Trigonometric Identities

Exercise 10.4 (Solution) for Class Xl Page- |
Question # 1 Express the following products as sums or differences:

(1) 2sin3fcosd (1) 2cosS5@cos36 (i11) sin5@cos26

(iv) 2sin 78sin 26 (v) cos(x+ y)sin(x— y) (vi)cos (2x +30%) cos(2x—30)
(vii) sinl12"sin46° (viii) sin{(x+45")sin (x—45°)

Solution

(i) Since 2sinacos ff=sin(a + f) +sin(a— )
2sin 38 cos@ =sin(36 + &) + sin(36¢ — @)
=sin48 +sin 26

(i) Since 2cosacosf=cos(a+ f)+cos(a—p)
2 cos 58 cos 38 = cos(58 + 36) — cos(56 — 38)
=cos88 —cos26
(iii) Since 2sinacos f=sin(a+ f)+sin(a— )
2sin 56 cos 26 = sin(56 + 26) + sin(58 — 26)
=sin 76 + sin 36
sin 76 + sin 34
2
(iv) Since —2sinasin f =cos(a + ) —cos(a— )
—2s1n 76sin 26 = cos(76 + 268) —cos(76 — 26)
=cos98 — cos S

sin 7@sin 26 = cos 58 —cos9¢
2

(V) Since 2cosasin f=sin(a+ ) —sin(a— )
2cos(x+ y)sin(x— y)=sin(x+ y+ x—y)—sin(x+ y—x+ y)
=sin2x=sin2y

= cos(x+ y)sin(x— y) =22 2)6; sin2y

sin 5@ cos 26 =

(vi)  Since 2cosacos f=cos(@+ f)+cos(a— f)
2cos(2x +307)eos (2x —30") = cos(2x + 30" + 2x —30)
= cos(4x) +cos(60°) + cos(2x +30°— 2x+30°)

= cos(2x+30°)cos(2x—30°): COS4XJ2FCOS6OO

(vil)  Since  —2singsinf =cos(x + ) —cos(a— )
—2s81n12°sin46" = cos(12 +46) — cos(12 — 46)
=c0s58—cos(—34)
=cos58 —cos34

s <in 128 46° :COS34;C0858

(viii) Since —2sinasin f = cos(a + ) —cos(a— )
—~2sin(x +45 )sin(x— 45" ) = cos{ (x +45") + (x— 45")} —cos{(x +45") - (x— 45"
=cos2x—cos90’

=  sin (x+45°)sin(x—45°)=COS9O°2_C032X

© cos(—6)=cosl
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Question # 2 Express the following sum or difference as product:

(1) sin 58 + sin 3¢ (11) sin8¢ —sin 46 (111) ‘cos68 + cos38

(iv) cos78 —cosé@ (V) cosl2” +cos4d& (vi) sin(x+307) +sin(x—30")
Solution
(i) Since sina+sinf= 2Sin[a;ﬁ]cos[a;ﬁ]

Sin59+81n39:2Sin(59;39]COS(59_39j

2
= I (%] cos 2—
2 2

=2sin46 cos@
(1) Since sina—sinf= 2cos(%ﬁjsin(0{;ﬁ]

89+49]. [80—40j
sin 2

Sin8F —sin 46 = 2cos[
=2c0s68 sin26
(ii1)

(1v) Since cosa—cosff=-2sin a;ﬁjsin(a;ﬁj
cos76 —cos@ =—-2sin 79“9}31{1 79_9)
2 2
. (g, {6 . _
=—2sin —9] sin [—j =—2sin48 sin36
2 2
(v) Since cosa +cos ff=2cos a;—ﬁjcos[#j
cosl2 +cos48=2cos 12+48jcos(12_48J
2 )
60] [—36]
=2¢os|— |cos| —
2 2
=2cos30cos(—18)
=2¢0s30" cosl®’ wocos(—8)=cosd
(vi) Since sina+sinf=2sin (#jcos(a;zﬁj
sin(x+30)+sin(x—30)=2Sin(x+30;x_gojcos[x—i_g();x+30j

— 2| [%]COS(%) = 2sin xcos 30
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Question # 3 Prove the following identities:

sin 3x—sin x .o SIN8x+s8in2x
=cot2x (11) =tanSx

COSX—CoS3x cos8x +cos2x

iy S —sinff :co{“ﬁjm(a— j
sin & + sin 3 2 2
Solution

(i) LIS =

sin3x—sinx

COS X —COS3x

B cos(2x)sin( x)
~ +sin(2x)sin(x)
=cot2x =RH.S

sin8x +sin2x

o LIS =
cos8x +cos2x

/Z- Bx +2x Sx—2x
sin| ——== |cos

7 2
IZ/COS Sx;'zx](:os[giéj

sin| L0%
2

cos|LOX
;)
sin Sx

CcOS 5x
= tan5x =R.H.S

sin g—sin
sin & + sin j

2cos(a;ﬁjsin

(u)) LHS =
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Question # 4 Prove that:
(1) cos20” +cos100” +cos140” =0

(i1) sin (% = 9) sin (% + 6’) = lzcos 26 (i)
Solution

(1) L.H.S = cos20" + cos100" + cos140°
= (coleO° +COoS 20°) + cos140°

=2¢os [%] cos [%] +cosl40’

=2c0s60 cos4(’ + cosl40”

Sin @ +sin 38 +sin 58 +sin 76
cos @+ cos3f +cosS56 +cosTH

=tan4é

1
= 2[leOS40° +cos140° cos 60" = 5
2
=c0s140” + cos 40’
[140+40] (140—40}
=2co§| —— |cos| ——
2 A

=2¢0s90" cos 50°

c0s90" = ()

=2(0)cos50° =0 = R.H.S
(i) L.ILS =sin(£—9]sin(£+t9j
4 4
= SiHECOSB—COSESiﬂg sin%cos@+cos%sin6
1 1 1 i
=| ——=co0sf@ ———=s1nf || ——=cosf +—=sinf
(oo pstha| Jyoosor gpsne
2 o)
I(LCOSQJ —[Lsiné’] =lcoszt9—lsinzt9
2 V2 2 2
=l(cos2t9—sin2t9) =lcos29 =RH.S
2 2

sin @ + sin 3@ +sin 56 + sin 76
cos@ + cos30 +cos 50 +cos78
_ (sin76 +sin @) + (sin 56 +sin 36)
(0876 +cosB) +(cos 58 + cos36)

. (76+6 76 -6 . (58 +36 568 —36
2sm[ . Jcos[ = ]+2sm( ]cos[ 2 J

(1) L.H.S =

2

- 76 +6 76 -6 50 + 36 50 — 36

2¢os cos +2¢os cos

> 2 2 2

_ 2sin4@cos36 + 2sin4fcosd

2cos846@ cos36 + 2cosdfcosl

2sin4é 34 + 7 i
_ 298P (c0s30 +cos0) _sind8 _ . 4o _pirs

 2¢0846(cos36 +cosf)  cosdd
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Question # 5

Prove that:

(1) cos20" cos40” cos 60" cos8Q = %

Solution

(1) L.H.S = ¢c0s20" cos40’ cos 60" cos80°

=¢0s 20" cos4(’ (%} cos®() = %cos 80" cos4() cos 20y

e V. R
(11%gh —sin —sin —sin— =—
9 9 3

16

L 2cass0rcosd0)oos20" = L{50s(50 +40)  cos(0-40))cos20

:l(cosl2o°+cos40°)cos20° :l —l+cos40° cos 20
4 4\ 2

1807 . 201807 . (180T) o 4(180")

=sin =180
9 3 9

=s1n 20" sin 40° sin 60" sin 80" =sin 20" sin 40° %sz’m 80"

3

= gsin 80" sin40"sin 20" = _T(_2 sin80" sin40° )sin 20°

— —%(008(80 +40) —cos(80 — 40) ) sin 20"

= _ﬁ(cosl 20" —e0s40° )sin 20 = —ﬁ[—l —cos40° j sin 20°

4 4 2
= %sin 20° + %cos 40°sin 20" = %sin 20" + %( 2cos40’ sin 20°)
= %Sin 207 + %(sin(df() +20) —sin(40 - 20))

3 V3 V3(f3

zﬁsin 20° +—(sin60° —sin 20°) =—-sin20° + —| ——s1n 20°
8 8 8 8| 2

V3 3 3 3

=—sin20° +————s5in20° =— =R.H.S
8 16 8 16
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