DAYM2-TRIG-2324-ASM-SET 1-MATH
Suggested solutions

CcosSA +cosB

sinA +sin B

2 cos *‘*TB cos A‘TB

2 sin # cos #

A+B
_ COS =

T i A+B
Sin -

1. (a)

= cot

2
(b) 5sinA —3cosA =3cosB—5sinB

5(sin A + sin B) = 3(cos A + cos B)

5 cosA+cosB
3 sinA+sinB (sin sinB #0)
A+B 5
cot =

2
A+ B

tan

DN W W

2
cot(A + B) =

2 A+B
2

2 tan %

1 —tan
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2. t3x = ————
(a) cot3x tan(2x + x)
1 —tan2xt
_ an 2x tan x M
tan 2x + tan x
2t
B 1- (l_tzgzxx) tan x
2 4 tanx
(1= tan® x) — 2 tan® x
" 2tanx +tanx(1 — tan?x)
1= 3tan®x
"~ 3tanx — tan3 x
3
T cot® x M
S _L_ " cotdx
cotx cot’ x
B cot’ x — 3 cotx |
3cot?x — 1
(b) cotx —3cot3x =4
30—
cotx — 3 cot’ x — 3 cotx _4 M
3cot?x — 1
(3 cot® x — cotx) — 3(cot’ x — 3cotx) = 4(3cot’ x — 1)
—12cot? x +8cotx +4 =0 M
cot 1 or !
X = - =
3
n
= 1A
YTy
3. (a) cosO(x+sech)(xcos36—1)
= (xcos@+1)(xcos36—1)
= x? cos 36 + x(cos 30 — cos ) — 1
=x2cos 36 +x —25in39+9sin39_0 -1 M
2 2
= x?cos 360 — 2xsin20sin 6 — 1 1
1
(b) cos 46 + cos 26 + 4 sin” 6 cos 0 = 3
1
2cos 30 cosf +2(2sinf cos ) cos b = 3 M
4cos30cosf+4sin26sinf =1
(—2)% cos 36 cosf —2(—2) sin20sinf — 1 =0
cos (-2 +secH)(—2cos36—-1)=0 M
cosf =0 or secd=2 or cos3f=-=
T 1
0 = — (rejected) cosf = — 39 = 2_” 4_7T
2 72r 3 or 3
0=— 27T 47T
0=— — 1A+1A
3 9 or 5
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2 tan 2x

4. (a) tan4x = — 1M
@ 1 — tan? 2x
2t
)
- 2
2t
- ()
_ 4tanx(1 — tan” x)
"~ (1-tan2x)2 — (2tanx)>?
_ 4tanx(1 — tan® x) ]
" 1-—6tan®x + tan* x
(b) cot* x +4cot’ x —6¢cot’ x —4dcotx+1=0
l+4tanx — 6tan’x — 4tan’ x + tan* x = 0
4tanx —4tan® x = —(1 — 6tan” x + tan* x)
4tanx(1 — tan® x) _ 1
1 - 6tan?x + tan*x
tan4x = —1 1M
7 11
4x=7ﬂ or Tﬂ
n 117
=— — 1A+1A
X T or 6 +
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5. (a) Whenn=1,

n i
L.H.S. = sin§[sin = +si (—
sin [s1n4 sin 7

=sinf [2 sin (% + 6’) cos 0]

+ 29)]

:2sin05in(%+9)cos€
R.H.S. = sin 26 sin (f +9)

4
. . T
= 2sind sin (Z +0) cos @
=L.H.S.
It is true forn = 1. 1
Assume smHZ sin ( + 2k9) =sin(p + 1)@ sin (4 + p@), where p € Z*. 1

p+1

sin 6 Z sin ( + 2k9)

= smez sm( + 2k9) + sin @ sin (% +2(p + 1)6)

:sin(p+1)9sin(z+p9)+sin9sin(%+2(p+1)9) M
- % [cos (% - 9) — cos (% +(2p+ 1)9)] + % [cos (;—T +(2p+ 1)9) — cos (% +(2p+ 3)9)]

= % |cos (% - 6) - cos (% +(2p+3)0)|

— sin(p +2)6 sin (% +(p+ 1)9)

It is true forn = p + 1. 1
By MLL, it is true Vn € Z*. 1

(b) Put § = % and n = 33.

34 33
s1n—Zsm[ +2k( )]:sin%sin(%+7ﬂ) 1M
. 7r+, 771+, 117r+ +.457r . 170 . 23~n
— [sin = +sin — +sin — + ...+ sin — | = sin — sin —
2 4 12 12 4 3 4

_7r+,77r+.117r+ +'45ﬂ—2'(6 ﬂ)_(6 77)
sm4 Sln12 sin 7t sin Yl sin (67 3 sin (67 )

1A
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6.

sin30 cos 30

sin 6 cos
sin 360 cos @ — cos 36 sin @

(a)

sin 6 cos 0
_sin(36 - 0)

B %sinZ@
=2

n
Putd = —.
(b) Puto 0

1 = 2sin? r6in2 X = 26in =
sin sin” -5 sin -5
/4 big
4sin’> — +2sin——-1=0
sin 10+ sin 75

LT, . .
Thus, sin — is a root of the quadratic equation 4xr+2x-1=0.

4> +2x—-1=0
222 -4(4)(-1)
- 2(4)

-1+45
4

. n T .o
Since 0 < 10 < E,we have smE > 0.
Vg -1+v5

Thus, sin — = .
uss1n10 )
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7.

(a) Whenn =1,
L.H.S. =2(1 — cosx) sinx = 2sinx — sin 2x
R.H.S. =2sinx —sin2x = L.H.S.

It is true forn = 1.

p
Assume 2(1 — cos x) Z ksinkx = (p + 1) sin px — psin(p + 1)x, where p € Z*.

k=1
p+l

2(1 — cosx) Z k sin kx
k=1

p
=2(1 —cosx) stinkx+2(1 —cosx)(p+1)sin(p + 1)x
k=1

=(p+1sinpx—psin(p+ 1)x+2(1 —cosx)(p+1)sin(p + 1)x
=(p+1Dsinpx+(p+2)sin(p+1)x—-2(p+1)cosxsin(p + 1)x
=(p+Dsinpx+ (p+2)sin(p+ Dx—(p+1) [sin(p +2)x + sin px]

=(p+2)sin(p+ x—(p+1)sin(p +2)x
Itistrue forn=p + 1.

By M.L, it is true Vn € Z*.
(b) Putx = g and n = 2018.

2018

201 201
2(1—cosg);ksin%":(2018+1)sin 0187 0197

— 2018 sin

2018 -
2; ksin —- = 2018

2018 x kn
4; ksmTcosT =2018

.k kmr 1009
Z ksmTcos— = —
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8. (a) Whenn =1,
L.H.S. =2cos8 [-cos26 + cos40]
= —(cos 30 cos ) + (cos 56 + cos 36)

=cos 56 —cos @
R.H.S. =co0s56 —cos 0 =L.H.S.

Itis true forn = 1. 1
2p
Assume ZCOSHZ(—l)k cos 2k = cos(4p + 1)8 — cos 0, where p € Z*. 1
k=1
2p+2

2cos Z (=1)¥ cos 2k6
k=1
2p
=2cos8 Z(—l)k cos2k0 +2cos 0 [(—1)2”” cos(4p +2)0 + (=1)>P*2 cos(4p + 4)0]
k=1

=cos(4p +1)0 —cos@ +2cosf[—cos(4p +2)0 + cos(4p +4)0] IM
=cos(4p +1)0 —cos @ — [cos(4p +3)0 + cos(4dp + 1)0] + [cos(4p + 5)0 + cos(4p +3)0] IM

=cos(4p +5)0 —cosf
Itistrue forn =p + 1.

By M.L,, it is true Vn € Z*. 1
(b) Put§ = = and n = 64.

128

2k 257
2COS% Z(—l)k cos 1—; = cos 14” - Cos 1”—4 IM
128 o .
2005—2( ¥ (200S ——1)zcos(18n+§—7)—cosﬁ IM

128 128
2005—[ Z( l)kcos 4 Z( 1)] 2sm—cosﬁ cos%

krm bis
k .2
4 E (=1)" cos ﬁ—O 2s1nﬁ—l

kr 1 b4 1
k.. .2 .
Z(_l) ST T2 T g

k=1
1 1 1
Thus,a—z,b—ﬁandc——z. 1A
9. sin(7x — 1) =3 cos3x +sin(x — 1) =
2sin(4x — 1) cos3x —3cos3x =0 M
cos3x[2sin(4x —1) -=3] =0
3
cos3x=0 or sin(dx—1)= > (rejected) 1M
T
3x == 1A
T2
n
= 1A
76
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