AllResult.pk Exercise 10.4

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

(1) 2sin38cosd (i1) 2cos58cos38 (ii1) sin58cos28

(iv) 2sin76sin 26 (v) cos(x+ y)sin(x—y) (vi)cos (Zx +30° ) cos ( 2x-=30 )
(vii) sin12°sin46° (viii) sin(x+45)sin(x—45°)

Solution

(i) Since 2sinacos f=sin(a+ B)+sin(a — )
Put =36 and =6
2sin3@cos@ =sin(36 + 8) +sin(38 - )
=sin46+sin 26
(i) Since 2cosacos f=cos(a+ ff)+cos(a— )
Put @=56 and =36
2cos58c0s38 = cos(58 +368) —cos(560 —36)
=cos88 —cos 28
(iii) Since 2sinacos f=sin(a+ fB)+sin(x — )
Put =56 and =26
2sin 58 cos 28 =sin(58 + 26) +sin(56 —280)
=gin768+sin 36
= sin56cos 26 =%(Sin 76 +sin36)

(iv) Since —2sinasin f=cos(ax+ ) —cos(x — 5)
Put =76 and =20
—2sinasin S =cos(a + f) —cos(ax— f3)
—2sin 70sin 28 = cos(76 + 28) — cos(76 — 28)
=c0s98 —cos 50
2sin78sin 20 = cos 58 —cos 98
(v) Since 2cosasin f =sin(a + f)—sin(a— f)
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) =%(sin2x—sin 2y)

(vi) Since 2cosacos B=cos(a+ B)+cos(a—p)
Put @ =2x+30° and f=2x-30
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2c05(2x+30°)cos(2x—30°) =cos(2x+30° + 2x—30")+ccos;(2x+30n —2x+30“)
=cos(4x)+ cos(60°)

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

(vii) Since  —2sinasin f=cos(a+ f)—cos(a— )
Put =12 and f=46
—2sin12°sin46° = cos(12 +46) —cos(12 — 46)
=cos58 —cos(—34)
=cos58—cos34 - cos(—€@)=cosf

= sinl2°sin46’ = —%(COSSS —c0s34)

= l(c:()s;34— cos58)

o

(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")}
=c0s2x—cos90°

= sin(x+45°)sin(x—45°) =cos90’ —%cost

Question # 2
Express the following sum or difference as product:
(i) sin58 +sin36 (i1) sin88 —sin48 (iii) cos68+cos3@
(iv) cos78 —cosé (V) cosl2’ +cos48 (vi) sin(x+30")+ sin(x—30°)
Solution
(i)  Since sina+sinf=2sin [&L’ﬂ] cos[#j

Put @=56 , f=36

‘31[1504‘%11’]39_2:;11][59-'2_BHJCOQ[SG;BBJ

=2sin (%} cos[z—;) =2sin48 cosd

(i)  Since sina—sin/)’—Zcos{a‘;ﬁ}in[a;/j]

Put =80 , f=46

sin89—sin49=2cos{89;4gjsin{86_49}

2
=2cos68 sin26
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(iii) Do yourself

(iv)  Since cosa—cosﬂ=—Zsin[a;ﬁj3in{a;ﬁj

Put =76, =6

cos 78 —cosf = —Zsin[79+ 6']sin[ 79_9] =—25in[@}sin[ﬁj
2 2 2 2

=-2s1n46 sin 38

(v) Since cosa+cosf= ZCOS[a‘;ﬁjCOS[a;ﬁ]

Put =12, =48

00512"‘00548—2(:05;[12;48}005[12;48]

= 2605[6—20}05[_7%} =2cos30cos(—18)

=2¢0s30 cosl¥ .+ cos(—f) =cosf

(vi) Since sina+sinﬁ_zsin[a;ﬁ]m{“;ﬁj

Put a=x+30, f=x-30

sin(x+30)+sin(x-3o)_zsin{X+30;x—30}05[x+30;x+30j

=12sin (EJ cos [@} = 2sin xcos 30
2 2

Question # 3
Prove the following identities:

i sin3x—sin x — (i) sin8x +sin2x -~
cosx—cos3x cos8x+cos2x
(i) sing —sin f :Co{a+ﬁ]tan{a’—ﬁ]
sina +sin 8 2 2
Solution
& LIS = sin3x—sinx

cos x—cos3x

3x+x) . (3x—x 4x . [ 2x
2cos sin cos| — |[sin| —
_ 2 2 . 2 2
D (x+3x) . ([ x-3x . (4x) . (—2x
—2sin sin —sin| — [sin| ——
2 2 2 2
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s LT Y.
+sin(2x)sin(x)
(i) Do yourself
(iif) 1. B o SOOI
sin@+sin
ZCOS[d;ﬁJSin[a;ﬁ]
= =cot[ ﬁ}tan[a’ ﬁj: R.H.S
Zsin[a-‘-ﬁjcos{a ﬁj
2] 2
Question # 4
Prove that:
(i) cos20° +cos100° +cos140° =0 (ii) sm(z—ejsm{z+ 6]:50,0529
(i) sin@+sin38 +sin 58 +sin 78 —
cos @+ cos38 +cos580 +cos 78
Solution

(i) L.H.S = cos20" +cos100° + cos14(f
= (coleO“ +cos20° ) +cos140°

= 2005{100; 20]003[ 1002_ 20} + cos140°

=2c0s60°cos40° +cosl40)” = 2[%] cos40° + cos140°

=cos140° +cos40" = 2CC’S[MO +4Oj°08[140_4oj

2
=2c0s90"cos 50" =2(0)cos50° =0 =R.H.S

(i) LH.S =sin(£—9jsin[£+9)
4 4
—{sinzcose—cosfsinﬂ}{sinzcose+cos£sint9]
4 4 4 4
1 1 1 1
=| —=cosf@ ——=sinf | —=cos @ +—=sinf
{\/5 2 j{ﬁ 2 j
1 2

1 P F i 3 1
=| —=cosf | —| —=sinf | =—cos’@——sin’ @
{VZ ] [\/2 J 2 53

=l(00329—sin29) =lco.‘;29 =R.H.S
2 2

sin @ +sin 36 +sin 58 +sin 76

(iii) L.H.S =
cos @ +cos38 + cos 56 +cos 76
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(sin 76 +sin@)+ (sin 56+ sin 36)
(cos76+cos@)+(cos56+ cos36)

. [ 78+8 76-6 . [ 536+36 56 -38
2sin cos + 2sin cos
_ { 2 ] { 2 j [ 2 j [ 2 j

a 760 +86 76-6 56 +36 56 -36
ZCOS( > Jcos( ]+2003{ > ]COS[ }

2 2
_ 2sin48cos36 +2sin4f8cos @
2cosd48cos38+ 2cosd4bcos B

_ 2sin46(cos30+cosf)  sin4d

= = =tan48d =R.H.S
2c0s46(cos36+ cosb) cos46

Question # 5
Prove that:

(1) cos20° cos40’ cos60’ cos80° = i3 (ii) sin Zsin 2—'ﬂ:sin £sin4—ﬂ: = 2

16 9 9 3 9 16

Solution
(i) L.H.S = c0s20° cos 40° cos 60° cos 80°

(i)

=c0s20° cos40° (%} cos80" = écos 80° cos40° cos 20°

[a—

:—(2c0380° cos 40’ )COSZOn :i(cos(80+40) +c0s(80—40))cos 20°

I

= l(coleO” + cos40°)cos 200 = l[—l-l- cos40° ]cos 20°
4 4\ 2
1 = | ; g 1 1 5 .
=——c0820" +—cos40’ cos 20 :——+—(2cos4() cos20 )
8 4 8 8
= —é cos 20° +%(cos(40+ 20) +cos(40 —20))
1 I | 1 ., 171
=—=c0s20" +=(cos60+c0s20) =-=c0s20"+—| =+ c0s20
8 8 8 82

:—160320”+i+lc0320°:i = RHS
8 16 8 16

L.H.S =sin£sin2—ﬁsin£sin4—ﬁ
9 9 3 9
=sin 0 sin 2(180 )sin (180 )sin R0 T =180°
9 9 3 9

=s5in20°sin 40" sin 60°sin80° =sin20"sin40° %sin 80°

V3

= Tsin 80°sin40"sin20° = —g(—Zsin 80°sin 40° )sin 200
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= —g(cos(80+ 40) — cos(80—40))sin 20°

=—£(005120°—cos40°)sin20° =—£{—l—m AR
4 4\ 2
:ﬁsin 200 +£cos 40°sin20° = £s;in 200 +£
8 4 8 8
=§sin 200 +§(sin(40+ 20) —sin(40-20))
Ep +£(sin60° —sin20°) B 2o BBy
8 8 8 8
=£sin20°+i—£sin20° :i =R.H.S
8 16 8 16
(iii) Do yourself as above
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