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EXERCISE 3.1

NCERT Solutions for Class 11 Maths Chapter 3 —
Trigonometric Functions

1. Find the radian measures corresponding to the following degree measures:
(i) 25° (i) — 47° 30’ (iii) 240° (iv) 520°

Solution:

(1) 25°
Here 1807 = it radian
It can be written as

25° = ® . 25 radian
80

S0 we get

= 5—“ radian

(if) — 47° 30/
Here 1° =60
It can be written as

_47° 30 :_4?% degree

So we get

05
=—= degree
2

Here 180° = 1t radian

—95 T [-95
deg ree = —x| —

180

It can be written as

[ —19 ) -19
= T radian =
J 72

ELE:

We get
i

—47% 30" = }n radian
72

(111) 240°
Here 180° =  radian
It can be written as

240° = " % 240 radian
180

S0 we get

=== radian
3

(iv) 520°

] radian

m radian
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Here 180° =  radian
It can be written as

520° = — % 520 radian

So we get

26
= =0n radian
9

2. Find the degree measures corresponding to the following radian measures (Use © = 22/7)

(i) 11/16
(ii) -4
(i) 57/3
(iv) 7n/6
Solution:
(i) 11/16
Here 7 radian = 180°
| : 180 11
L. radain = —x— degree
o 1o
We can write 1t as
4511
= degree
mnxd
S0 we get
45x11=7
=—— degree
22x4
315
L] degree
8

,
=39= degree
3 2

Take 1° =60

_ 3904 360

min utes
We get

2 |
=39°4+22'¢+ = min utes

Consider 1° = 607
— 390 277 307

(i) -4

Here © radian = 180°
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4 radian = 120 (—4) degree
Fi

We can write it as
180 7(—4)

2

By further calculation

—2520 I
= T dcgrccz—ﬂ?ﬁ degree

deg ree

Take 10 = 60"

1=60 .
= —229°+T min utes
So we get

=-220°+5 ‘+|—5] min utes

Apgain 17 = 607
=_229e0 57 27"
(iii) 5n/3
Here 7 radian = 180°
51 i 180 5
TT radian =~ x deg ree
A b1

We get

= 300°

(iv) 7m/6
Here & radian = 180°

Tn . 180 Tn
—radian = pr—
T ]

We get

=210°

3. A wheel makes 360 revolutions in one minute. Through how many radians does it turn in one second?
Solution:

It is given that

No. of revolutions made by the wheel in

1 minute = 360

1 second = 360/60 = 6

We know that

The wheel turns an angle of 2x radian in one complete revolution.

In 6 complete revolutions, it will turn an angle of 6 x 2x radian = 12 & radian
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Therefore, in one second, the wheel turns an angle of 12z radian.

4. Find the degree measure of the angle subtended at the centre of a circle of radius 100 cm by an arc of length
22 cm (Use T =22/7).

Solution:

Consider a circle of radius r unit wath 1 unit as the arc length which subtends an angle 6 radian at the
centre
B=1lr
Herer=100cm. =22 cm
2 . 180 22
8 = — radian = —x—— degree
100 T 100

It can be written as
_180= 722

2: 100

2
= 126 degree
10

deg ree

So we get
3
=12— degree
5
Here 1° = 60°
=120 36°
Therefore, the required angle 15 12° 36"
5. In a circle of diameter 40 cm, the length of a chord is 20 cm. Find the length of minor arc of the chord.
Solution:
The dimensions of the circle are
Diameter = 40 cm
Radius = 40/2 =20 cm
Consider AB be as the chord of the circle i.e. length = 20 cm

0
£
/8

A~ 2= B
In AOAB,
Radius of circle=0OA =0B =20cm
Similarly AB =20 cm
Hence, AOAB is an equilateral triangle.
0 = 60° = /3 radian

In a circle of radius r unit, if an arc of length | unit subtends an angle 6 radian at the centre
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We get6=1/r

T A B2
3020

Therefore, the length of the minor arc of the chord is 207/3 cm.
6. If in two circles, arcs of the same length subtend angles 60° and 75° at the centre, find the ratio of their radii.
Solution:

Consider r; and ry as the radu of the two circles.
Let an arc of length 1 subtend an angle of 60° at the centre of the circle of radius r, and an arc of length
1 subtend an angle of 75° at the centre of the circle of radius 1;.
Here 60° = /3 radian and 75° = 5n/ 12 radian
In a circle of radius r unt, if an arc of length | unit subtends an angle 6 radian at the centre
We get
B=Vrorl=1r8
We know that
1=1" and = 72om

12
By equating both we get
KT r5T

3 12
On further calculation

"3
4

So we get
noo3

o4
Therefore, the ratio of the radi 15 5: 4.

fi

7. Find the angle in radian though which a pendulum swings if its length is 75 cm and the tip describes an arc of
length

(i) 10 cm (ii) 15 cm (iii) 21 cm

Solution:

In a circle of radius r unit, if an arc of length 1 unit subtends an angle 0 radian at the centre, then 6 = 1/r
We know thatr = 75 cm

()1=10cm

So we get

0 = 10/75 radian

By further simplification

0 = 2/15 radian

(i) 1=15cm

So we get

https://byjus.com
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0 = 15/75 radian

By further simplification
0 = 1/5 radian

(i) =21 cm

So we get

0 =21/75 radian

By further simplification

0 = 7/25 radian

NCERT Solutions for Class 11 Maths Chapter 3 —
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EXERCISE 3.2

Find the values of other five trigonometric functions in Exercises 1 to 5.

1. cos x =-1/2, x lies in third quadrant.
Solution:

It 15 given that
cosx=-1/2

sec = llcos x
Substituting the values

|

2
Consider
sinf x+coslx=1
We can write it as
s x=1-cos?x
Substituting the values
si? x=1-—(-1/2)2
sinfx=1-14=3/4
sin? x == V/3/2
Here x lies in the third quadrant so the value of sin x will be negative
sin x = - V3/2
We can write it as

I
cosecy = =

I
sinx NE)
2

So we get

Here

|
colxy = = —

tan x ﬁ

2. sin x = 3/5, x lies in second quadrant.
Solution:

It is given that

sinx = 3/5

We can write it as
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1
COSCC X =
 sinx [11

r

We know that

hn

sinzx +cos?x=1
We can write it as

cos?X =1 —sin?x

Substituting the values
coslx=1-(3/50
coslx=1-9/25

cos! x=16/25
cosx==4/5

Here x lies in the second quadrant so the value of cos x will be negative

cosx=-4/5
We can write if as
secx=—— = =32
COS ¥ (_4]
5

S0 we get

H
5in X 5 3

tan.x = =Tt =——
Cosx [_4] 4
5
Here
1 4
coty = =——
tan x 3

3. cot x = 3/4, x lies in third quadrant.

Solution:
It is given that
cotx =3/4

We can write it as

|
tanx = =

cot x m:

We know that

|

1 + tan? x = sec? X
We can write it as

1+ (4/3)? = sec x
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Substituting the values
1+ 16/9 = sec? x
cos? x = 25/9

sec X =+ 5/3

NCERT Solutions for Class 11 Maths Chapter 3 —
Trigonometric Functions

Here x lies in the third quadrant so the value of sec x will be negative

sec X =—-5/3

We can write it as

seCy [_5"‘ 5
3)

So we get

COSX =

i X

lanxy =
Cosx

4 - sinx

e

By further calculation
: [ - ] (-3 ] 4
sy =| — x| — |=—2

I 3

3

Here
l 5
COSEC X =— =—=
sin.x 4

4. sec x = 13/5, x lies in fourth quadrant.
Solution:

It is given that

sec x = 13/5

We can write it as

| 1
COSX=——=r=—

secx [IB] 13
5
We know that
sinx +cos?x =1
We can write it as
sinx =1 —cos? X
Substituting the values
sine x =1 — (5/13)
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sin?x =1 —25/169 = 144/169
sinzx =+ 12/13

NCERT Solutions for Class 11 Maths Chapter 3 —
Trigonometric Functions

Here x lies in the fourth quadrant so the value of sin x will be negative

sinx=-12/13

We can write it as

COREC X = e ke e

sin x [_ [2] 12
13

So we get

[—l?
sinx | 13 J 12

linx = e

cosx [ 5 ) 3
13

3

Here

coty=—=

1
tan x _|2]_ 12
5

5. tan x = -5/12, x lies in second quadrant.

Solution:
It is given that
tan x = —5/12

We can write it as

oty =—= =—

tanx _5 5
12

We know that

1 + tan? x = sec? X

We can write it as

1+ (-5/12)> = sec? x
Substituting the values
1+ 25/144 = sec? x
sec? X = 169/144

sec x =+ 13/12

Here x lies in the second quadrant so the value of sec x will be negative

sec x =—13/12
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We can write it as

1 I 12
COs X = = e
SECX _I:I I3
12,
So we get
sinx
anx =
COsx
5 3 sinx
12 ['_IZ.:"
L3
By further calculation
; f 5) 12) 5
sinx = ——Jx —TJ:—
Lo12 13 13
Here
| | 13
COSEC ¥ =———=—— = =
5

sinx (‘5]
13

Find the values of the trigonometric functions in Exercises 6 to 10.

6. sin 765°

Solution:

We know that values of sin x repeat after an interval of 2m or 360°
So we get

sin 763° = sin (2% 360° + 45°)

By further calculation

=sin 45

=1/2

7. cosec (-1410°)

Solution:

We know that values of cosec x repeat after an interval of 27 or 360°
S0 we get

cosec (—1410°) = cosec(—1410°+4x360°)

By further calculation

= cosec (—1410°+1440°)

= cosec 30° =
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197
tan —
8.
Solution:
We know that values of tan x repeat after an interval of  or 180°
So we get
1

197
tan— =tan6—m
3 3

By further calculation

"
m T
= tan [t’m +—J = tan —
3 3
We get
= tan 60°

=3

Solution:
We know that values of sin X repeat after an interval of 2w or 360°

So we get

. 11 . 11
sin BLLLLY 51n[——n+2x2ﬂ
3 3

By further calculation

w(3)-2

Solution:
We know that values of tan x repeat after an interval of w or 180°

So we get
157 f 15n
cot| —— J= cntL——+4rc]
4 +
By further calculation

=c0t£=1
4

Trigonometric Functions
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EXERCISE 3.3 PAGE: 73
Prove that:

1.
. . T . T . T 1
SN —4+C08 —=tan” —=——
4
Solution:
Consider
LHS. = sin® X+ cos* X — tan® E

So we get

ORORS

By further calculation

=14+1/4-1
=-1/2
=RHS
2.

. LW ,In T3
25in" —+cosec” — ooy —=—

6 3 2

Solution:
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Consider

. 1 I 4 _|'rﬂ: T
L.H.S. = 2sin” —+cosec” —C08” —
o

By further calculation

oL
2,

Here

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

3.

2T Smo ., L.m
cot” —+cosec—-+3tan" — =6
6 6 6

Solution:

NCERT Solutions for Class 11 Maths Chapter 3 —
Trigonometric Functions

https://byjus.com


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

Consider

LT Sn 3
LHS. =¢ot” —+ cosec —+ 3tan —

BYJU'S

The Learning App

So we get

=(\ﬁ]:+msec

By further calculation

n
=34 cosel—+ Ixn—

We get

=3+2+1

=06

=RHS

4.

. . am 2T 5
25in” — 42008 —+ 2gec”

Solution:
Conszider

T_10
3

NCERT Solutions for Class 11 Maths Chapter 3 —
Trigonometric Functions

T

()

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

S0 we get

=2{sin[l —E]}l ¥ 3[

By further calculation

l

:EJsinl} PRI
4 2

It can be written as

=2[%J2+1+8

=1+1+8

=10

=RHS
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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

https://byjus.com
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tan45%—tan 30°

| +tan45°tan 30°

Substituting the values
TR
__ 3 {ﬁ
I 3+
By further calculation
B (B
V3l (V3+1)(V3-1)
Sowe get
_341-23
(V3) ()
;4-2:@":2_&:

Lk

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

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

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

:cns[g—{x +},]}
=sm(x+v)

=RHS

7.

tan[j—x]

Solution:
Consider

n
lan[l+x]
LHS. =—uou-—x

"

n
tanL——'-;J
4

n
tan| — +x )
[4 ] [IHanx]

I-tanx ,

By using the formula
tan A +tan B .
tan[A-&-B}:m—a" tan{A_B]:m—m”B
| —tan Atan B 3n4 I+tan A tah B
So we get

t T
tan — +tan x
4

T
l|—tan —tanx
3 4
’ \

bl
an ——tan x
4

T
|+ tan =~ tan %
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) ;2
=0l X

: n
sin(m —x]cos(-;+x]
Solution:

Consider

o cos{m+x )cos(—x)

. n
sin(m —x]cns[—+x}
2 )

It can be written as

_ [~cosx][cosx]

~ (sinx)(-sinx)
S0 we get

=L0s X

—sin“ x

=cotfx
=RHS
9.

[341
cos| —+x
2

Solution:

Consider

LHS = cus[gﬂ +.1']m‘.|5{2:rt+.\'}|:cm [ A 3 ] +cot (2m + 1}}
) J 2

It can be written as

cos(2m + x}{cm[ BTH

NCERT Solutions for Class 11 Maths Chapter 3 —

: J.-J +cot (21 H-)} <
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=sin x cos X (tan x + cot x)

So we get

. siny  Ccosy
=ginxcosy

COsxY  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)
= Coa X
=ERHS
11.
[Jn' 1 (3 -
cos| —+ X —cns{——x =—+/23in¥x
4 4
Solution:

Consider

Trigonometric Functions
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Using the formula

cosA —cosB = —Esin(

:—lsinJ

3n
1 ..{-.x H

| 2

So we get
37,
=—35m[3—r]sm:~;
4

It can be written as

=—25]

[ TtJ i
n| t—— [sinx
4

N,

By further caleulation

=24

T,
n—sinx
il

Substituting the values

-

=—2x——x5inx
\,F?

=_-2smx

=RHS

NCERT Solutions for Class 11 Maths Chapter 3 —
Trigonometric Functions

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 —
Trigonometric Functions

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:

https://byjus.com
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LHS =cos? 2xr—cos? 6x

Using the formula

+ =
cosA+cosB= Zcos[ﬂ = B )cns[ A = BJ

msA—msB=—Esjn[AtB]sin[ﬂ;B)

So we get

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

[_’ (Zx-i-ﬁxx (Ex-ﬁxﬂ{ 5 [l\' +ﬁ\') ; {2.\—{1.‘-.'}}
=| 2cos |ms ~2sin sin
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

https://byjus.com
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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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: +B 1 . -
cas.ﬂa—cnsl-l:—lsm[ﬁ BJSIH{A B]
2 .2
; . + ik
s.mﬁ'v.—s.ml3=.':'.¢:1::3[ﬁl B}smtﬁ B]
2 =z
it (9x+5x] . [qx—SxJ
—2 sin .3in
2 2
- (l?xﬂﬂ . []?x—h]
2cos A1)
0 3
= ) i, =
By further calculation
3 =2sin ¥x.sin 2x
2eos10x.5in Tx
Sowe get
~ sin2x
cos [ 0x
=RHS
17.
sin 3% 4 5in 3x
—=tﬂl’l4?{
COSS% +Cos3x
Solution:
Conzider
LHS = SN A5x4+ 510 3x
© cosS5x+cos3x
Using the formula
5inﬂ+5tnl3=25in{' ]CDSLA:B]
' 4 = )
cnsﬂ+cnsﬂ=ECUS[A:B]CGS{A_B]

ey [5x+3.~¢] [5x—3x]
2sin .COS
B 2 2

- [:’rx+3:~;J {5};—3:;]
2cos 08
2 2

By further calculation
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_ 2sindx.cosx
2cos4x.c0o8x

S50 we get

3 sin d4x

cosdx
=tan 4x
= RH%
18.

sinx —siny X-v
—_—=fan——

COSX +COosY 2
Solution:
Consider
sinx —siny

LHS. =
COSX +COS Y

Using the formula

. A+
sinA—sinbB= Icns(

cosA+cosB = 2::05[A+B

chs[ rry J.sin[ E
— = 2 =

3
24:05[ i :I; ¥ ],cos( i

By further calculation

sin!\x;yJ

CGS[K_EJ
2

S0 we get

- tan[ %57
2

= RH5
19.

NCERT Solutions for Class 11 Maths Chapter 3 —
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sinx+sn3x
—— = fdan ZX
COs X+ Ccos3x

NCERT Solutions for Class 11 Maths Chapter 3 —
Trigonometric Functions

Solution:
Consider
LHS :sinx+5in3x
© cosx+cos3x
Using the formula
N SO - &
sin.ﬂu+sinB=25in[’ﬂ"+BJccs[ﬁ' BJ
2 L 2
+ A—
cnsﬂ+cosB=2cus{ 5 ]cns[g]

By further calculation

Sin2x

 cos2x
S0 we get
=1tan 2x
= RH5

20.

§In X = 5in 3x .
—y = 25]11:!(
SIN° X —C0s5™ X
Solution:
Consider
sin % —sin3x
L.H.S. : |-.\—1
5N X —Co08™ X

Using the formula

i

5inA—sinB= Ems[

A+B .(ﬁ—lﬁi]
sin
2 S 2
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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.

cos4x +cos3x +cos2x ﬁ
=¢ot 3x

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

f‘HE] [
cos
2

sinA +s3nB=2 siu[

NCERT Solutions for Class 11 Maths Chapter 3 —

2

=)

A-B

x4+ 2x dx =2x
2¢0os 5 cos 5 +C083x

L (4x+2x 4x —2x oL
2sin 5 cos +51n 3%

5

By further calculation
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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.
4tan x(l —tan’ x)
tandx = = :
|—6tan” x +tan” x
Solution:
Consider

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

By using the formula

NCERT Solutions for Class 11 Maths Chapter 3 —
Trigonometric Functions
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2tan A
tanEA:L,
I—tan” A
_ 2tan2x

| —tan® (2x)
It can be written as
"‘u
1—tan® \

L 2 tan x T‘

1—tan L.

[ 2tanx
ff

By further simplification
[ dtanx ]
l—tan” x

- dtan” x
[I—tan" \}
Taking LCM

4tanx
\l—tan:xJ

(1-tan” .5;}: —4tan® x
{I— tan” x }:
On further simplification
4tanx(l—tan: x}

(1 —tan” .‘{): —dtan” x

We get

xll-eu'nx[l—tan2 x]

| +tan* x —2tan” x —4tan” x

It can be written as
4 tan x(l — tan” }:)

T l—6tan® x+tan’ x

=RHS

24. cos 4x = 1 — 8sin2Xx coszX

NCERT Solutions for Class 11 Maths Chapter 3 —
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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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EXERCISE 3.4 PAGE: 78
Find the principal and general solutions of the following equations:

1. tanx =13
Solution:

It is given that
tanx =43

We know that
n

fan—= xﬁ
3

It can be written as

f %

4n [ ®)
mnt TJ: Iﬂ]'t[rl:-l—— |
3 3 )

Hence, the principal solutions are x = /3 and 4m/3
i
fan x = lan—
3
We get
T
X=nm+ ? where ne Z
Hence, the general solution is

T
X=nm+ E where ne 7

2.seCxX =2
Solution:

It 15 given that
sec k=2

We know that
T

sec— =2
3

It can be written as
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Hence, the principal solutions are x = /3 and 5n/3.

i
SECXK =8€C—
=]

We know that sec x=1/coz x

FL!
COSX =C05—

T
X =2m‘c:t;. where ne Z

Hence, the general solution 1s

T 5
x=2nnt—, where ne 7

3

3.cotx=—-13
Solution:

It iz given that
cotx==-3
We know that

- -
cot—= \J"'f'
ﬁ b |

It can be written as

[y

T 04
CDI[TE——J =—cot —=—+
6 6

And

T T
cot| 2m—— J =—cof—= —v‘rg
[ f &

S0 we get

5m = [ §ss =
cot 3 =—3 andcot— =3
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Hence, the pnincipal solutions are x
m
cotx =cot—
We know that cotx=1/tanx
am
tanx = tan—
(i}
So we get
in
X =N7 +?, where ne 7
Hence, the general solution 1s
5m
X =N% +?. where ne Z

4.cosecx=-2
Solution:

It 13 given that
cosec x=-2

We know that
s

cosgc—=12
iy

It can be written as

Il

bl T
{Jt}HEL‘L?[ + ]: —gpser —==2
6 4]
And
i
Tt T
L'{]Ht‘l._‘| 2~ W: —eoser—=—2
\ 6/ 6

S0 we get

in 1lx
cosec—=-2 and cosec—— =—

NCERT Solutions for Class 11 Maths Chapter 3 —

=51/6 and 11w/6.

Hence, the principal solutions are x = 7n/6 and 112/6.

T
COSECX = L0see—
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We know that cosecx=1/sinx
. . am

51N X = 51—
So we get

I .
x=nn+(-1)’ o where n e 7
Hence, the general solution 1s

Im .
x=nn+(-1)’ e where ne Z

Find the general solution for each of the following equations:
5. cos 4x = cos 2x

Solution:

It iz given that

cos dx=cos 2x

We can write it as
cosdx—cos2x=10

Using the formula

A

-+

I'I _ b1
cash—cusB:—Esin[ B)Isin[h B J

I
a3

We get

A . kY i o
—Esin[hh-l-zx Jsintq'x 2.\:]:{]
2 2

By further simplification

sin 3xsimnx=10

We can write if as
sin3x=0orsmnx=0

By equating the values
dx=nmorx=nn wherene 7
We get

x=mr3 orx=nn wheren £ 7

6.c0s 3Xx + cosX—-cos2x =0
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Solution:
It 15 given that
cos3xteoosx—cos2x=10

We can write 1t as

In+x In—-x
Ems[ 5 Jcms[ 5 J—cosh:[}

Using the formula

fA+B "A-B
cos A +cos B=2cos| ; ]msL# J
\ i

2
We get
2eos2Ecosx—cos2x=0
By further simplification
cos2x (2cosx—1)=10
We can write it as
cos2x=0or2cosx—1=0
cos2x=0orcosx=1/2

By equating the values

m ¥l
2x:[2n+|]? or cosx =cos—. wherene Z
& .

We get
A s s
x={2n +I]1 or  x=2nmt—, whereneZ
¥

7.sin2x+cosx=0
Solution:

It is given that

sin2x +cosx=0

We can write it as
2sinxcosx+cosx=0
cosx (2sinx+1)=0
cosx=0or2sinx+1=0

Letcosx =0

NCERT Solutions for Class 11 Maths Chapter 3 —
Trigonometric Functions
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T
cosx =(2n+1) = where ne Z

2smx+1=0

So we get
-1

sINX =—=-—5IN—
2

We can write it as
i T . ]
=sin| m+— |=sin m:+—J
. 6 6,

o
= gin—
6

We get
v JTE "
X= HT{+[—|}I 6 where ne Z

Hence, the general solution 15
T

NCERT Solutions for Class 11 Maths Chapter 3 —
Trigonometric Functions

i -
i) il Wy =
{._n-’rl}_:I or nm+(—1}) ﬁ.HEZ

8.sec? 2x =1 —tan 2x
Solution:

It is given that

sec? 2x = 1 —tan 2x
We can write it as

1 +tan?2x =1 —tan 2x
tan22x + tan 2x =0
Taking common terms
tan 2x (tan2x +1) =0
Here

tan2x=0ortan2x+1=0

Iftan2x =0
tan2x =tan 0
We get

2x=nm+0, wheren € Z

x =nn/2, wheren € Z
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tan2x+1=0
We can write it as
tan2x=-1

So we get

n n
=—tan—=tan| m——
il

in
= tan —
4

Here

2x =nm + 3n/4, wheren € Z
x =nn/2 + 3n/8, wheren € Z
Hence, the general solution is nn/2 or nn/2 + 3n/8, n € Z.
9.sinx+sin3x+sin5x=0
Solution:

It is given that

sin x + sin 3x +sin 5x =0
We can write it as

(sin X +sin 5x) + sin 3x =0
Using the formula

A-B)

)
o (x+5% x=5x7 ) .
{lsm[-- _—j--]cos[- = ﬂ+s:n3x={r

By further calculation

. . . A+B
5L|1A+5|ni3=15m( rn )cos(

2 sin 3x cos (-2x) +sin3x =0

It can be written as
2sin3xcos2x +sin3x =0

By taking out the common terms
sin3x (2cos2x+1)=0

Here
sin3x=0o0r2cos2x+1=0

Ifsin3x=0

NCERT Solutions for Class 11 Maths Chapter 3 —
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3x =nm, wheren € Z
We get

x =nn/3, wheren € Z
If2cos2x+1=0

cos 2x =—1/2

By further simplification
=—cosm/3

= cos (m—m/3)

So we get

cos 2x = cos 21/3

Here

an
2x=2nnt—, wherene Z
i ]

Dividing by 2

T
x=nnt—. wherene 7

Hence, the general solution is

nr by
— ornuntz—, nel

¥

3 3

NCERT Solutions for Class 11 Maths Chapter 3 —
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MISCELLANEOUS EXERCISE

Prove that:
1.
T On 3m 51
2005 —C08 — 4+ COS— 4+ C0% —= 0
3 12 13 13
Solution:
m O 3T 5n
LHS =2Cc05—c0os—4+Cc0os—4Ccos—
13 13 13 13

Using the formula

msx+cnﬁy:’_’cns[ K;-}-]mg(“ _?"J

2
Sowe get
3n Sm in S5m
m9m AT 13 13
=2cos—cos—+2¢c05| ——— |cos| ——=
13 13 2 2

By further calculation

n 9n 4n =K
=2cos—cos—+2cos—cos| —

13 13 13 13
We get

n Yn 4n T
= 2008 —cos—+ 2 Cos —Cos

13 13 13 13

Taking out the common terms

it can be written as
9t 4= Ot  dn
..+..... APy eI LA
13 13 13 13
2 2

n
=2cos T 2cos Cos

On further calculation

T T S
=2¢0s— | 2¢08— €08
13 2 26

We get

NCERT Solutions for Class 11 Maths Chapter 3 —
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2. (sin 3x + sin x) sin X + (cos 3x — cos X) cos X = 0
Solution:

Consider

LHS = (sin 3x + sin x) sin X + (cos 3X — COS X) COS X
By further calculation

=sin 3x sin X + sin? X + c0s 3X COS X — COS? X
Taking out the common terms

= €0S 3X C0S X + sin 3x sin X — (C0S? X — Sin* X)
Using the formula

cos (A —B) =cos A cos B +sin Asin B

= c0s (3x — X) — cos 2X

So we get

= C0S 2X — COS 2X

=0

=RHS

3.

{L‘us X +CO5 *_i,-'}: +(sin x —sin }'}: — 4cos’ *

Solution:
Consider
LHS = (cos x + cos y) 2+ (sin X —sin y) 2

By expanding using formula we get

= C0S? X +C0S?Y + 2 C0S X COSY +Sin? X +siny—2sinxsiny

Grouping the terms

NCERT Solutions for Class 11 Maths Chapter 3 —
Trigonometric Functions

= (cos? X + sin? X) + (cos* y + sin?y) + 2 (Cos X cos Y — sin X sin'y)

Using the formula cos (A + B) = (cos A cos B —sin A sin B)

=1+1+2cos(x+Yy)
By further calculation

=2+2cos(X+Yy)
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Taking 2 as common
=2 [1+cos (x+Yy)]

From the formula cos 2A =2 cos? A -1

:E{HZ«:{}S?[%‘E]—I}

We get

f .
X+
= 4dcos’ | j']

L s

= RH5
4,

SX=¥

(cosx —cos }'}: +(sin x —sin }']: = 4sin

Solution:

LHS = (cos x — cos y) 2 + (sin X —sin y) 2

By expanding using formula

= C0S?X + C0S?y — 2 COS X COS Y + Sinz X + sin?y — 2 sin x sin y
Grouping the terms

= (cos? x + sinzx) + (cos? y + sin?y) — 2 (cos X cos y + sin x sin y)
Using the formula cos (A — B) = cos A cos B + sin Asin B
=1+1-2]cos (x—-V)]

By further calculation

=2[1-cos (x—VY)]

From formula cos 2A =1—-2sinz A

=1[1—{1-Mf[%]”

We get

=-'I.~sinj[\_}']
2

= RHS
5. sin X + sin 3X + sin 5x + sin 7X = 4 c0s X c0s 2X sin 4x

Solution:

Trigonometric Functions
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LHS = 5in x + 5in 3% + 5in 5% + 5in 7x
Grouping the terms

= (sin x + sin 5x) + (sin 3x + sin 7x)
Using the formula

sin.-*—‘m+sin|3:25in(ﬁ+ﬁj-cos(ﬁ_n]
L 2 2
S50 we get

. [ x4+5x X —5x L 3x4+Tx (3% —Tx
= 2sin L COS +2sin cos
2 2 2

By further calculation

[

= 2 5in 3x cos (-2x) + 2 sin 5x cos (-2x)
We get
= 2 sin 3x cos 2% + 2 sin 53X cos 2x

Taking out the common terms

=2 cos 2x [sin 3x + sin 5x]

Using the formula we can write it as

.3+ 5 [ — 32
=2c052x[25m[$]-c05[¥”

We get

= 2 cos 2x [2 sin 4x. cos (-x]]
=4 cos 2x sin 4x cos X

= RHS

6.

(sin 7x +sin 5x ) + (sin 9x + sin 3x) — tan 6x

(cos 7x +cos5x )+ (cos 9x + cos 3x)

Solution:

Trigonometric Functions
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L Hg = \sin7x +sin5x)+(sin 9 +sin 3x)

(cos Tx +cos5x ) +(cos9x +cos3x )

Using the formula

sin A+smn B = Isin[ el J-cos[ﬂ,_ B]. cos A +cosB = -cus[ L5 J-cns[ ’%:B)

7 7 :

e aa

[ Txasxy  (Tx=5xY C(9x+3xY  [(9x—3x)
Jsmt = |~cos| —— | |+| 2sin J-cnst
— £ b "ll

B g Tx+35x ] Tx—5x Ox + 3x
2cos : J-m:-: “ | |+ ] 2cos

By further calculation

ala

2sinfx-cosx|+|2sin 6x-cos3x
N 1+[ ]

- [2cos6x - cosx]+[2cos6x cos3x]

Taking out the common terms

2sin 6x [cos x + cos 3x]

 2cos 6x [cos X +cos 3x]
We get
=1an 6%
= RHS
7.
X 3x

sin3x+sin2x —sinx =4sin xcos—cos—
2 i

Solution:
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LHS =s5in 3x + sin 2x—sin x
It can be written as
=sin 3x + [sin 2x —sin %)

Using the formula

F
. A+B) .
s A —sinB =2cos . ssm[

: (2x+x) . (2%
=5 3x+ lcﬂsl

By further simplification

5 5 '33{\' | ."i\'
=5l ax + ..EDS| — |53r| |
7 ¥

o= s o=

. 3x . X
=35in 3x + 2 cos— sin —
- =

Using formula sin 2A=2 sinAcos B

s Ix Ix 3x . 0x
= 28N —- 05— + 2 CO05— 3510 -
o | | F g g

Taking out the common terms

(3% ax) (=)
_-Zr.:ust— S| — |[+81 L—
: _,l' : ! :_,I'

From the formula

5inﬂ-l-sinBz25in| 8| -
w2 %

- —

"_’Sx"l foxg

|

(A2 AR
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We get
™ i
“.
4sin Mus| — Jmsl T

= RHS
8. Find sin x/2, cos x/2 and tan x/2 in each of the following:

tan x = —% . % In guadrant Il

Solution:

It is given that

¥ is in quadrant Il
T

— = X< T

2

Dividing by 2

m X T
—_— =
4 2 2

Hence, sin x/2, cos /2 and tan x/2 are all positive.

4
lanx=-— -
2

From the formula sec® x = 1+ tan® x
Substituting the values

sec’ x=1+(-4/3)

We get

=1+ 16/9=25/9

Here
. 9
CO8 x=—
25
3
COSY =1 —
5

Here x is in quadrant |1, cos x is negative.

cos X = -3/5

From the formula
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= .T
cosx=2cos ——1

i

Substituting the values

-
-3 X
— =205 —=|]
3 9

By further calculation

From the formula

> :.T :.T
511 ?+cns —=]

Substituting the value

Cax (1Y
sin" —+| — | =1
2 [JE]

By further calculation

s X 1 4
s —=]—-—=—
5 5
We get
sin—= .
J5
Cx 245
SiNn—=
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2
3

tan—= = =7
q

Here

=

=

o L
P

Hence, the respective values of sin x/2, cos x/2 and tan x/2 are

25 5

-5—, and 2
5 5

9. cos x =-1/3, x in quadrant 111

Solution:
It is given that

¥ is in quadrant [l
In

M X < —
2

Dividing by 2

T X 3m

2 2 4

Hence, cos x/2 and tan x/2 are negative where sin x/2 is positive.

COSN =——

From the formula cos x =1 — 2 sin® x/2
We get

sin“x/2=(1—cosx)/2

Substituting the values

(1) (]
_ S _ 3

2 2
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Hera
s.mi=\'IIE
2 B
“iill'x' = 1@}{ -\IIE — \(E
: 1_\‘@ L3

I_l‘

W

Using the formula

2
cosx =2cos ;‘I

We get
X l+cosx
B5T = = —
2 2

— =

Substituting the values

B i

[ ]
I~

X
CO5—=—

2. 43

By further calculation

Lﬁﬁi:——!—nx}i}-:_—{}
p. 3 V'IE 2
Here
[ N2
sin-"fi LﬁJ
tan — 2 ke B
2 -.:1:r:.*"i ___]_J
> (5

NCERT Solutions for Class 11 Maths Chapter 3 —

Therefore, the respective values of sinx/2, cos /2 and tan x/2 are

{E—. _ﬁ, and —\E

3 3
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10. sin x = 1/4, x in quadrant |11

Solution:

It is given that

% isin quadrant Il

s
— X

Dividing by 2

T X =

4 2 2

NCERT Solutions for Class 11 Maths Chapter 3 —
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Hence, sin x/2, cos x/2 and tan x/2 are positive.

sinx =

From the formula cos® x =1 —sin® x

We get
cos? x=1—(1/4)*
Substituting the values

cos’x=1—1/16=15/16

We get
W15
COSN = =———
4
Here
-%  |l—cosx
ST —=
2 2

Substituting the values

[
L4 J_4+vﬁ
2 8
We get
. X 4415
SN—=,|—
2 8

Multiplying and dividing by 2
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oo
=
o |

4+1.|'r1? E

By further calculation

8+2\."'E_5"

16

J8+2415
4

3

Hera

| +cosx
g

3 X
oS’ —=
=
-

By substituting the values

H[_JF];I—JE
B

7

2 8

By multiplying and dividing by 2

_ [4=fis 2
8 2

It can be written as

_ [8-24i5

16
;Js—zxﬁ
d

We know that

-

sin -

-3

tan — =
05

I3 |
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Substituting the values

W
W‘JS*F

By multiplying and dividing the terms

Jsﬂﬁ 8+ 2415
8-2415 8+2415

We get

(H‘*Eﬁ_}j B 8+ 2415

64-60 2

=4+415
Therefore, the respective values of sin x/2, cos /2 and tan x/2 are

3,.{'3+2_~,1E ] JE_EJF and 4+415

4
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