NCERT Solutions for Class-XI Maths

Chapter-2 Exercise-3.3
NCERT Math Class 11

1 sin? X 4+ cos? E —tan? Z = —
4
:sin22+cosz——tanZE
1 L.H.S. 4
1Y (1Y
3)+5) -0
44 2
= R.H.S
L , Im ,m 3
2. Prove that 2sin” —+ cosec® —cos 525
2sin2£+ cosec’ 7—ncoszzzE
2. To Prove 6 6 3 2
RHS=3
2

T n T
LHS = 2sin” g + cosec’ —cos? —

3

LHS = 2sin> g + cosec? (TE + gj cos? r

2 2 2
LHS =2x (%) + [—cosec %) X (%j [cosec(n +X) = —cosec x]

LHS=2X1+(—2)2x1
4 4
LHS=1+4><1=1+1=E
2 T4 2
~ LHS = RHS

Hence, Proved

., T T T
3.  Prove that 2sin’ = + cosecco’ — cos> — =

3
2



.o T T T
L.H.S. = 2sin? g + cosec’ — cos® =

3
2 2
=2 l + cosec? Tc+E l
2 6 )\ 2
1 T 2(1)
=2x—+| —cosec— | | —
4 ( 6} 4

1 o1
A (z)
2

1
=—+

+1=

4
4

1,23
2 2

= R.H.S.

Prove that 2sin? %TnJr 2cos? T4 2sec? g =10

2sin23—n+20052 E+2seczE:10
To Prove 4 3
RHS =10

LHS:2sir123—TE+2COSZE+2secZE
4 4 3
LHS = 2sin® n—E +2coszE+2sec2E
4 4 3

LHS=Zsin2E+Zcos22+2sec2 I
4 4 3

- 1Y
LHS=2x| —= | +2x| —| +2x2?

5 >(5)
LHS=2><1+2><1+2><4

2 2

LHS=1+1+8=10
~ LHS = RHS
Hence, Proved.

Find the value of:
(1) sin75°
(i1) tanl5°
.. sin75° =sin(45° +30°
0 (45°+30°)

=5in45°cos30° + cos45°sin30°



[sin (X + y) = sinxcosy + cosxsiny]

(&2 M6
_ B 1 B
22 22 22

(i) tanl5° = tan(45° —3o°)

_ tan45” —tan30 {tan(x— )_ tanx—tany}

1+ tan45°tan30° 1+ tanxtany
L B
B B
1 B+l
I+1 —=
&) %

B (B 3+1-243
Bl (VB1)(V3-1) (B3)° -y
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Prove cos| = —x |cos| =—vy |—sin| = —x |sin| Z—y =sin(x +y)
4 4 4 4
cos(ﬁ—xjcos(ﬁ—yJ—sin(E—xjsin(E—yj=sin(x+y)
To Prove 4 4 4 4

RHS =sin (x +y)

LHS = cos| = —x |cos E—y —sin| Z—x |sin E—y
4 4 4 4

Since, [cos A cos B —sin A sin B = cos (A + B)]

So, LHS = cos| = —x |cos E—y —sin| = —x |sin E—y
4 4 4 4

Here A=2—x andeE—y
4 4

« LHS :cos{(g—xj-{g—}’j}
LHS:cosG+§—x—yj=cos(g—x—YJ=COS(§—(X+Y)j

LHS =sin(x +y) [cos(%—a)zsina}




~ LHS = RHS
Hence, proved.

tan(2+xj L4t 2
Prove that: —( h anxJ

(TE j_ 1—tanx
tan| ——x
4

It is known that
tan(A+ B) _ tanA + tanB and tan(A—B) _ tanA —tanB
1 —tanAtanB 1+ tanAtanB

o
tan — + tanx
4

n T 1+ tanx
tan 1 +X 1 —tan—tanx 1—t 1+ tanx
LH.S: = : = tam (

T b 1-tanx
tan| ——x tan — — tanx
( 4 j 4 ( 1+ tanxj

b
1+ tan Z tanx

2
j _ RHS.
1 —tanx

cos(7+x)cos(—x)
sin (7 —x)cos(g+ xj
cos(m+x)cos(—x)
sin(m— X)cos(TE + xj
To Prove 2

RHS = cot? x

cos(7+x)cos(~x)
sin(n—x)cos(gwtxj

—COSX XCOSX

Prove =cot’ x

=cot’ x

LHS =

LHS = P —— [cos(n +X) =—cosX,cos(—X ) =cos X]

. . T .
|:SIH(TE—X) = SlnX,COS[E-f-Xj =—S11’1Xi|

2

cos’x  (cosx )
Lits - S X [ £

sin” x sin x
LHS = cot® x
~ LHS = RHS

Hence, Proved.



10.
10.

11.

11.

cos(%E + chos(2n+ X)[COt[%-Xj-‘r cot(2m+ x)} =1
3n 3n
LHS.= cos(? + XJcos(Zn + x){cot(; - Xj +cot(2n+ x)}

= SINXCOSX [tanx + cotx]

) SinX  CcosX
= sinxcosx + —
CcOSX  sinx

. sin’x + cos’x
= (sinxcosx )| ————
SiNXcosx

=1= RH.S.

Prove sin (n + 1)x sin (n + 2)x + cos (n + 1)x cos (n + 2)x = cos x
To Prove sin (n + 1)x sin (n + 2)x + cos (n + 1)x cos (n + 2)x = cos X
RHS = cos x
LHS = sin (n + 1)x sin (n + 2)x + cos (n + 1)x cos (n + 2)x
LHS =% [2 sin (n + 1)x sin (n + 2)x + 2 cos (n + 1)x cos (n + 2)x]
[Since, 2 sin A sin B = cos (A — B) — cos (A + B)
2 cos Acos B =cos (A + B) + cos (A—B)]
LHS =" [cos {(n+ 1)x—(n+2)x} -cos {(n+ 1)x + (n+2)x} +cos {(n+ 1)x + (n+
2)x} +cos {(n+ 1)x — (n+ 2)x}]
LHS = ' [cos (nx + X — nx — 2X) — cos (nx + X + nx + 2x) + cos (nx + X + nx + 2x) + cos
(nx + x —nx — 2x)]
LHS =" [cos (-x) — cos (2nx + 3x) + cos (2nx + 3x) + cos (-X)]
LHS =% x 2 cos (-X)
LHS = cos (-x) = cos x
~ LHS =RHS
Hence, proved

Prove that cos(%t + xj —cos (% - xj = —«/Esinx

It is known that cosA —cosB = —25in(A ; Bj . sin(A;B)



12.
12.

13.
13.

=-2sin (3—71) sinx
4

=-2sin (n - EJ sinx
4
= —2sin£sinx
4

1 )
= -2 X —=XSInx

2
= —\/Esinx

= R.H.S.

Prove that sin” 6x — sin” 4x = sin 2x sin 10x
To Prove, sin® 6x — sin” 4x = sin 2x sin 10x
RHS = sin 2x sin 10x

LHS = sin® 6x — sin*4x

= (sin 6x — sin 4x) (sin 6x + sin 4x) [@—b*>=(a=b)la+Db)]

, , (A+B) . (A-B) _ . , . (A+B) (A-B)
Weknow,sin A —sin B =2cos sin &sin A +sin B =2sin cos 5
LHS= {2 CoS (6X - 4X) sin (6X _ 4X)} X {2 sin (6X - 4X) CoS (6X _ 4X)}

2 2 2 2
LHS =2cos5xsinx x 2sin 5x cos x
Rearranging we get
LHS = (2 x sin x X cos x)(2 x sin 5x X cos 5x)
LHS = sin 2x sin 10x [+ 2sin A cos A = sin 2A]
~ LHS =RHS
Hence, proved
Prove that cos?2x —cos?6x = sin4xsin8x
It is known that
cosA +cosB = 2COS(A ;L B]cos(A;Bj,cosA —cosB= —2sin(A ;L Bjsin(%)

- LH.S. =cos’2x —cos’6x

=(cos2x + cos6x )(cos2x — 6x )



14.
14.

15.

15.

2X + 6x 2x — 6% L[ 2x+6x) . (2x—6x)
=| 2cos cos —2s1n sin
2 2 2 2

= [2cos4xc0s (—2x )] [—2sin4xsin (—2x )]
= [2cos4xcost][—25in4x(—sin2x)]

= (2sin4xcos4x) (2sin2xcos2x)
=sin8xsindx = R.H.S.

Prove that sin 2x + 2 sin 4x + sin 6x = 4 cos2x sin 4x

To prove sin 2x + 2 sin 4x + sin 6x = 4 cos’x sin 4x
RHS = 4 cos? x sin 4x
LHS = sin 2x + 2 sin 4x + sin 6x

= 2 sin 4x + sin 6X + sin 2x

We know, sin A +sin B =2sin (A ;L B) cos (A;B)

) . (6x+2x) (6x-2x)
LHS =2sin4x + 2sin 5 cos 3

LHS =2 sin 4x + 2 sin 4x cos 2x
= 2 sin 4x X (1 + cos 2x)
=2 sin 4x x 2 cos? x

LHS = 4 cos? x sin 4x

~ LHS = RHS

Hence, proved.

Prove that cot4x (sinSx + sin3x) = cotx (sinSx - sin3x)

LHS = cot4x (sin5x + sin3x)

cotdx . [ 5x+3x 5x —3x
=— 2sin cos
sindx 2 2

{Q SinA+sinB=2sin(A;BJcos(A;Bﬂ

_ (cos4x

: j[2sin4xcosx]
sin4x

= 2co0s4xcosx
R.H.S. = cotx(sinSx - sin3x)

[+ cos 2x = 2cos® x — 1]



16.
16.

17.
17.

cosx 5x+3xj . 5x—3xj
=— 2cos sin
sinx 2 2
{Q sinA —sinB = 2cos(A;B)sin(A;Bﬂ

= C?SX [2cos4xsinx |
sinx
=2c0s4x - cosx
L.H.S. = R.H.S.
Prove that c0s9x —cosSx __.sin 2x
sinl7x —sin3x cos10x
cos9x —cosSx sin 2x
To prove — - =—
sinl7x —sin3x cos10x
RIS = — sin 2x
cos10x
LHS = cos9x —cosS5x

sinl7x —sin3x

A+B A-B
Weknow,cosA—cosB:—Zsin( 3 )sin( 3 )&sinA—sinB=ZCos

sin (9x + SX) in (9x - SX)
LHS = 2 2 _-

(A+B) . (A-B)

sin 7x sin 2x

2¢cos

2

LHS —— sin 2x

cos10x
~ LHS =RHS
Hence, proved.

Prove that: SINSX +sin3x = tan4x

c0s5x + cos3x
It is known that

sinA + sinB =2sin(A;Bjcos[A;B]-cosA+cosB =2cos(A;—B)cos(

LS. = sin5x +sin3x
€0s5X + c0os3x

(17x +3x) “in (17x —3x) " cos10xsin7x

sin
2 2

A—Bj
2



18.

18.

19.
19.

_ 2sin4x - cosx
2c0s4x - cosx
sin4x

B cos4x
=tan4x = R.H.S.

sinX — sin
Prove that Sox— Sy
COSX + COSY

sinx — siny

=tan

=tan

Xy

To prove COSX+ €08y

RHS = tan —

sin X —sin
LHS = X sy
COSX + COS Y

Weknow,cosA +cosB=2cos

=y

(A+B) (A-B)

(A+B) . (A-B)

coS 5 &sin A —sin B =2cos

2cosx+ysinx_y sinx_y
Hilo= X + X—y X %
2cosiycos—y cos y
LHS = tan~2
Prove that w =tan2x
COSX + c0s3x
It is known that

sinA + sinB =25in(A;BJcos(A;

LIS, — sinx + sin3x

COSX + c0S3x

) (x+3xj [x—3x
2sin cos
2 2

)

X +3x X —3x
2cos cos
[ 2 j ( 2

J

-B

B),cosA+cosB = 2cos(A;Bjcos(A

2

)



20.

20.

11.

21.

_ sin2x

c0S2x
=tan2x
= RH.S
sin X —sin 3x .
Prove that —————=2sinx
sin” X —cos” X
sinx —sin3x .
————=2sinX

To prove sin”x—cos’x

RHS =2 sinx
sin X —sin 3x

LHS =
sin x —cos” x
o (A+B) . (A-B)_ ., L
Weknow sinA —sinB =2cos sin & sin” X —cos” X = —c0s2x
ZCOS(X+3X) sin(X_3X) . .
LHS = 2 2 _2cos2xsin(—x) :2X(—smx)
—C0S2Xx —CoS2x -1
LHS =2sinx
- LHS = RHS
Hence, proved.
Prove that SOS4X +0083X +cos2x _ cot3x

sin4x + sin3x +sin2x

_ C0s4X + 083X +€0s2x
L.H.S. sin4x +sin3x +sin2x
(cos4x +cos2x )+ cos3x

(sin4x +sin2x ) +sin3x

4x +2x 4x —2x
2cos Sy Jeos| cos3x

. [ 4x+2x 4x —2x )
2sin 5 cos 5 +sin3x

A-B

A+B A-B) . . . (A+B
{QcosA+cosB=2cos[ ; ]cos( 5 j,s1nA+smB:2s1n( ; jcos(

_2€083XCOSX + 083X

2sin3xcosx + sin3x

3 cos3x(2005x + 1)

B sin3x (2cosx +1)

2

)

10



22.
22.

23.

23.

=cot3x=R-H-S
Prove that cot x cot 2x —cot 2x cot 3x —cot 3x cot x = 1

To prove cot x cot 2x — cot 2x cot 3x —cot 3x cot x =1
RHS =1
LHS = cot x cot 2x — cot 2x cot 3x — cot 3x cot x
= cot x cot 2x — cot 3x (cot 2x + cot X)
= cot X cot 2Xx — cot (2x + X) (cot 2x + cot X)
since, cot (A +B) _cotAcotB-1
cotA+cotB

LHS = cot x cot 2x — “ot=Xcotx =1 2xcotx ~1 x (cot2x —cot x)
cot2x +cotx

LHS = cot x cot 2x — (cot x cot 2x — 1)

=cotx cot2x —cotx cot 2x + 1

=1

~ LHS =RHS

Hence, proved.

Prove that
4tanx (1 — tanzx)

tan4x = > 2
1—6tan"x + tan"x

2tanA
1—tan® A
.. L.H.S. =tan4x=tan2(2x)

_ 2tan2x
1—tan? (2x)

2[ 2tan); j

B 1—tan"x
- .

- 2tan’x
1—tan’x

( 4tanx j
1—tan’x
4tan’x

(1 —tanzx)2

It is known that. tan2 A =

1-—

11



24.
24.

25.
25.

( 4tanx j
1—tan’x

(1 - tan2x)2 —4tan’x

(1 — tanzx)2

4tanx (1 - tanzx)

(1 — tanzx)2 — 4tan’x

4tanx (1 — tanzx)

B 1+ tan*x — 2tan’x — 4tan’x

4tanx (1 - tanzx)
= > = R.H.S.
1-6tan“x + tan"x

Prove that cos 4x = 1 — 8sin® x cos® x
To prove cos 4x = 1 — 8sin? x cos? x
RHS = 1 — 8sin? x cos® x

LHS = cos 4x
= cos 2(2x)
=1-2sin?2x [cos 24 =1 — 2 sin2 A]
=1 - 2(2 sin x cos x)* [sin2A = 2sin A cosA]
=1 -8 sin? x cos® x
~ LHS =RHS

Hence, proved.

Prove that: cos6x =32cos®x —48cos*x +18cos’x —1
L.H.S. =cos6x
=cos3(2x)

=4cos’ 2x —3c0s2x [cos3A =4cos’A — 3cosA}

= 4[(2coszx —1)3 - 3(20032x - 1)[cos2x =2co0s’x — 1}
= 4[(2coszx)3 -1 - 3(2coszx)2 + 3(2cos2x)} —6c0s°x +3

= 4|:SCOS6X —1-12cos*x + 60052X] —6c08*x +3

=32c08°x — 4 — 48c0s*x + 24c0s*x — 6¢0s°X + 3
=32c0s’x —48cos*x +18
cos’x —1= R.H.S.

12
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