EXERCISE 3.3

Prove that:

Question 1:

sin? X+ cos? Z—tan2 X = 1
6 3 4

Solution:

. 7T T T
LHS =sin? E-+ cos’ ——tan” E-

Question 2:
25 s TTE s 3
2sin® =+ cosec’ —cos” — ==
6 3

Solution:

. Tr
LHS:anf%i-coscc 2 ot Z
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Question 3:

5 7T , 51 o T
cot” —+cosec"—+3tan —=6
6 6 6

Solution:

5
LHS = cot? %+ coSec=2 + 3tan? %

= (\@)2 +COSCC[R’ —%] +3(%J2

=3+cosec%+3><l

=3+2+1
=6=RHS

Question 4:
23ir133—7r+2c052£+25f3c2 LT
4 4 3
Solutior
ek
LHS =2sin? %4—20052 > 2se02%

= 2sin? [n’—%}+2>{%}2 +2x(2)

=2Sin2£+2x%+2x4

Question 5:

Find the value of:
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(1) sin75°

(i1) tanl5°

Solution:
(1) sin 75°

sin 75° = sin (45° + 30°)

=sin 45°cos30°+cos45°sin 30°

G

_ £+L
502 2.8
%2
(1)  tanl5°

tan15° =tan (45°—30°)

tan 45° —tan 30°

"~ 1+1an 45° tan 30°

Prove the following:

M)

Y,

[By rationalizing |

[ sin(x+ ) =sin xcos y +cos xsin y]

tan x—tan y
1+tan xtan y
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Question 7:

T
tan| —4+x 2
(4 ]_[l+tanx]

(?1' ] l—tan x
tan| ——x
4

T
tan(4+x]
LHS =—m—¢
s
tan| ——x
(4 ]

T
tan —+tanx
4

T tan A +tan B
1—tan—t Vtan(A+B)=———

_ an 4 anx ( ) 1—tan Atan B
tani—tanx &tan(A—B)z—tanA_tanB

4 1+tan Atan B

1+tan%tanx

1—tan x
1- tanxj

1+tanxj

l+tanx
1 +tan x 1+ tanx
(1 tanx) (l—tanx]
1+tan x
(1 tanxj
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Question 8:

cos (7 + x)cos(—x)

=cot’ x
sin (7 —x)cos[%+ x]

Solution:

cos (7 +x)cos(—x)

LHS =
sin(ar—x)cos[%+x]
[ cos(m +x)=—cosx |
3 (—cosx)x(cosx) = COS("JC) =CO8X
(sinx)x(—sinx) ioos[%tr] = —sinx
| =sin(r-x)=sinx |
_ —cos’x
—sin® x
_[oosxT
L sinx
=cot’ x [ ads cgsx]
sin x
=RHS
Question 9:

cos[372r + x] cos (27 + x) {cot[g’?ﬂ - x] +cot (27 + x)} =]
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LHS = cos[%r + x]cos (27: + x){cot[%r— x)+ cot(27r + x)}

T P w cos(2nm +0 ) =cos0
=CosyT+| —+x |rcOosx|cOot<m+| ——x |+ COtx
(2 j (2 ] :‘>cot(2nﬂ+9)=cot9

. . " cos(r +60)=—cos0
=—cos(5+x)cosx cot[z—xj%cotx

= COt(ﬁ +9)=cot9

I T .
} cos(—+6‘)=—sm9
=—(—smx)cosx[tanx+cotx] 2

= cot(2n:rc +9) =cos0

} sinx COsx
=8N xCOS X +

cosx sinx
=sin’ x+cos” x

=1

=RHS

Question 10:

Sin(n+1)xsin(n+2]x+cos(ﬂ + ])xcos(n+2)x =COSX

LHS =sin(n+1)xsin(n+2)x+cos(n+1)xcos(n+2)x

cos(n+ )’(COS(H—I—])1+SII](?’I+2)XSIH(}?+1)X‘
=cos{(n+2)x—(n+1) x| [ cos(A—B)=cos Acos B+sin Asin B |
=cos{n+2-n-1}x

=CcosXx
= RHS

Questi

5
cos(si--}-x ‘ -C()S(3ﬂ —x)z —\.Esinx
4 ) 4
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LHS = 003[3—ﬁ+x]—cos[3—ﬂ—x]
4 4

(1o

=-2sin

{ cos4—cos B— —2sin(A;Bjsin(A;Bﬂ

zfzsin%sinx [ sin(fer]:sinQJ

1 .
= —2x—=x8INX

NG

=—2sinx
=RHS


https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions

Question 12:

.« 3 . o . .
sin” 6x —sin” 4x =sin 2xsin10x

LHS =sin® 6x—sin® 4x

= (sin 6x+ sin 4x) (sin 6x —sin 4x)

. ox+4x ox—4dx ox+4x) . { 6x—4dx
=| 2sin cos % | 2cos s1n
2 2 2 2
'-'sinA+sinB:23in[A+B]cos[ _B]
2 2
&sinAsinBZcos[A;Bjsin[ ]

M

i
oy

[}

=[2sin Sxcos x] x[2cos Sxsin x]
=[2sin Sxcos Sx] <[ 2sin xcos x|
= [sin (5x+ 5x)+ sin(Sx— Sx)J x [sin (x+ x)+ sin(x—x)]
[ 2sin Acos B =sin (A + B)+ sin (A - B)]
=[sin10x + sin 0] x [sin 2x+ sin 0]
= [sin10x+ 0] x [sin 2x+ 0]
=sin 2xsin10x
= RHS
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Question 13:

bl . .
cos’ 2x —cos’ 6x = sin4xsin 8x

LHS = cos” 2x— cos® 6x
= (cos 2x +cosbx)(cos 2x — cos6x) [ at -kt = (a+b)(a7b)J

2x+6x 2x—6x o { 2x+6x) . [ 2x—-6x
=| 2cos cos —2sin sin
[ { 2 ] [ 2 H{ [ 2 } [ 2 H

v cosAd+cos B = 2COS[AZB]COS(A;BJ

&cosAcosB:2sin(AJ2rBjsin[A;B]

=| 2cos 4xcos(—2x) || ~2sin 4xsin (—2x) |

=2 4 2 -2 1 dx (- . 2
[2cos 4xcos x]x[ sin 4 (—sin x)} &sin(-0)=sin0

{ cos(—60}=cosB }
=[2cos 4x cos 2x] | 2sin 4xsin 2x|
=[2cos 4xsin 4x|x[2cos 2xsin 2x]
:[sin(4x+4x)—sin(4x—4x)}<[sin(2x+2x)—sin(2x—2x)]
[~ 2cosdsinB=sin(4+B)-sin{4- B)]
= [sin8x—sin0]><[sin 4x—sin 0]
=[sin8x—0]x|[sin4x 0|
=sin4xsin 8x
=RHS

Qu

sin 2x + 2sin 4x +sin 6x = 4cos’ xsin4x
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LHS =sin2x+2sin4dx+sinb6x
=[sin2x+sin6x]+2sin 4x

:[2sin(2x;6x]cos[2x;6xﬂ+2sin4x

= [2 sin 4x cos (—2x)] +2sindx

=2sindxcos2x+2sindx
=2sin 4x(cos2x +1)

= 2sin4x(2cos2 x—1+1)
=2sin 4x(2cos2 x)

=4cos® xsindx
= RHS

Question 15:

cot 4x(sin 5x+sin 3x) = cotx(sin S5x—sin 3_r)

LIS =cotdx (sin 5x+sin 3x)

) (5x+3x] [5x—3x]
=cotdx| 2sin CcOS
|: 2 2

cosdx

: [2sin 4xcos x]
sindx

=2cosdxcosx
sin x

s x

=2cosdxcosx x

COS X

x[2cos4xsin x|

sin x
= cot xI:sin (4x + x) —sin (4x - x)]
= cot x(sin 5x —sin 3x)
= RHS

Quest

cos9x—cosix sin2x

sin17x—sin3x  coslOx

[ sind+sinB :2sin(A+

el 7]

[ cos2x =2¢0s” x— 1]

|: sin A +sin B =2$in(A;B]cos(A;Bﬂ

[ cos2x=2cos” x —l]

I: 2cos Asin B =sin (A +B)—sin (A—B)]
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Solution:

LTS — c0s9x —cosSx

sinl7x—sin3x

)]

{ [17x+3xJ : [17x—3xﬂ
2¢os sin
2 2

_ [~2sin 7xsin 2x|
B [2 cos10xsin Tx]

sin 2x

cos10x
=RHS

Question 17:
sin Sx +sin 3x

=tandx
cosSx+cos3x

Solution:
sinSx+sin3x
cos3x+cCcos3x

) [5x+3x] [Sx—Sx]
2sin cos
[ 2 2

{ (5x+3x] [5x—3xJ:|
2¢cos cos
2 2

_ sindx

- cos4dx
=tan4x

= RHS

LHS =

Question 18:
sSin x —sin X—
7}; — tan —y

COSX+COS YV

“osinAd+sinB = Zsin[

Y eosAd—cosB=-2 sin[

B} , (A—B
Sin
2

&sind-sinfB = 2005[‘4 ;Bjsin[fl;BJ

&cosAd+cosB = Zcos(A iz

A+B

s

ay

J
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Solution:

., Sinx-sminy
LHS =——+—
COS,‘C+COS_V

o2l

Question 19:

sin x +sin3x
——————————=tan2x
cosSx+cos3x

Solution:
. sinx-+sin3x
LHS =———
cosx+cos3x

()2

)

_ sin2x
 cos2x
=tan2x
=RHS
Question 20:

sin x —sin 3x

sin® x —cos® x

=2sinx

sinA—sinB:2ms('4ZBJsin(A_B]

2

&cosA+cosB = 2005[

A+BJ (A—B]
cos| ——
2 2

M sinAd+sinB = 2sin[ A ;B}cos(

&cosAd+cosB = Zcos[

Fy

A—BJ
2

e

A-B
2

)
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. sinx-—sin3x
LHL‘S = e e
sin” x—Ccos™ x

)

—I:cos2 x—sin’ x}

_ 2cos 2xsin (—x)

—Cos2x
=2sinx
= RHS

Question 21:

cos4dx+cos3x+cos2x
=cot3x

sindx +sin3x+sin2x

LIS = cosdx+cos3x+cos2x

sin 4x+sin3x +sin 2x
[oos dx+cos 2x] +¢os 3x

[sin 4x+sin 2x]+ sin3x

dx+2x dx—2x
2¢08 5 cos 5 +cos3x

B L fAx+2x dx—2x )
2simn 5 cos o +s1n 3x

2¢083xC08 X+ cos3x

B 2sin 3xcos x +8in 3x
/ cosSx(2cos x+l)

2 sin3x(2c0s x+1)

cos3x

sin 3x
=c¢ot3x

=RHS

v sind —sinB = ZCOS(AJFBJsin(A_BJ
2 L 2

& cos A +cosB=Zcos(‘d;B]cos(ﬂ_B}

L 2

A+ B A-B
00sA+cosB=2003( ; ]cos[ J

2
-B

&sinA+sinB=2sin(A;Bjcos(A

2

)
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Question 22:

cotxcot2x—cot2xcot3x—cot3xcotx=1

Solution:
LHS =cot xcot 2x—cot 2xcot 3x—cot3xcot x

= cot xcot 2x — cot 3x(cot 2x + cot x)
=cot xcot 2x — cot(2x + x)(cot 2x +cot x)

cot2xcotx—1

=cot xcot2x—{

}(cot 2x + cot x) [ cot(A+ B) - M}

cot2x+cotx cot A +cotB

= cot xcot 2x — [cot 2xcot x —1]
=cotxcot2x—cotxcot2x+1
=1

=RHS

Question 23:
3 tanx(l —tan’ x)

tan4x = - -
1—6tan” x+tan x
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LHS =tandx

:tanZ(Zx)
2tan 2 [ 2tanAd |
__Lrnex > ad Vtan2A4d = _cana >
1—tan®2x i 1—tan® 4 |
[ 2tanx ]
2l ———— _ _
B l—tan" x t tan O = 2tan A4
1_[ 2tan x ]2 L 1—tan2A_
1—tan® x
[ dtan x ]
_ 2
= 1-tan ;C [ (a—b)2:a2+b2—2abJ
1— zitan X :
1+tan"x—2tan" x
4tan x
1—tan® x

- (ltham4 x—2tan’ x—4tan® x}

l+tan® x—2tan® x
_ dtan x y l+tan*x—2tan” x
1—tan® x l+tan*x—6tan” x

dtan x(l —tan® x)z

= x _ . a2
7(1—tan2x)(l+tan4x—6tan2x) [ a’+b° Zabf(a b)}

B 4tan x(l —tan® x)

a 1-6tan® x+tan” x
= RIS

Pe

. 2 2
cosdx=1—8sin” xcos” x

LHS =cos4x

=cos2(2x)
=1-2sin”2x [ cos24 =1-2sin’ x |
=1-2(2sinxcosx)’ [ sin24 =2sin xcos x|

=1— 2(43%112 xcos’ \)

= )
=1-8sin’ xcos® x

= RHS
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Question 25:

cos6x =32cos® x—48cos* x +18cos’ x—1

Solution:
LHS =cos6x
=cos3(2x)

=4¢os’ 2x—3cos2x cos34 =4cos’ x—BCOSx]

3

- 4(2¢os2 x—1) —3(20052 x—l) [ cos 24 = 2 cos® x—1]

=4(8cos:‘S x—1-12cos’ x +6cos? x)--(icos2 x+3 [ (a—b) =a* —b*—3a’ +3ab1
=32cos’ x—4—48cos’ x+24cos’ x—6cos’ x+3

=32cos® x—48cos’ x+18cos* x—1
=RHS
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