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Exercise 3.1 Page: 54
1:
Find the radian measures corresponding to the following degree measures:
(i) 25°  (ii) —47°30' (iii) 240° (iv) 520°
Solution:
(i)
We2Gtow that 180° =  radian

o 25° = L 25 radian= 5—7[ radian
180 36

(i)
—47°30'_1
~47°30" =47

-95
=— degree
> g

Since 180° = rzradian

_—%degree:ix(—Sjradian :( 19 j;zradian :_7—1297zradian

2 180 2 b6 x
. —=47°30'= _—1977 radian
72

(iii)
We KW that 180° = radian

o 240° = L 240radian= ﬂ s radian
180 3

(iv)
We 15287 that 180° = zradian

.. 520° = Z. x520radian = 26—” radian
180 9

2:
Find the degree measures corresponding to the following radian measures
(Use m= - ).

.11 . L5 I
) = i) —4 i) 2T iv) —
(i) 16 (i) (iii) 5 (iv) 5
Solution:

L 11

| —_
(i) T
We know that 7 radian =180°

11 . 180 11 45x11
. —radian = ——x—degree = degree

16 7 16 TTX
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_ 45x11x7

315
degree = ——degree
22x4 8

3
=36—degree
3 g

3x60

=39°+ minutes [1°=60"]

=39°4+22 '+% minutes

=39°22'30" [1' = 60”]
(ii) —4
We know that 7 radian =180°

_4radian = 20 (—4)degree = %72(_4) degree
T

_ 2520 degree = —229 1 degree
11
=-229°+ % minutes [1°=60"]

=-229°+5'+ E minutes
11
=-229°5'27" [1' = 60”]
(iii)
We know that 7 radian =180°

7 radian = 180 ><5—7[ degree = 300°
T 3
I
iv) —
(iv) 5
We know that 7 radian =180°
= radian = 180 ><7—7[ = ilnF
T
3:
A wheel makes 360 revolutions in one minute. Through how many radians does it turn in one
second?
Solution:
Number of revolutions made by the wheel in 1 minute = 360

*. Number of revolutions made by the wheel in 1 second = % =6
In one complete revolution, the wheel turns an angle of 2 7 radian.
Hence, in 6 complete revolutions, it will turn an angle of 6x2z radian,
i.e., 12 7 radian
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Thus, in one second, the wheel turns an angle of 12 7 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.

Solution:

We know that in a circle of radius r unit, if an arc of length | unit subtends an angle 6
radian at the centre, then
=1
r
Therefore, for r =100cm, | =22cm, we have

22 180 22 _180x7x22

60 =—radian = — x——degree = —————degree
100 7 100 22x100
= % degree = 12% degree =12°36' [1°=60']

Thus, the required angle is 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:
Diameter of the circle = 40 cm

. Radius (r) of the circle =%cm=200m

Let AB be a chord (length =20cm) of the circle.

£

AAN

AS S~ B
In AOAB, OA =0B = Radiusof circle=20cm
Also, AB =20 cm
Thus, AOAB is an equilateral triangle.

. 0=60°= % radian

We know that in a circle of radius r unit, if an arc of length | unit subtends an angle & radian
at the centre then

o=2
r
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Z_4B _, Jp-20m
3 20 3

Thus, the length of the minor arc of the chord is ZOTﬁcm :

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:
Let the radii of the two circles be r, and r,. Let an arc of length | subtend an angle of 60° at

the centre of the circle of radius r,, while let an arc of length/subtend an angle of 75° at the
centre of the circle of radius r,.

Now, 60° = z radianand 75° = 5—7[ radian
3 12

We know that in a circle of radius r unit, if an arc of length | unit subtends an angle 6.
radian at the centre then

¢9=lorlzr¢9
r
2 _ L7 and | = 57
3 12
nz _ o
3 12
r,5
=0 ="
4
n_3
r, 4

Thus, the ratio of the radii is 5:4.

7

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

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

Solution:
We know that in a circle of radius r unit, if an arc of length | unit subtends

An angle @ radian at the centre, then 8= !

r

It is given that r =75cm
(i) Here, 1 =10cm

0= E radian = 3 radian
15
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(i) Here, 1 =15cm

6?:E radian 1 radian
75 5

(iii) Here,I =21cm

0= E radian = l radian
75 25
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Exercise 3.2 Page: 63

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

COSX =— ; , X lies in third quadrant.

Solution:
COSX =—
2

sin? x+cos® x =1
= sin® x =1—cos® X

2
=sin?x =1—(— 1)

2
—sin?x=l-t= S
4 4
:>sinx=i§
Since x lies in the 3" quadrant, the value of sinx will be negative.
sinx=—ﬁ
2
Cosec X = ol N—
sinx 3 J3
2
2
tan x = SIN X _ _ \/§
cosx (1
-2)
cotx=—— =L
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2:

sin X =§, x lies in second quadrant.

Solution:
. 3
sinx=—
5
1 5
COSGCXZ_—Z ==
sin X 3

(J'I\OO‘I—‘
NG

= cos®* x =1-sin®x
3 2
= C0s° X :1—(—j
5
= €0s® X =1—3
25

= c0s? X _16
25

:>cosx=4_rﬂ
5
Since x lies in the 2" quadrant, the value of cosx will be negative
4
S COSX=——
5
1 1 5
SeCX=——= =—=
4

cot X :%, x lies in third quadrant.

Solution:

cotx=§
4

https-//byjus.com



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

H——————————.—.—.—.—.—.—.—.—.—.—.———=—
[{BYJUS

The Learning App NCERT Solution For Class 11 Maths Chapter 3 Trigonometric Functions

wl b

1 1
tanx=——=—-
cot X (3)
4
1+tan® x =sec? x
2
:>1+(fj =sec’ X
3
:>1+E=sec2x
9
7.
= == =sec® x
9

=Secx = J_r§
3

Since x lies in the 3™ quadrant, the value of secx will be negative.
5

S.SeCX=——
3

1 1 3
COSX=——=—c=——

secx (_SJ 5
3

) (4) (—3) 4
=sinx=| — x| = |=—=
3 5 5
1 5
COSECX = ——=——
sin X 4
4.

secX :ﬁ, x lies in fourth quadrant.

Solution:

13
SeCX =—
5

cosx=i=—:
Sec x (13)
5

sin® Xx+cos® =1
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2
=sin®x :1—(£J
13

. 5 25 144
=sin“X=1-—=—
169 169

=sinx= J_rE
13
Since x lies in the 4" quadrant, the value of sin x will be negative.

' 12
SSINX=——
13

tanx=—%, x lies in second quadrant.

Solution:
tanx = —i

12

1 1 12
cotx=—=—"_=-—"°=

tanx_(_Sj 5
12

169
—>——=S€eC” X
144

:>secx=iE
12

Since x lies in the 2" quadrant, the value of sec x will be negative.
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SeCX=——
1 12
COSX=——=>"——=—"—
secx (_ 13) 13
12
sinx
tan X = ——
COS X
o 5 _ sinx
)
13
5 12y 5
=SINX=| — |X| —— |=—
12 13) 13
1 1 13
COseC X = = =—.

Find the values of the trigonometric functions in Exercises 6 to 10.
6:
sin765°.

Solution:
It is known that the value of sinx repeat after an interval of 2n or 360

. sin765° =sin(2><360°+45°) =sin45° =i.

N

cosec(—1410°)

Solution:
It is known that the values of cosec x repeat after an interval oc360° or

. cosec(—1410°) = cosec(—1410°+4x360°)
= cosec(—1410°+1440°)
=cosec30°=2.

Solution:
It is known that the values of tanx repeat after an interval of n or 180°.

tan=F —tan6 7 = tan| 67+ % —tanZ =tan60°=+/3.
3 3 3 3
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ol

Solution:
It is known that the values of sinx repeat after an interval of 2n or 360°.

c.sin —& =sin —&+2x27z):sin(£):£.
3 3 3 2

10:

Solution:
It is known that the values of cot x repeat after an interval of n or 180°.

~eot) — 7 ) ot 7 L4z = cot F =1,
4 4 4
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Exercise 3.3 Page: 73
1:

: 1
sin?” +cos?” —tan? ¥ =—
6 3 4 2

Solution:

L.H.S =sin? " +cos? © —tan? *
6 3 4

()

_1,1, 1
4 4 2
=R.H.S.

2:

Prove that 2sin? ”* + cosec? 7—ﬁcos2 T _3
6 6 3 2

Solution:

L.H.S. =2sin® Z+cosec2 7%[cos2 Y

(3] reowe(=+5)(3)

=2| = | +cosec”| 7+ —

2 6 )\ 2
1
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3:

Prove that cot? %+cosec%[ +3tan? % =6

Solution:

LHS. = c0t2%+cosec%[+3tan2 z

6
(B e~}
= +cosec| r—— |+3| —=
6 NE]
=3+cosec£+3><1
6 3

=3+2+1=6
=R.H.S

4:

Prove that 2sin? 37” +2c0s’ % +2sec? % =10

Solution:

L.H.S. =2sin? 3T7z+20052 %+25ec2 <

3
T ¢ 1 - 2
=28in| 7—= |} +2| —=| +2(2
{ ( 4)} &) 2@
72'2 1
=2<sin—=} +2x=+8
g} 23
=1+1+8

=10
=R.H.S

5:
Find the value of :
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(1) sin75°
(i) tan15°

Solution:

(i) sin75°=sin(45°+30°)
=5in45°co0s30°+ cos45°sin 30°
[sin(x+y)=sinxcosy-+cosxsiny |

@(ﬂ@@

N AN RN

(ii) tan15° = tan (45°-30°)

tan 45° —tan 30° tanx—tany
= tan(x-y)=———-—
1+tan 45°tan 30° l+tanxtany
I S
B _ B

1) B+1
1+1

&

=J§—1= (~/§—1)2 =3+1—2J§
Va1 (VB)(V3-1) () (o
4—2x/§:2_\/§

3-1

6:

Prove that cos z—x cos z_ —sin z—xjsin(z— ):sin X+
(4)(4@ (4 g7y 7in(ery)

Solution:

N A )
e OIS Rt e
g b Sl g el
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.+ 2c0s Acos B =cos( A+B)+cos(A-B)
—2sin Asin B =cos(A+B)—cos(A—B)

-2 e 5o (5 ]

:cos{%—(x+ y)}

=sin(x+y)
=R.H.S.
7
tan (” + xj
—_ 2
Prove that 4 = G+tan Xj
tan (ﬁ—xJ ~lanx
4
Solution:

tan A+tan B and (A—B)= tan A—tan B

tan” +tan x
4

T T 1+ tan x
tan(+xj 1—tan = tan x (1 " j Ls R
L.H.S.= _ 4 oS 1‘ta“X =( j _RH.S.
tan| % —x tan - — tan x '8N X o\ JSHN X
4 4 1+tan X
1+tan§tanx
4
8:
cos(z+x)cos(—x
Prove that (77 X)008(=x) =cot? x
. T
S|n(7z—x)cos(2+xj
Solution:
cos( 7 +x)cos(—x
LHs, —coslrx)eos(x)

Sin(ﬂ'—X)COS(Z-I- x)

_ [—cosx][cosX]
(sinx)(—sinx)

_ —cos? X
—sin® x
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= cot’ X
=R.H.S.
9:

cos(%+xjcos(27z+ x){cot(?’?ﬂ—xj+cot(27z+ x)} =1

Solution:
L.HS. = c:os(%Z + xj cos(27r+ x)[cot(%ﬁ — xj + cot(27z+ x)}
=sin Xcos x[tan X+ cot x]

. sinx cosX
=SiN XCOS X| —— +—
COSX sinx

) sin’ X +cos” X
=(sinxcosx)| —————
sin X cos X

=1=RH.S.

10:
Prove that sin(n+1)xsin(n+2)x+cos(n+1)xcos(n+2)x=cosx

Solution:
L.H.S. =sin(n+1)xsin(n+2)x+cos(n+1)xcos(n+2)x
=%[Zsin(nﬂ)xsin(n+2)x+2cos(n+1)xcos(n+2)x]
_l{cos{(n+1)x(n+2)x}cis{(n+1)x+(n+2)x} }
2| +cos{(n+1)x+(n+2)x}+cos{(n+1)x—(n+2)x|
.+ —2sin Asin B =cos( A+ B)—cos(A-B)
[ZcosAcosB:cos(A+B)+cos(A—B) }
=%><2cos{(n+1)x—(n+2)x}

=cos(—x)=cosx=R.H.S.

11:
3r 3 )
Prove that cos T+X —CO0S T_X :—\Esmx

Solution:
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It is known that cos A—cos B :—Zsin(A;r Bj.sin(A; Bj

S LH.S. = 005(3—7[ + xj —cos(s—” —X
4 4

(oG G

2 2

=-2sin

= —Zsin(?’—”jsin X
4

= —23in(7z—zjsin X
4

/A
=-2sIn=sin X
4
=-—2x——xSin X

7
=—J/2sinx

=R.H.S.

12:
Prove that sin® 6x—sin® 4x =sin 2xsin10x

Solution:
It is known that

sin A+sinB = Zsin(A; B]COS(A; Bj, sin A—sinB = Zcos(AJr

sin| ——
2
- L.H.S. =sin® 6x—sin® 4x
:(sin 6X +Ssin 4x)(sin 6X —sin 4x)

(25 o252 [ e 25 252

=(2sin5xcos x)(2cos5xsin x) =(2sin5xcos5x)(2sin xcos x)

=sin10xsin 2x
=R.H.S.

13:
Prove that cos? 2x —cos® 6x =sin4xsin8x

Solution:
It is known that

https-//byjus.com
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cos A+cosB = 2cos( AJZF B)COS(A; Bj, cos A—cosB :—2sin(AJ2r Bjsin[A; B)

. L.H.S.=cos? 2x —cos® 6x
=(cos 2x+Cos6x)(Ccos 2x —6X)

| o 25 e 25| 2o 252 o 25

=[ 2cos 4xcos(—2x) |[ —2sin 4xsin(-2x) ]
=[2cos 4xcos 2x]|[ —2sin 4x(—sin 2x) |

=(2sin4xcos4x)(2sin 2xcos 2x)
=sin8xsin4x=R.H.S

14:
Prove that sin2X+ 2sin4x-+sin6x = 4cos> Xsin 4x

Solution:
L.H.S. =sin2x+2sin4x+sin6x

:[sin 2X+sin 6x]+25in 4x

= 25in(2x+6x)cos(2)(_6xj +2sin4x
2 2
{ sin A+sinB:25in(A;Bjcos(%ﬂ

=2sin 4xcos(—2x)+ 2sin4x

=2siN4Xcos2x+2sin4x
=2sin 4x(cos 2x+1)

=2sin 4x(2cos2 x—1+1)

—2sin 4x(20032 x)
=4cos® xsin 4x
=R.H.S.

15:
Prove that cot 4x(sin5x+sin3x) = cot x(sin5x—sin 3x)

Solution:
L.H.S =cot 4x(sin 5X +Sin 3x)

cot4x . [ Bx+3x 5x—3X
=— 2sin cos
sin4x 2 2
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{ sin A+sinB = Zsin(A;L BJCOS(A; Bﬂ

_( cos4x
sin4x
= 2C0S4XCos X

R.H.S. =cotx(sin5x—sin3x)
COS X (5x+3xj : (5x—3xj
=——| 2C0s sin
sin X 2 2
sin] ——
2

j[zsin 4xcos x|

{ sin A—sinB= ZCOS(A+

=@[2cos4xsin X]
sin x

= 2C0S4X.Cos X

L.H.S.=R.H.S.

16:

Prove that C.059X—C(.)S5X _ sin 2x
sin17x—sin 3x c0s10x

Solution:

It is known that

(25

cos A—cosB :—25in(A+

Bjsin(%), sin A—sinB = 2cos( At
L LHS. = c_ost—c<_355x
SIN17X —sin 3x

. (9x+5x) . (9x-b5x
—-25sIin .sin
_ -aon| 255 Jon( 255)
17x+3x) . (17x—-3x
2cos( > J.sm( > j

_ —2sin7X.sin2x

~ 2c0s10x.5in 7X
sin 2x

"~ c0s10x

=R.H.S.

17:
Prove that: w =tan4x
COS5X +c0s3x

Solution:
It is known that

https-//byjus.com
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sin A+sinB =25in(AJ2r B)cos(A;Bj,

cos A+cos B :2cos(A; BJCOS(A;BJ

L LHs 2SN 5X+sin3x
COS5X +C0S 3X

. [ 5X+3x 5x—-3x
2sin .COS
_ ( 2 j ( 2 j

B (5x+3xj (5x—3x)
2C0s 5 .COS

2

_ 2sin4x.cos X

2C0S4X.CoSs X
=tan4x=R.H.S.
18:
Prove that SN X =SINY _ pan X=¥

COS X+COS 'y 2

Solution:

It is known that
sin A—sinB = 2COS(A; Bjsin(A_ Bj,

2
cos A+cos B :2cos(A+ BJCOS(A_BJ
2 2
. LHs ZSInXx=sny
COS X +COS Y

ZCOS(MJ.SH’] (x—y)
B 2 2

Prove that w =tan 2x

COS X + C0S 3X

Solution:

https-//byjus.com
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It is known that
sin A+sinB = Zsin[AJzr BjCOS(A_ Bj,

2
cos A+cosB = ZCOS(A+ BJCOS(A_ Bj
2 2
CLHS = sin X +sin 3x
COS X + C0S 3X

. [ X+3Xx X —3X
2sin cos
2 2
X+ 3X X —3X
2C0S cos
2 2

_sin2x
C0S 2X
=tan 2x
=R.H.S.
20:
Prove that w =2sinX
sin“ X —Ccos” X
Solution:

It is known that
sin A—sinB = ZCOS(A; Bjsin(A; Bj,cos2 A—sin® A=cos2A

sin X —sin 3x
2 LHS. ="
sin“ X —cos” X

(x+3xj ; (X—BX)

2c0s sin

_ 2 2
—C0S 2X

~ 2cos 2xsin(—x)

© —cos2x

=-2x(-sinx)

=2sinx=R.H.S.

21:
Prove that C(_)S AX+ CPS 3x+ C_OS 2x =cot3x
SIN4X+SIin 3X +SIin 2X

Solution:
C0S4X+c0S3X +C0oS 2X

Sin4x+sin3x+sin 2x

LHS. =
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B (cos4x+cos 2x)+Ccos 3x
~ (sin4x+sin2x)+sin3x

4X +2X 4X —2X
2C0s cos +C0S3X
_ 2 2
. [ 4X+2X 4X —2X .
2sin > Ccos > +sin3x

{ cos A+cos B = 2005('6‘; BJcos(A; Bj,sin A+sinB = 25in(AJ2r BJCOSKA_ Bﬂ

2
_ 2C0S3XC0S+C0S 3X

~ 25sin3XCos X +Sin 3x
B cos3x(2cos x+1)

" sin 3x(Zcos x+1)
cot3x=R.H.S.

22:
Prove that cot xcot 2x —cot 2xcot3x —cot3xcot x =1

Solution:
L.H.S. =cot xcot 2x —cot 2x cot 3x —cot 3x cot X

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

:cotxcot2x—{wmx_1 (cot 2x+cot x)
cot x +cot 2x
. cot(A+B) = cot AcotB-1

cot A+cotB

= cot xcot 2x—(cot 2xcot x—1) =1=R.H.S.

23:
Atan x(l—tan2 x)
1-6tan® x+tan* x

Prove that tan4x =

Solution:
2tan A

1-tan® A
. LH.S.=tan4x =tan 2(2x)
_ 2tan2x
- 1-tan’(2x)

It is known that tan2A =
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( 2tan x
1—tan? x

2tan x
[1 tan® xj
4tan x
(1 tan® xj

Atan? x
(1—tan2 x)2

( Atan X )

_ 1—tan’ x
(1—tan2 x)2 —4tan? X

(1—tan2 x)2

1-—

Atan x(l—tan2 x)
(1—tan2 x)2 —4tan? X

4tan x(1-tan’ x)
1+tan* x—2tan® x —4tan® x
Atan x(l—tan2 x)
1-6tan® x+tan” x

=R.H.S.

24:
Prove that: cos4x =1—8sin? xcos’ X

Solution:
L.H.S. =cos4x

=c0s2(2x)
=1-2sin? ZX[COSZAZI—ZSinz A]
=1-2(2sinxcos x)’ [sin2A = 2sin Acos A]

=1-8sin® x cos® X
=R.H.S.

25:
Prove that: cos6x =32xcos® x—48cos* x +18cos® X —1

Solution:
L.H.S. =cos6x

=c0s3(2x)
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= 4cos® 2x—3c0s 2x| cos3A =4cos® A-3cos A |

= 4[(2005:2 x—1) ~3(2cos’ x—l)}[cos 2x =2c0s* x—1]

- 4[(20052 x) —(1)° ~3(2c0s x) +3(2cos’ x):|—6cos2 X+3
=4[ 8cos® x—1-12cos* x+6c0s” X | -60s” X+3

=32c0s® x—4—48cos* X+ 24 cos* x—6c0s* X +3

=32c0s® x—48cos* x+18 cos* x—1
=R.H.S.
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Exercise 3.4 Page: 78
1:

Find the principal and general solutions of the question tanXx= V3.

Solution:

tanx =+/3
It is known that tan g = «/§ and tan (4?”) =tan (72'4— Zj =tan Z = \/3_’

Therefore, the principal solutions are x :% and 47[.

3

T
Now, tan x =tan
T
:>x:n7r+3, where neZ

Therefore, the general solution is x =nz+ 7?: , Where neZ .
2.
Find the principal and general solutions of the equation secx =2

Solution:
secx=2

It is known that sec7Z =2 and sec s =Sec| 2z — i =sec” =2
3 3 3 3

S5z

Therefore, the principal solutions are X:Z and 3"

T
Now, Sec X =sec 3

T 1
=>CO0S X = COS SECX = ——
3 COS X

:>2n7zi7?:, where neZ.

Therefore, the general solution is x = 2nz + 7; , Where neZ.
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3:
Find the principal and general solutions of the equation cot x =—/3

Solution:

cotx =—/3

It is known that cot% = \/3_’

ool 7=Z |=—cotZ=—3 and cot| 27 -Z |=—cot Z =3
6 6 6 6
ie., cot%ﬁz—\@ and cot%z—ﬁ

Therefore, the principal solutions are x = %ﬂ and %

Now, cotx = cot%[

57 1
=tanx=tan— CotX =——
6 tan x

57
:>X:n7l'+?

Therefore, the general solution is x = nﬂ+5§

4:
Find the general solution of cosecx = -2

Solution:
cosec X =—2

It is known that
cosecz =2
6

.. cosec 7z+z = —cosecz =-2 and cosec| 2 2 —cos;ecz =-2
6 6 6 6

ie., cosec%[ =-2 and cosec% =-2

Therefore, the principal solutions are x = %[ and &

6

1
NOW, COoSeC X = COSGC?
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. . I { 1 }
=SINX=SIN— COSECX =——
6 sin X

=x=nr+(-1)" %[ where

Therefore, the general solution is x = n7z+(—1)n %[ where

oS!
Find the general solution of the equation cos4x =cos2x

Solution:
COS4X =C0oS 2X
=C0S4x—c0s2x=0

. (AX+2X) . [ 4AX—-2X
:>—25|n( 5 jsm( 5 ):0

{ cos A—cos B =—25in(AJ2r Bjsin(A; BH

=sin3xsinx=0

=sin3x=0or sinx=0

S.3X=nxw or sinx=0

s.3X=nrx or X=nz,whereneZ

nz
3

=X= or X=nrz, where neZ

6:
Find the general solution of the equation cos3x+cosx—cos2x =0.

Solution:
COS3X+C0SX—cos2x =0

:>2COS(3X2+2JCOS(3X2_X]—COS 2x=0 {cos A+cCcosB = 2cos( At

=2C0S2XcosX—cos2x=0
=c0s2x(2cosx—1)=0
=c0s2x=0 or 2cosx—1=0

?Jeo 522

=c0s2x=0 or cosx=%
T T
~.2x=(2n +1)§ or COS X =cos§, where neZ

:>x=(2n+1)% or x=2n7ri%,where neZ
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Find the general solution of the equation sin2x+cosx=0.

Solution:
sSin2x+cosx=0
=2sinxcosx+cosx=0

=C0S x(Zsin x+1) =0
=cosx=0 or 2sinx+1=0

Now, cosx =0 :>cosx=(2n +1)%, where neZ

2sinx+1=0

) -1 .7[.( 7[)( 72').772'

—=sinx=—-=—-sin==sin| 7+ = |=sin| z+= |=sin—

2 6 6 6 6
:>x=n7r+(—1)"%[,where neZ

Therefore, the general solution is (2n +1)% or n7z+(—1)" %,n eZ.

8:
Find the general solution of the equation sec” 2x =1—tan 2x

Solution:

sec® 2x =1—tan 2x

=1+tan® 2x =1—tan 2x
—=tan®2x+tan2x=0
—tan2x(tan2x+1)=0
=tan2x=0 or tan2x+1=0

Now, tan2x=0
=tan2x=tan0

=2X=nz+0, where
Nz

= X =—, Where

tan2x+1=0

=tan 2x :—1=—tanZ =tan z—z = tan3—7z
4 4 4

=2X= n7z+377[, where neZ

:>x=n—7[+3—7r, where ne Z
2 8

Therefore, the general solution is né[ or n—;+3§,n el

9:
Find the general solution of the equation sin x+sin3x+sin5x=0
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Solution:
sin x+sin3x+sin5x=0

(sinx+sin5x)+sin3x =0

:>{Zsin(Xzsxjcos(x_:xj}sin 3x=0 {sin A+sinB = 25in(A+

=2sin 3xcos(—2x)+sin 3x=0
=2sin3xcos2x+sin3x=0
:>sin3x(2c052x+1)=0

=sin3x=0 or 2c0s2x+1=0
Now, sin3x=0 =3x=nsx, where neZ

?Jeo 522

ie., x=n?7z, where neZ
2c0s2x+1=0

-1 T T
=C0S2X=—=—C0S—=CO0S| 7 ——
2 3 ( 3)
27
=>C0S 2X = COS—
3
:>2x=2n7r12?7[, where neZ
T
:>x:n7ri§, where neZ

Therefore, the general solution is n?ﬁ or n;zi%,n el.
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Miscellaneous Exercise Page: 81

1: Prove that: 2cos cosg—” +Cos 37 + cosS—7r =0
13 13 13

13
Solution:

L.H.S. =2cos 4 cosg—”+cos 37 +coss—7[
13 13 13 13

sz S\ (3 _5m
13 13 |46 13 13
2 2

{cosx+cosy = ZCOSLX; chos(X;yJJ

T 97 4 -7
= 2C0S— COS— + 2C0S— COS| —
13 13 13 13

=2003£cosg—”+2003
3 13

77— Viys T
= 2C0S— C0S — + 2 C0S — COS —
13 13 13 13

T Or A T
= 2C0S— C0S— + 2 C0S— COS —

13 13 13 13
4

T Or
=2C0S—| COS— + COS —
13| 13 13J

9z Az O o
13 " 13 |,g13 13
2 2

C

= Zcosl 2C0S
13

T T S5r
=2C0S—| 2C0S— COS—
13 2 26

= ZCOS£><2><O><COS5—7T
13 26
=0=R.H.S.
2:
Prove that: (sin3x+sinx)sinx+(cos3x—cosx)cosx =0

Solution:
E:PR82X-{( 13+ sin X ) sin X + (oS 3X — COS X ) COS X

=sin3xsin X +sin? X+ c0s 3X CoS X —Cos? X
= C0S 3X COS X +Sin 3xsin x—(cosz—sin2 x)

=cos(3x—x)—Ccos2x Lcos(A— B) =cos Acos B+sin Asin BJ

=0
=R.H.S.

3:

Prove that: (cosx+ cos y)2 +(sinx—sin y)2 = 4c0s? XLZV
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Solution:

L.H.S. =(cosx+cosy)’ +(sinx—sin y)’

=C0s” X+C0s” Y +2C0S XCOS y +sin® X +sin” y —2sin xsin y

= (cos” x+sin” x)+(cos’ y +sin” y) +2(cos xcos y —sin xsin y)

=1+1+2cos(x+Y) [ cos(A+B)=(cos AcosB—sin AsinB) |
=2+2c0s(X+Y)

=2[1+cos(x+Y)]

= 2{1+ 2cos’ (%) —1} [cos 2A=2cos’ A—1]

= 4c0os> (%j =R.H.S

4.

Prove that: (cosx—cos y)2 +(sinx—sin y)2 —45in2 XY

2
Solution:
L.H.S. (cosx—cos y)2 +(sinx—sin y)2
=C0s” X+C0s” Y —2C0S X COS Y +Sin” X+sin” y —2sin xsiny
= (cos® x+sin” x)+(cos” y +sin’ y) - 2[cos xcos y +sin xsin y]
=1+1-2[ cos(x—VY)] [ cos(A—B)=cos Acos B +sin Asin B |
=2[1-cos(x-Y)]

=2[1—{1—2sin2(x;2y)H [cos2A=1-2sin? A]

— 4sin? (X;zyj S

5:
Prove that: sin X+sin3x+sin5x+4sin7x =4c0s XCos 2xSin4x
Solution:

It is known that sin A+sinB = 25in(AJ2r B).COS(A; Bj

L.H.S. =sinx+sin3x+sin5x+sin7x
=(sin X-+sin 5x)+(sin 3x+sin 7x)

. [ X+5x X—5Xx . [ 3X+TX 3X—7X
=2sin .COS +2sIn Cos
2 2 2 2
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= 25in3xc0os(—2x) + 2sin5x cos (—2x)

=2sIiN3xXc0s 2X+ 2sin5xcos 2x
=205 2x[sin 3x+sin 5x]

=2¢0S ZX{Zsin(SXZSXJ.COS(3X;5XH

=2C0S 2x[23in 4x. cos(—x)]
=4cos2xsin4xcosXx=R.H.S.

6:

Prove that: (sin7x+sin5x)+(sin9x +sin 3x) _ tan6x
" (cos7x+c0s5x)+(cos9x +cos3x)

Solution:

It is known that
sin A+sinB = Zsin(AJzr B).COS(A; Bj,cos A+COSB = ZCOS(A; Bj.cos(A_ Bj

2

(sin7x+sin5x)+(sin 9x +sin 3x)
(cos7x+c0s5x)+(cos9x +Ccos 3x)

. [ 7X+5X 7X—5x . 9X+3x 9x —-3x
2sin .COS +| 2sin .COS
2 2 2 2
TX+5X 7X—5x 9X + 3X 9x —3X
2C0S .COS +| 2cos .COS
2 2 2 2

=[4tBx.cos x] +[2sin 6x.cos3x]
~ [2cos6x.cos ] +[2cos6x.cos 6X]

LHS. =

_ 2sin 6x[cos x +Ccos 3x]
205 6x[cos X +C0s3x]
=tan 6x

7:

Prove that: sin3x+sin2x—sin x =4sin xcosgcosg—zx

Solution:
L.H.S. =sin3x+sin2x—sin x

=sin3x+| 2cos 2x+X sin 2x—X sin A—sin B =2cos A+B sin A-B
2 2 2 2
:sinSX{ZCOS(%JSin(EH
2 2
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=sin 3x+2cos%sin5
2 2

=25in3—2)(.cos%+2cos%sing [sin2A=23inAcosB]
3ax\ . (3x) . (x
=2c0S| — || sin| — [+SIn| —
2 )| 2 2
i 3X X 3x X
sl |26 |GG
=Zcos(—] 2sin 5 coS

2 2
sin A+sinB = 25in(A+ B)cos(A_ BJ
2 2
:Zcos(§j.25in xcos(i)
2 2

=4sin xcos[zjcos(§J =R.H.S.
2 2

8:

Find sini,cos5 and tanz, if tanx=_—4,x in quadrant 11
2 2 2 3

Solution:
Here, x is in quadrant 11.

. T
.., —<X<71&

T X 7
D<o <=

There, sin X : cos> and tan >
2 2 2
are lies in first quadrant.

It is given that tan x = —g

2
sec® X =1+tan® x :l+(jj :1+E _
3 9 9
. COS? X _9
25
—=C0S X =J_r§
5

As x is in quadrant I, cosx is negative.
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COSX =—
5
) X
Now, cos X =2cos 5—1

:>_—3=2c032§—
5 2

X. .
[ COSE IS pOSItIVE‘:l

. X. 1.
|: SIHE IS pOSItIVEj|

x 25 5

Thus, the respective values of sinz,cos5 and tan— are —,—, and 2.
2 2 2 5 5

9:

Find, sinz,cos5 and tan5 for cosx=—1,x in quadrant 111
2 2 2 3

Solution:
Here, x is in quadrant 111.

. 3T
L., T<X<—
2

https-//byjus.com



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

H——————————.—.—.—.—.—.—.—.—.—.—.———=—
[{BYJUS

The Learning App NCERT Solution For Class 11 Maths Chapter 3 Trigonometric Functions

Therefore, cos5 and tan5 are negative, where sin5 as Is positive.
2 2 2
It is given that cos x = —% .

COS X :1—23inzg

, X 1l-—cosx
=sin“ ==

2

X ( j (“j 4/3 2
=sIn

"3

=sin 5 Q [ Sln—ISpOSItlve}

2 3
. Sinz—ﬂ ﬁ—ﬁ
T2 33 3

NOwW oS X = 2c0s? > > -1

e M) (55 (3

2 2 2 2 2 |3
=C0S— = _ L [ y cos5 IS negative}
3 | 2
V3 V3 3
%)
sin— NG
tani — 2 £ = _\/5
2 s (—1j
2 (B
Thus, the respective values of sin ; COS— 5 X and tanE are f TJ_ and—+/2..

10:

Find siné,coslandtan5 forsinx:l,x in quadrant 11
2 2 2 4

Solution:
Here, x is in quadrant 11.

. T
e, —<X<7m
2

T
S>—<=

X
<_
4 2 2
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Therefore, sin g cosg , tang are all positive.

It is given that sin x =%

2
coszx:l—sinzx:l—(lj 1B
4 16 16
:>cosx=—@ [cos x is negative in quadrant 1]
[ 15
iz X _1-cosx _ 4 ) 4415
2 2 2 8
—sin> = 4+15 {.-sinfisnegative}
2 8 2
B 4+\/1_5xg
8 2
_ 84215
16
B 8+2\/1_5
4
] [_Ej
4 u]
cos? X _LHCoSX _ _4 J15
2 2 2 8
=C0S— = —V15 { cos 2 is positve}
2 8 2
B 4+\/1_5Xg
2
_ [8-2415
16
_\8-2\15
4
« 8+ 215
nX_ o2 4 ) \8+215

2 cos;: \8-2415 _x/8—2\/1_5
4

_ [8+2V15 8+2415
8-215 8+2\15
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2
~ (8+2\/]3) _84_2\/]3_44_@

~\ 64-60 2

) . X X
Thus, the respective values are smg,cosi and tan 2

are \/8+2\/1_5 ,\/8_5\/1_5 and 4++/15

4
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