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Exercise 10.4

1. Express the following products as sums or differences:

i 2sin36cos @ i 2¢os 5@sin 3¢

iii. sin 50 cos 20 iv. 2sin 70sin 20

V. cos(x+ y)sin(x—y) vi. cos(2x +30")cos(2x—30")
vii.  sinl2'sin46° viil. sin(x +45°)sin(x - 45")

I 2sin 30 cosd

Solution:

2sin30cos@ =sin(30+6)+sin(30-0)
— =sin40 + sin 20
Hence

2sin30cos@ =sm40 +sin 20

. 2¢0s 56.s1n 36
Solution:
2¢0s50.s1n 30 =sin (50 + 30) —sin (56 -30)

= sin 8¢ —sin 260

L
2

Hence,
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2¢0s8 56.51n 360 = Sin80 - Sin26
iii. 2¢cos 50.s1n 20

Solution:

sin 56@.cos 260 = %[2 sin 56.cos 29]
= -?l:-[sin(50+ 20 ) ~sin( 50 - 20)]

P :
= E[Mn 76 —sin 38]
Hence,

|
sinS0.cos 20 = -;[sin 70 - s1n 30]

iv. 2sin70.sin’ @
Solution:

Question not prearanged.
2sin 70sin 20 = - cos(70 + 20) - cos( 70 - 20) |
= -[005(99)—005(59)]

= cos S0 -~ cos 90
Hence,

2sin76.s1n 260 = cos 560 —¢cos Yo

V.  cos(x+y)sin(x—y)

Solution:
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cos(x+ y)sin(x-y)= %[sin(.r tytx-y)-sin(x+y-x+ ‘)]

- -;-[sin (2x)-sn (2‘)]
Hence

cos(x+ y)sin(x~y)= -‘!,-[sin 2x - sin2y]

vi. cos(Zx + 30°)cos(2x —30")
Solution:

cos(2x+30").cos(2x-30") = 2[ 2cos (2x+30°).(2x-30")]
= %[cos(zxuo" +2x-30" )+ cos(2x+30" + 2x-30")]
= %[cos(dx)«-cosbﬂ"]

[cos 4x +cos 60"

9 | =

Hence,

cos(Z.r - 30“).cos(2x - 30°) = %[cos-i.r - c0560°]

vii.  sin12”sin46"

Solution:

sin12’.sin46 = _7'[—2 sin12”.sin 46"
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-_?l[c.os(l 2" 446 ) ‘:""-“(l"?'{l -46° )]

?[LOSSS -(.05( -34° )]

-—l cos 58" —co<3~l"]
=

-

Hence sinl2”.sind6" = -_?l[(.oa, 58" -L0534u]

viii. sin(x +45" ).sin(:c —45’ )
Solution:
Sin (x +45").sin (.x - 45" ) = -?l[-.?, sin(x +45" )sin (x-45° )]

l[tob(t+45 +X- 45"') w:.(x+45 -.r+45°)]

zl [005(2\') (.05(90")]

= —COS 2X
5

Hence sm(r+45 )sm(.x - 45" )=7l-c0>7r

2. Express the following sums or differences as products.

I sin 5@ + sin 30 i. sin 8@ ~sin 44
i, cos 60 + cos 30 iv, cos 76 — cos
V. cos12” + cos 48" vi. SIn (.\' + 30" ) . sin(x =30 )
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I sin 5@ + sin 360

Solution:
50+30 50 -30

COS

2 2

sin S0 +smn 30 = 2sin

. 80
— 2Sln 7(:050

—

= 2sin40cos @

Hence, sinSO+sin30 =2sind40cos@

. sin8¢ —sin4¢

Solution:

sin8F —smn 4 = 2cos

= 2¢os66.s1n 2¢

Hence. sin80-sind4f = 2cos60.5s1n20

iii. cos 60 + cos 30

Solution:

66 + 30 660 — 36

cos 60 + cos 30 = 2 cos .COS

2

90 30
= 2C0S —COS —

2 2
Y9 30

Hence; cos60 + cos30 = 2cos OO e

— —
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iv. cos76 —-cosé

Solution:
0'0570-0050=-25in79+9-sin79—9
2 2
5 R . 60
= ~2S5In—,SIN —
2 2
= -2sin4@sin 30

Hence: cos70-cosl = ~2sin40.sin30

V. cos 12’ + cos 48"

Solution:

S5
) )

cos12' +cos48" = ~2cos

~36°
2

60"
= =2 COS — COS

D)

= —-.?.cos30°(+cusl8°)

= 2c¢0s30%.cos 18’

Hence: cosl2’ +cos48" =2cos30" cos 18"

vi. sin(.r+30°)+sin(x-30")
Solution:

sin(x + 30" ) +sin(x —30")

= Zsin(.r +30" 4 x - 30°)cos(.r+ 30° = -x+ 30°)
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Hence;

sin(x+ 30° ) +sin(.t —30") = 2sin 2x.cos 60°

' 0
= 2smn 2x.cos 60

3. Prove that following identities:

SIN3Y ~SINY

i = Ccot2x
COS X — COS 3X
sin&8x +sm2x
i. —_— = anSx
cos8&x +cos 2x
i sina - sin f# _tana-ﬂcma+/3
cos&«a +cos fF 2 2
SIN3x—sinx

COS X ~COS 3x

Solution:

L.H.S

= cot 2x

SIM3r-smnxy

COS X — COS 3X

i

2cos2x.smnx
2sin2x.smy
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cCos 2x

smn2x

=cot2x

=R.H.S

Hence proved

smm3x-smx
——— = COL 2X
COSX ~ COS3x

sn8x+smn2x
i. —— = (A1) X

cos8x 4+ cos2x
Solution:

LHS - Sn8x+sin 2x

COS8x +cos 2:

sin Sx

cos Sx

= lan Sx

=R.HS

Hence Proved

SINSXY +sIn2x
—_— = lan Sx

COosSxY +cos2x
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SIN & - SIn a- a +
iil. -—ﬂ- =tanx ﬁcol p
cCos & +cos f3 2 2
Solution:
SIN & — SN
LHS. Sma-smf
cos8&ax +cos2f
a+ . -
2¢os 2 ﬂ.sm a-p
B " .
a+ a -
2sin ﬁ.cos P
2 2
a + Y &
COoS ﬂ.sm P
B 2 2
. a+ a-
sin ﬁ.cos p
2 2
a+ 3 a~pf
= Col |
¢ ; an >
=R.HS
Hence proved
SIN & — SIN o — a+
—ﬂ' = lan ﬂcol ﬁ
cos8a +cos 23 2 2

4.

i sin@+sin3@+sinS50+sin76

Prove that

i cos 20" cos 100° cos 140° =0

. sin(z-o)sin[gi-()J: %cosZO

B

= tan4(
cosl + cos 0 +cos S50 +cosT0

cos 20" cos 100" cos 140" =0
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Solution:
L.H.S = ¢cos 20" cos 100" cos 140"

; [20+|00“‘1 (20-100"
= &C0S | ————— 00} —————

2 ’ 2

J+oosl40°
/

=2cos60" cos(—40") +cos(180" -40")

= 2[%&5(400 )]- cos 40
= cos 3 - cos 40

=0

=R.H.S

Hence proved

c0s 20".cos100".cos 140" =0

i, sin(£~0)sin(£+0)=lcos20

4 4 2
Solution:
LH.S= sin(f--())sin[£+())
4 4
= (sin E-.cos 0 ~ cosz-sin 0][sin 1c:o:f:() 4+ COs E.sin 0]
4 4 4 4

= (L.COSO— Lsinﬂ)(Lcos&P L.Sin 0)

V2 V2 V2 V2

- -\—;_E-[cos() -sin 0]—J3_-[cos() +S1n 0]
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Hence;

Solution:

LHS=

Hence proved

= %(cos 0 - sin’ 9)

cos 26

L
2

=R.H.S

sin(-:—:v -(I]sin[f- +0] = -'-00520

sin@Z+sm3d+smd50+sin70
cos @+ cos 3@ + cos 50 + cos 76

= tan 4¢

sin@ +si3@+sinSf+sn76
COS B+ Ccos30+cosS50+cosT0

~ (sin70+sin@)+(sin 56 + sin 30
: (cosT70 +cos0) +(cos 50 + cos30)

o (7040 (160-0) | . (50430
~>5in > J.COS . + <51 5

3 [78+b’) {79-9) B [?9+0
- COS 5 .COSL 5 + ZsIn

2smnd4é.cos 30+ 2sindf.cos
2¢cosd0.cos30+ 2¢cosd0.cosO

o

~ sindd [2cos30 4 2c050]
cosd@! 2cos3f+ 2cosé

= lan 4¢/
= R.H.S

sin@+sin30 +sin50 +sin760

= tan 40
COos +cos 30 +cos S0 +cos 70
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S. Prove that:

| ) l
i cos 20" cos 40" cos 60° cos 80" = =
x 27 27 _ 4nr 3
ii. SIN = SIN = S} = I} e = e
3 9 16

iii. sin10” sin 30" sin 50" sin 70 = -|%

I. c0s 207 cos 40" cos 60" cos 80" = %’-

Solution:
L.H.S =c¢os20" cos40’ cos 60’ cos R0’
= (cos 80" cos 20" )( cos 60", cos 40" )

I
2

= %[cos 100 . cos 40" + —;-cos 40"}

4
= %[(2 ¢os 100".cos 40" ) +cos40°]
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= - [2 cos 80" cos 20’ ][cos 60".cos 40" ]

= 1[005(80" + 20" ) 4+ cos(RO1U - 20" )][E.cos-‘l()"

- Z[cos(lOO")+ cos(60° )][-_!’-cos-'loo]
[l(coleOO.cos 40" )+ lcosawo]
2 2

= §[°°5('°°u +40°)+(coleO° —40°)+cos40°]
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]
— g[cosHO" +cos 60° + cos 40“]

= l[msld()'“ + s + cos40°]
X 2

= lrl + cos140" + cos 40°
gl 2

- . + -[ca.sl40° +L0>40"]

16 R

I 1 140" + 40° 140" - 40"
= = | D (O | C)S m——

16 2 2

=-ll()- ;[":m‘)ﬂ cosSO]

=— l[2 (0).cos 50" |

= R.H.S
Hence proved

c0s20".cos40".cos 60", cos 80" = L]

T .27 . 27 . 4 3
. SIN — SIN — SIN — SN — = —

9 9 3 9 16

Solution:
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2 4
L.HS = a.mz-sin ?ﬂfsin 2T’r-:.in-—”-

(o 47 . &) . 27 3
—(sm?sms}am?( A

- 7,
= -—Jj(—Z SIn L. sin -'I].sin =<
4 9 9 9
= .,
=—Ji-(cos(4—ﬂ-+£]—cos[4z-E]Jsini
4 9 9 9 9 9
= i(cos-s—ﬂ- —COS 3—”-]:>in E
4 9 9 9
o 3[ SJT l] 2:7
= w—| COS —— — = | S|} —
4 9 2 9
. 2 .
= —j—j(cos%.sin %—]+ -{».sm 2—;
-ﬁ[ 5.:7.2;7).( Sx.Zz)ﬁ.Zfr
= ——S$IN| COS — + SINn — |—sin| COS — —SIN — |+ —.SIn —
N 9 0 9 9 N 9

S} = .S - | 4 — SN =

-\5[ 77 .3z 3 . 2x
9 9 X 9

a3 \ﬁ.’:r

=-—-§m— —+—<| —_

8 9 16 8 9

- 3[. : 7;7] 3
bm—-—sm— —
9 9
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= is-[2(0).sm -5—”] +i
8 IS | 16
=0+ -2- = -:-5-
16 16
=R.H.S

Hence proved

. X .27 . 27 . 4x 3
SIN — SIN — SN —SIN — = —

9

.  sinl10"sin30"sin50"sin 70" = 77

Solution:

3 9 16

L.H.S =sin10"sin30"sin 50" sin 70°

= (sin 70”.sIn lO")%.sin 50"

- -1 ~-2sin 70" sin l0°].sin 50"
4

- "T'[cos(m" +10°) - cos(70° ~10°) |sin 50°

- -%-[cosSO" - COS 60”]sin 50"

= _—l[cos 80" - l]sin 50"
4 2

-1 I .

= —c0s80".sin 50" + = .sin 50"
3 X

= _—1»[2 cos 80" - sin 50"] 2 iin50"
R 8
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= ?[sin(SO" 4 50") - sin(80° - 50" )] +—sin 30"

I
5

= -%l-(sin 130" —sin 30" )+ %sin 50"

= i(sin 130° ==
R 3

—

)+ —sin 50"
8

= —sin130° + — + =s1n 50’

8 16 8

I zap s saos. |l
=—[sm50 -sm 130" |+ —

s 16
150 3001307 L S0°-130° ) 1
8 2 2 16
= %[200590".sin( -40"° )] +ll6
- i["(O)qin('-#O“)] . 2

gL " 16
=0+l-

16

R
16
=R.H.S

Hence proved

sin10”sin30” sin 50" sin 70" = T
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