	+	Cx2)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		
	Where	a	=	C/3,	b	=	B/2	and	c	=	a;	and	d	=	‐V	
	

	
	

	
	
Results:	

	
	

	
	 	32	
	

V ൌ
πhଶ

3
ሺ3r െ hሻ	

Vblack	=	Vwhite	
Vtotal	=	Vblack	+	Vwhite	
Vtotal	=	2Vwhite	
πh୲

ଶ

3
ሺ3r െ h୲ሻ ൌ 2 ቈ

πh௪
ଶ

3
ሺ3r െ h୵ሻ቉	

πሺ6ଶሻ

3
ሾ3ݎ	 െ 6ሿ ൌ 2 ቈ

πሺ4ଶሻ

3
ሺ3r െ h୵ሻ቉	

	 r	=	7.33	in	
	
	 	33	
	
	 MODE	3:3	y	=	A	+	BX	+	CX	

	 	

 

h

   

 

2 in

4 in



	 	
	 MODE	1	

	 	
	
	Situation	12		

	
	 	34	
	
	 The	base	is	a	right	triangle	with	legs	30	and	40	cm,	and	hypotenuse	

50	cm.		
	 A	=	½	30	×	40	=	600	cm2	
	
	 Average	altitude,		

݄	 ൌ 	
18 ൅ 24 ൅ 27

3
	

	 h	=	23	
	 V	=	600	×	23	=	13800		
	
	 	35	
	

݄	 ൌ 	
15 ൅ 18 ൅ 15

3
	

	 h	=	16	
	
	 6240	=	16A	
	 A	=	390	
	
	 A	=	½	a2	sin	60°	

. 390 ൌ 	
√3
4
ܽଶ	

	 a	=	30.011		
	
	 	36	
	

݄	 ൌ 	
10 ൅ 10 ൅ 7 ൅ 7

4
	

	 h	=	8.5	
	
	 1000	=	8.5A	
	 A	=	117.65		
	
	
	
	
	
	
	Situation	13		

	
	 	37	
		
		 Equation	of	the	diameter	
	 y	–	24	=	0	
	 y	=	24	
	
	 y2	=	32x	
	 	
	 slope	at	any	point	is	y’	
	 2y	y’	=	32	
	 y’	=	32/2y	
	 y’	=	16/y	
	
	 y’	=	16/24	
	 y’	=	2/3	
	
	 	38	

y2	=	64x	
2y	y’	=	64	
y'	=	32/y	
	
m	=	2/3	

32
y
	ൌ

2
3
		

y	=	48		
	
	 	39	
	 64x2	+	25y2	=	1600	
	 64	(2x)	+	25	(2y	y’)	=	0	
	 64x	+	25y	y’	=	0	
	 64x	+	25y	(1/5)	=	0	
	 64x	+	5y	=	0	
	
	Situation	14		

	
	40	

݂ሺݔሻ ൌ
ଶݔ3 െ ݔ6 െ 9
ଶݔ െ ݔ െ 2

	

	 Simplify	by	factoring	

݂ሺݔሻ ൌ
3ሺݔ ൅ 1ሻሺݔ െ 3ሻ
ሺݔ ൅ 1ሻሺݔ െ 2ሻ

	

݂ሺݔሻ ൌ
3ሺݔ െ 3ሻ
ݔ െ 2

	

	
	 The	vertical	asymptotes	is	x	–	2.	
	
	
	
	
	
	41	

݂ሺݔሻ ൌ
ଷݔ

ଷݔ െ ଶݔ3 ൅ ݔ െ 3
	

	
	 Simplify	by	factoring	

݂ሺݔሻ ൌ
ଷݔ

ሺݔ െ 3ሻሺݔଶ ൅ 1ሻ
	

	
	 The	vertical	asymptotes	is	x	–	3.	
	
	
	42	
	

ݕ ൌ
ସݔ2

ସݔ െ ଶݔ3 െ 1
	

	
	 For	 numerator	 and	

denominator	 with	 the	
same	 degree,	 the	
function	 has	 horizontal	
asymptote	 with	 an	
equation	 y	 =	 k,	where	 k	
is	 the	 ratio	 of	 the	
coefficients	 of	 highest	
degree	 terms	 of	 the	
numerator	 and	
denominator.	

	
	 y	=	2/1	=	2	
	
	 like	in	the	previous	problems,	the	horizontal	asymptote	for	number	

40	is	y	=	3/1	=	3	and	for	number	41	is	y	=	1/1	=	1	
	
	
	 MODE	7	
	

	

	
	

	

27	 1824	
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α
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T BA
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Try	to	change	the	Start	to	11	and	End	to	30.	

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

is	y	=	2	
	
	Situation	15		

	

	
	 	43	
	 The	 revenue	 is	 the	 product	 of	 number	 of	 people	 attending,	N,	 and	

the	admission	price	per	person,	P.	
	 R	=	N	×	P	
	 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.		
	

ܴ݀
ݔ݀

ൌ 30000 െ 2ሺ1000ሻݔ ൌ 0	

	 x	=	15	
	
	 Price	=	300	–	5(15)	=	P225	
	
	 	44	
	 E	∝	v3	(energy	per	hour)	
	 E	=	kv3	
	 	
	 Total	energy	=	energy	per	hour	×	total	time	
	
	 Total	time	of	travel	is	equal	to	the	total	distance	traveled	over	speed.	

t	 ൌ
S
v
	

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

t	 ൌ
S

v െ 4
	

E୘ ൌ 	E×	t	 ൌ 	 kvଷ
S

v െ 4
	

E୘ ൌ kS
vଷ

v െ 4
	

	
	 Using	maxima	minima,	dET/dt	=	0	

்ܧ݀
ݐ݀

	ൌ ݇ܵ
ሺݒ െ 4ሻሺ3ݒଶሻ െ ଷሺ1ሻݒ

ሺݒ െ 4ሻଶ
ൌ 0	

்ܧ݀
ݐ݀

	ൌ ݇ܵ
ሺݒ െ 4ሻሺ3ݒଶሻ െ ଷሺ1ሻݒ

ሺݒ െ 4ሻଶ
ൌ 0	

	
	 3v3	–	12v2	–	v3	=	0	
	 2v3	–	12v2	=	0	
	 v3	–	6v2	=	0	
	 v2(v	–	6)	=	0	
	
	 v	=	0;	v	=	6	
	 then,	v	=	6	kph	
	
	 	45	
	 Cost	per	hour	of	fuel,	Cf	=	kv3	
	 If	v	=	10	knots,	Cf	=	20	
	 k	=	0.02	
	

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

	
	 Total	Cost,		

	 Ct	=	(Cf	+	135)	S/v	

C୲ 	ൌ
ሺ0.02vଷ 	൅ 	135ሻS

v
	

C୲ 	ൌ 0.02vଶS ൅
135
v

S	

	
dC୲
dv

	ൌ 0.02ሺ2vሻS ൅
‐135
vଶ

S ൌ 0	

	
	 0.04	v	=	135/v2	
	 v3	=	135/0.04	=	3375	
	 v	=	15	knots	
	
	Situation	16		

	
	 	46	
	

Central	angle	is	twice	the	subtended	angle	
θ	=	2×35°	=	70°		
	
Considering	isosceles	triangle	CEO	
α	=	½	(180°	–	θ)	=	½	(180°	‐70°)	
α	=	55°		
	
Considering	triangle	ACE	
β	=	180°	–		α	–	20°	=	180°	–	55°	–	20°	
β	=	105°		

	
	 	47		

θ	=	40°		
2θ	=	80°		
	
α	=	180	–	2(80°)	
α	=	20°		
	
A	=	2	×	½	r2	sin	(2θ)	+	½	r2	sin	α	
A	=	102	sin	80°	+	½	102	sin	20°	
A	=	115.58	cm2		

	
	 	48		
	 	
	 α	=	90°	‐	64°		
	 α	=	26°		
	 	
	 θ	=	180°	‐	90°	‐	α	‐	α		
	 θ	=	38°		
	
	Situation	17		

	
	 	49	
	
	 |5x	+	1|	+	1	≤	10	
	 |5x	+	1|	≤	9	
	 	
	 5x	+	1	≤	9	
	 x	≤	8/5	
	 	
	 5x	+	1	≥	‐9	
	 x	≥	‐2	
	
	 [‐2,	8/5]	
	
	 	50	
	

ቤ
2ሺݔ ൅ 1ሻ

3
ቤ ൑ 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	–	3	≥	7		 	 (7,	8,	9,	10,	…)	
	
	 x	–	3	≤	‐7	 	 (‐7,	‐8,	‐9,	‐10,…)	
	 x	≤	‐4	

βB

C

A E

20°

D

35°

θ α

O

CD 

A B

20	cm

40°

θ 22θ
α



z = 5

	
	 (‐∞,	‐4]	⋃	[10,	∞]	
	
	Situation	18		

	
	 	52	
	
	 3(X2	+	4)	+	5	=	‐6(X2	+	2X)	+	13	
	

	 	
	 x	=	‐2/3	
	

	 	
	
	 	53	
	 x3	+	5x2	=	x	+	5	
	 USING	MODE	5:4	
	

	 	
	
	 	54	
	 USING	MODE	5:3	

	 	
	

	 	
	
	Situation	19		

	
	 	55	
	
	 x	=	kw	
	 k	=	x/w	
	 	 5/40	=	x/65	
	 	 x		=	8.125	
	
	 	56	
	
	 P	=	k/V	
	 k	=	PV	
	 	 960(1.4)	=	P×2.5	
	 	 P	=	537.6	kPa	
	 	
	 	57	
	
	 	 W	=	kD4/h2	
	 	 k	=	Wh2/D4	
	 	 1	×	82/24	=	w	×	42/14	
	 	 w	=	1/4		
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Situation	20		

	
	
	 	58	
	

y2	=	8x	
2y	y’	=	8	
y'	=	4/y	
	
Given	equation	of	chord:	
x	–	y	=	4	
	
4/y	=	1	(parallel)	
	
y	=	4	
y	‐	4	=	0	

	
	 	59	
	 Point	of	tangency	
	 y2	=	8x	
	 42	=	8x	
	 x	=	2	
	 	
	 PT	(2,	4)	
	
	 Equation	of	tangent	line:	
	
	 y	–	y1	=	m(x	–	x1)	
	 y	–	4	=	1(x	–	2)	
	 x	–	y	=	‐2	
	 x	–	y	+	2	=	0	
	
	 	60	
	 y2	=	8x	
	 2y	y’	=	8	
	 y'	=	4/y	=	1	
	 y	=	4	
	 	
	 42	=	8x;	x	=	2	
	 Point	of	tangency	is	at	(2,	4)	
	
	Situation	21		

	
	
	 	61	
	

x	=	8	cos	30°		
x	=	6.928		
y	=	4	

	
Rectangular	coordinate	(6.928,	4,	5)	

	
	
	 	62	
	
	

r	=	√3ଶ ൅ 4ଶ ൅ 5ଶ	
r	=	√50		
r	=	ඥ5ଶሺ2ሻ	
r	=	5√2	units		
	
	63	

	
β	is	the	angle	between	the	radius		
and	the	z‐axis.	

cos	β	 ൌ 	
5

5√2
	

	 β	=	45°	
	
	
	Situation	22		

	
	 	64	

x 

(3, 4, 5)

y 

0 

z

rβ



d

5

(xpt , ypt)

5 4

3

	
	 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	
	 	 5x	–	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	
	 	 θ	=	tan‐1	5	=	78.69°		
	 	 	
	 	 angle	of	line	with	the	horizontal,		
	 	 δ	=	θ	–	45°	
	 	 δ	=	78.69°	‐	45°		
	 	 δ	=	33.69°		
	 	 mn	=	tan	33.69°	
	 	 mn	=	0.66666666667	
	 	 mn	=	2/3	
	
	 y	–	1	=	(2/3)(x	–	3)	
	 3y	‐	3	=	2x	‐	6	

2x	‐	3y	‐	3	=	0	
	
	Situation	23		

	
	 	67	
	

The	radius	of	the	circle	is	the	perpendicular	distance	of	the	point	(3,	
‐2)	to	the	line	3x	+	4y	–	26	=	0	

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

d ൌ ฬ
Axଵ ൅ Byଵ ൅ C

√Aଶ ൅ Bଶ
ฬ	

d ൌ ฬ
3ሺ3ሻ ൅ 4ሺ‐2ሻ െ 26

√3ଶ ൅ 4ଶ
ฬ	

d	=	5	units	
	
The	equation	of	the	circle		
with	center	located	at	(h,	k)		
and	radius		equal	to	r	is		
(x	–	h)2	+	(y	–	k)2	=	r2	
	
(x	–	3)2	+	(y	‐	‐2)2	=	52	
x2	–	6x	+	9	+	y2	+	4y	+	4	‐	25	=	0	
x2	–	6x		+	y2	+	4y	–	12=	0	

	
	 	68	
	

Slope	of	the	given	line:	
3x	+	4y	–	26	=	0	
4y	=	‐3x	+	26	
y	=	‐¾	x	+	26/4	
	
The	slope	is	‐¾;	
slope	of	normal	line,	n	=	‐1/m	
n	=	‐1/(‐¾)	
n	=	4/3	
	
y	–	y1	=	m(x	–	x1)	
y	‐	‐2	=	4 3ൗ (x	–	3)	
3(y	+	2)	=	4x	–	12	
3y	+	6	=	4x	–	12	

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	
	
Location	of	point	of	tangency:	
xPt	=	3	+	(3/5)×5	=	6	
yPt	=	‐2	+	(4/5)×5	=	2	
	
Best	Method	is	using	Mode	5:1	
(Two	Equations,	two	unknowns)	

	 	

	 	
	
	Situation	24		

	
	 	70	
	 	
	 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.	

	

	 	

	 	
	

	 	
	 A	=	17/3	
	

	 		
	 B	=	1/3	
	
	 	71	
	
	 The	line	has	an	equation	y	=	1/3	x	+	17/3	
	 Or	x	–	3y	+	17	=	0	
	 Distance	of	origin	to	the	line	is	

݀	 ൌ
17

√1ଶ ൅ 3ଶ
ൌ 5.38	

	
	 	72	
	 Angle	with	respect	to	horizontal	is	θ	
	 θ	=	tan‐1	m	=	tan‐1	1/3	
	
	 θ	=	18.435°	
	
	Situation	25		

	



	 	73	

݀ ൌ
ଵݔܣ ൅ ଵݕܤ ൅ ଵݖܥ ൅ ܦ

ଶܣ√ ൅ ଶܤ ൅ ଶܥ
	

݀ ൌ
4ሺ1ሻ 	൅ 	5	 ൅ 	8ሺ‐3ሻ ൅ 	33

√4ଶ ൅ 1ଶ ൅ 8ଶ
	

݀ ൌ
18
9
ൌ 2	

	
	 	74	
	 Perpendicular	distance	between	two	parallel	lines:	

݀ ൌ
ଶܥ| െ |ଵܥ

ଶܣ√ ൅ ଶܤ ൅ ଶܥ
	

݀ ൌ
|‐30 െ 33|

√4ଶ ൅ 1ଶ ൅ 8ଶ
	

݀ ൌ
63
9
ൌ 7	

	
	 	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		
	
	 	 A	·	B	=	4(2)	+1(‐3)	+8(1)	
	 4(2)	+1(‐3)	+8(1)	
	 A	·	B	=	13		
	
	 Product	AB	means	|A|	×	|B|	
	 |A|	=	√4ଶ ൅ 1ଶ ൅ 8ଶ	=	9	
	 |B|	=	√2ଶ ൅ 3ଶ ൅ 1ଶ	=		3.742	
	
	 |A|×|B|	=	9	×	3.742	=	33.678	

cos ߠ ൌ
	ܣ ൉ 	ܤ	
|ܤ||ܣ|

	

cos ߠ ൌ
13		

33.678
	

	
	 θ	=	67.29°		
	 θ	=	67°	17’	letter	C	
	Situation	26		

	
	
	 	76	
	
	 The	location	of	the	centroid	of	n‐sided	closed	polygon	with	vertices	

(x1,	 y1),	 (x1,	 y1),	 (x1,	 y1),	…	 ,	 (xn,	 yn)	 arranged/plotted	 on	Cartesian	
plane	 in	 clockwise	or	 counter	 clockwise	order	 is	 located	 at	 (xc,	 yc)	
where	 xc	 and	 yc	 are	 the	 average	 of	 the	 x	 and	 y	 coordinates	 of	 the	
vertices.	

	

yୡ ൌ
1 ൅ 5 ൅ 3

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	
	
	 The	centroid	is	at	(4,	3)	
	 	
	 	77	
	
	

x୫ ൌ
2 ൅ x ൅ 6

3
ൌ 4	

	 x	=	4	
	
	
	
	
	
	
	
	
	
	

	 	78	
	
	 The	orthocenter	 is	 located	at	 the	point	of	 intersection	of	 the	Euler	

line	and	the	perpendicular	line	of	side	ܤܣതതതത	that	passes	through	point	
C.	

	
	 Slope	of	line	AB:	

݉ ൌ
ଶݕ െ ଵݕ
ଶݔ െ ଵݔ

	

݉ ൌ
5 െ 1
4 െ 2

ൌ
4
2
ൌ 2	

	
	 Slope	of	perpendicular	
	 line	that	passes	through	C.,	
	 mp	=	‐1/2	
	 Equation	of	the	line	
	 y	–	3	=	‐½	(x	–	6)	
	 2y	–	6	=	‐x	+	6	
	 x	+	2y	=	12	
	
	 Intersection	of	x	+	2y	=	12	and	Euler	line	y	–	x	+	1	=	0	
	

	 	 	
	
	 Ordinated	of	orthocenter,	yoc	=	11/3	letter	C	
	
	Situation	27		

	
	 	79	
	 Rectangular	form:			 Z	=	a	+	bi	
	 Trigonometric	form:		 Z	=	r	cos	θ	+	r	i	sin	θ		
	 Polar	form:	 	 	 Z	=	r∠θ		
	 Exponential	Form:		 Z	=	reiθ	
	
	 First	convert	2ej10πt	+	2e‐j10πt		to	trigonometric	form:	
	 2ej10πt		=		2	cos	(10π	t)	+	2j	sin	(10π	t),	and		
	 2e‐j10πt	=	2	cos	(‐10π	t	)+	2j	sin	(‐10π	t)	
	 	
	 Thus,	2ej10πt	+2e‐j10πt	=	4	cos	(10	π	t)		
	 	
	 rejθ		+	re‐jθ		=	2r	cos	θ		
	
	 At	t	=	1	
	 2ej10πt	+2e‐j10πt	=	4	cos	(10	π	×	1)	=	4	(letter	C)	
	
	 	80	
	 10	cos	40πt		
	 r	=	10/2	=	5;	θ	=	40πt	
	 	then	
	 	
	 10	cos	40πt	=	5ej40π	t	+	5e‐j40π	t	(letter	A)	
	
	 	81	
	 f(t)	=	10	cos	40π	t	+	2	cos	80	π	t	
	 f(1)	=	10	cos	(40π	×	1)	+	2	cos	(80	π	×	1)	
	 f(1)	=	10	×	1	+	2	×	1	
	 f(1)	=	12	(letter	A)	
	
	Situation	28		
	

	
	
	
	
	 	82	
	
	 A	·	B	=	2(6)	+	2(‐3)	–	1(2)	
	 A	·	B	=	4	letter	C	
	
	

	 	
	



x 

y 

z 

1

6

3

2

θ

	 	83	
	 Product	AB	means	|A|	×	|B|	
	
	 |A|	=	√2ଶ ൅ 2ଶ ൅ 1ଶ	=	3	
	 |B|	=	√6ଶ ൅ 3ଶ ൅ 2ଶ	=	7	
	
	 |A|	×	|B|	=	3	×	7	=	21	
	

	

	

	
	 	
	 	84	

cos ߠ ൌ
	ܣ ൉ 	ܤ	
|ܤ||ܣ|

	

cos ߠ ൌ
4	
21
	

	 (4/21)	
	 θ	=	79.02°		
	
	Situation	29		

	
	 	85	
	 H	=	kS	+	(f	+	c)	
	 H	=	100.32(1.15)	+0.30	
	 H	=	115.668	m	
	 	
	 	86	
	 I	=	kS	cos	θ	+	(f	+	c).	
	 I	=	100(2.83)	cos	4°	30’	+	0.30	
	 I	=	282.428	m	
	
	 V	=	282.428	sin	4°	30’	
	 V	=	22.159	m	
	
	 	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	=	2.1	m	
	 	
	 I	=	99.5(1.82)	cos	4°	30’		
	 I	=	180.532	m	
	
	 V	=	14.164	m	
	 ElA	=	135.72	+	14.164	‐	2.1	
	 ElA	=	147.784	m	

	
	
	Situation	30		

	
	 	88	
	 A.	 Traffic	volume			
	 	89	
	 A.	 average	speed	
	 	90	
	 D.		 time‐mean	speed	
	
	Situation	31		

	
	 	91	
	 C.	 Reflectorized	markings		
	 	92	
	 B.	 continued	across	the	bridge	
	 	93	
	 B.	 6	meters	
	
	Situation	32		

	

	
	
	 	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	
	 A.	 Deep	water	wave	
	 	99	
	 D.	 Significant	wave	
	 	100	
	 C.	 Highest	wave	
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