what sapp: +92 323 509 4443, enmil: negal ecture@muil . com

Meualecture Exercise 10.4 (Solutions) rage 336
: Textbook of Algebra and Trigonometry for Class XI

Let's Educate Pakistan Available online @ www.megalecture.com, Version: 3.0

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

(1) 2sin36cos@ (i1) 2cos568cos36 (i11) sin58cos?26

(iv) 2sin78sin 260 (v) cos(x+ y)sin(x—y) (vi)cos (2x +30° ) Ccos (2x =30 )
(vii) sin12°sin 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 + 8) +sin(36 — 0)
=sin46 +sin 26

(i) Since 2cosacos B =cos(a+ f)+cos(a— )
Put =560 and =360
2c0s58cos368 =cos(50 + 30) —cos(560 — 36
=co0s868 —cos 26
(iii) Since 2sinacos B =sin(a+ f)+sin(a < )
Put a=56 and =26
28in 56 cos 268 = sin(56 + 2044 s1n(560 — 260)
=sin76 + $in 36

= sin50cos26 = %(.:in 70 +sin36)

(iv) Since  —2sinasin F=0s(ax + f) —cos(a— f)
Put @¢=76 and =260
—2sinésin B =cos(a + fB) — cos(ax— )
—2sin7¥9sin 26 = cos(78 + 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 2cosacosf=cos(a+ fB)+cos(a—f)
Put =2x+30" and f=2x-30°

MEGAI ECTURE.CO
WWW, Yout ube. com negal ecture  Pagelofs



what sapp: +92 323 509 4443, enmil: negal ecture@muil . comr
FSc-I/ Ex 10.4 - 2

2cos(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 + ) —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)

= 1(cos34 —c0s58)

[\

(viii) Since —2sinasin S =cos(a+ B)—cos(a— B)
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’ —1c0s2x
2

Question # 2
Express the following sum or difference as product:
(1) sin568 + sin 36 (i1) sin88 —sin46 (i11) cos6é + cos36
(iv) cos76 —cos @ (V) cos12” +cos48& (vi) sin(x+30°) +sin(x—30")
Solution
(i) Since sina+sin f=2sin (a—;ﬁjcos(a;'ﬁj

Put =56 , B=360

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

=2sin (80]008(20] =2sin46 cosd
2 2
(i)  Since sina—sinﬁ=2cos(a;ﬁ)sin(a;ﬁj
Put =80 , f=46
sin89—sin49=2008(80;4‘9]511{80_40)

2
=2c0s660 sin26
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(1i1) Do yourself

(iv) Since cosa—cosf= —2sin(a;ﬁjsin(0’;ﬁj

Put =76, =6

cos760 —cos@ =—2sin 70+6 sin 76-6 =-2sIn & sin 66
2 2 2 2

=—-2sin 48 sin 360

(v)  Since COSOH'COS/B:2005(0{—;'8}05(0{;'8)

Put ¢=12, B=48

00812+cos48:2005(12;48j008(12;48j

= 2cos(620)cos (_26] =2cos30<0s(-18)

=2c0s30° cos18’ * cos(—60)=cosél

LNl o —
(vi) Since  sina+sin f=2sin a+p lcQs a-p
207) L 2
Put a=x+30, f=x-30

x+30+x—30) (x+30—x+30)
cosS

§ 2 2
=72sin (hjcos (6()} =2sin xcos30
2 2
Question # 3
Prove the following\i¢entities:

.. sin3x—sinx ... SIn8x+sin2x
(1) =cot2x (i1) =tanSx
COSX —CoS3x Ccos8x+cos2x

(iipy Sm@=sinf_ cot(“; P j tan (“ —p j

sin(x + 30) + sin(x — 30) = 281!

sin +sin 2

Solution

i) LHS = sin3x—sin x

COSX —COoS3x

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 =Sn@=sinf
sina +sin
2c0s(a;ﬁ)sin(a;’8) oy o
= y B = cot(zjtan (2} = 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 (4 — 6’) sin (4 + ﬁj = ECOS 26
(iid) sin@ +sin360 +sin50 +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(;}:05 40° + cos140°

= cos140° + cos 40" = 2C0S(140+ 40](:08(140-40)

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

(i) L.H.S =sin (” - 9jsin (” + ej
4 4
= sinzcosﬁ—coszsinﬁ sinzcosﬁ+cos£sin€
4 4 4 4

:(10050—lsiné’](lcosé’+lsin6’]

N RN IR
2 2
1 1 . 1 2 1.,
=| ——=cos@ | —| —=sin@ | =—cos"@——sin" @
(\/5 j (ﬁ ) 2 2

:1(00326’—sin26’) =lcos26’ =R.H.S
2 2

sin @ +sin 36 +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) . (5¢9+3¢9j (59—30)
2sin cos + 2sin cos
_ 2 2 2 2
760 +6 760 -6 560 + 36 56 —36
2005( 5 Jcos( 5 j+2cos( Jcos( 5 j

_ 2sin46cos36 + 2sin46 cos 0
2cos46cos36 +2cos46cos
2sin4 i

_ 2sin4¢(cos30 +cosf) _ sin46 tn4d = RIS
2cos46(cos30+cosf)  cosdl

\®}

Question # 5
Prove that:
(i) c0820° cos40° cos 60° cos80° = - (i) sin Z sin 25Gin Zsin ¥ = 3
16 9 9 3 9 16
Solution

@)

(i1)

L.H.S = c0s20° cos40° cos 60° cos 80’
=c0s20° cos40’ (;Jcos 80° = ;cos &0° cos40° cos20°

1

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

[

— &

= —(cos120° +cos40° )ms 200 = i(—; + cos40°Jcos 20°

o

= —lcos 20" + lc:\s A0F cos20° = —; + ;(200s40° cos 20°)

r

= —;cos 207 + ;(003(40 +20) + cos(40 — 20))

=—*1*LC3200+1(COS6O+C0820) =—100520°+l 1+cosZO
S 8 8 8\ 2

= —1005 20" + i + lcos 20" = i = R.H.S
8 16 8 16
L.H.S =sin£sin2—7zsin£sin4—ﬂ-
9 9 3 9
=sin 180 sin 2(130 ) sin a 830 ) sin 4(120 ) o =180

=s1n20°sin40°sin 60° sin80° =sin20"sin40° 23 sin 80’

_ J2§ 080" sind0 sin 20° = _\f(_zgnso“’ sin40° )sin 20°
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— _\f(cos(SO +40) — cos(80 — 40)) sin 20°

= —\f(cosl20° —COoS 40°)sin 200 = —\f[—; —COoS 40°jsin 20°
= ﬁ sin 20° + ﬁcos 40°sin20° = fsin 20° + f(2cos 40° sin 20°)

= f sin 20° + f( sin(40 + 20) — sin(40 — 20))

NETRNN: V3 ﬁ[ﬁ M}

=—sin20° +—(sin60° —sin20°) =—38in20"+ —
8 8 8 8

V3 3 3 3

=—sin20°+ ———smn20° =— =R.H.S
8 16 8 16

(iii) Do yourself as above
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