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NCERT Solutions Class 11 Maths Chapter 3

Trigonometric Functions

Question 1:

Find the radian measures corresponding to the following degree measures:
(1) 25° (i1) — 47°30’ (ii1) 240° (iv) 520°

Solution:

We know that 180° =z radian
Therefore,

b3
. 259 = —x25§ .
(1) 180 radian

st
36 radian

@iy 0T _[47%]0 - _(9_25)

_[ﬁ}rg_x_(%]
2 180 2 Jradian

__lom
72 radian
s
L. 2459=—x240 .
(ii1) 180 * radian
3
4 radian
T
) 520°=——x520
(iv) 180 ) radian
_26n
9 radian
Question 2:
) ) ) ) [Use = —]
Find the degree measures corresponding to the following radian measures .
u 5 I
(i) 16 (i) —4 (i) 3 (iv) 6
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Solution:

We know that 180° = radian
Therefore,

11 _I180° 11
(1) 16 radian 7 16

= 180xlx2deg
22 16
=——de
3 2
3
=39-de
3 g
3 ;
:39deg+§x60mm

=39deg+ 22%min

=39deg+22min+ %sec

=39°22730°

180°
=——x(—4
(i) —4radian & *(~4)

:180x;—2x.(4)deg

2520
1

= deg
= —229ide
Thica
=—229deg+ % min
S
=—22deg+ Sﬁ min

=—-22deg+ Smin+ 15—1>< 60sec
= D007
5m  180° " St
(i) 3 radian & 3
=300°

T _180° 7n
(iv) 6 radian & 6
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=210°

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

Solution:
A wheel makes 360 revolutions in 1 minute (60 seconds)

Therefore,
_360_¢
Number of revolutions made by the wheel in 1 second 60
In one complete revolution, the wheel turns an angle of 27 radians
Hence, in 6 complete revolutions, it will turn an angle of 6x 2z =127 radians

Thus, in one second, the wheel turns an angle of 127 radians.

Question 4:
Find the degree measure of the angle subtended at the centre of a circle of radius 100 cm by

[Use = —J
an arc of length 22 cm. 7

Solution:
As we know that if in a circle of radius 7, an arc of length / subtends an angle of 6 radians,
Then /=10
1
Therefore, » radian
_ 22cm

" 100¢m radian

=£x180xideg
50 22

=—0de
5 g

3
=12=de
5 g

Il

=12 deg+§x60min [ 1°=60]

=12936'
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Thus, the required angle is 12°36'

Question 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

4
= = = 20cm

Therefore, Radius of the circle
Let AB be a chord of length 20 cm of the circle.

In AAOB
AB =20cm
O0A=0B=r=20cm

Hence, AAOB is an equilateral triangle

o="
Thus, 8 =60° or 3 radian

As we know that if in a circle of radius 7, an arc of length / subtends an angle of 0 radians,

Then [ =r0
Therefore,
[ =r0
UB = 20cm x%
20m
=——cm
3
20m
—cm

Hence, the length of the minor arc of the chord is 3

Question 6:
If in two circles, arcs of the same length subtend angles 60° and 75° at the centre, find the ratio
of their radii.
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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 », and 75° at
the centre of the circle of radius R.

Now,
60°== 0o
3 radian and 12 radian
As we know that if in a circle of radius r, an arc of length / subtends an angle of 0 radians,
Then /=70
Therefore,
e I=R XS—E
3 12
_mr _nR
3 and 12
Thus,
zr _5aR
31
Fo.2
R 4
r:R=5:4

Hence, the ratio of their radii is 5:4.

Question 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

(1) 10 cm (i) 15 cm (i11) 21 cm

Solution:
As we know that if in a circle of radius 7, an arc of length / subtends an angle of 0 radians,

Then [ =r0

(1) Radius, r=75cm and length of the arc, [ =10cm

g==
r

_ 10cm
T5¢cm
2

15
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0="=
Thus, 15 radian

Radius, r =75c¢m and length of the arc, / =15¢m
gt

r

15¢m

- 75cm
1

5

ol
Thus, 5 radian

Radius, = 75cm and length of the arc, / =21lcm
Bt
r
_ 2lem
 75em
7
25

ool
Thus, 25 radian
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EXERCISE 3.2

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

Question 1:

1
cosx=——
2, x lies in third quadrant.

Solution:
As we know that

Secx =

Cos X
1

-2

=-2

Now, sin’ x+cos’ x =1
sin*x=1-cos’ x

H
\F

B

2

Since, x lies in third quadrant, the value of sinx will be negative.
Therefore,

I
I+

Il
I+
—

I
I+
w

=

Il
I+
W)

. 3
sinx=—-——
2
Now,
1
cosec x =
sin x
1
V3
2
&
NE)
Now,
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" _ sinx
coS X
X
B 2
V3
2
=3
Now,
cotx = I
tan x
1
V3
i 3 cosecx= ) cotx =
sinx=-—— S =—=
Hence, , \/5, secx=-2, tanx=+3, and NE)
Question 2:
: 3
sinx ==

5, x lies in second quadrant.

Solution:
As we know that

1
cosec X =——
sinx

0

|

"

W |

Now, sin’ x+cos’ x =1
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cos’x=1-sin’x

cos x =+/1—sin’ x
2
-3)
5
o2
25
16
5

i
5

=%
+

Il
H+

I
-+

Since, x lies in second quadrant, the value of cosx will be negative.

Therefore,

4
CosSx =——
5

Now,

Now,

Now,
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5 4 5 3 4
COSEC X =— COSX=—— SeCx=-—— tanx=-—— cotx=——
Hence, 3, 5, 4, 4, and 3
Question 3:
ccﬂ:Juc=3

4, x lies in third quadrant.

Solution:
As we know that

1
tanx = ——

Now, 1+tan® x =sec’ x

secx =++/1+tan’ x

Since, x lies in third quadrant, the value of secx will be negative.
Therefore,

5
secx=—=
3
Now,
COSXx =
secx
o
(-3)
3
__3
5
Now,
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sin x
Cos X
sinx = tan x cCos x

tanx =

4
T s
Now,
cosec x = _1
sin x
I
(4
(-5)
_ 5
T4
. 4 5
Hence, sinx = -3 ’ cosec x = _Z, cosx=—§’ secx=—§, and
Question 4:
secx = L
5 , x lies in fourth quadrant.
Solution:
As we know that
COS X = ——
secx
1
B
5
13

Now, sin® x+cos’ x=1

WWwWW.CUEMATH.COM
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sinx=1—cos” x

sinx =+v1—cos® x
2
)
13
" /1_£
169
fi44
169

12
13

Il
H+

1l

I
H+

I
-+

Since, x lies in fourth quadrant, the value of sinx will be negative.

Therefore,
sin x = ®.
13
Now,
COSEC X = —
sin x
il
- (_ 12
i)
13
T
Now,
sin x
x=
cosx
12
)
NE
&)
12
TS
Now,
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cotx=;
tan x
_1
5
5
.3
12
: 12 13 5 12
Sinx=—— C0SeCX=—— COSX=— tanx=——
Hence, 13, 12, 13, 5 ,and
Question 5:
5

12, x lies in second quadrant.

Solution:
As we know that
cotx= ;
tan x
1
= __ :
&)
12

Now, 1+tan® x =sec’ x

5
secx =+l +tan’ x

=% 1+[

=+ 1+£
144
_. [
144
12
Since, x lies in second quadrant, the value of secx will be negative.
Therefore,
13
secx=——
12
Now,
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cosX =
secx
1
=
12
__12
T3
Now,
sin x
tanx =
COS X
sin x = tan xcos x
5 12
=| —m— | X| —==—
12 13
13
Now,
COSEC X = —
sin x
_
i]
1
BE
: 5 13 1 3
Sinx=— COoSeCX=— COSX=—— SecxX=——
Hence, 13, 5, 13,

12, and

12
cotx=——
5

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

Question 6:
sin 765°

Solution:

It is known that the value of sinx repeat after an interval of 2n or 360°.
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Therefore,
sin 765° = sin (2x 360°+45°)
=sin45°
1

J2

Question 7:
cosec (~1410°)

Solution:

It is known that the value of sinx repeat after an interval of 2n or 360°.
Therefore,

cosec(—1410°) = cosec(4x360°—1410°)
= cosec(1440°-1410°)

= cosec3(°
=72

Question 8:
197
3

tan

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

tan]g—nztan6lfr
3 D
(on+37)
=tan| 6 +—m
3
—tan~
3
= tan 60°
=+/3

Question 9:

. ( 11::)
sm| ——
3

WWwWW.CUEMATH.COM
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Solution:

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

Therefore,

Question 10:
o -122)
4

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

Therefore,
cot [__IS_EJ = cot (471' _15_71:]
4 4

n
=cot—
4

=cot45°
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Prove that:
Question 1:
2 T 1

sin? Z 4 cos? X —tan? 2 = __
6 3 4 2

Solution:

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

Question 2:
2sin* Z 4 cosec? 7_9!0032 LI
6 3 2

Solution:

LHS = 2sin* X + cosec? %cosz X

3
2 2
=2(l) +cosec2[rr+£Jx[l]
2 6 2
2
=2xl+(-cosec£J o
4 6) 4

L el
e Y
WL

EXERCISE 3.3

WWwWW.CUEMATH.COM
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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:

WWwWW.CUEMATH.COM
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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 |

WWwWW.CUEMATH.COM

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

tan x—tan y
1+tan xtan y



https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions

I i cuemath
THE MATH EXPERT

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

l WWwWW.CUEMATH.COM I
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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

WWwWW.CUEMATH.COM
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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

WWwWW.CUEMATH.COM
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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

WWW.CUEMATH.COM
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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

WWwWW.CUEMATH.COM



https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions

cuemath

THE MATH EXPERT

4

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

WWW.CUEMATH.COM
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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

WWW.CUEMATH.COM
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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
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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
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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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Find the principal and general solutions of the following equations:

Question 1:

tanx=\/3_’

Solution:

It is given that tanx = NE)

tan =
We know that 3 and

EXERCISE 34

_r A

- . x
Hence the principal solutions are 3 and 3 .

Now,
T
tan x = tan —
3
x=nr+
Therefore, 3,where neZ.

Hence the general solution is

Question 2:
geex=2

Solution:
It is given that secx =2

T
sec—=2
We know that 3 and

5 T
sec— =sec| 2x ——
3 [ 3]

T
=sec—
3

=3

T
X=nmw+—

3,where neZ.
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.
Hence the principal solutions are 3 and 3 .

Now,

1
S€C X = sec—
3

T
COS X = COS—
3

x=2nmw o
Therefore, " 3,where neZ.
i
. . x=2nmt—
Hence the general solution is 3,where neZ.
Question 3:
cotx = —\E
Solution:
It is given that cotx = =3
i
t—=1/3
We know that «© 6 {8
Therefore,
cot[:r —EJ = —cof:£
6 6
cot [S—EJ = —ﬁ
6
and
cot (27: —E) =—cotX
6
11z
t]—= =48
%)
S 1z

Hence the principal solutions are 776 and 6 .

Now,

)

cotx =cot| —

6

tanxztan(s—ﬂ:]
6

5w
X=nmw+—
Therefore, 6 ,where neZ .
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S
.. x=nr+—
Hence the general solution is 6 ,where neZ.
Question 4:
cosecx =-2
Solution:
It is given that cosecx = -2
ccusecE =2
We know that 6 and
Therefore,
T T
cosec| m+— |=—cosec—
()= meme’
cosec [E) =-2
6
and
4 (4
cosec| 2m —— |=—cosec—
(-5 )= eomec
cosec (ﬁ) =-2
6
B T 11z

Hence the principal solutions are 776 and 6 .

Now,

T
COSEC X = cosec ?

i . T
sin x = sin—
6

Iz

x=mr+(—l) 6 ,where neZ.

Therefore,
Ix

x=mr+(—l) 6 ,where neZ.

Hence the general solution is

Find the general solution for each of the following equations:

Question 5:
cosdx =cos2x
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Solution:
cosdx—cos2x=0
f(4x+2x) . (4x-2x
—2sin sin
2 2
ain 3xsinxy =0
sin3x=0 or sinx =
3x=nm or X =nm
niw
xX=—
3 or X=nr
nit

J-o

A-B

[ cosA—cosB = —2sin[AJ2rB}sin(

where neZ

x=—
Therefore, 3 or nw,where neZ

Question 6:

cos3x+cosx—cos2x=0

Solution:

cos3x+cosx—cos2x=0

3x+x 3x—=x
2cos cos
( 2 j [ 2

2c082xcoSx—cos2x
cos2x(2cosx—1)=0

cos2x=0

2x=(2n+ l)%

X =(2n+1)%

Therefore,

Question 7:
sin2x+cosx =0

=0

or

or

or

x=(2n+1)% or [

)—cost:O

2

[ cosA+cosB= ZCOS[A;BJcos[gﬂ

2cosx—1=0

Cos X =

x=2mri£
3

T
2nm +—

3

],where neZ
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Solution:
sin2x+cosx=0

2sinxcosx+cosx =0

cosx(25inx+l)=0

Now,
cosx =0 or

Therefore,
cosx =0

¥ =(2n+1)%

Or,
2sinx+1=0

, 1
sinx =——

2 T
=sin| 7 +=—
[ 6]

. . In
sin x =sin—

X=nm +(-—l)ﬂ %

x=(2n+1)7

Therefore, or

Question 8:

sec’ 2x =1—tan2x

Solution:

sec’ 2x =1—tan 2x
1—tan® 2x =1—tan2x
tan’ 2x —tan 2x = 0

tan2x(tan2x—1) =0

Now,
tan2x =0 or

nr +(-1)

[ sin2x =2sinxcosx]

2sinx+1=0

ners

neZ

e
6 ,where neZ

tan2x—=1=0
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Therefore,
tan2x =0
2x=nr neZz

nmw
X=—

2x=nw+— ners

_nm (ﬂﬁ_’f]
Therefore, T orl2 8 , where neZ

Question 9:
sinx+sin3x+sin5x=0

Solution:
sinx+sin3x+sin5x=0
2sin[5x;x)cos(sxz_x)+sin3x=0 W osin A +gin B = 25in(A;B)cos[A;Bﬂ

2sin3xcos2x+sin3x=0
sin3x(2cos2x+1)=0

Now,
sin3x=0 or 2c082x+1=0

Therefore,
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sin3x=0

3x=nm neZ
nw
£

X =

Or,
2cos2x+1=0

(:0521':—l
2
2
2x=2nm t— nez

x= nr [mr s —E)
Therefore, 3 or 3 ), where neZ
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MISCELLANEOUS EXERCISE

Prove that:
Question 1:
Sr

T 9r In
2¢cos—cos—+cos—+cos—=10
13 13 13 13

Solution:

S ANNE S
:2cos;cosi+2cos 13213 cos 13 13 [ cosA+cosB:QCOS[A;BJCOS(A_BH

2 2

T On 4x 4
=2C08—C08—+ 2C08—C08| ——
13 13 13 13

T O dx o
= 2008 —C08S—+2C08—C08 —
13 13 13 1
x| On 4
=2cos—| cos—+cos—
13 13
O d=m O d=m
+ —_

:2005% 2.cos 13 3 13 cos 13 > 13 { cosx—iﬂ:osB2(:OS[AJr

ol 457

= 2cos% 2cos£0035—n}

:2cos£><2><0><cos5—n coszzo
13 26 2

=0
=RHS

Question 2:

(sin3x +sin x)sin x +(cos3x —cos x)cos x = 0
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Solution:

LHS =(sin3x +sin x)sin x + (cos3x —cos x)cos x

= sin 3xsin x+sin” x+cos3xcos x —cos” x

= cos 3xcos x +sin 3xsin Jc—(cv:)s2 x—sin’ x)
" cos(A—B) =cos Acos B+sin Asin B
=cos(3x—x)—cos2x g
&cos2A4 =cos" A—sin” 4

=COS2X—COoS2x
=1
=RHS

Question 3:

(cosx+cos y)2 +(sin x—sin y)2 =4cos? XY

Solution:
LHS = (cos x+cos y)2 +(sin x —sin y)2
_ _ o (a+b)1=az+b2+20b
=cos’ x+cos’ y+2cosxcos y+sin® x+sin® y—2sin xsin y ,
&(a—b) =da" +b* —2ab

= (cosl x+sin’® x) +(cos§1 y+sin® y) +2(cos xcos y—sin xsin y)

142 ( ) (coszA+sin2A)=1
=1+1+2cos(x+y
&COS(A+B)=cosAcosB—sinAsinB

=2+2cos(x+y)
=2[1+0032(x+—yﬂ

2
=2[1+200s2 (HT’V]—I] [ 0052A=20032A—1]
=4coszx+—y
=RHS

Question 4:

(cosx—cos y)” +(sin x—sin )’ = 4sin> =¥
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LHS = (cos x—cos y)2 + (sinx—sin y)2

2 2 . 2 . 2 . .
=cos” x+cos” y—2cosxcos p+sin” x+sin” y—2sin xsin y [

V{a+ b)l =at+h*+2ab
cgz,(aﬂ’a)2 =a*+ kB —2ab

= (c:os2 x+sin® x)+ (c:os2 y+sin’ y)— 2{cosxcos y+sinxsin p)

=1+1-2cos({x— y)

=2

=2

=2

=2

=4

(cos2 A+sin’ A) =1
&cos(A—B)=cosAcos B+sinAsinB

—2cos(x—y)

1c0s2[x_y}
N 2
1—{1—2sin2 xy]H [ cos2A:2c0s2A—1J

2
1-1+ 2sinz(xyﬂ
2

A

sin?

= RHS

sinx+sin3x+sinSx+sin7x=4cosxcos2xsin4dx

LHS =sinx+sin3x +sin 5x +sin 7x

= (sin 5x+sin x) + (sin 7x+ sin 3x)

(35 o ()

|: sin A+smn B =2$in[A;B]cos[A;Bﬂ

=2sin3xcos2x+ 2sin Sxcos2x

=2¢c0s2x (sin 5x +sin 3x)

=2cos2x|:2sin[Sx;3x]cos(5x;3xﬂ |: sin A+sin B =2sin(A;B]cos[A;BH

=2¢c0s2x [2 sin 4x cos x]

=4 cosxcos2xsindx
= RHS
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Question 6:
(sin7x +sin 5x) +(sin 9x +sin 3x)

(cos 7x +cos 5x) +(cos 9x + cos 3x)

Solution:

= tan 6x

(sin Tx+sin 5x) + (sin Ox + sin Bx)

LHS =

(cos Tx+ cos Sx) + (cos Ox+ cos 3x)

L Tx+5x Tx—5x . 9%+ 3x Ox—3x
2sin cos + 281n cos
_ 2 2 2 2

J’_

B Tx+5x Tx—5x Ox+3x Ox—3x
2¢o8 cos + 2¢08 cos
2 2 2 2

2sin 6xcos x+ 2sin 6xcos3x

2cos6xcos x+ 2cos6xcos3x
2sin 6.x(cos x+ cos 3x)

 2cos 6x(cos X+ COS 3x)

§in 6.

" cos6x
=tanbOx

= RHS

Question 7:

VsinAd+sinB = 2sin[

&cosAdrcosB= 2005{

; ; ; : X 3x
sin3x+sin2x—sinx = 4s1nx00850057
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LHS =sin3x+sin2x—sin x

=sin3x+ (sin 2x—sin x)

) 3x 2x+xY . ( 2x—x
=sin 2| — [+]| 2cos sin
[2j [ ( 2 ] [ 2

=2sin 3%0033—x+ 2¢os 3—xsinE

3x( . 3x . x
=2¢08—| sih —+ 81n —
2 2
3x x 3x x
=2oos3—x Zsin 2 2 cos 2 2
2
=2oos3—x 2sinxcosE
2 2

) X 3x
= 4g1n X CO8s — CO8 —
2 2

)

{ sin A—sin B= 2003[

[ sin 24 = 2sin A cos A]

A+B

J

sin

(2]

|: sinA+sinB=2sin[A;Bjcos(A_B

=RHS
X X X
. Sin— COS— tan— | .
Find 2, 2 and 2 in each of the following:
4
lanx=——,x

2

Since x lies in quadrant 11

T
=R
2

Therefore,

X : ¥
SiIn— COS— tan— . | ..
2 lie in quadrant I and all are positive.

Hence, 2, 2 and

. . lanx=-— i
It is given that 3

3 in quadrant II.
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sec’ x=1+tan’ x

(4

=1+E
9
_2s
9
secx-—*iJ2
9
1 =i§
cosx 3
cosxzi3
5
As x 1s in quadrant 11, cos xis negative.
cosxX=——
cosz[f]z—3
2 5
L
5
ot i
2 5
e |
cos* —=—x—
2 3 2
st l
2 3
x 1
cos—=4 |—
2 5

) c
Since,

Now,

x
0s— .. . .
2 lies in quadrant I and positive,

X
COS—=

1
NG
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sin ——l—cos25
2
2
1
=6
Js
T
5
.
5
Sin£=i‘f§
2 5
2
sin—=+-—
2 A5

) sin— . | .
Since, 2 lies in quadrant I and positive,

Now,

; x
sin==——
Therefore, 2 5, 2

Question 9:

1
T i quadrant ITI.

Solution:
Since x lies in quadrant III

3z
T <X <—
2

Therefore,

[ sin® A +cos® A4 :1]

sini——
2 5
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& X :
cos— tan — . . sin= . .
Hence, , 2 and 2 are negative while 2 is positive as all lie in quadrant II.

. CosX = 1
It is given that 3
ces2(£]=—l
2 3
R
2 3

2008 =12
2 3

T |
CO§S" —=—X—
2 3 2
0052~J£—l
2 3
cos—=+=% l
3
'
. COsS— | .
Since, 2 is negative
So,
cos———i
NG
1B
B
__B3
3
Now,
sin? = =1-cos> ~
2
[ V3
=T ]
3
e
3
_2
3
X \F
sin—=%,[—
2 3
. X
) sin— |
Since, 2 positive,
So,

|: sin” A+cos* A = l:|
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Now,

si
Therefore,

Question 10:

; 1
sinx=—,x
4

Solution:
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w-
=]
b | =

““l& §I|§I W

in quadrant II.

Since x lies in quadrant II

Therefore,

. X
SN —

Hence, 2,

. sin
It is given that

Therefore,

V2
— A
2

cos —
2 and

4

2 liein quadrant I and all are positive.
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cos’x=1-sin’x [ SinzA-I-COSZA:l]

cosx = iJE
16

Since, cosx lies in quadrant II and negative

So,

15

COSX=—,[—

16
cos2| = =-£

2 4

) L ___@

4
2c0s’ == —E

2

Il

+
k-ra‘co
- |

2

h

) cos— . . : ¥
Since, 2 lies in quadrant I and is positive.

So,

Now,
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sin? X —1-cog? X [ sin2A+coszA:1]
2 2

_1{ 8-24/15 T

4
|_8-2Vs
16

_16-8+24/15
16

_8+2\/1_5

16

. X ’8+2«j15
sin—=%4,]——
2 16
. X
sin

Since, 2 positive,

So,

Gin % 8+ 2415

9 4
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Now,

4 N
8+2x/1_5
4
)
( 3
8-2/15
4
\ S
4
(82415 4
8215

(4+J_)
4J_)

‘]4+\/_ 4++15
V15 4+~/_

_ (4+\/1_5)

16-15

Therefore 2 T4 2 4 and
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