y )4
sin 0 sin 4OAY
oYy

1. (a) f£ AOAY T >

1E AOBY i1 > 39 sin /
Y ZOAY = AOBY (%E@AJ_“@)
y l-y
sinf  3sin6 — 4sin’ 6
3y —4ysin’0=1-y
4y(1 —sin?6) =1

2
= —sec” 6
=%

(b) FHIA 0° <40 < 180° » A[{5:

0<6<45°
1
2 sec’0° < y < — sec?45°

1°Y°3

tan 8 N cotd

l—cotd 1—tané
tan® 6 1

- tan9(tan 6 — 1) - tan (1 — tan 6)

tan® 6 — 1
tand(tan6 — 1)
_ (tan6 — 1)(tan? 6 + tan 6 + 1)
Bl tanO(tan 6 — 1)
sec’ 0 + tan 6

tan 6

1 +secfcsch

2. (a)

tan 8 N cotd B
l—cotd 1-—tanf
1+secfcscd =5

(b)

2
=4
sin 26

1
in20 = =
sin >

S

20 = —

6

0—57T
12



3.

sin 2x 2 sinx CoS x

@ T+cos2x 1+ (2cos?x —1)
_ sinx
 cosx
=tanx
(b) sin 8y cos 4y cos 2y ~ tandy - cos4ycos2y
(I +cos8y)(1+cosdy)(1+cos2y) (1 +cosdy)(1+cos2y)
B sin4y cos 2y
"~ (1 +cosdy)(1+cos2y)
= tan2y - _cosZy
1 +cos2y
_ sin2y
"~ 1+cos2y

=tany

. tan 2x + tan x
(@) (1) tan3x = —
1 — tanx tan 2x

2tan x
 T-tmx + tan x

- 1— 2tan? x
I—tan? x

_ 2tanx +tanx(1 - tan” x)
1 -—tan?x - 2tan?x
_ 3tanx — tan> x
©1-3tan’x
(i) tanxtan(60° — x) tan(60° + x)
C ( tan 60° — tan x ) ( tan 60° + tan x )
1 +tan60°tanx | \ 1 — tan 60° tan x

\/g—tanx y \/§+tanx

1-v3tanx 1+V3tanx
: 3tanx — tan’ x
1 -3tan2x

= tan 3x

=tanx X

(b) tan5° tan(60° — 5°) tan(60° + 5°) = tan[3(5°)]
tan 5° tan 55° tan 65° = 15°

1 1
tan 85° tan 75°

tan 55° tan 65° tan 75° = tan 15°

) tan 55° tan 65° =

IM

IM

IM

IM

IM

IM



5.

sin? 2x
4

B 1({1--cosdx
B 2

(a) sin®xcos’x =

4
3 1 — cosdx
a 8

(b) (i) f(x) = (sin®x + cos® x)? — 2 sin’ x cos® x

1 —cos4
:1_2( cos x)

8

1 3
= _cosdx+ >
4-COS X+4

1
(i) 8 (é_l cos4x + %) =7

1
4y = =
coSs 4x 2
T . Sr
=2 =
r=3 WS
T _ Sm
T Y1

(a) sin3x = sin(2x + x)
= sin 2x cos X + cos 2x sin x
= 2sinxcos’x + (1 — 2sin®x) sin x
= 2sinx(1 —sin®x) + sinx — 2 sin® x
= 3sinx — 4sin’ x

sin [3 (x — %)]  sin3xcos 3 — sin 3 cos 3x

. Tr - . E _ . E
sin (x — %) sin.x cos 4 — cos x sin 4

—\/% (cos 3x + sin 3x)

%(sinx — COSX)

cos 3x + sin 3x

COSXx — sinx
.. cos 3x + sin 3x
(i1) _— =2

CcOosXx — Sinx
sin3 (x — )

=2
sin (x — %)
3sin(x—%)—4sin3(x—%)_2
sin (x — %) -
. (SR
3 —4sin (x 4) 2
. bs 1 . 1
sm(x_z)_E -5 (&%)
T
*T47%6
_sr
T2

IM

IM

IM

1A

IM

1A

IM

IM

IM

IM

IM

1A



(a) cotA =3cotB
cos Asin B =3cos Bsin A IM
sin(A + B) — 2sin(B— A) = (sin A cos B+ cos Asin B) — 2(sin Bcos A — cos Bsin A)
=3sinAcos B —cosAsinB
=0
KlItt > sin(A + B) =2sin(B — A) ° 1
(b) # (a) » ZITRE A HLEFIK

4 5 5 4
sin (x+§)+(x+£)]=2sin (x+1—g)—(x+§) IM
13
sin (2x + 1—;) =2sin (—%)
=—1 IM
137 3n
2+ — = —
TR T2
Tn
_In 1A
ST
(a) cos3x =cos(2x +x)
= Cc0s2x cosx — sin 2x sinx IM
= (2cos®x — 1) cos x — (2sinx cos x) sin x
=2cos’ x — cosx — 2 cos x(1 — cos® x)
=4cos’x — 3cosx 1
(b) sec’x —6sec’x+8=0
(cos’ x)(sec® x — 6sec’x +8) =0
1+2(4cos®x —3cosx) =0
1
3x=—= IM
cos 3x 3
8 . 10m
3x=— B —
=3 M3
8 . 107
=— B — 1A+1A
=g g



9.

(@) 4(-1)> +2(-1)> =3(-1) = 1=-4+2+3-1=0
PRI > x+ 1 B 40 +2x2 = 3x — 1 ;IR -
(b) cos36 = cos(6 +26)

= cos 6 cos 26 — sin @ sin 260

= cos(cos2 6 — sin’ 9) — sin(2 sin 6 cos 6)

= cosO[cos? O — (1 — cos® )] —2cos O(1 — cos® 0)

=4cos’ 0 —3cosf

(c) {ﬁx=cos3§§4x3+2x2—3x—l’

3 3
4 cos’ ?ﬂ +2cos2?ﬂ —3cos

3
5

=

3 3 3
= (4c0s3 Sl —3cos ?n) + (2cos2?7r - 1)

5

= Cos 9—7T + cos 6—7T
5 5
= cosS (371 — 6—7T) + cos 6—7T
5 5
6 6r

= —COS — +COS —

5
=0

5

Eﬁ{lﬁt’x:cos?’?ﬂ B2 4xd + 202 — 3x — 1 = 0 (YRR -

15 (a)

434 2x% =3x—1=(x+D(@x>-2x-1)

=(x+1)(x—

Eﬁﬁ/z\g<3§<ﬂ’—l<i(/)_s3?ﬂ<00
3 1-+vV5
Jkt’_ﬁ%cos?ﬂ= T

1+v5
4

1-v5
4

|

IM

1A

IM

IM



10. 2%t =tan22.5°

(an 45° = 2tan22.5
1 —tan222.5°
2t
l=——
1-1¢2
0=£2+2r-1
-2+vV8 . -2-8
t= g (FX)
2 2
=V2-1

1 sin360 cos 30 B sin 360 cos 8 + cos 30 sin @

+ =
sin 6 cos sin @ cos 8
B sin 40

% sin 260
B 2sin 20 cos 26
% sin 260

=4cos26

2 sin x 2

12 fanx —sin"x o5, ST X

: .2 sin x : .2
tanx + sin” x cosx T SINTX

sinx(1 — sinx cos x)

sinx(1 + sin x cos x)
1 —sinxcosx

1 +sinxcosx

1- %sin2x

1+ % sin 2x

2~ (1+4sin2x)

1+ 3 sin2x
4
T 24sin2x
_ 4
5/ IME = Y
1
3

IM

1A

1A

1A

1A+1A

1A

1A

IM

IM

1A



13. (a) sinC =sin(m — (A + B))
=sin(A + B)

=sinAcos B +cos Asin B

. 12
N A K. B Es$#iFg > cosA = l—sinzAzﬁ);_ZcosB:

sinC—5><4+12><3
1375 1375
_ %6
T 65
(b) FIFHIEZEH
a:b:czsinA:sinB:sinCz15—3:é
FREf == ——0 __ x12-56cm
A =€ 5739456

2tan 6 +tan 0

1 —tan26tan@
2tan 6

14. (a) tan360 =

g T tan 6
- 1— 2tan? 0
1—tanZ 0

2tan @ + tan 6 — tan> 0
1 —tan?6 — 2tan2 @
tan® 6 — 3 tan 6
3tan? 6 — 1
(b) @) "7

{ f()=3+m-9+n=-8
f(2)=3(8)+4m—18+n=-5
K - alfgm=-3 kn=1c

(i) X x =tan@ >

3tan’ 6 —3tan’ 0 —9tanH+1=0

3(tan®# — 3tan @) = 3tan’ 6 — 1

(3tan’ 6 — 1)(3tan36 — 1) =0

tan30=% E1%9 tan@zi% (BE)

360 ~ 18.4° B 198° ©};378°
0 ~ 6.14° 5566.1° 5126°

B x =tan@ » AR 2FE B 0.11 ~ 2.26 [ —1.37 -

:—=25:39:56
6

1A

1A

1A

1A

IM

1A

1A

IM

1A

IM

IM
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15. (@) (1) tanx = ktany
sinxcosy = kcosxsiny
sin(x +y) = sinxcosy +cosxsiny
=k cosxsiny +cosxsiny
=(k+1)cosxsiny
(i) (k+1)sin(x —y) = (k+ 1)(sinxcosy — cosx sin y)
= (k+1)(kcosxsiny —cosxsiny)
=(k+1)(k—1)cosxsiny
= (k—1)sin(x+y)

(b) (i) (k+1)sin[(8+10°) = (6 —20°)] = (k — 1) sin[(8 + 10°) — (8 — 20°)]

(k +1)sin30° = (k — 1) sin(26 — 10°)

. o k+1
Sln(20—10)—m
.. ) oy _ (k+1)2
(i1) sin (26—10)——4(k_1)2_

(k+1)?% <4(k-1)7°
3k2—10k+3 >0

k>3 B k<

W | —

(c) Put k = —2 into (b)(i),

1
sin(20 — 10°) = g

1.
20 —10° = sin”! c 5180° — sin~!

=

0 ~ 9.8° 5(90.2°

1A
1A

1A

IM+1

1A

IM

1A

1A

IM
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2 17
16. (a) cosx=2cos’E —1=—2 =

2 1+tan2§ 1412

. X X 2tan§ 2t

sinx = 2sin = cos = = s ST

2 2 sec 5 1+¢
acosx+bsinx =c

1—¢2 2t
a X +b X =c
14172 1+12

a(l =1 +2bt = c(1 +12)
(a+c)> =2bt+(c—a)=0
ISR

A=(2b)?-4(a+c)(c—a) >0

b*=(*-d*>) >0

a’+b* > c?

(b) () fka=5-b=6Rc=7> G120 - 12042=0"
FIERIAR By tan% &tan% .
X2

X1 X2 X1 1

tan— +tan— =1 fr tan—tan — = — °
2 2 o %2 2 6

tan = 2 2

- X1 X2
2 1 —tan 3 tan 3
1 6

1
175
X1 X7
2tan7 2tan7

- 2 X1 _ 2 X2
ltan2 ltan2

(i1) tanxj tanxp

X1 X2
4 tan o tan =

2 2
1 — (tan 3 +tan )" + 2 tan 3" tan 3 + (tan 3 tan )

1
4)(6

1 1
1_1+2><_+(_)
—

13
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(5= 180

17. (a) /BAE = = 108°

/ABE = M _ 36

/CBE =108° —36° = 72°

28 AABE » BE = 2AB cos36° = 2¢0s 36° cm ©

16, BCDE » BE = CD +2BH = (1 +2c0s72°) cm °
2¢0s36° = 1+2cos72°

€08 36° — cos 72° =

N = N —

c0s36° — (2cos?36° — 1) =

—4¢08%236° +2¢0s36°+1=0

360 _ -2+ \/m
COS = 2(_4)
SRR e
2
(b) sin36° = V1 - cos? 36° = W: 5—8\5

B M By AB I - 18 AOAM > {5 LAOM = 36° -

o 5 5
P = = +5in36° = V2 _ em
’ V5-v5 V10-2v5
360°
(c) ZAOP = —36°
180° — 36°
APAO:M=720

AP =2A0 cos72°

=2A0 (cos 36° — %)

2 V3-1
=2X %
10 -2v5 4
- -1 _ 4
4 2

- = cm
V40+8V5  V10+2v5

10

1A

1A
IM
IM

1A

1A

IM

IM+1

1A
IM

1A

1A



18. (a) (i) sin108° = sin72° cos 36° + cos 72° sin 36°

= 25in36° cos® 36° + (1 — 2sin” 36°) sin 36°
=25sin36°(1 — sin® 36°) + sin 36° — 2 sin> 36°

= 35in36° — 4sin’ 36°

sin 108° = sin 72°
3sin36° — 4 sin’ 36° = 2 sin 36° cos 36°
0 = sin36° (4 sin® 36° + 2 cos 36° — 3)
= —4¢c0s”36° +2c0s36° + 1

008360_—21V22+4
S 2(-4)
1+V5 . 1-45
= E9 (&%)
4 4
1+V5
(ii) cos72° =2cos’36° =1 = 2( +4\/_) -1
V51
2
OH 1
b) @ =
®) O 505 = Sn(180° —60° = 9)
3 sin ¢
~ sin 120° cos ¢ — cos 120° sin ¢
3 tan ¢ _ 2tan¢
\/7§+%tan¢ V3 +tan¢
K H °
coséPOK:OTzw
_ tang
\/§+tan¢
/ 1\ Vi
Vi5
tan ¢ = 4
1+1
R
5
Vis
(2) cos ZPOK = >
V3+ Y5
_ V5 5-45
5+V5 5-45
~V5-1
4

¥ (a) » LPOK =72° ¢

11



19. (a) 4cosxcos2xcos3x —1 =2cos3x(cos3x+cosx) — 1

= (2cos3xcosx) + (2cos?3x — 1)

= coS 2x + cos 4x + cos 6x

(b) cos46 + cos 86 + cos 126 = —1
4cos20cos40cos60 — 1 = —1
4cos260cos46cos60 =0
cos20=0 = cos40=0 B cos6d=0
At > 0= —, =, =, =
I 12°8° 4> 812
20. (@) ®En=1>
£ = singcosx s AT = singcosx
%frn=1’AE'E7'%
mx (m+1)x

B35 sin = Z cos k = sin — cos 5

m+l1

X
sin 3 Z cos kx
k=1

=sin = Z cos kx + sin 3 cos(m +1)x
24

» Hbm e Zt

o

+ 1

= sin % cos Q + sin g cos(m + 1)x

1{. Cm+1)x . x +1 . (2m+3)x
= —[sin ———— —sin= | + = [sin

2 2 2] 2 2

1{. Cm+3)x . x
= — [sin ———— —sin=

2 2 2
~ cos (2m +4)x Gin (2m +2)x
B 4 4

(m+1)x (m+2)x
= cos
2 2

Bn=m+1> ap@EBEH -
FERIEEERANE > Vn e 2 dnE B E

(b) ﬁx=§§n=567§(a)’

o

‘lﬂlﬂ

sin l il %cosk—ﬂ sin 567 X cos [ —
2 7 7 27

k=1
567
sinl cosk—ﬂ —smzcos(ﬂ +l)
14 = 7 2 2 14
. 7T( . 7T)
=sin — (—sin —
2 14
567 k
ZCOST =-1
k=1

12
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21, (@) En=1-
727 = sinsin 26 » /5% = sinfsin 20 = /£3
Hn=1> ﬁEEEF‘%E

IE& mn@Zstk@ =sinpfsin(p+1)0 > HfpeZ" -
k=1

p+l
sin @ Z sin 2k60
k=1

P

=sin6 Z sin2k6 + sin @ sin[2(p + 1)6]
k=1

=sin pOsin(p + 1)0 +sinfsin(2p +2)6

1 1
=3 [cos® —cos(2p + 1)0] + 3 [cos(2p +1)8 — cos(2p + 3)0]

1
=3 [cos O — cos(2p + 3)0]

=sin(p + 1)@ sin(p +2)0
Hn=p+1 qplLHH-
FEEURERANE - Vn e 2 sa A

111 111

(b) Zsm—ﬂcos—— 22 1n2k—7r

= sin sinZkﬂ
C2sinfp L&A
1 1117 1127
= sin sin
2sinﬁ 11 11
1 b8 2r
= sin — sin —
2s1nﬁ 11 11
1 . 2n
= —sin —
| 22 11
D/B = — b: o
fra=5Rb=4
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a+f3 B

sina +sinf _ 2sin 5= cos 5=
22. @ cosa +cosfl ZCOSa—wCOSTB
_ +B
= tan —

(b) 3sina@ —4cosa =4cosf —3sinf

sina+sinf 4

cosa+cosf 3

a+p 4

2 3
2tana;ﬁ

l—tanzaTJrB

tan

tan(a + B) =
4
2X3
2
4
1= (3)
24
7

23. —sin(x + y) sin(x — y) = —% [cos[(x+y) = (x —y)] —cos[(x+y) + (x —y)]]

1
= _E(COS 2y — cos 2x)

= —%[(20082_)7 -1)- (2 cos®x — 1)]

= cos’x —cos’ y

24. sin 5x + sin x = cos 2x
2sin3xcos2x —cos2x =0
cos2x(2sin3x—1)=0
cos2x =0 = sin3x=%
E.:".Scost—OHT’2x—90 o
E'Tsm?)x——ﬂju » 3x =30° B 150° »
PRIt - x = 10° B 45° 5§, 50°

14
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1
25. sin[(n +m)0] sin[(n — m)0] = 3 [cos 2mO — cos 2nb] 1A

1
= 5 [(1=2sin*m6) - (1= 2sin” n0)|

= sin® n@ — sin®> mo 1
sin” 36 — sin® 26 —sin@ = 0
sin56sin@ —sinf =0 1M
sinf(sin50 — 1) =0
sind=0 =¢ sin560=1 1A
sind=00%F>0=08(n-
v . T _. 57 _. 9n
25?511'159:1[5]%:"59:5?297& > °
T T s
=08 — B -5 — Zixo 1A+1A
it 321032236103277

15



1
26. (a) sin(A+ B)sin(B—A) = —E(cos 2B — cos2A) 1A

= —%[(2coszB —1)—(2cos? A -1)]

=cos’> A —cos’ B 1
(b) (i) cos®> A — cos® B +sin’ C = sin(A + B) sin(B — A) + sin®> C IM
= sin(xr — C) sin(B — A) +sin’ C 1A
=sinC[sin(B — A) +sin(A + B)]
=2sinCsinBcos A 1

(ii) cos®> A —cos> B —cos’ C = —

cos> A — cos> B+sin’>C =0

2cos AsinCsinB =0 IM
cosA=0 = sinCsinB=0 (&%) 1A
s
A==
2
Atk » AABC is a right angled triangle. 1

n
(c) cos®x —sin® y = cos> x — cos> (5 - y)

= sin(x+ 3 =)sin 5 -y 1] M
=sin (x+ 2 —y)sin{z —y-x
=cos(x +y)cos(x —y) 1

cos? 260 — sin” 36 + cos Hsin 50 = 0

cos S cosf +cosfsin560 =0 1A
cos 6(cos 56 + sin 50) =
cosfcosS56(1 +tan50) =0 IM

tan50 =-1 = cosd=0 B cos50=0 (¥&£)
When tan 56 = —1,

1171 157r 197r

117r 157r 197r
jZ jZ UZ 32—
n
When cos8 =0, 0 = 5
11r 150 .. 197
Rt > 0= — jZ jZ UZ 32 jZ—. 1A+1A

16



27. (a) cos 3 = sin (Z - 3_")

10 2 10
= sin 2n
_ﬂ 10
R - 0 By cos 30 = sin 260 AYFE ©
(b) cos 36 = sin 20

4cos® 6 —3cosf =2sin6 cos o
cos O(4cos? 6 —2sinf —3) =0
cos O[4(1 —sin? @) — 2sinf — 3] = 0
cosO(—4sin’0 —2sinf+1) =0
cosf=0 = —4sin®0-2sinf+1=0
Eﬁﬁécosf—o #0> ﬂ?%ln—o By —4sin?0 —2sind + 1 = 0 {IFR -
~45sin® @ - 2sinf+1=0

_2+¥22-4(=H (M) 2 — 22 +4(=4)(1)

i N
o 2-4) = T
1+v5 . V5-1
=2
4 e 1
5-1
EEIE’:\sin%>O’EH%sinf—0: et

28. sin36 = sin26 cos 8 + cos 26 sin
=2sinfcos’ 0 + (1 —2sin® §) sin O
=3sinf —4sin0
Rx=sind E 8’ -6x+1=0">
8sin’ 0 — 6sinf+1=0
2(4sin*0 —3sinh) +1=0
1
sin 360 = 3
30 = 30° 5;150° =;390° =¢510° =750°
0 = 10° 5(50° 5(130° 5170° 5;250°
T2 By sin 10° ~ 0.17 ~ sin50° ~ 0.77 J% sin250° ~ —0.94 ©
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4
29. (a) 2sina Z cos(6 + 2ka)
k=0

M- I

[sin[6 + (2k + 1)a] —sin[0 + (2k — 1)a]]

4
sin[0 + (2k + a] - Z sin[@ + (2k — D]
k=0

I
T
[«

sin(0 + 9a) — sin(0 — @)
Ra=

b

r
5

4 2k o T
ZSinng;)cos (6+ ?) = sin (9+ ?) —sin (6— g)

. dr
= 2 8in 71 cOS (9 + ?)

N

=0
2k 0
= =0
0 ( ) 2sin§

(b) (1) PDZ:r2+r2_2r2COS(2X27T_9)

K:Jbﬂ-'>

6
=2r2—2r200s(9+?ﬂ)

i =2r° —2r°cos
i) PAZ=2r = 2r’cos 6
PB2:2r2—2r2cos(

MIé?MI??

|
|

2n 8
PE? =2r% - 2r% cos (? - 0) =2r2 - 2r? cos (9 + ?n)

PC? = 272 — 272 cos(6+

4

2%k
PA2+ PB? + PC* + PD* + PE> = 10r> 21> ) cos (0 + ?ﬂ)
=0

= 10r?
(iii) A ZAPQ =90° > T8 QA? = QP% + PA? -
[E3 > QB> = QP>+ PB* - QC*=QP*+PC* % -
QA%+ QB*+QC? + QD* + QE? = 5(2r)* + (PA* + PB* + PC* + PD* + PE?)
=20r* + 10r?
=30r°
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IM
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