Form 5: Chapter 6
Ratios and Graphs of Trigonometric Functions
Fully-worked Solutions

UPSKILL 6.1 |
1
Angle | Quadrant sine cosine tangent

a I Coordinate-y = 0.6 | Coordinate-x =—0.8 w =-0.75
Coordinate— x

B 1 Coordinate-y =—0.8 | Coordinate-x =—0.6 Coordinate—y _ 4 33
Coordinate— x

s IV Coordinate-y= -0.92 | Coordinate-x = 0.4 Coordinate—y _ 5 3
Coordinate— x

2 (a) Positive, sin 56°
(b) Negative, —sin 15°
(c) Negative, —sin 71°
(d) Negative, —cos 75°
(e) Negative, — cos 9°
() Positive, cos 56°
(9) Negative, —tan 6°
(h) Positive, tan 75°
(i) Negative, —tan 19°

3 (a) cos =150° = —cos (180° —150°)
=—cos 30°

K
2
(b) sin 225° =—sin (225° —180°)
=—sin 45°
L
J2
(c) sin240° = —sin (240° —-180°)
=—sin 60°

_ B
2
(d) cos 315° = cos (360° —315°)
=cos 45°

1

J2
(e) cos 210° = —cos (210° —180°)
=—cos 30°

J3

2

(f) tan 150° = — tan (180° —150°)
=—tan30°
1

J3
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() tan 240° = tan (240° —180°)
=tan60°

=3

(h) tan 330° = —tan (360° —330°)

= —tan30°
1

J3

4 (a) sina=0.6124

Basic ~ = 37.76°
a= 3776%0r 14224°

(b) kos a =0.2388
Basic ~« =76.18°
a=76.18" or283.82°

€) tana =2.7892

Basic ~=70.28°
a = 70.28° or 250.28°

(d) sina =—-0.8552
Basic ~ =58.78°
a=23878or 301.22°

(e) cos a =-0.7268
Basic ~ =43.38°
a=13662° or 223.38°

()  tana=-23578

Basic ~ = 67.02°
a =112.98°0r 292.98°

(a) cos x°=—cos ZIMH —g

(b) tan y°® =—tan ZHTL =—§
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() cos x° =cos ZPMN =——
13
3
(b) tany® =—tan ZNRQ BT
7
;
16cm 12 cm
A ‘4cm F 20 cm p
7cm
25cm
c o
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G
(@) sinx® =sin ZTFP _L2.3
20 5
7
(b) cos y° =—cos ZACP =——
25
8
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P} 10 |
tan 44° _Qr
10
QT =10x tan44°
QT =9.66 m

PT=1116-9.66=15 m

tan £LTSP = 15

10
Angle of depression = 8°33'
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(d)

=20C0SXx+2

87

o L
g0° 180° 270° 3607
3 V = Asin 93 600t
93 600t = 360
f= 1
260

Period = i seconds
260

4 Distance (km)
\

SRR malilly® 55 i Maximum height

R i Mean height
1 1 |
] 1 1
1 1 I

15 4-- - - - ---—-- -=- == = = — 4 Minimum height
1 1 | |
1 1 1 1
1 l 1 1
} I I : Time (min)

0]
1230 1830 0030 0630
Summative Practice 6 |
2

| Multiple-Choice Questions |

1
Y
x“l‘/'_W 9cm v
8 3
12em cos y° =—cos /LPQ=——=->
20 cm 15 om Yy Q 10 5
Answer: A
.
T 16 cm u
cos x° =—cos LTWU = -2 __3
20 5

Answer: B
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N
25¢cm\ 15 cm
0 6 3
tan x- =—tan Z/PQR=——=——
12 cm 8 4
Answer: C
[ Structured Questions |
M
1 Q
0 9 3
cosy’ =——=-—=
15 5 5o
Answer: A
R
4
6cm
" S
6cm x°
=10 cm ) 6
a sinx® = —
(@) 0
Basic ~ = 26°53'
x° = 36°52'
10 5 6
tan x° =—tan LAVWQ =-"=-> o__6
Q 6 3 (b) cosy 10
Answer: D y:180° —53°8' = 126°52
5
2
15cm
cos x° =2 p
6
Answer: A

. 15
a) sinx? ==
@ -

Xx= 61°56'
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(b) tany® =—tan ZIMK
15
T

Basic ~ = 53%45'

y=306"15"

3 sinx =0.8290
Basic ~ =56°
X = 56°, 124°

(b) cos x =-0.8290
Basic ~ =34°
x=146", 214°

4 (a) cosy=0.2588
Basic ~ =75°
y =75° 285°

(b) tan y = —0.6249
Basic ~ =32°
y = 148°, 328°

5 () cos z = 0.9659
Basic ~ =15°
z7=15° 345°

(b) sinz=-0.2588
Basic ~ =15°
7 =195°, 345°
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(718.8 —h)m

A p
@1 s 500 m rR
500 x tan 30¥43'=718.8—h
297.075=718.8-h
h=718.8—297.075
h=421.7m
Hence, the height of the Petronas Twin Towers is 421.7 m.

718.8—421.7
500+ x

500+ X)xtan27°57"'=297.1

00 27° 29

265.30 + 0.5306x = 297.1
0.5306x = 31.8
x=59.9

(b) In ATBS, tan27°57' =

Hence, the horizontal distance between the two towers is 59.9 m.

In AAPB,

tan 55° = P8
12

PB=17.138 m
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In AAPC,
tan 20° _PC
12

PC=12xtan20°
PC=4.368m

BC=17.138+4.368=2151m

10 (a) y=6+2sin30t
When 30t =360,
t=12
Period = 12 house

(b) y=6+2(1)=8
sin 30t =1

30t=90
t=3

The level of sea water is the highest at 3 a.m. with a depth of 8 m

(c) y=6+2(-1)=4

sin30t =-1

30t=270
t=9
The level of sea water is the lowest at 9 a.m. with a depth of 4 m.

| SPM SPOT |

U T

In ATVR,
TV

tan60° =

TV =5xtan60°
TV =8.66025 m

In AUSR,

tan40° — 8.66025
X+5
(x+5) tan40° =8.66025
0.83910x +4.19552 =8.66025

0.83910x =8.66025—4.19552
0.83910x =4.46473

. 446473
0.83910
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x=5.321
PQ=5.321m

Answer: A
2 (a) A 20cm B
10 cm
M
10 cm
D [ ]
' 20 cm c

(i) DM =202 +10? = 22.36 cm
(i) cos x° = —cos ZMDC
20

2236

=-0.8945

afoiasoe ]

8

180°
1 i
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