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Question # 1
Express the following products as sums or differences:

(1) 2sin36cos@ (i1) 2cos568cos36 (111) sin58cos?26

(iv) 2sin78sin 260 (v) cos(x+ y)sin(x—y) (vi)cos (2x +30° ) Ccos (2x =30 )
(vii) sin12sin 46° (viii) sin(x+45")sin(x—45")

Solution

(i) Since 2sinacos f=sin(a+ f)+sin(a — S)
Put =36 and =6
2sin 36 cos @ =sin(36 + &) + sin(36 — 0)
=sin46 +sin 26

(i) Since 2cosacos B =cos(a+ f)+cos(a— )
Put =560 and =360
2c0s560cos368 =cos(50 + 38) — cos(56 — 36)
=co0s868 —cos 26
(iii) Since 2sinacos B =sin(a+ f) +sin(a— )
Put a=56 and =26
2s8in 56 cos 26 = sin(58 + 26) + sin(56 — 260)
=sin76 + sin 36

= sin50cos26 = %(sin 76 + sin36)

(iv) Since  —2sinasin f=cos(a+ f)—cos(a— )
Put =76 and =260
—2sinasin f=cos(a + fB) — cos(ax— )
—2sin760sin 26 = cos(76 + 20) —cos(760 — 26)
=c0s96 —cos 56
2sin76sin 26 = cos 56 —cos 96
(V) Since 2cosasin f =sin(a+ f) —sin(a — B)
Put a=x+y, f=x—y
2cos(x+ y)sin(x—y)=sin(x+ y+x—y)—sin(x+ y—x+y)
=sin2x—sin2y

= cos(x+ y)sin(x—y) =%(sin 2x—sin2y)

(vi)  Since 2cosacos f=cos(a+ fB)+cos(a—f)
Put a=2x+30" and f=2x-30°
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2c0s(2x+30")cos(2x—30°) =cos(2x+ 30" + 2x—30°) + cos (2x + 30" — 2x+30°)
= cos (4.x) + cos (60°)

= cos(2x+30°)cos(2x—30°) =%(cos4x+cos60°)

(vii) Since  —2sinasin S =cos(a+ f) —cos(a — )
Put a=12" and (=46
—2sin12°sin46" = cos(12+46) — cos(12 — 46)
=c0s58 —cos(—34)
=c0s58 —cos34 - cos(—0)=cosf

= sinl2’sin46" = —%(00858 —cos34)

= l(cos34 —c0s58)

\9]

(viii) Since —2sinasin f=cos(a+ f)—cos(a— f)
Put a=x+45 and f=x-45
—2sin(x+45")sin(x—45") = cos{(x+45") + (x—45")} — cos{(x +45°) - (x— 45"

=cos2x—cos90°

= sin(x+ 45°)sin(x— 45°) =c0s90’ —lcos 2x
2

Question # 2
Express the following sum or difference as product:
(1) sin568 + sin 36 (i1) sin88 —sin46 (i11) cos6é + cos36
(iv) cos78 —cos @ (V) cos12” +cos48& (vi) sin(x+30°) +sin(x—30")
Solution
(i) Since sina+sin f=2sin (&Z’BJ cos (a;z’ﬁj

Put =56 , B=36

$in56 +sin 360 = 2sin(59;39jcos(59;39j

=2sIin ﬁ CcoS % =2sin46 cosé
2 2
a+p sin a—p
2 2
Put =80 , f=46

(i)  Since sina—sinf= 2COS(

2
=2c0s660 sin26
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(1i1) Do yourself
(iv) Since cosa—cosf= —2sin(a—|2_ 'Bjsin(a; 'Bj
Put =76, =6
cos76 —cos@ =—2sin 70+9 sin 76-6 =—2sin ﬁ sin ﬁ
2 2 2 2

=—2sin46 sin 36

(v)  Since cosa+cos,3=2cos(a—|2_'8jcos(a;’8j
Put =12, =48
cosl2+cos48= 2005(12 al 48}005(12 _ 48j
2 2
= 2c0s| & cos[ 22 = 2cos30cos(—18)
2 2

=2c0s30° cos18’ " cos(—@)=cosf

(vi) Since  sina +sin f=2sin (&f)cos (0{;2’6)
Put a=x+30, f=x-30
sin(x +30) + sin(x—30) = ZSin()H_ 30 ;— Al 30)COS(X+ 30 ; s 30)
=2sin (gjcos (@j = 2sin xcos30
2 2
Question # 3
Prove the following identities:
@ sin3x —sin x — cot2x (i) sin8x +sin2x — tan5x
COS X —CcoS3x cos8x+cos2x

(iii)

sina—sin —cot(a—i_'gjtan(a_ﬁj
2

sing+sinf8 2
Solution
@) LHS = sin3x —sin x

COSX—CoS3x

3x+x). (3x—x dx ) . ( 2x
2cos sin cos| — [sin| —
_ 2 2 _ 2 2
. (x+3x) . ( x—3x C(4x) . [ 2x
—2sin sin —sin| — |sin| ——
2 2 2 2
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- CO_S(zx)Si,n(x) —cot2x =R.H.S
+sin(2x)sin(x)
(i1) Do yourself
(iii) Lus =Sna-sinp
sina +sin
2c0s(a;ﬁ)sin(a;’8) oy oy
= ny B = cot( 5 jtan(—j = R.H.S
2sin(a jcos(a )
2 2
Question # 4
Prove that:
. o o o N 4 . (7 |
(1) cos20° +cos100° + cos140° =0 (i1) sin (Z — 6’) sin (Z + ﬁj = ECOS 26
(iid) sin@ +sin360 +sin56 +sin76 (an 40

cos @ +cos36 +cos50 +cos7O
Solution
(1) L.H.S = cos20° +cos100" + cos140°

= (cos 100° + cos 20° ) + cos140°

= 2c0s(100; 20]005(1002_ 20] + cos140°

=2c0s60°cos40’ +cos140° = 2(%)005 40° + cos140°

= cos140° + cos 40" = 2COS(140+ 40](:08(140-4())

2
=2c0s90°cos50° =2(0)cos50° =0 =R.H.S

i) L.H.S =sin(f—ejsin(f+ej
4 4
= sinzcosﬁ—coszsinﬁ sinzcosﬁ+coszsin€
4 4 4 4

1 1 1 1
=| —=c0sfd ———=sinf || ——=cos@ +—=sinl
(ﬁ J2 ](ﬁ J2 j

1 > (1 > 1
:(ﬁcosej —(ﬁsinﬁ) =§coszt9—§sin219
:l(coszé’—sinzé’) =lcos26’ =R.H.S

2 2

sin@ +sin36 +sin 560 + sin 760
cos@ + cos 36 + cosS58 + cos76

(iii) L.H.S =
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(sin76 +sin @) + (sin 56 + sin 36)
(cos76 +cosB)+(cos56 + cos36)

. (79+¢9j (79—9) . (59+39j (59—39)
2sin cos + 2sin cos
2 2 2 2

B 760+ 6 760-6 50+ 30 560-36
2cos 5 coS 5 + 2cos CcoS 5

_ 2sin46cos36 +2sin46cosd

 2c0s46¢c0s36 +2cos46cos b
_ 2sin46(cos30+cosf)  sin4d

\®}

— = =tan46¢ =R.H.S
2cos46(cos30+cosf)  cosdl

Question # 5
Prove that:

(i) €08 20" cos 40" cos 60 cos 80" = — (ii) sin Zsin 2T sin Lsin ¥ = 3

16 9 9 3 9 16

Solution
(1) L.H.S = c0s20° cos40° cos60° cos80°

=c0s20° cos40’ (%jcos 80° = %cos 80° cos40° cos20°

[

=—(2c0s80" cos40° )cos 20" = %(COS(SO +40) + cos (80— 40)) cos 20°

— &

= —(c0s120° +cos40° )cos 207 = %(—% + cos40°jcos 20°

o

= —lcos 20" + lc:os 40° cos20° = —l + l(2c0s 40° cos 20°)
8 4 8 8
= —%cos 20° + é(cos(40 +20) + cos(40 — 20))

=—lcos20° +l(cos60+cos20) =—lcos20° +l l+cosZO
8 8 8 8\ 2

= —lcos 20" + i +lcos 20" = i = R.H.S
8 16 8 16
(i1) LHS = sinzsinz—ﬂ-sinzsinﬂ
9 9 3 9
=sin 180 sin 2(180°) sin (180°) sin 40180°) o =180

9 3 9

=s1n20°sin40° sin 60° sin80° =sin20"sin40° g sin 80’

_ g 080" sind0’ sin 20° = _g(_zsinsof’ sin40° ) sin 20°
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- _?(005(80 +40) — cos(80 — 40)) sin 20°

V3 V3

=——(cosl20°—cos40°)sin20° =—— —l—cos40° sin 20°
4 4 2

V3 V3 V3

= ? sin 20° + TCOS 40°sin20° = ?Sin 20° + % ( 2c0s40°sin 20° )

3

=g sin20"+ g(sin(40 +20) —sin(40 — 20))

B B B

=—1sin20° +—(sin60° —sin 20°) =—3in20" + —| — —sin 20°
8 8 8 8| 2

V3 3 3 3

=—sin20"+——-———-s1n20° =— =R.H.S
8 16 8 16

(iii) Do yourself as above
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