Fully-Worked Solutions

el 5 Trigonometric Ratios

UPSKILL 5.1A

1 (a) Opposite side = PR
Adjacent side = PQ
Hypotenuse = QR

(b) Opposite side = AB
Adjacent side = BC
Hypotenuse = AC

3 3
2 (a) = (b) =
2 \/ﬁ
3 AB =+/17* - 15?
=8 cm
oo 5
(a) sin 6 = 7
-8
(b) cos 6= 17
15
1. =
(c) tan 6 3
4 EF =+/15*-12°
=9 cm
_ 12 _ 4
(a) cos 6= 5°5
-9 _3
(b) tan 6 = 7=
() sin9=%=%
_Sr_3
5 (a) tan 6 = SR -4
(b) RT =+/3% + 4> = 5 units
_ RS
cosG—RT
-4
5
. ST 3
9:—:_
(c) sin RT -5
JM 12
6 1 == —
(a) tan T3 5
(b) JL =+/5% + 122
=13 cm
oM _ 12
sin b= =13
KL _KL_5
T TRN T 2
-3
tan o = >
) KN KNy KN
NT 1 KL
—K
2
2\ 4
:2— = —
(3)=3
4
tan 6 = —
an 5
. _ TP _20-12
8 (a) smoc—PS 2
-8 _2
12 3

(©

|

13

(b) ST =+/12 - 8 =+/80 cm

tano=L =8
ST W/%
-8 _2
45 5
3 1
9 = — = —
(a) cosy 9
(b) VM =/9* -3 =,/72=3/8em
tanx:i=L
3.8 /8
10 (a) QS =+/6.5*-2.5%
=6cm
nx=-2 =12
2.5 5
(b) RS =+/10>-6°
=8 cm
cosye 8 o4
Y075
11 tanéB:M
cos ZB
8
__ 1
15
17
-8
15
12 sin 6 =tan 6 X cos O
3.2
2 ﬁ
-3
V3
13 cosB:M
tan 0
€1
_v2
1
L
Nl
o AC
14 /ABC = —
(a) (i) sin C BC
pr_2
1273

p=12><%=8cm

L DE
ZDFE = —
(1) sin TF
P24
36 9

p=36><%=16cm

R GJ
ZGHJ = ——
(iii) sin T
155
7

p=15x%=21cm
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. KL
b LZKIM = ——
(b) (1) cos ML
g9 _3
16~ 4

q=16><%=120m

(i) cos #NOP = N

PQ
9 _ 5
35 7

q=35><%=250m

RT
ZRTS =
(iii) cos <~
12 o4
q
q= % =30 cm
. 1%
tan LZUWV = ——
() () tan oW
-5
18 6

r:le%:lScm

.. XY
tan LXZY = —
(1) tan X7

—=1.2
20

r=12x20cm =24 cm

AB
tan ZACB = —
(iii) tan AC

15 In ARST, cos 6 = SR

ST
2 SR
3712

2
SR =12 X =
3
=8 cm
8 2
SR : S 2:5 —_— ==
Q=2:5=735775
5
SO =8 x —
) )
=20 cm
. PS
In APQS, =—
n APQS, sin o S0
3_PS
5720
3
PS =20 x —
%3

=12 cm

PQ =+/20> - 12?2
256
=16 cm

UPSKILL 5.1B

1 () sin45°=+=1

(b) BC=+/CD*> - BD> =~/2> — 1 =+/3
tan 60° =\/T3_ =w/§

© EPH Publishing (M) Sdn. Bhd. (199801017497) 2024

(c) cos 30° = 73
(2) sin 0 = Zﬁ =% (b) 30°
(c) tan a=L= 3 (d) 60°
=)
V12 _243 B
(a) cosy= __T_T
(b) 30°
(a) tanzzﬁzizﬁxﬁ -1
273 3x3 3
(b) 30°
(2) 6 cos 60° — 2 sin 30° = 6(%) - 2(%)
=3-1=2

w

(b) 5 sin 60° + 9 cos 30° = 5(73) + 9(‘/—_>

2
=7/3

© %tan 45° + 5 cos 60° = %(1) + 5(%)

=3
(d) 4 tan 60° — 2 sin 60° = 4(/3) — z(@)
=33
(e) 8 cos 30° — tan 60° = 8(\/73_) _ ﬁ
=33
. 1 1 1/ 1
2 sin 45° — — cos 45° = 2(—) _ _(_)
0 i s =)= (g
11
=] -— =—
2 2
12 (1Y
(2) 2(tan 30°) + (cos 45°) = 2(\/—§> + (\/_j)
2.1
32
_4+3
6
-7
6
(h) 3(cos 30°) + 2(sin 45°)2 = 3(@ ’ 2(/_%)2
Z + 1
- 13
T4
) (2 tan 6077 (o sin 607 = 4/57 - 16{12 ]
=12-12=0
. 1 2 l 2
(i) 6(tan 30°) — (2 cos 45°) = 6(‘/_§) _ 4(\/_5)
=2-2=0
(a) In APOR,
o_ PO
cos 60 QR
1 _ro
27 12
PO = % 12
=6cm
(b) Tn ARST,
o _ RT
sin 30 T



10

11

12

(©

(@)
(b)
(©)
(d)
©
®

(a)

(b)

(©)

(d)

(e)

)

(a)
d
(a)
(b)
(©)
(d
(e
(H

(a)

(b)

(d)

1 _RT
2710
RT =2 x10
2
=5cm
In ARST,
RS
ST
V3 _ RS

2 10

cos 30° =

RS=\/T§><10

= 5\/3Tcm
8.3° = 8° + (0.3 X 60)’
=8 18
63.7° = 63° + (0.7 X 60)’
= 63° 42
32.5° =32° + (0.5 X 60)’
=320 30’
87.15°= 87° + (0.15 X 60)’
=87°0
70.25°= 70° + (0.25 X 60)’
=70° 15’
29.45°= 29° + (0.45 X 60)’
= 29° 27"
o e 36 \°
4°36' = (4 + E)
= 46°
o 12\
76° 12' = (76 + W)
= 76.2°
e 54 \0
20° 54’ = (20 + W)
= 20.9°
00 _ 9 \°
51°9" = (51 + E)
= 51.15°
o 33 \0
83° 33'= (83 + E)

— 83.55°
e 51\
54° 51" = (54 + %)
— 54.85°
0.9903 (b) 0.6428
0.1513 (©) 1.6372
65°
33°
17.5° (= 17° 30))
47.2° (= 47° 12)
26.74° (= 26° 44")
84.72° (= 84° 43")

7.8
tan 6 = —
an 5

(c) 2.3789
(f) 0.8919

=1.56
0 =57° 20’
25
3.1

= 0.80645
6=36° 15’

_+/40
T

= 0.57496
6=35°6'
25
cos 0 = 0
=0.625

0=51°19’

cos 0 =

sin O

13 (a) %:tan 20°

x = 20 tan 20°
=7.28 cm
X o
(b) = cos 75

12 cos 75°
3.11 cm
(©) ﬁz sin 53°
X
_ 4.8
sin 53°
=6.01 cm

X

UPSKILL 5.1C

1 i: tan 42°
18
BC = 18 tan 42°
=16.207 cm
18 = tan 36°
BD
18
"~ tan 36°
=24.775 cm
CD =24.775 - 16.207
=8.57 cm

2 (a) % = sin 55°

ST = 8 sin 55°
=6.5532 cm
=6.55 cm
(b) PT =8 cos 55° =4.59 cm
6.5532 — tan 48°
QU

oU = 93332 _ 590 cm
tan 48 6.5532 cm
PO =459 +8+59
=18.49 cm

5

3 cos ZOPR =<
10 _5
6

PR
PR =12 cm

4 M2 _ an 410 357
KP
NP = 120 tan 41° 35’
=106.48 m
-.Height of tower = 1.2 + 106.48
=107.68 m
5 (a) LNPM = 42°
24 R
m = tan 42
_ 24
" tan 42°

= 26.655 m
(b) % = tan 32°

24
N = —————
¢ tan 32°

= 38.408 m

485
AN 0

N

120 m P
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PQ = 38.408 — 26.655

=11.75m
6 (a) AC =+/AB?> + BC?
=V6> + 8
=10 cm
. 6 3
ZACB = — = —
sin C 0 5
DF
b) tan ZDCF= —
(b) tan CF
10 _ 5
24 12
(¢) BF =+/BC* + CF*
=+/8 + 24
=./640
AF = +/AB?> + BF* A
=V6? + (1/640)?
=4/676
=26 cm 3
\ 640
cos LZAFB = v640 o
26
=0.9730
. 2
7 In AOAB, 30° = —
(a) In sin OB
OB =4 cm
g—g = tan 30°
BC =4 tan 30°

=231 cm
(b) In AOBC., % = cos 30°

_ OB

~ cos 30°

__4

~ cos 30°

=4.6188 cm
In AOCD, % = cos 30°

_ ocC

~ cos 30°

_ 46188

~ cos 30°

=533 cm

Summative Practice 5

Section A
8 6
1 tanx+cosy=F+ﬁ
_8+12
15
=20 _4
15 3

Answer: A

2 tan (57%)° + cos 68° 20" = 1.5849 + 0.3692

= 1.9541
Answer: C
. 6.5
3 sin 6= ETH
=0.5909
6=36°13'
Answer: B
o o 1 1\
4 4 cos 60° + (tan 30°)* = 4(—) + (—)
2 3
=2x3=6
Answer: D
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5 AB=+/17*-8=15cm

C
8
tan 6 = —
an 15 17 cm
8cm
Answer: A
%
~ _OR _1 A B
6 sin ZQPR = )
ZQPR = 30°
Answer: B

7 Iftan 6= %, then Pythagorean triple is 32 + 4% = 52,

. 4 16
sin 6 = T
cos9=i=£ Hem Jem
5 20
Perimeter = 12 + 16 + 20 . /\\
=48 cm 3cm
Answer: B

8 Ifcosx = %, then opposite side =+/13> — 122 =5

tanx:i

12
tan (90° — x) = 15—2

Answer: C
[N 3
LOST = == = —
9 cos £0S ST -4
3

=—x24
os 4><

=18 cm
ro-3 3o
3

=—x18
2

=27 cm

. PQ 9
ZPRO = —= = —
sin ZPRO = pp =11
11
PR =—x27
9
=33 cm
Answer: D
. 7 14
10 0=—=—
Y10 T 20
AC =20 cm
~EC =10 cm
CD =+/10%> - &
=6 cm
6 3
COS X = — = —

10 5
Answer: B

Section B
1 (a) True (b) False (c) True (d) True

2 @ 28 _ an 300
643
OR = 6/3 tan 30°
= 63| _1)
3
=6 cm
(b) %ﬁ = cos 30°

_V3

)

2
PO =63 x —
0 fxﬁ

=12 cm



RS tan y
_B
2
2
RS = el X 6+/3
=12 cm
d 0S=6+12
=18 cm
3 (a) (i) Hypotenuse =+/3> + (,/7)
=4 cm
Cos X = —
(ii) Adjacent side = +/(,/13)> - 22
=3 cm
_ 2
tany = 3
. KN
b t. =27
(b) (1) tan x 7K
4 _KN
5 15
4
=15 x —
*s
=12 cm
KM =8+ 12
=20 cm
e _ 20
(1) siny = 75
-4
5
4 (a) ZRPS (b) £PRQ
28
2 ° _—
(c) 28 tan 35 (d) tan 48°
Section C

1 (@ () 8cos30° -2 tan 60° = 8(‘/73_) -23=23

(ii) /18 sin 45° + /12 tan 30°

SR
2 3
=9 + /4

\/7

=5
() (i) tanx=—
4
DE 1
174
DE =3 cm

(©)

2 (@

(ii) CD = CE + ED
=6+3
=9cm

AC=+/12>+9?
=15cm

cosy= 2 ==
T R

(i) tan LQUT =

70

255
6
70 =— x 2.5
0 5

6
5
6

=3 cm
TU =+/2.5% + 32

=3.905 cm
Length of ladder = 3.905 m

2.5-0.6
3.905

= 0.48656

6 =60° 53’
(i) 51° 20’
(i) 31° 47’

(ii) cos 6 =

WX
b)) @ L= tan ZMKL

12

=20 X —

X X 5
=48 cm

(i) tan 4MRL=%

x_2

y 3

48 _2

y 3

y=48><%=720m

(iii) MR =+/48* + 722
= 86.533 cm

MQ
Z0OMR = —=
cos £Q R

72

~ 86.533
= 0832
(iv) tan ZPMR = LR
MR

20
"~ 86.533
=0.2311

ZPMR =13° 1
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