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UPSKILL 6.2

1(a) tan15° = SN 1> 02588 _ o679
cos15° 0.9659

cos15° 0.9659

(b) cot15° = — = =3.7322
sin15°  0.2588

(c) sec15°® = t L 1.0353
cos15° 0.9659

(d) cosek 15° = L ! _ 3.8640

sin15°  0.2588

.2
sin =«
2(@) tan =7 = _ 08660 -1.732
cos Sz 05
3
cos E;r
() cot2z=—3 - =05 _ 5774
3 .2 0.8660
sin — 7
3
(c) seczzz: ! :i:—z
cosSr 05
3
(d) cosec g;r = _r = _1 =1.1547
.2 0.8660
sin =«
1
S
3 (a) tan30° = 30 _2 1
cos30° 3 .3
2
V3
(b) cot30° =30 _ 2 _ 3
sin30° 1
2
1 1 2
c) sec30° = ==
© cos30° 3 3
2
1 1
d) cosec30° = ===2
@ sin30° 1
2

4 (a) cos150° =—cos (1800 —150°)
=—c0s 30°

V3

2
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(b) sin 225° = —sin (225° ~180°) (g) cot870°

_ _sin 45° = cot(870° - 720°)
. = cot 150°
V2 B 1
" _tan (180° —150°)
(c) tan 240° = tan (240° —180°) 1
= tan 60° " Ztan (30°)
=3 _ 1
1
(d) cos (Z ﬁj = C0S [Z ><180°J 3
4 4 -3
=cos 315°
=C0S (360° -315° ) (h) cosec (_ 1 ﬂj
=C0s 45° 3
1 = COSseC (— i ><180°j
-5 3
= COSec (— 660°)
(e) cosec135° = cosec |-660° + 720°)
1 = COSec (60°)
"~ sin135° 1
B 1 "~ sin 60°
"~ sin (180° —135°)
_ 1
~ sin 45°
__1
1
2
_ 5
(f) sec570°
— sec (570° —360°)
=sec (210°) ;
_ 1
05 210° (a) cosecd = i
1 sin 8
~ Zcos (210° —180°) 1
1 p
" cos30° Vp?+l
- i p2 +1
B T
2
__2 (b) cos (-0)
J3 =C0s 4
_ 1
p 211
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(a) sin (—6) =—sin 6

VkZ -1

k

1

(b) sec (-0) = c0s (-0)

(c) cot (-0) =

tan (—6)

Vk2 -1

7 (@) sin 260 =0.5278
Basic ~ = 31.86°
260 =31.86°,148.14°,391.86°, 508.14°
0 =15.93°,74.07,195.93°, 254.07°

(b) cos 26 =-0.4630
Basic £ = 62.42°
20 =117.58°, 242.420, 477.58°, 602.42°
0 =58.79°,121.21°, 238.79°, 301.21°

(c) tan 260 =-0.4287
Basic £ =23.20°
260 =156.80°, 336.80°, 516.80°, 696.80°
0 =78.40°,168.40°, 258.40°, 348.40°
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(d) sin 3¢ =-0.4479
Basic £ = 26.61°
36 = 206.61°, 333.39°, 566.61°,
693.39°,926.61°,1 053.39°
0 =68.87°,111.13°,188.87°,
231.13°,308.87°,351.13°

(e) cos360=0.5358

Basic ~ =57.60°
30 =57.60, 302.40, 417.60,

662.40°, 777.60°,1 022.40°
6 =19.20°,100.80°,139.20°,
220.80°, 259.20°, 340.80°

(f) tan 30 =1.5849
Basic ~ = 57.75°
30 =57.75°, 237.75°, 417.75°,
597.75°, 777.75°, 957.75°
6 =19.25°,79.25°,139.25°,
199.25°, 259.25°, 319.25°

8(a)  sin x=cos65°
sin x = sin (90° —65°)
sin x = sin 25°
Basic £ = 25°
x = 25°,155°

(b) cos x =sin 47°
COS X = COS (90° —47°)
oS X = cos 43°
Basic £ = 43°
x =43°,317°

(c) tan x =cot 83°
tan x = tan (90O —830)
tan x = tan 7°
Basic ~ = 7°
x=7°,187°
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(d)  sec x=cosec56°
SeC X =Sec (90° —56°)
sec x = sec 34°
Basic £ = 34°
x =34°, 326°

(e)  sec x=—cosec 48°
Sec X = —Sec (90° - 48°)
sec x = —sec 42°
Basic £ = 42°
x =138°, 222°

(f)  sin 2x =—cos 66°
sin 2x = —sin (90O —660)
sin 2x = —sin 24°

Basic ~ = 24°
2x =204°, 336°,564°, 696°

x =102°,168°, 282°, 348°

(9) cos2x=-sin72°
COS 2X = —CO0S (900 - 72°)
€os 2X =—C0s18°
Basic~ =18°
2x =162°,198°,522°, 558°
x =81°,99°, 261°, 279°

(h) tan3x=cot57°
tan3x = tan (900 —570)
tan 3x = tan 33°

Basic ~ = 33°
3x=33%,213°,393°, 573°, 753°,933°
x=11°,71,131°,191°, 251°, 311°
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1(a)

(b)

(©

(d)

UPSKILL 6.3a
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2(a) ®

(h)

(1)

y

A : :
] ]
: :

o : d X
] 1

UPSKILL 6.3b

3
s G e e 37 oS 2X = X

X
308 2X =—
T
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Number of solutions
= Number of points of intersection

27 (2|cos 2x( —1)= X
2|cos 2x|—1: X
27

2|cos 2x| = 21+1
T

Number of solutions
= Number of points of intersection

y =2 sin x|

Number of solutions
= Number of points of intersection
=4

4 (a)

(b) 7 —3mcosx=2x
z(1-3cos x)=2x

1-3cos x:%
T

Sketch the straight line y = 2%
T

(c) Number of solutions
= Number of points of intersection
=2
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7

5(a)

y

5

4

3 o y=4sinx+1
2

B AT | S RS &
o) ! -
A ud T $n 2n

2

-2
e - 3

(b) 4zsin x =27 —3x
27 —3X
T
27 —3X
T

4sin X =

4sin x+1= +1

4sin x+1=2—§x+1
T

4sin x+1=3—§x
T

Sketch the straight line y = —§x+3
T

(c) Number of solutions
= Number of points of intersection

=3
6 (a)
¥y )
=|sin x| + 1
i y = sin x|
32
——
2 1
i
EL g T
s 2 2"

(b) | 2sin x|+2=3
| sin x|+1:g
2

Sketch the straight line y = g

(c) Number of solutions
= Number of points of intersection
=4

7(a)

(b) 7 cos 2x—x=0
7T COS 2X = X
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X
COS 2X = —
T

Sketch the straight line y = X
v

Number of solutions
= Number of points of intersection
=2

UPSKILL 6.4

1(a) LHS
_ tan?@
" 1+tan?@
_tan®o
“sec? 0
sin® 6
cos’6

1
cos’0
=sin?@
=RHS

(b) LHS
sec ¢
sec & —cos ¢
1
cos 0

—cosé

cos 4
1
Y
~1-cos? 6
cos 4
1
“sin2e
= cosec? 6
=RHS

(c) LHS
=sin @tan @ +cos &

=sin H(ﬂj +cos @
cos @

_sin?6+cos’0
B cos 4
1

 cos 6
=secd

=RHS
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d) LHS

=tand+cot g
_sin@ cosd

" cos@ sin @
_sin®@+cos’ O
~ sin@cosO
!
sin@cos o
=cosec & sec §
= RHS

(e) LHS
= (sin &+cos ) +(sin 6—cos 6)
=sin® @+cos’ @+ 2sin & cos O +

sin? 8+ cos® @—2sin 6 cos &
=1+1
=2
=RHS

2

(f) LHS
_ cosecd
~ cosec §—sin @
1
sin 6
_i—sin 17
sin 6
1
_ sno
~ 1-sin?@
sin @
1
cos’o

=sec’d
= RHS

(9) LHS

_ sin 0

~ cosec & —cot @

sin 8
"1 cos@
sin @ sin 0

sin 9

“1-cos6

sin 6
_ sin?6
~1-cos @
_1-cos’
T ooso
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(1+cos O)1—cos 6)
1-cosé
=1+cosd
=RHS

(h) LHS
_ 1-sin @ N cos ¢
cosfd 1l-sind
_ (1—sin 6)* +cos’0
~ cosd(l-sin0)
_1-2sin 0 +sin’® +cos’O
~ cos@(1—sin 0)
_1-2sing+1
B cos @ (L—sin )
_ 2-2sind
B cos @ (L—sin )
_ 2(1-sin o)
B cos @ (L—sin )
_ 2
cos ¢
=2secd
=RHS

(i) LHS
=cot®> 0—cos® 0

_cos’ §—cos’ Osin’ 6
- sin?@
_cos’ 0 !1—sin 2 9!
- sin?o

cos’ @ cos’@
“sinte 1
=cos® 6 cot? @
=RHS

(J) LHS
1 1
= +
1+cosd 1-cosé
_1-cosf+1+cosd
(1+cos0)(1-cos 0)
2
1-cos?0
2
sin2@
= 2 cosec? 6
=RHS
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(K) LHS
B 1-tan%@
1+tan? @
_1-tan’0
 sec? d
sin?o
_ " cos’0
1
cos?0
cos’ 6 —sin? @
cos’ @
1
cos’0
=cos’0-sin? 0
= RHS

(I) LHS
= sec® O +cot® 0
= 1+tan® @ +cosec’x -1

= tan? @ + cosec?d
=RHS

UPSKILL 6.5

1 (a) sin 34°cos 46° +cos 34° sin 46°

=sin (34° +46°)

= sin 80°

(b) sin 53°cos 23° —cos 53° sin 23°
=sin (530 - 23")

=sin 30°

(c) cos63° cos 48° +sin 63° sin 48°
=C0S (630 - 48°)
=cos15°

(d) cos65° cos 35° —sin 65° sin 35°
=Cos (65°+ 35°)
=c0s100°

tan 27° +tan 78°

1—tan 27° tan 78°
= tan (27° + 780)
= tan 105°
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tan 92° —tan 26°
1+ tan 92° tan 26°

=tan (920 —260)
= tan 66°

®

2 (a) 2sin 51° cos 51°
=sin 2(51°)
= sin 102°

(b) cos? 62° —sin? 62°
=c0s 2(62°)
=C05124°

(c) 2c0s?110° -1
=c0s 2(110°)
= cos 220°

(d) 1-2sin 2 85°
=cos 2(85°)
=c0s170°

2tan 76°
1—tan? 76°

= tan 2(76°)

= tan 152°

s
A X

(0] 12

sin Azi, cos A:E, tanA:i
13 13 12

© EPH Publishing (M) Sdn. Bhd. (473626-T) 2021

10

sin B:ﬂ, cosB:—E, tanB:—i
5 5 3

(@) sin (A+B)
=sin Acos B+cos Asin B

e

(b) cos (A+B)
=cos Acos B—sin Asin B

(12)( 3) (5)(4
(SIEHEE)
56
"~ 65

(c) tan (A+B)
_ tanA+tanB
~ 1-tan AtanB

5 4
7_1'_ S
w3

11
__12_.38
14 56
9
y
3
P
< /N )
0
-3 5
SinP=—-—=, cOSP=—-—, tanP=—
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y
Q
N 12 . 5| N A
Q - X
—4 [6)
-5
13
. 5 12 5 . 3 4 3
sSnQ=—-—, cosQ=—, tanQ=—— snX=—, cOSX=——, tanX =——
Q 13 Q 13 Q 12 5 5 4
(@ sin (P~Q) ,
=sin P cos Q —cos Psin Q
(32 (42
5/){13 5 13 5
4 Y
__56 A .
65 -3 (o]

(b) cos (P-Q)

=co0s Pcos Q+sin PsinQ

QEOE et
_5 y = 51 - 3

_33
65 3V 7
(@) cos2X =1-2sin? X :1—2&} =0
(c) tan (P-Q)
:% (b) sin (2X +Y)
=sin2X cosY +cos 2X sinY
j_(_lszj =2sin X cos X (cos Y )+cos 2X sin Y

o3 ()56

7 72 28
— = —_— +_
_ 6 _56 125 125
=11 3 4
1 5
6
,
(@) sin@ = P
p2 +1
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! 8(a) cos 2A= I
25

(b) cos (-0) =cos @ = \/p2—+1

1-2 sin? A:—l
25

(c) cos20=1-2sin?@
p? +1-2p? 2sin? A=2
2 25
pe+1 ) 1
sin“ A=—
_1-p? 25
2
1+p sin A:é
5
;
(b) y
5
3
0 AR A
| \ -
4 3 |0 x
(a) cos20=2cos® 61
3
2
COS A=——
A 5
7 4
=— c) tanA=——
5 (c) ta 3
9 (@) LHS

(b) sec (180° —0) s cos0)
= (SIn #+cCos

1
" cos [180° - 0) =sin2 6+cos’6+ 2sin & cos O
1 =1+cos 26
~ c0s180° cos & +sin 180° sin @ =RHS
-1 (b) LHS
—€0s0+0 =cos* 6—sin* 6
= —% = (cos2 0 +sin? 6’)(0052 6—sin? 9)
5 = (1)(cos 26)
5 = cos 20
=2 = RHS
(c) tan (900 —6) (c) LHS
=cotéd = tan 8+cot 8
1 _sing_coso
tan @ cosd sin 4
_1 _sin’0+cos’ @
3 " sin@cosd
. 1
= 3 sin @ cos 6
_ 2
" 2sin Ocos @
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2

~sin 20

=2 cosec 20
=RHS

(d) LHS
_ 2sing
2cos@—secd

2sin @

2 Cos e—i
cos 4
_ 2sind
2 cos?0-1
cos 4
_ 2sin §cos 0
~ c0s20
_sin 20
 cos20
= tan 260
=RHS

(e) LHS
B 1-tan%6
1+tan? @
sin? @
_ 7 cos?o
T sec?d

cos’d—sin’ @
cos’0
1
cos’ 6
=cos’ @
=RHS

10 (a) LHS
_sin20
~ 1-cos 20
_ 2sin@cosé
“1-{1-2sin%0)
_ 2sin @ cos &
~ 2sin?%0
_cos @
sin @
=cot o
=RHS

(b) LHS
_l+cos 20
1-cos 260
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13

1+(2cos? 6-1
1—51—25in2 9%
2cos? @

2sin? 6

cos’ @

sin?@

cot? @

RHS

(c) LHS

sin @ +sin 20

1+cos @ +cos 20

sin @+ 2 sin & cos 6
1+cos 0 +2cos? 0 -1
sin@(1+2cos 0)

cos & (1+2cos 0)

sin 6

cos 4

tan@

=RHS

11 () LHS

2(cos 6 +sin 0)
sin 26 +cos 26 +1
2(cos @ +sin )
sin 20+(2 cos?0-1) +1
2(cos 6 +sin 9)

"~ 2sin 0 cos@+2cos? 0

2 (cos 6+sin 6)
2cos @ (sin @ +cos 0)
1
cos 4
sec &

=RHS

(b) LH

S
sin 6 N cos @
1-cos26 1+cos 26
sin @ N cos @
1—(1— 2sin 2 9) 1+ (2 cos? 9—1)
sin @ cos &
- +
2sin?@ 2cos’0O
1 1
—+
2sin@ 2cosé

cos @ +sin @

2 sin 6 cos@
cos @ +sin @

sin 260
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=RHS

() LHS
=tan 26 (2 cos 6 —sec 0)

_sin 20 (20039— 1 J
cos @

oS 26

_sin 20 [2 cos’ 6-1 J

oS 20 cos @

_2sin@cosé ( cos20
cos 20 cos @

= 2sin @

=RHS

12 (a) LHS
_cos(A+B)
~ sin Acos B
_ cos Acos B—sin Asin B
- sin Acos B

_Cos AcosB  sin Asin B
sin AcosB sin Acos B

_CcosA sinB
" sinA cosB
= cot A—tanB
=RHS

(b) LHS
cos (A—B)—cos (A+B)
" sin (A+B)+sin (A—B)
cos Akos B+sin Asin B
_ —(cos A cos B—sin Asin B)
~ sin Acos B+cosAsin B
+sin Acos B—cos Asin B

sin Asin B +sin Asin B

~ sin Acos B +sin Acos B
2sin Asin B

B 2sin Acos B
sin B

- cos B

=tanB
=RHS

13 (a) LHS
_1-cosé
sin 8

1—(1—25in 2 9)
v 2)

.0 0
2sin — cos—
2 2
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25in2g
2

.0 0
2sin — cosS—
2 2

.0
sin —
2

0
COS—
2

= tan2
2

(b) LHS
_1-cosd
1+cosé

1—(1—23in26j
-\ 2

1+(2 cos? z—lj

2sin 2 Q
— 2
2 coszg
2
= w@n2?
2
=RHS
UPSKILL 6.6a
1(@) cot & =-2cos 6
cgs@ =-2c0s 6
sin @

cos @ =-2sin @ cos @
cos @+2sindcos =0
cos @ (1+2sin 6)=0

kos 8 =0 or sinez—%

When cos8=0,
6 =90°, 270°
. 1
When sin 8 = 5
Basic ~ =30°
6 =210°, 330°
(b) 3sin@=tan o
3sin @ = sin 0
cos 6@

3sin @ cos @ =sin @
3sindcos @—sin@=0
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sin @ (3cos #-1)=0
sin@=0 or cosH:%

When sin9=0,
6 =0°,180°, 360°

When 0059:% ,

Basic ~ = 70.53°
6=7053°, 289.47°
(c) 3secd=4cosb

=4cos @

cos @
3=4cos? 0
cos® 6 = 3
4

J3

cosf=+—
2

0=30°, 150°, 210°, 330°

(d) 16 tan @ = kot @

16 tané’:i
tan @

ta\nzezi
16

tan @ = il
4
6 =14.04°,165.96°,194.04°, 345.96°

3sin?6-2sin -1=0
(sin6-1Bsind+1) =0

2 (a)

sin@=1 or sinaz—%
When sin6=1,
6 =90°
. 1
When SII’I9=—§,

Basic ~ = 19.47°
6= 199.47° or 340.53°

2sin @ =cosec 8 +1

(b)

2sin Qz_iﬂ
sin @

2sin2 0 =1+sin O
2sin20-sin@-1=0
(sin @—1)(2sin 0 +1)=0

sind=1orsinf=-

N |~
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When sinf@ =1,
0 =90°

When sin 6 = —% ,

Basic ~ = 30°
6 =210°, 330°

(c) 3cos? O+sin 0=1
sli—sin26)+sin 0-1=0
3-3sin? @+sin 6—1=0

3sin?@—sin#—2=0
(sin 6-1)(3sin#+2)=0

sind=1 or sinﬁz—g

When sinf@ =1,
6 =90°

When sin 0 = —% ,

Basic ~ = 41.81°
6 =221.81°,318.19°

5sin? 6 = 2 (1+cos 6)
5 (1—cos2 0): 2+2c0s 8
5-5c0s°#—2c0os@-2=0
5cos® @+2cos@-3=0
(5cos 9-3)(cos 6+1) =0

(d)

cosezg or cosd=-1

When cosezg ,

Basic ~ = 53.13°
6 =53.13° or 306.87°

When cos 8 =-1,
6 =180°

(e) 2 sec #=1+cos 4

L =1+cos@
cos @

2 =cos 6+cos® 9
cos? @+cosH—2=0

(cos 6-1)(cos 6+2)=0
cos@ =1 or cos@=-2
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cos @ =—2 does not have solution

because the minimum value of

cos & =—1. Basic £ =18.43°
0=161.57°,34157°

When tan@ = —% ,

When cos 8 =1,
6=0° 360° (b) 2cot? O+8=7 cosec &
) 2cotO=tanO+1 2(cos,ec2 0 —1) +8—7cosec§=0
2 o 2 cosec’ 0—2+8—7 cosec@ =0
0 2 cosec’ @—7 cosec +6=0
2=tan?f+tan o (cosec ©—2)(2 cosec 6—3)=0
tan” 0+tan ¢ -2=0 Cosec =2 or cosecd ==
(tan6-1)(tand+2) =0 2

tanfd=1or tan@ =-2
When cosec =2,

When tané@ =1, 1 5
0 = 45°, 225° sing
. 1
When tan@=-2, SmH:E
Basic £ = 63.43° 6 =30°,150°

6 =116.57°, 296.57°
When cosec @ = g ,

(9) 3sin @+1=2 cosec &
. 2 1 3
SSIn9+1:sin6’ sin@ 2
3sin2@+sin@-2=0 sin@:%

(3sin#-2)(sin9+1)=0
Basic ~ = 41.81°

. 2
sing=3 orsng=-1 0 =41.81°,138.19°
. 2
When sin 9=§| 4 (a) 4sin @ =sec 6
Basic « = 41.81° Asin =+
0= 4181°, 138.19° cos &
2 (2sin @ cos @) =1
When sin 9 =-1, 2sin 20 =1
_ 0
0=210 sin 20=1
3(a) 3sec’ @=5(1+tan o) Basic ~ = 30°
sli+tan? 0)=5+5tan 0 20 =30°,150°, 390°, 510°
3+3tan?60 -5tanf-5=0 0 =15°,75°,195°, 255°
3tan?9-5tand—2=0 (b) sin 20+sin 0 =0
(tan@-2)(3tan#+1)=0 2sin @ cos 6 +sin 6 =0
1 sin@(2cos 9+1)=0
tangd=2 or tan¢9:—§ 1
sin@=0 or cosez—E
When tan@=2,
Basic 2 = 63.43° When sin6=0,
0 =63.43°, 243.43° 0=0°,180°, 360°
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When cos 0 = —%

Basic £ = 60°
6 =120°, 240°
(©) 2sin @ =tan g
sin @

2sin @ = ——
cos @

2sin @ cos @ =sin @

2sin @ cos @ —sin @ =0
sin @ (2 cos 6-1)=0

sin @=0 or cosezé

When sin =0,
6 =0°,180°, 360°

When cos @ =%,

0 =60°, 300°

5(a) 3cos 20 +sinf—-2=0
31-2sin? 6)+sin 6-2=0
3-6sin*0+sinh-2=0
6sin’@—sin 6-1=0

(2sin 6-1)(3sin 9 +2)=0

sin49:l or sin6?=—z
2 3

When sin 0:% ,

0 =30°,150°

When sin 6 = —% ,

Basic ~ = 19.47°
0=199.47°,340.53°

(b) 3c0s 260+8sin 6+5=0
3(1-2sin2 0)+8sin 9+5=0
3-6sin26+8sinO+5=0
6sin2 0 —8sin 0—8=0
3sin?@—4sin @—4=0
(sin@-2)(3sin0+2)=0
sin@=2 or sinez—g

sin @ = 2 does not have solution
because the maximum value of sin 8
is 1.

© EPH Publishing (M) Sdn. Bhd. (473626-T) 2021

sin Hz—z
3

Basic ~ = 41.81°
60 =22181° or 318.19°

(c) cos 260+cos @ =0
2cos® @—-1+cos6=0

2cos’ 9+cos 9-1=0
(2cos 6-1)(cos 6+1)=0

cos¢9=% or cosfd=-1

When cos @ = % ,

6 =60°, 300°
When cos 8 =-1,

6 =180°

(d) 6cos20—-17cos0+12=0
6(2 cos? 9—1) —17 cos 9+12=0
12 cos’0—6-17 cos0+12=0
12 cos?’0—-17cos@+6=0
(4cos #-3)(3cos 6-2)=0

cos@:E or cos:9=E
4 3

When cos @ =%,

Basic ~ = 41.41°
0 =41.41°, 318.59°

When cosezg,

Basic ~ = 48.19°
0=4819°, 311.81°
6 (a) cos (¢9+60°):sin 2]
cos @ cos 60° —sin @ sin 60° =sin &
1

—cose—ﬁsin 0 =sin@
2 2

lcos&= 1+£ sin @
2 2

(2+\/§)sin¢9=c05¢9
sing 1
cos6 2+4/3
tan6=0.2679

Basic ~ =15°

6 =15°, 195°
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(b) 2 cos (0+30°)=sin
2 (cos @ cos 30° —sin 4 sin 30°) =siné

2[@003 0—%sin ejzsin 0

\/§cos 0—sin@=sin O
\/§cos¢9= 2sin 0

sind 3
cosg 2

¥3

tan @ =
2

Basic ~ = 40.89°
6 =40.89°, 220.89°

(c) 4sin (0—30°) =cos &
4(sin 6 co0s30° —cos @sin 30°) = cos O

4{§sin 0—%005 HJ =kos @

2\/§sin 0—2cosf=cosb

2+/3sin 6 =3 kos 6
sing 3
cos 243
tan & = 0.8660

Basic ~ = 40.89°
6 =40.89°, 220.89°

UPSKILL 6.6b

1 | =Asin120zt
1207zt =27

2

Period = i second
60

2 y=f(X)=6+2sin %t

Z'[=27T
6

t=12
Period = 12 hours

© EPH Publishing (M) Sdn. Bhd. (473626-T) 2021
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Summative Practice 6

1
1
k
o [
1- K2
(@) tan 6= K
1-k
1 1 1
b) sec (—6)= -
(b) sec(-6) cos(—6) cosf J1_g2
2
Jt2+1
t
0
1
(a) cot (-6) ! 1 _1

:tan (—H)Z_tanaz t

(b) cos (90° —9)= sin 0=

t2+1

3(a)

(b) 73sin x+1]-x=0
X

3sin x+1| = ~

Sketch the straight line y = X
T

Number of solutions
= Number of points of intersection
=4

© EPH Publishing (M) Sdn. Bhd. (473626-T) 2021
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(b)

5 ()

] e y=-2cosx

lsin 2x|+2 cos x =0
| sin 2x| = -2 cos x
Sketch the straight line y = sin 2x]

Number of solutions
= Number of points of intersection

(b) 3—[3cos 2x _3y
T

|3 cos 2x| :3—§x
T

Sketch the straight line y = 3—E X
VA

Number of solutions
= Number of points of intersection
=4
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6 (a)

e
!

3 [2) 3
—COS2X=| — | X——
2 T

Sketch the straight line y = (gj x—g
T

Number of solutions
= Number of points of intersection
=3

7 (3)

y=1+4cosx

(b) 47zcosx=37r—gx

4 cos x:3—§[1j
2\«

1+4 cos x=4—§(lj
2\«

Sketch the straight line y = 4—%
27

Number of solutions
= Number of points of intersection
=2

© EPH Publishing (M) Sdn. Bhd. (473626-T) 2021

8 (a)

-
i

) X+ 2sin Sx=0
T 2
1:—23in §x
T 2

Sketch the straight line y = X
T

Number of solutions
= Number of points of intersection

=3

(b) #tan 2x—x=0
ztan 2x =X

tan 2x =

N | <

tan 2x-1=—-1

3 | x

Sketch the straight line y = 1—1
T

Number of solutions
= Number of points of intersection

=2
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10 (@) LHS
= (tan x +sec x)*

i 2
sin X 1
= +_
COSX  COS X
. 2
_[sin x+1
COS X
(sin x +1)°
cos’ X

_ (sin X+1)2
1-sin? x

~ (L+sin x) (L+sin x)
(1+sin x) (1—sin x)

_l+sinx
1-sin x

=RHS

(b) LHS
=sin x +cosek x cos? x

. s?
=sin X+

sin X

_ sin?x+cos’ X

sin x
1
“sinx
= COSEC X
=RHS
(c) LHS
_ COS X sin x
“1-tanx cotx-1
COS X sin X

:1— sinx cosx_,

cos X  sinx

COS X sin x
T COS X—Sin X COS X—sin X

COSs X sin x
_ cos’X sin? x
T COSX—SiN X COS X—Sin X
_ cos’x—sin? x
~ cos x—sin X
~ (cos x+sin x)(cos x—sin x)
B kos X —sin X
=CO0S X+Sin X
=RHS

© EPH Publishing (M) Sdn. Bhd. (473626-T) 2021
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11 (a) LHS
=tan @ sec &—sin @

sin @ 1 .
= —sin @
[cos 9] [cos 6)

:( szg J—sin 0
cos‘ @

_sing—(sin 9) (cos® 0)
cos’0

_sin 6 (1—cos’9)

cos?6

_sin 6 (sin’ 0)

cos? @

_sin®o
cos’

=sin®@sec® 0
= RHS

(b) LHS

_1+coso N sin 6
sing@  1+cosé

_ (L+cos @) +sin?0

~ sinO(L+cos 0)

_1+2cos §+cos’ O+sin’ O

- sin @ (1+cos )

_1+2cosf+1

~ sin 6 (1+cos 0)

_ 2+2cosd

~ sin 6 (1+cos 0)

~ 2(1+coso)

~ sin 6 (1+cos 0)

2

Tsing

=2 cosecd

=RHS
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(c) LHS

_ sec §+cosec &

tan 6 +cot @
1 1
cos @ +ﬂ
sir1749+ cos 6
cosé@ sin 6
sin +cos @
cos @ sin 6
sin? @+ cos’6
cos g sin 6

sin @ +cos 6

1
=sin 6+ cos 4
=RHS

12 (a) LHS
=cot Xx—tan X

_cosx sinx
sin X cos X

_cos® x—sin’ x
~ sin xcos X
_ COS2X

~ sin X cos X

_ 2C0s2X

~ 2sin X cos X
_ 2C0s 2X
sin 2x

= 2 cot 2x
=RHS

(b) LHS
=cot Xx—2 cot 2x

_cosx_, COS 2X
sin x sin 2x

sin x

_ COS X 2( COS 2X

_COSX  COS2X
sin X sin X cos X

B coszx—(coszx—sin 2 x)

2sin X cos X

sin X COS X
_sin®x
~ sin X cOs X
_sinx
~ cosx

=tanx
=RHS
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13 (a) LHS

_ fan2x
~ 1+sec 2x
sin 2x
COS 2X
N 1

C0s 2X
sin 2x
COS 2X

T cos 2x+1
COS 2X
_sin2x

 cos 2x+1

_sin2x
 2c0s’x-1+1
_2sin x COS X
~ 2c0s’ X
_sin X

~ cos X

= tanx
=RHS

(b) LHS

= COSecC 2X + cot 2x

1 CO0S 2X
+

sin 2x sin 2x

_ 1+cos 2x

~ sin2x
_1+2 cos®x—1
~ 2sinxcos X

_ 2 cos?x
2 sin X cos X
_cosx

~sin x
=cot X
=RHS

14 () LHS

= cot x—cot 2x

COS X COS 2X
sinx  sin 2x

COS X Cos 2X
sin X 2sin X COS X

2 COS°X —COS 2X

2sin x cos x
2 coszx—(2 coszx—l)
~ 2sin xcos X

3 1
2 sin X cos X
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1
 sin 2x

= cosec 2X
=RHS

(b) LHS

2 COS X COS 2X
sin 2x
1 2cos x(cos 2x)

T sinx  2sin x cos X

= COSseC X—

_2.C0S X—2CO0S X COS 2X
N 2'sin X cos X

_ 2c0s x (1-cos 2x)

~ 2sinxcosx

_ 1-cos2x

~ sinx

B 1—!;1—25in 2 x’
© sinx

_ 2sin 2 x
 sinx

= 2sin x

=RHS

15 (a) LHS
=tan 26 (2 cos @ —sec 6)

_ sin26 2 c0s 0 — 1
cos 20 cos 0

_sin 26 ( 2 cos® 9—1)

 cos 20 cos @

_sin 26 ( cos 20
cos 260\ cos @

_2sindcosd
~ cosd
=2sin 6
=RHS

(b) LHS

_cos(A-B)

~ sin (A+B)

_ cos Acos B +sin Asin B

~ sin Acos B+cos Asin B
cos AcosB N sin Asin B
cos AcosB cos Acos B

~sinAcosB  cos Asin B
cos AcosB cos AcosB

_l+tan AtanB

"~ tanA+tanB
= RHS
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16 (a) LHS
=2sin (0+45°) cos (0+45°)
2 (sin 6 cos 45° +cos @ sin 450)

(cos @ cos 45° —sin Gsin 450)
) (sin 0, cos Hj (cos 6 sin Hj
V2 2 )2 2

9 sin @+ cos @ |( cos &—sin &
V2 V2

=cos? 0—sin? 6
= cos 20
= RHS

(b) LHS
=2c0s (0+45°)cos (9—45")
_ 2(cos 0 cos 45° —sin @ sin 45°)
B (cos 0 cos 45° +sin @ sin 45°)

_2(003 6 —sin Hj[cos 6 +sin Hj

V2 V2
=cos®* @—sin? @
= cos 20
=RHS

17 (a) LHS
= (sec X —tan x)?

. 2
_ 1 sin x
COS X COS X

_ [ 1-sinx ’

- ( COS X J

_ (L-sinx)®

~ cos® X

~ (L-sin x)2
1-sin?x

(1—sin x)2

(1+sin x)1—sin x)

_1l-sinx

~ 1+sin x

=RHS

(b) LHS
_ COS’X—C0S 2X
© sin? X+C0S 2X
_ coszx—(coszx—sin2 x)
" sin?x+cos’x —sin % X
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_sin?x
cos? x

= tanzx
=RHS

18 (a) cos 30° = y1-sin230° =y1-h?
sin 40° =1-c0s240° =+/1-k?
sin 70°
= sin (300 +4o°)
=sin 30° kos 40° +cos 30° sin 40°

= hk +1—h? {1-k?

(b) cos80° =2 cos?40° —1=2k? -1

(c) cos40° =2 cos® 20° -1
k =2c0s?20° -1

k+1_ cos’20°
2

cos 20° =1/E
2

19 A

-12
13

tanB:E
5

tan A+tan B
1-tan Atan B
3,12

+
- 4 5

tan (A+B)=

© EPH Publishing (M) Sdn. Bhd. (473626-T) 2021

33
_20
14
5
33
56

20 (a) 8tan&=3cos O
8sin 4
cos 4

8sin @ =3 cos® @

8sin @ =3 (1—-sin’ )

8sin #=3-3sin% 6
3sin26+8sin 6-3=0

(3sin 6—-1)(sin #+3)=0

=3cos @

sinH:% or sin @ =-3

sin & = -3 is not accepted because the
minimum value of sin & is —1.

When sin =%,

Basic ~ = 19.47°
0=19.47°,160.53°

(b) 2tan@+5sin & =0
2sin 0
cos @

2sin @+5sinfcosfd=0

sin @ (2+5cos #)=0

+5sin =0

sin@=0 or cosez—é

When sin8=0,
6 =0°,180°, 360°

When cos 0 = —% ,

Basic £ = 66.42°
6 =113.58°, 246.42°

(c) 3(cos &-sinf)=sin 6O
3c¢os §—3sin & =sin &
3cos & =4sin 6
sing 3
cos @ 4
tan € =0.75
Basic ~ = 36.87°
0 =36.87°,216.87°
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21 (a) 2sin @ = cosec &
@ sinezéorsinez—%

2sin ¢9=.i 1
im o When sin 9 = 3

sin@== .
2 Basic ~ = 19.47°

sin @ = J_ri 6=19.47°,160.53°
V2

40 0 0 0
0 =45°,135°, 225°, 315 Whensingz_%’

(b) tan@&=3cot

0 =210°,330°

sin & _3cosd
cosd sin @ (c) sin @ (sin 8+1)+cos @ (cos 8-2)=1
sin?@=3cos’ @ sin? @+sin @+cos’0—2 cos H—1=0
sin?@ 1+sin@—-2cos -1=0
m:?) sin =2 cos 6
tan0=3 sing
tan @ =++/3 cos &

6 = 60°,120°, 240°, 300° tan 6=2

Basic ~ = 63.43°,243.43°
(c) 4cos@=3secH

23 (a) 4tan 2x = kot x
, 3 1-tan?x/) tanx
cos” 0 =— 2 2
4 8tan“ x =1-tan“ x
2y _
c0s 0 =J_r£ 9tan“ x =1
2 2
_ o tan“x==
Basic £ = 30 9
(o} (o} (0] (o]
6 =30°,150°, 210°,330 tanx:i%

22(@) 2secd-cosh=1 Basic ~ = 18.43°

L—cos 9-1=0 x =18.43°,161.57°
0

cos 198.43°,341.57°
2-cos@?—-cos@=0

cos® @+cos0—2=0

(b) 2tan @ = 3tan (45° - 0)
(cos 8-1) (cos @+2)=0

_ 3tan45° —3tan

cosd=1 or cosd=-2 2tan 1+tan 45° tan &
cos @ =—2 does not have solution 3-3tano
because the minimum value of cos & is 2tné = 1+tang
-1.
2tan 6+2tan? 6 =3-3tan
When cos 8 =1, 2tan 0 +5tan9-3=0
6 =0°, 360° (2tan@-1)(tan 6 +3)=0
2 5 ] tanH:l or tangd=-3
(b) Cos“@+7sin“ @ +sin @=2 2
1-sin2@+7sin% O +sin—2=0 When tanezl,
6sin? @+sin 6—1=0 ] _ 2 o
(3sin 1) (2sin 6+1)=0 Basic £ = 26.57
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0 =26.57°,206.57°
When tan @ =-3,

Basic ~ = 71.57°
6 =108.43°, 288.43°

24 5sin x cos x—sin x=0
sin x (5cos x-1)=0

. 1
sinx=0 or cosx:g

When sin x=0,
x =0°,180°, 360°

When cos x :% ,

Basic ~ = 78.46°
x= 78.46°, 281.54°

25 (a) 4.c0s 2x+2sin x=3
4(1-2sin2 x) + 25in x~3=0
4-8sin? x+2sin x—3=0

8sin2 x—2sin x—1=0

(2'sin x—1)(4sin x+1)=0

. 1 .
sin x=5 or sin x = —

ENg

When sin x :% ,

x =30°,150°

When sin x = —l,
4

Basic ~ = 14.48°
X =194.48°,345.52°

(b) 3cos2x—10cosx+7=0
3(2 cos?x—1)-10 cos x+7 =0

6 cos® x—3-10cos x+7=0

6 cos® x—10cos x+4 =0

3cos’ x—5c0s x+2=0

(cos x—1)(3cos x—2)=0

2
cosx=1 or cosx=§

When cos x =1, x=0°,360°
When cosx:g,

© EPH Publishing (M) Sdn. Bhd. (473626-T) 2021

Basic ~ = 48.19°
x =48.19°,311.81°

26 (a) sin 0=cos(9+30°)
sin @ = cos @ kos 30° —sin 4 sin 30°

V3

sin 6’=—cos€—isin 0
2 2

2sin @ = \/§ cos @ —sin @
2sin @ = J§ cos @ —sin @
sing /3

cosd 3
tan@=0.5774

Basic ~ =30°
6 =30°, 210°

(b) cos @ =4cos (0—60")
cosf=4 (cos& Cos 60° +sin Gsin 60")

cos 0 \/5 }
2

0059:4( +7sin9

c0s 0 = 2 cos @+ 2+/3sin @
—cos@=23sin@

1 sinég
23 kosé
tan 6 =-0.2886

Basic ~ = 16.10°
6 =163.90°, 343.90°

27 (@) 8sinx+3secx=0

8sin X+ 3 =0
X
8sin xcos x+3=0
4 (2sin x cos x)+3=0
4sin 2x =-3

sin 2x = —E
4
Basic ~ = 48.59°
2x = 228.59°,311.41°
x= 114.30,155.70°

(b) 3cos? x—3sin? x—8sin x cos x =0
(cos x—3sin x) (3 kos x+sin x) =0
cos x—3sin x=0 or
3cos x+sin x=0
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When

cos Xx—3sin x=0,
€os X = 3sin X
sinx 1

cosx 3

tanx=1
3

Basic ~ = 18.43°
x =18.43°

When
3cos x+sinx=0,

3.¢0s X =—sin X

sin X B
COS X
tanx=-3
Basic £ = 71.57°
28 (a) LHS
=cot xsin 2x
oS X .
= [—J (2sin x cos x)
sin x
=2cos’ X
= oS 2% + 1 oS 2X = 2€0s%x —1
= RHS 2 cos? x = cos 2x +1

(b) cot xsin 2x :g
Ccos 2x+1= E
3

COS 2X = —1
3

Basic £ = 70.53°
2x =109.47°, 250.53°,
469.47°, 610.53°
x =54.74°,125.27°,
234.74°,305.27°

29 (a) (i) LHS
= 2sin (x+45°)sin (x—45°)
= 2(sin X cos 45° +cos xsin 450)

sin x cos 45° —cos X sin 450)

2[R
= (sin x+cos x) (sin x—cos x)

—sin? x—cos? x

= —CO0S 2X
RHS
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(i) 2sin (x+45°)sin (x—45°):

N |-

—C0S 2X =

COS 2X = —

Nl N

Basic £ = 60°
2x =120°, 240°, 480°, 600°

x =60°,120°, 240°, 300°
(b)

T/*K ______ /\

(b) 1-2sin2x-X =0
T

X
COS 2X = —
T

Sketch the straight line y = X
T

Number of solutions

= Number of points of intersection
=2

31 (a) LHS

—sec? x—tan? x—2 cos? x

—1+tan? x—tan? x—2 cos? x

—1-2cos?x

= —(2 cos? x—1)
= —CO0S 2X
= RHS

(b) 2 (sec2 x—tan? x — 2 cos? x)=1—1
T

—20032x:1—1

v
—Cos 2x:i—1
2r 2
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Sketch the straight line yzi—1 tan 2x:—§
2r 2 V4

Sketch the straight line y = _Xx .
T

Number of solutions
= Number of points of intersection

=3
33 (a) LHS
= tan 2x (2 cos x —Sec x)
_sin 2x
Number of solutions ~ cos 2x ©Cos X
= Number of points of intersection
=4 _2sin X €OS X 20082 x—1
COS 2X COoS X
32 (a) LHS osi
_ 2cotx = k5|n2x (cos 2x)
2—cosek®x 05 £X
2 Cos X = 2sin X
__ sinx =RHS
= 1 (b) ztan 2x (2 cos x—sec x)+x =0
2—
2
sin” X tan 2x (2 cos x —sec X) = -
2 COoS X a
= sme 2sin x=—2
2sin“x-1 7
.2
Sin—X Sketch the straight line y = X
_2cosx _ sin 2 x 7
sinx  2sin?x-1 y
_ 2sin x cos X A
2sin?x—1
_sin 2x
—2sin?x
sin 2x
—CO0S 2X
=—tan 2x
=RHS
(b) (i)
y Number of solutions
A : l = Number of points of intersection
: y =tan 2x : =3
34 (a) LHS
o) L ' | X sin 2x
—: in jr'l = 2 2 2
4 4 2 COs“X +Ccot“ X —cosec” x
: | (. -5) ~sin 2x
| |y=-2 2 cos’x—1
. 2 cot x 5x _ SN 2x
(i) ————-—=0 €0S 2X
2—-Ccosec°x T
5x = tan 2x
—tan2x =— =RHS
T
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(b)

sin 2x X
© 2 2 7o To =1
2 kos“x+cot® x—cosec” X 27
tan 2x :1—i
2

Sketch the straight line y -1- X
27

Number of solutions
= Number of points of intersection
=5
35(a) LHS
=2 cot x sin “ x

= 2sin X cos X
= sin 2x
=RHS
(b) 4cot xsin?x=+/3
2(2cotxsin2x)=\/_
)

2 (sin 2x) =

w] w

&

sin 2Xx = —

Nl

Basic ~ = 60°
2x =60°,120°, 420°, 480°
x=30°,60°, 210°, 240°
leﬂ', lﬁ, Zﬂ', i;z rad

6 3 6 3
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29

X—21

Sketch the straight line y =
T

Number of solutions
= Number of points of intersection
=4

36 €=0.014 cos (27 ft)

2rft=2n
ft=1
=t
f
Period= L= 1 _1053x10°% s
f 950000
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