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Suggested solutions

1. 8 lies in quadrant II or quadrant III.
When 6 lies in quadrant II,

23
csc = ——
V232 - 52
23
6\/15_4
cotd = ———
6V14
23 5
cscl—cot = — — |—
6V14 ( 6V14 )
V14
.3
When 6 lies in quadrant I1I,
23
csc = ——
V232 - 52
3 23
65x/ﬁ
cotd = ——
6V14
cscH —cotf = 23 >
6V1d  6V14
V4
14 14
Thus, csc§ — cot0 = —g or g

(1 —cot®)(1+coth)
2
e —cot?6) -2
B 2
_ —(cot? 0+ 1)
- 2
—csc? 6
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3. (a) (cscx +cotx)(cscx — cotx) = csc?x — cot’ x

3
E(cscx—cotx) =1 IM
t 2 1
csCx —cotx = =
3
3 2
(b) (cscx +cotx) + (cscx —cotx) = 3 + 3 M
13
cscx = T 1A
3 13 5
= - — = 1A
= TRTD
tan A + tan B
4. tan(A+B)=—— IM
an( ) 1 —tan Atan B

5 tanA+tanB
7 1
-
5
tanA+tanB=6 1M

Consider the sum and product of roots,

tan A and tan B are the roots of the equation 6x> — 5x — 1 = 0. 1IM+1
T 2 tan %
; an(2- %)= 205 v
@ an 8 1 —tan? %
2tan §
1 —tan? Z

T T
1 —tan’ = =2tan =
an 3 ang

tan2%+2tan%—1:0

Thus, tan% is a root of the equation x? + 2x — 1 = 0. 1

b) X>+2x-1=0

_2x422-4(D)(-)

X = 0 IM
=-1+£V2

Note:thattan%r >0>-1-V2. IM

Thus, tang =V2-1. 1A
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sec4A =4

1
4A = =
COS 4
1
2¢08°2A—1==
COS 4
5
2
2A ==
COS 8
s11122A:1—§
8
3
"8

cos* A +sin* A = (cos® A + sin® A)? — 2sin® A cos® A

: 2
_ 2 _2(s1n2A)

2
1

:1—§sm22A

113
218

13

16
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7. (a) Whenn=1,

L.H.S. =cosx )
RHS, = Sn2¢ _2sinxcosx o LHS.
2sinx 2sinx
It is true forn = 1.
e sin(2kx) _ .
Assume cosx cos2x cos4x . .. cos(2 x) = 2k— where sinx #0and k € Z".
sinx

coSx cos2x cos4x...cos (Zk_lx) cos (2kx)

sin(2*
= M cos (2kx)
2k sinx

1 (2 sin(2kx) cos(2x) )

~ 2k sinx 2
sin(25*1x)

=_ 2k+1 gin x

Itis true forn =k + 1.

By MLL, it is true Vn € Z.

) T 2 dr 256m
cos3cos 3 cos 3 ...COS 3

b4 2 dr 29-1x
= COS — COS — COS — ...COS
3 3 3 3

. 2r

sin =%

T 0 an &
2sm3

sin (1707r + ZT”)
5123in§
.2
_ sm?’r
512 sin %
1

T 512

8. sin3x + 2 sin 5x + sin 7x = (sin 3x + sin 7x) + 2 sin 5x
= 2sin 5x cos 2x + 2 sin 5x
=2sin5x(cos2x + 1)
=2sin5x[(2cos’>x — 1) + 1]

2

=4 cos” x sin 5x

9. cos48cos 20 — sin 86 sin 60

1 1
= E(COS 60 + cos 20) — E(COS 20 — cos 140)

1
= E(COS 60 + cos 140)

1 ) 60 + 146 146 — 60
5 cos > cos 5
= cos 106 cos 40

M2REG-TRIG-2223-ASM-SET 6-MATH-MS-4 4

IM

M

IM

1A

IM

IM

M

M



Sorry for the typo.

cos> 26 = cos 36 cos’ 6 + sin 36 sin> @
10. (a) cos36 cos’ 6 + sin 30 sin’ 6

= ¢0s 360 cos 6 cos> 6 + sin 36 sin § sin” 6

1 1 1 1
= 5(00540+cos20) . 5(1 +cos20) + E(COSZ@ —cos40) - 5(1 — cos 20) IM

1
=7 [(cos 46 + cos 20 + cos 46 cos 26 + cos” 26) — (cos 40 — cos 26 — cos 46 cos 20 + cos® 26)]

2
= COSZ 0(1 + cos 46)
26
- C"Sz [1+(2c0s?26 - 1)] M
= cos> 20 1
2 3 3
(b) cos’ 1—72T = cos £ cos® 17T—2 + sin 1—72T sin’ % 1M

T
V2 12\ 12
3v3 1 3 T .37

?I—(COS‘ — + SIn —)

3
(\/g) 1 3 1 57
— | = —=cos’ — + —sin

V2 12 12
36 T . 7 s T T, .,
?—(cosﬁ+sm§) (cos E—cosﬁsmﬁ+sm E) 1M
3\/6—((:0s7r+sin7r) 1 lsin7r
8 12 12 2776
3\/6—(005 +sinﬂ) 1 L1
8 12 12 2\2
1 V6
cosﬁ+smﬁ—7 1A
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11. (a) sm—ﬂmnl:—lc (E+l)_cos(ﬂ_£)]
24 24 2 24 24 24 24

1

2

[ (n+ ) (n—Drm
oS — COS

24 24

[ 2k + n (2k - D)r
COS — COS

k=1 kzl[ 2 24 24
5 5
1 2k +1 2k -1
:_E[ZCOS( + m Zcos( )7
k=1 k=1
1 1n b4
= ——|cos — — cos —
2 24 24
= l[cos(n ﬂ) cosﬂ]
2 2 24 24
1( 71)
= ——|sin — — cos —
2 24 24
iSi ke Zk1s1n2§4”s1n24
e 12 sm24
_ —% (sin 5 — cos £7)
sinﬁ
1+ t7r
= —— — COot —
2 2 24
1 1
:—§+§(2+\/§+\/§+\/8)
C1+V2+V3+6
a 2
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