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NCERT Solutions Class 11 Maths Chapter 3 Exercise 3.3

Prove that:
Question 1:

: 1
sin?Z 4 cos? Z —tan? Z ==
6 3 4 2

Solution:

LHS =sin? Z 1 cos? T _tan? &
6 3 4

Question 2:
2sin>Z 4 cosec? 7—;‘rcc»s2 E.
6 6 3 2

Solution:

sl T
LHS = 2sin* —+cosec’ —cos* =

T
3
5 2
= 2(1J +cosec’ [ﬂ' +£J x (lj
2 6 2
2

1 ( T 1
=2x—+| —cosec— | x—
“3 ( 6] 4

1 2 1
= Y =
5+ %y
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Question 3:

zﬂ'

cot® +cosec 5—+3tan =6
6 6

Solution:

LIS = cot2 g+ coscc5?+3ta:n2 E

_(V3) msec[xl}s(ﬂ

=3+cosec£+3xl
6 3

=342+1
=6=RHS

Question 4:

Bgin? 2%y Jeost = 40sect = =10
4 4 3

Solution:

LHS =2sin? 3_7r+20082£+ 2sec? ~
4 4 3

= 2sin’ [n’ —%] +2>{%]2 +2x(2)

=2sin2£+2x%+2x4

Question 5:

Find the value of:
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=s1n 45°cos30°+cos45°sin 30°

(1) sin75°
(ii) tanl5°
Solution:
(1) sin 75°
sin 75° = sin (45°+30°)
EH{TH
=l—7=|%X|— |+
2 2
B
22 22
_V3+1
22
(i)  tanl5°

tan15° = tan (45°—30°)

_ tan 45°—tan 30°

" 1+1an 45° tan 30°

—_

V3

1+1>.<i

B

Prove the following:

M3)

[ tan (x—y) =

[By rationalizing |
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|: sin (x+y) = sin xcos y +cos xsin y]

tan x—tan y
1+tan xtan y
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Question 6
e
Solution:

o ()
wafzen{-afoe( o)l (o)l )
[z[ws{z ol }

G G ool

=sin(x+y)=RHS

F[ws{;xgy}ms{jx;y}] > }ﬂ
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Question 7:

Solution:

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)=—T——

_ 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)

sin (7 —x)cos(%+x)

=cot’ x

Solution:

cos(7 +x)cos(—x)

LHS =
) P
sin (7 —x)cos[-i+x)

(—cos x)x(cos x)

- (sinx)x(-sinx)

_—cos’x

—sin® x

2
[cosx
sin x

=cot’ x

=RHS

Question 9:

[ cos(ﬂ: +x)=—cosx

= cos(—x)=cosx

4 s
:'COS[E-l-x] =—Smx

= sin(:r—x):sinx

e cosx
v oLy =—
Sin x

cos[%r + x)cos(2fr + x][cot[%—x} +cot (27 + x)} =1
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Solution:

LHS = cos[%r + x]cos (27: + x){cot[%r— x)+ cot(27r + x)}

=cos{n+(%+x]}cosx{cot{n+(%—x]}+cotx}
T /8

=—Cos| —+x |cosx| cot| ——x |+cot x
(5 rrfomselsot( 5o

= —(—sin x)cos x[tan x+ cot x|

} sinx COsx
=8N xCOS X +

cosx sinx
=sin’ x+cos” x

=1

=RHS

Question 10:

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

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

=cos(n+2)x.cos(n+1)x+sin(n+2)x.sin(n+1)x

" cos(2nm +0 ) =cos0
= Cot(2mr +9) =cotf

B cos(m +8) =—cost9]

= COt(ﬁ +9) =cotd
cos(£+9) =—sinf
2

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

=cos{(n+2)x—(n+1)x} [ cos(A—B)=cos Acos B+sin Asin B |

=cos{n+2-n-1}x
=cos X
= RHS

Question 11:

[37: } (3% ) ,
co8| —+x |—cos| ——x |=—+/28inx
4 4
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Solution:

LHS = 003[3—ﬁ+x]—cos[3—ﬂ—x
4 4

(1o

N

=-2sin

{ cos4—cos B— —2sin(A;Bjsin(A;Bﬂ

zfzsin%sinx [ sin(fer]:sinQJ

1 .
= —2x—=x8INX

NG

=—2sinx
=RHS
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Question 12:
sin’ 6x —sin® 4x = sin 2xsin 10x
Solution:

LHS =sin® 6x—sin® 4x

= (sin 6x+ sin 4x) (sin 6x —sin 4x)

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

N

i
ey

[\

=[2sin Sxcos x] x[2cos Sxsin x]
=[2sin Sxcos 5x] <[ 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] - [sin 2x+ 0]
=sin 2xsin10x
= RHS
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Question 13:

cos’ 2x —cos® 6x = sin 4xsin 8x

Solution:
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

2

v cosAd+cos B = 2COS[AZB]COS(A_BJ

&cosAcosB:2sin(A;Bjsm(A;B

= [2 cos 4xcos (72x)}< [72 sin 4xsin (72x)]
:[2cos4xcos2x]><[72sin4x(fsin2x)] { C_Os(ie): COS_Q }
&sin(—0}=—sind

=[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

Question 14:

sin 2x + 2sin 4x +sin 6x = 4 cos’ xsin 4x
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LHS =sin2x+2sin4dx+sinb6x

=[sin2x+sin6x]+2sin 4x

:[2sin(2x;6x]cos[2x;6xﬂ+2sin4x

= [2 sindx cos(—2x)] +2sindx
=2sindxcos2x+2sindx
=2sin 4x(cos2x +1)

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

=4cos® xsindx
= RHS

cot 4_x(sin 5x+sin 3,\') = 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

=2cosdxcosxx

sin x
COS X

x[2cos4xsin x|

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

= cot x(sin 5x —sin 3x)

=RHS
cos9x—cosdSx  sin2x
sin17x—sin3x  coslOx

[ sind+sinB :2sin(A+

Pl 7]

[ cos2x =2¢0s” x— 1]

|: sin 4 +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:

LIS = c.os Ox — c(?s S5x
sinl7x—sin3x

—2sin Gt sin o cosA-cosB=-2sm[A+B]sin[—A_B]
~ 2 2 2 2
{zcos[lhgﬁJsm(l?xz—Sx]] &SinA—sinB=2003[A;B]sin[A;BJ

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

sin 2x

cos10x
=RHS

Question 17:
sin Sx +sin 3x
—————————— —tandx
cosSx+cos3x
Solution:
sinSx+sin3x

cos3x+cos3x

[zsiu(Sx;M)cos[Sx?xJ] v sind +sinB = Zsin(A;BJcos(—A _B]

LHS =

2

[2ms(sx;3x]cos[5x;3x]:| &cosAd+cosB = 2005[‘4 ;B]cos[A ;BJ

_ sindx
 cosdx
=tandx
= RIS

Question 18:
sinx—siny _

x_
tan b
COSX+CoSsy 2
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Solution:

. Sinx-sin
o A e
cosx+cosy

RS

7

()
=

=RHS

H

[ o]

Question 19:
sin x +sin3x

=tan 2x
cos x +cos3x

Solution:
sinx +sin 3x
COSX +COS 3x

el

LHS =

sinA—si.nB:2cos[A;BJsm(A_B

oo 5 o5

B sin2x
cos2x
=tan2x

=RHS
Question 20:

sin x —sin 3x

— ——=2sinx
SIn” X—CcO0s Xx

2

&cosA+cosB =2cos (%Jcos[ti]

* sinA+sinB = 2sin(A L

WWwWW.CUEMATH.COM

cos
2 2
BJ [A—B
cos| ——
2
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Solution:
sinx —sin3x
sin’ x—cos’ x

e Wy

—|:cc.s2 x—sin’ x]

LHS =

_ 2cos2xsin (*x)

—Cos2x
=2sinx
= RHLQ

Question 21:

cosdx+cos3x+cos2x
=cot3x

sindx+sin3x+sin2x

Solution:

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 s +cos3x

B o fAx+2x dx—2x }
2smn 5 cos > +8in 3x

2¢083xcosx+cos3x

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

B sin3x(2c0s x+1)

cos3x

sin 3x
=c¢ot3x

=RHS

v sind—sinB = ZCOS[A ;B}sin[A;BJ

&cos A +c:osB=20n:Js[AJr

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

thoit)

2
-B

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

WWW.CUEMATH.COM
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Question 22:

cotxcot2x—cot2xcot3x—cot3xcotx =1

Solution:

LHS =cot xcot 2x—cot 2xcot3x—cot3xcot x

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

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

=cot xcot 23&[

cot2xcotx—1

cot2x+cotx

i|(cot2x+cotx) [ cot(A4+B)=

= cot xcot 2x — [cot 2xcot x —1]

=cotxcot2x—cotxcot2x+1

=1
=RHS

Question 23:

tan4x =

4tau.7|c(l—tan2 x)

1—6tan” x + tan® x

WWwWW.CUEMATH.COM
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Solution:
LHS =tandx
:tanZ(Zx)
2tan 2 [ Stan A |
:Lj Y tan2A4 :Lz
1-tan” 2x i 1—tan® 4 |
2tanx
1 enx i Stand ]
- . 2 tan2A:72
1 [ 2tan x ] L 1—tan” A4 |
1—tan® x
[M]
_ 2
— 1—tan 2x [., (a_b)z :a2+b2_2ab:|
dtan” x
1- g .
1+tan"x—2tan" x
Atanx
_ 1—tan® x

~{1+tan® x—2tan’® x—4tan’ x
1+tan® x—2tan” x

[ 4dtanx y 1+tan* x—2tan’ x
l-tan’x ) \1+tan*x—6tan” x

dtan x(l —tan® x)z

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

B 4tan x(l —tan® x)

1-6tan’x+tan® x
=RHS

Question 24:

cos4x =1-8sin’ xcos® x

Solution:

LHS =cos4x
=cos2(2x)
=1-2sin’2x [ cos2A4 =1-2sin’ x:l
:I—2(25inxcosx)2 [ sin24 =2sinxcos x|

=1—2(4sin2 xcos’ x)
—1—8sin’ xcos® x
=RHS
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Question 25:

cos6x =32cos® x—48cos* x +18cos’ x—1

Solution:
LHS =cos6x

=cos3(2x)

=4cos’ 2x—3cos2x

= fﬂl(2c0=s2 x— 1)3 -3 (Zcos" xml)

= 4(80056 x—1-12cos’ x +6¢cos’ x)—ﬁcos2 x+3

=32cos® x—4—48cos’ x+24cos* x—6cos’ x+3

=32cos® x—48cos’ x+18cos* x—1
=RHS

WWwWW.CUEMATH.COM
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[ cos2A4 = 2cos’ x—-l]
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