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EXERCISE 3.3 PAGE: 73
Prove that:

1.
. 2 T i 2T 1
SN —4+C08 —=tan” —=——
4
Solution:
Consider

R LT . T
LHS = sin” S+ cos” ——tan™ —

So we get

1y 1y .
=[=| +|=| = (1)
[3)+(z) -0
By further calculation
=1/4+1/4-1

. LW ,In T3
28in” —+cosec” —cos” —=—
6 6 3 2

Solution:

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

[BYJU's

The Learning App

Conszider

. 2T ki 3+ T
L.H.S. = 25in” —+cosec” —Jms‘g

By further calculation

(5) reee (g5
=2 —| +cosec”| m+— || —
2 o)\ 2

It can be written as

o))
=2x—=+| —cosec— | | =
4 6/ 4

So we get

s

Here

=1/2 +4/4
=1/2+1
=3/2
=RHS

3.

2T Smo ., L.m
cot™ —+ cuscc?+_wtan‘gzﬁ

Solution:
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Consider

LT S 5
LHS. =cot” —+cosec——+3tan”

So we get

=(~.E]_ +cnsec[

L
b

6

By further calculation

T
=34 cosec—+ Ixn—

We get
=3+2+1
=6
=RISs

4.

o

. . am 2T N
25in” — 42008 —+ 2gec”

Solution:

Conzider

T_10
3

1

N

]_.

NCERT Solutions for Class 11 Maths Chapter 3 —
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n

i

LH.S =2sin" E +2¢c0s” E+ Isec” T
4 4 3

S0 we get

=2{Mn[1—2}}1+zﬂj§

By further calculation

= Ef{sing} +2x

It can be written as

_I 2

=2 — | +1+8
[JEJ
=1+1+8

=10
=RHS

l+8
2
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5. Find the value of:
(i) sin 75°

(ii) tan 15°
Solution:

(1) sin 75°

It can be written as

= sin (45° + 30°)

NCERT Solutions for Class 11 Maths Chapter 3 —
Trigonometric Functions

Using the formula [sin (x + y) = sin x cos ¥+ cos x sin y]

= 511 45° cos 30° + cos 457 sin 30°

Substituting the values

() )
By further calculation
31

W2 22

J3+1

NG

(i) tan 15°

It can be written as

= tan (45° - 30°)

Using formula

tan x—tan y

14 x=y)=-
'm{s: J) | +tan xtan y
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tan 45°—tan 30°

1+ tan45%tan 30°

Substituting the values
R R
B
1+1(L] V3+1
Vi) 3

By further calculation

4

o (1)
Gt (B (o)

Sowe get

Prove the following:
6.

cns[E—x Ccos E— 'W—sin[ﬁ—wz sin E—v]—sin[:-w )
4 4 3’, 4 4 - Y
Solution:

Consider LHS =

WERWESIERNES

We can write it as

5 2o Jeos 5y el on(Fx oo ()

By further simplification

Al e
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el {5s ) ren{ (35

Using the formula
2cosAcosB=cos(A+B)+cos(A-B)
2smAsmB=cos(A+B)—cos(A-B)

2 aos{[ oo 2

We get

:msE_{HF}}

=sm(x+v)
=RHS
7.

T
tan| — +x )
[4 ]_[Iﬂanx]

(n ]_ 1—tan x
tan —-X
4

Solution:
Consider

m
tan[z + x]
LHS =—rvun—onuxs

tan(E—xj
4

By using the formula

tan A + B _
tan(A+B}:u Mn{A—B]:M
I-tanAtanB 3nd | +tan A tan B
So we get
bi 3
tan —+tan x

1—tan Etan X
4 J
p

by
By

L
tan ——tan x
4

bl
|+ tan = tan x
4 /
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It can be written as
1+ tanx
[l-lanx]
[l—tan\]
1+ tan x

[lﬂan\J
| —tan x

co

cos(m+x)cos(—x)

NCERT Solutions for Class 11 Maths Chapter 3 —
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=cot’ x
. T
sin (1t —x]c05(5+x]
Solution:
Consider
T+X -
LS - cos{m+x)cos(—x)

sin(m - x]cﬂs[g+ x)

It can be written as

_ [~cosx][cosx]

~ (sinx)(-sinx)
S0 we get

2
=05 X

—sin” x

=cotfx
=RHS
9.

™y
CDS[3—E v_ers (27 + x}{cm(}—n - xJ +cot(2n +.r):| =1
2 2

Solution:

Consider

LHS. = cos[? +Xx

It can be written as

]Cﬂﬁ[zﬂ +x}{cm [Z—H— x] +cot (27 + _r}:|

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

m BYJ U's NCERT Solutions for Class 11 Maths Chapter 3 —

The Learning App

=sin x cos X (tan x + cot x)

So we get

) SinNx  Cosx
= §IM X COS X -
cCosx  sinx

) sin® x+cos” x
=(sinxcosx)| —————
Sinxcos x

=1

=RHS

10. sin (n + 1)x sin (n + 2)x + cos (n + 1)x cos (n + 2)x = cos X
Solution:

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

By multiplying and dividing by 2

=%|:2.“.il‘l{1'l +1)xsin(n+2)x +2cos(n+ I]xms{n+2}x]

Using the formula
-2smAsinB=cos(A+B)-cos(A-B)
2cosAcosB=cos(A+B)+cos(A-B)

|| cos{(n+1)x—(n+2)x}—cos{(n+1)x+(n+2)x}

2 +cos{(n+1)x +{r1+2}x}+cus{[n+l)x —(n +2]x}
By further calculation

=%:-< 2cns{[n+|]-"€—(”+2]x}

=cos (- X)
=cosx
=FHS
11.

3 3 1" )
cos[£+x]—cns[?—sz _J2sinx

Solution:

Consider

Trigonometric Functions
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LHS5 = cos [3—’T+ x]—cos(ﬂ—x]
4 4

Using the formula

cosA—cosB = —Zsin(

e

So we get
. [ 3.
=-2sin| — [sin X
4

It can be written as

AW

:—Esmtn——Jsmx
4

By further calculation

. T,
=-2sin—sinx

4

Substituting the values

| .
=—2x—xsinx
NG

=-\2sinx

=RHS

12. sin? 6x — sin? 4x = sin 2x sin 10x

Solution:
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Consider
LHS =sanlfx — sindx
Using the formula

+B1
cos
J

3ir1|.¢"-.+sinB=25in[’le

. . A+BY .
sinA—sinB = Zcus[ |sin
/

So we get
= (sin 6x + sin 4x) (z1n 6x — 510 4x)

By further calculation

[
|

NCERT Solutions for Class 11 Maths Chapter 3 —
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A-B]_

>

-2

A

e+ 4 ox —dx ox+4x ) . [ 6x—4dx
=| 2sin 3 Ccos 5 2cos 3 J.}un 3
= \ = \ “ =

We get

= (2 sin 5x cos x) (2 cos 5x sin x)
It can be written as

= (2 s1n 5x cos 5x) (2 sin x cos X)
=sin 10x sin 2x

=RHS

13. cos? 2X — c0s? 6X = sin 4x sin 8X

Solution:
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LHS =cos? 2x —cos? 6x

Using the formula

4 —
cosA+cosB= Ecﬂs(ﬁkj BJCGStﬁ B]

cosA—cosB= —Esin[ﬂ+

So we get
= (cos 2x + cos 6x) (cos 2x — 6x)
By further calculation

: ) e T : Ix—6:
:[2{:05[23 +ﬁhjms(ix mﬂ|:—35in[_h +ﬁ.\]sin[ X \}}
2 2 2 2

We get
= [2 cos 4x cos (-2x)] [-2 sin 4x sin (-2x)]

It can be written as

= [2 cos 4x cos 2x] [-2 sin 4x (=sin 2x)]

So we get

= (2 sin 4x cos 4x) (2 sin 2x cos 2x)

= sin 8x sin 4x

= RHS

14. sin 2x + 2sin 4x + sin 6x = 4c0s? X sin 4x

Solution:
Consider

LHS =sin2x+ 2 sindx + sin 6x
= [sin 2x + sin 6x] + 2 sin 4x

Using the formula

) . . (A+RB (A-B"
sin 4 +sin B =2sin 5 COs8 S J
L= L=

=[25in(2x—2|-6x )COS(EJE—E.? :l] + Zsin 4x
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4x c0s (— 2X) + 2 sin 4x

It can be written as

=2sin
Taking

=2sin

4x cos 2x + 2 sin 4x
common terms

4x (cos 2x +1)

Using the formula

=2sin4x (2cos?x—1+1)

We get

=2 sin 4x (2 cos? X)

= 4co0s?

X sin 4x

=R.H.S.

NCERT Solutions for Class 11 Maths Chapter 3 —
Trigonometric Functions

15. cot 4x (sin 5x + sin 3x) = cot X (sin 5x — sin 3x)

Solution:

Consider

LHS = cot 4x (sin 5x + sin 3x)

It can be written as

cog

#in

_ Ax [Esin[ 5x ;—3\* )c-:ls[

Ax

Using the formula

2
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sinA+sinB=25in[A;H )cos[A;H)

= [M)[Esin-ﬁhcosx}

sin 4x
So we get
=2cos4xcosx
Similarly
R H.S. =cotx (sin 5x — sin 3x)

It can be written as

cosX| '"Sx+3:{] . (5:{—3:{]
=— 2¢os sin
sinx L 2 2

Using the formula

. . ‘A+BY . [A-B"
smA—smI-!:E::nS[ : Jsm( ]

_COSX

.. [2cos4xsinx]
Sowe get

= 2 oS 4x cos X
Hence, LHS = RHS.
16.

cos9x —cosSx 5in 2x

sinl7x—sin3x  cosl0x
Solution:
Consider

LHS= cos9% —cos 5x

sinl7x —sin3x

Using the formula
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A+
cosA —cosB = —Zsm[

A+B

NCERT Solutions for Class 11 Maths Chapter 3 —
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B, [F’L—BJ
Isin| ——
) 2

sin A —sin B :2-:05[

4

' (A—BJ
SN
2

. (9:&—#5:&] ] [9}{—5}1]
—L 511 - LSin 2

B (l?x+3x] . []?x—?:x]
2cos .5In
2 2

By further calculation

_ —2sin7x.sin2x

2cos10x.s5in 7x
S50 we get

5in 2x

cos0x
= RHS
17.
sin 3% 4 5in 3x
—e— = tan 4‘!{
COSS% +Cos3x
Solution:

Consider

LHS. =
COS3X +cos3X

Using the formula

sinA+sinB = ESiH[

cosA+cosB = Zcus[

) (5:& +3x] [
2sin 2 .COS

_ SInSx 4s5in3x

A+B

A+B

-

("5

5:{—3}1]

B (ﬁx +Jx] [
2cos 2 .COS

By further calculation

Sx—Ex]
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_ 2sindx.cosx
2cos4x.c0o8x

S50 we get

3 sin d4x

cosdx
=tan 4x
= RH%
18.

sinx —siny X-v

=tan
COSX +COosY 2

Solution:
Conszider

Lus = sinx —siny
COsX +CO5Y

Using the formula

sinﬁ—sinB=Zcﬂs(ﬁJrBWsin[A_B]
2 ) 2

cosA+cosB = 2::05[A+B}:05[A_B]

2 2
Ea.cr:rs.[;u_:"J ].sin[x_ )
_ 2

Zcos[x * }r],cos( X _}f]
2
By further calculation
sin( x FJ
B 2
'lil'lilllﬁ'.[}fl —}"]
2
S0 we get

:tan[x_y]
2

= RH5
19.

et
et

| R
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sinx+sn3x
—_— —tan2x
COs X+ Ccos3x
Solution:

Consider

gin X +sin3x

LHS =
COS X +C0s 3%

Using the formula

sin A +smmB = Esm[

cosA+cosB= ”cos{A

Esin[x"? J [

NCERT Solutions for Class 11 Maths Chapter 3 —
Trigonometric Functions

A+ mesfﬂ—ﬁw

+B] (

2 )

’)

)

ECEG

By further calculation

sin2x

cos 2x
50 we get
=tan 2x
= RHS

20.

sin x —sin 3x
., = 2sinx

5iN°x—cos’ X
Solution:
Consider
L-H-S- = . o »
5IN° X —C0s” X

Using the formula

sIn X —sin 3x

2

7

s5inA—-sinB= 2c05(ﬂ+

(252
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cost A —sii® A =cos2A

[x+3x] . (x—l‘x]
2¢os sin
_ 2 2

—C0s 2%

By further calculation

- 2cos 2xsin(—x )

—cos2x
S0 we get
=- 2 [-sin x)
=2sinx
= RH5
21.

cosdx +cos3x +cos 2x
=cot3x

sindx +sin 3x +sin 2x
Solution:

Consider

LHS. = cosdx +cos3In+cos2x

sin4x +sin3x +sin 2x
It can be written as

_(ms4x+c052x)+cos.‘~1x

(sin dx +sin 2x ) +sin 3x

Using the formula

cosA+cosB= Ecns[f\;BJms[ﬂ;BJ

sin A +sin B :_‘zgiu[hgﬁjcm[ﬂgﬂ]

x4+ 2x dx =2x
2¢0os cos +C083x
2 2
o (Ax+2x dx —2x .
2sin 5 cos +51n 3%

By further calculation

5
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_ 2C083XC0SX +C08 3X
25in 3X cos X +5sin 3x

S50 we get

~cos3x(2cosx +1)

~ sin 3x(2cosx+1)

= cot 3x

= RHS

22. cot x cot 2x — cot 2x cot 3x —cot 3x cotx =1
Solution:

Consider

LHS =cotx cot 2x —cot 2x cot 3x — cot 3x cotx

It can be written as

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

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

Using the formula

uull:A+B}: colAcolB-=1
cotA+cotB

col 2xcotx =1

:uctxuutlx—[ }[uu12x+ culx}

Ccot X +cot 2x
So we get

=cotxcot2x—(cot2xcotx—1)

=1
=RHS
23.
4tanx[|—tar1: :-:)
tandx = = :
|—6tan” x+tan” x
Solution:
Consider

LHS = tan 4x = tan 2(2x)

By using the formula
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2tan A
tan 2 A :L1
I—tan® A
3 2lan 2x

I —tan” (2x)

[t can be written as

f’ 2tanx "]

«L]—tan X
'f 2tan x W
1—tan L.

By further simplification

[ dlanx
_I—tan:x

] dtan’ x

[I —tan” \}

Taking LCM
7 4tan x ]

_ L]—ian’x

[I —tan” x]: —4tan” x
(I —tan” .\'}:

On further simplification

4tanx{_l—tan:x}

) {1 —tan” x.}: —dtan” x
We get
4lan_~;[1—tan:x]

| +tan* x —2tan” x — 4tan” x

It can be written as

_ dtan x(l—tan3 x)

T l—6tan® x+tan’ x
=ERHS

24. cos 4x = 1 — 8sin2Xx coszX
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Solution:

Consider

LHS = cos 4x

We can write it as

= €0S 2(2x)

Using the formula cos 2A =1 -2 sin? A
=1-2sin?2x

Again by using the formula sin2A = 2sin A cos A
=1-2(2sinxcos x) 2

So we get

=1 -8 sin’x cos

=R.H.S.

25. cos 6x = 32 cos® x —48 cos* x + 18 cos? x — 1
Solution:

Consider

L.H.S. = cos 6x

It can be written as

= cos 3(2x)

Using the formula cos 3A =4 cos® A — 3 coOsA
=4 cos® 2x — 3 cos 2X

Again by using formula cos 2x =2 cos? x — 1
=4[(2cos?x—1)*—-3(2cos2x—1)

By further simplification

=4[(2 cos?x)*—(1)*—3 (2 cos* x) 2+ 3 (2 cos* X)] — 6c0s2 X + 3
We get

=4 [8cos®X — 1 — 12 cos*X + 6 c0s?X] — 6 cos?X + 3
By multiplication

= 32 cosX — 4 — 48 cos*x + 24 c0s* X — 6 cosX + 3
On further calculation

=32 cos®x — 48 cos*x + 18 cosx — 1

=R.H.S.
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