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,

o 25°=2_x25
(1) 180 radian

st
36 radian

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

_[§J0=LX_(§]
2 180 2 Jradian

197
72 radian

L. 2450="_x240
(ii1) 180 radian

3
4 radian

T
) 520°=—x520 .
(iv) 180 ) radian

B 26
9 radian

Question 2:

Usenr =—
Find the degree measures corresponding to the following radian measures [ 7 ] .

1 5 Iz
(i) 16 (ii) — 4 (i) 3 (iv) 6
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We know that 180° =7 radian
Therefore,

11 _180° 11
) 16 radian =7 16

7 1
=180x —x—deg
22 16

= 39deg+§x 60 min [ 1°=60T]
1.
=39deg+225mm

.60 D

=39deg+22min+—sec [ 1=60"]

=39°2230"

~180°
(i) —4radian 7«

x(~4)

7
:18Ox5x(—4)deg

BN,

11
1
=-229 = deg
=-—229deg+ %min [ jP= 60’]

=-—22deg+ S%min

:—22deg+5min+%x6(}sec [ 1=60"]
=-_22°5'27"
Sn _180° sm
(111) 3 radian & 3
=300°
Tr _180° Tx

- = W —_—
(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?

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

=]
User =—
an arc of length 22 cm. 7

As we know that if in a circle of radius 7, an arc of length / subtends an angle of 6 radians,
Then /=70
1
Therefore, » radian
. 22cm
" 100em radian

6 =—x—deg
50 =& -

=£x180xideg
50 22

63
=—de
5 dc8

-~

D
=12=-de
5 g

=12deg+§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.

Diameter of the circle =40 ¢cm
~ 40cm

Therefore, Radius of the circle T 2
Let AB be a chord of length 20 cm of the circle.

=20cm

/\

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

Hence, AAOB is an equilateral triangle

P
Thus, 0 =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,

l=r8

EB =20cm X%
207

=——cm
X

20
. . —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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Let the radii of the two circles be » and R.

Let an arc of length / subtend an angle of 60° at the centre of the circle of radius 7, and 75° at
the centre of the circle of radius R.

Now,

14 St
60°=— 75°="2
3 radian and 12 radian
As we know that if in a circle of radius 7, an arc of length / subtends an angle of 0 radians,

Then /=70

Therefore,
!-—-er .-'.’Z,-‘i'xs—:lrr
3 12
_ar _SnR
3 and 12
Thus,
nr _5aR
3 12
F.o
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 (i1) 15 cm (i11) 21 cm

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=75c¢m and length of the arc, [ =10cm

g==
F

_ 10cm

B T5cm
9,

e

15
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o2
Thus, 15 radian

(11)  Radius, r»=75¢m and length of the arc, / =15cm

/
0==
r

B 15¢m

- T5cm
|

5

o=l
Thus, 5 radian

(1i1)  Radius, » =75¢m and length of the arc, / =21cm
gt
¥
~ 2lem
 75¢em
7

e

o—_
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.

As we know that

secx =

COs X

Now, sin® x+cos” x =1

sin*x=1-cos’ x

|

. 2
sinx =++1—cos” x

I8

Il Il
I+ I+
|
S
b | =

Il
I+

Il
H+

o] & JTo

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

sinx=—-—
2
Now,
1
cosec x =
sinx
1
V3
2
L 2
NE)

Now,
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Now,
|
cotx =
tan x
1
V3
sinx:——3 cosec x =——+ cotx=—=
Hence, 2, NE) , secx=-2, tanx= \/g, and NE)
Question 2:
sinx = &
5, x lies in second quadrant.
As we know that

COSeC X =—
sin x

Now, sin® x+cos’ x =1
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& L
cos x=1-sin"x

cos x =+/1—sin’ x
2

Il

|+

|
TN
| W
S

Il

[+

|
L

I
H
S

I
I+
|

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

COSX =——
Now,
seex=
cosx
1
-5)
_. B
4
Now,
sin x
tan x =
COoS x
)
A\
[ 4
5
_
Now,
cotx= ]
tan x
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5 4 5 3 4
COSEC X =— COSX=—— SeCxX=—— tanx=-—— cotx=——
Hence, 3, 5, 4, 4, and 3

Question 3:

3
cotx=— L. .
4, x lies in third quadrant.

As we know that

Now, 1+tan®x =sec’ x

secx =+1+tan’ x

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

S€CCxX =——

Now,

Now,
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sin x

tanx =
cosx

SIn x = tan x cos x

()

2
5
Now,
COSeC X = —
Sin x
= O
[-3)
5
el
4
. 4 5 3 5
sinx=—— COSeCX=—— COSX=—— SeCX=——
Hence, 5, 4, 5,
Question 4:
13
secx=— . .
5 , x lies in fourth quadrant.
As we know that
1
CoSX = ——
secx
1
(3)
5
il
13

Now, sin® x+cos’ x=1

3,and

tanx =—
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sinx=1—cos” x

sinx =+v1—cos® x
2
()
13
/1_2
169
s
169

i
13

Il
H+

I
H+

Il
H+

Il
-+

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

Therefore,
. 12
sinx =——
13
Now,
COSEC X = —
Sinx
.
jG-
13
_ 13
12
Now,
sin x
tan x =
COs X

5)
[

Now,
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1
-5)
5
5
12
: 12 13 12
Sinx=—— ¢0SeCXxX=—— COSX=— tanx=-——
Hence, 13, 12, 13, 5 ,and
Question 5:
tanx = ——

12, x lies in second quadrant.

As we know that

cotx = :

tan x

o
(3]

12

12

T

Now, 1+tan®x =sec’ x

secx =+ 1+tan’ x

el

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

Therefore,

13
secx=——
12

Now,
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COsSXx =

sec x
L
&
12
__12
13
Now,
sin x
tanx =
coSs X
sin x = tan xcos x
5 12
= —m— X ——
12 13
13
Now,
cosec ¥ = ——
sin x
_ 1
&
13
3
: 5 13 12 13 1
sinx=— CcOoSeCX=— COSX=—— SeCX=—— cotx=——
Hence, 13, 5, 13, 12, and 5

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

Question 6:
sin 765°

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°
A

b

Question 7:
cosec(—14 1 0“)

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(°
=7

Question 8:
197

tan —
3

It is known that the value of tan x repeat after an interval of n or 180°.
Therefore,

T |
tan—=tanb6—nx
3 3

=tan[6?r+ln]
3

T

=tfan—
3

= tan 60°

=3

Question 9:

. ( lln]
sm| ——
3
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It is known that the value of sinx repeat after an interval of 2n or 360°.

Therefore,

Question 10:

o 157)
4
It is known that the value of cosx repeat after an interval of n or 180°.

Therefore,
[ 157 ] [ 157 ]
cot| ——— [=cot 473 ey
4 4

b
=cot—
4

=cot45°
=1
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EXERCISE 3.3

Prove that:
Question 1:
1
sinZ ycos? E—tan?f=__
6 3 4

. 7T = T
LHS =sin? E +cos’ ——tan” E

Question 2:

2 G 2 T 5 BN 3
2sin” =+ cosec’ —cos” — ==
6 6 3 2

LHS = 2sin® —+cosec 7—005 X
6 6
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Question 3:

5 7T , 51 o T
cot” —+cosec"—+3tan —=6
6 6 6

Solution:

5
LHS = cot? %+ coSec=2 + 3tan? %

(4B wosee{ -2 )+3( % |

:3+cosec%+3xl

=3+2+1
=6=RHS

Question 4:
= 9 3?: 2 T 2 T
2sin" —+2cos"—+2sec” —=10
4 4 3
Solution:

oon3
LHS = 2sin? 7:}+20052£+ 2sec’ 33£

= 2sin? [n‘—%}+2>{%}2 +2x(2)

=2sin2%+2x%+2x4

2
1
=2x| —| +1+8
&)
=1+9
=10= RHS

Question 5:

Find the value of:
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(1) sin75°

(i1) tanl5°

(1) sin 75°

sin 75° = sin (45° +30°)

=sin45%co0s30° +cos45°sin 30°

G

A
22 202
_J§+1
N

(1)  tanl5°

tan15° =tan (45”—30")
_ tan45°—tan 30°

" 1+1an 45° tan 30°

1_l

__ B

o =

Prove the following:

M)

[By rationalizing |

[ sin(x+y)=sin xcos y +cos xsin y]
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T
tan| —+x 2
(4 ]_[1+tanx]

(J’l’ ] l—tan x
tan| ——x
4

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+ tan x
(1 tanx) (l—tanx]
1+tan x
(1 tanxj
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Question 8:

cos (7 + x)cos(—x)

=cot’ x
sin (7 —x)cos[g+ x]

Solution:

cos (7 +x)cos(—x)

sin (7 —x)cos[% +x]

.LH S( —

(—cosx)x(cosx) :>cos(—x)= Cosx

B (sinx)x(—sinx) ::’oos[%+x]=—sinx

= sin (7 —x) =sinx

2
_—Cos" X

—sin’ x

2
_ [ cosx
Sin x
2 e cosx
=cot” x Scotx =—

=RHS

Question 9:

cos[%r + x]cos(br + x) [cot[?’?ﬂ - xJ +cot (27 + x)} =1

[ cos(m +x): —cosx |
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LHS = cos[%r + x]cos (27: + x){cot[%r— x)+ cot(27r + x)}

T P " cos(2nm +0 ) =cos0
=CosyT+| —+x |rcOosx|cOot<m+| ——x |+ COtx
(2 j (2 ] :‘>cot(2nﬂ+9)=cot9

. . " cos(m +60)=—cos@
=—cos(5+x)cosx cot[z—xj%cotx

= COt(ﬁ +9)=cot9

I T .
} cos(—+6‘)=—sm9
=—(—smx)cosx[tanx+cotx] 2

= cot(2n:rc +9) =cos0

} sinx COsx
= sin Xcos x + =
cosx sinx
=gin’ x+cos” x
=1
=RHS

Question 10:

Sin(n+ l)xsin(n+ 2)x+c05(n +1)xcos(n+2)x =COSX

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{(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:

COS(%-F x] - 005(3% —x) = —\Esinx
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LHS = 003[3—ﬁ+x]—cos[3—ﬂ—x]
4 4

(1o

=-2sin

{ cos4—cos B— —2sin(A;Bjsin(A;Bﬂ

zfzsin%sinx [ sin(fer]:sinQJ

1 .
= —2x—=x8INX

NG

=—2sinx
=RHS
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.« 3 . o . .
sin” 6x —sin” 4x =sin 2xsin10x

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] x [sin 2x+ 0]
=sin 2xsin10x
= RHS
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3 X . .
cos” 2x—cos® 6x =sin4xsin 8x

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

v cosAd+cos B = 2COS[AZB]COS(A;BJ

&cosAcosB:2sin(AJ2rBjsin[A;B]

=| 2cos 4xcos(—2x) || ~2sin 4xsin (—2x) |

=2 4 2 -2 1 dx (- . 2
[2cos 4xcos x]x[ sin 4 (—sin x)} &sin(-0) = sind

{ cos(—60}=cosB }
=[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)]
[~ 2cosAsinB=sin(4+B)-sin{4- B)]
= [sin8x—sin0]><[sin 4x—sin 0]
=[sin8x—0]x[sin4x 0]
=sin4xsin 8x
=RHS

sin 2x + 2sin 4x +sin 6x = 4cos’ xsin4x
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LHS =sin2x+2sin4dx+sinb6x

=[sin2x+sin6x]+2sin 4x

:[2sin(2x;6x]cos[2x;6xﬂ+2sin4x

= [2 sin 4x 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 CcOSs
|: 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—cosix 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:
c0s9x —cosSx

LHS =— :
sinl7x—sin3x

(9% +5x) . [ 9x—5x
—2sin sin
2 2
17x+3x) . (17x-3x
2¢os sin
2 2

_ [~2sin 7xsin 2x|
B [2 cos10xsin '?x]

sin 2x
cos10x

= RHS

Question 17:

sin Sx +sin3x
—  —tandx
cosSx+cos3x

Solution:
. sinSx+sin3x
LHS =—— —
cos3x+cos3x

) [5x+3x) [Sx—?}x]
2sin Cos
[ 2 2

V' cosd—cosB=-2 sin[

Vsind+sinB = Zsin[

={ (5x+3x] [Sx—SxJ]
2¢cos cos
2 2

_ sindx
~ cos4x
=tandx
= RHS

Question 18:
sin x —sin
COSX+COS V

i A
2

“ho( )

&cosAd+cosB = Zcos(

&sinA-sinB =2005[A ;B]sin[A;BJ

W

2 45)
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Solution:

., Sinx-siny
LHS =————
cosx+cosy

[l

=)

Question 19:

sin x +sin3x
———— —tan 2x

cosSx+cos3x

Solution:
. sinx-+sin3x
LHS = —8M8M—
cosx+cos3x

2]

EErE)

_ sin2x
 cos2x
=tan2x
=RHS
Question 20:
sin x —sin 3x

sin® x —cos” x

=2sinx

sinA—sinB':2ms('4ZBJsin(A_B]

2

&cosA+cosB = 2005['4;8)005(%]

Vsind+sinB=2 sin( %

&cosAd+cosB = Zcos[

+B} (./I—BJ
cos
2

Fy

=

A-B
2

)
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. sinx—sin3x
LH;": = e e
sin” x—Ccos™ x

o4 )

-I:cos2 x—sin’ x]

_ 2cos2x sin (—x)

—Cos2x
=2sinx
= RHS

Question 21:

cos4dx+cos3x+cos2x
=cot3x

sindx+sin3x+sin2x

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 7 +cos3x

B o fAx+2x dx—2x )
2smn 5 cos 2 +sin 3x

2¢083xCco8x+cos3x

B 2sin 3xcos x +sin 3x
3 cosSx(2cos x+l)

B sin3x(2c0s x+1)

cos3x

sin 3x
=c¢ot3x

=RHS

{ e
v sind —sinB = ZCOS(AZBJSmLA ; B}

&cosAd+cosB= Zcos[‘qzﬁ]cos[ﬂ)

2

A+ B A-B
00sA+cosB=2003( ; ]cos[ J

2
-B

&sinA+sinB=2sin(A;Bjcos(A

2

)
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Question 22:
cotxcot2x—cot2xcot3x—cot3xcotx=1

LHS =cot xcot 2x—cot 2xcot 3x—cot3xcot x
=cot xcot 2x—cot3x(cot 2x+cot x)
=cot xcot 2x — cot(2x + x)(cot 2x +cot x)

cot2xcotx—1

:cotxcot2x—{ }(cot 2x+cotx)

cot2x+cotx
= cot xcot 2x — [cot 2xcot x —1]
=cotxcot2x—cotxcot2x+1
=1

=RHS

Question 23:
4 tan x(l —tan’ x)

tan4x = - -
1—6tan” x+tan x

[ cot(A = B) =

cotAcot B—1

cot A +cotB

J
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LHS =tandx

:tanZ(Zx)
2tan 2 [ Stan A |
:Lj tanZA:Lz
1-tan” 2x i 1—tan® 4 |
[ 2tanx ]
2| ————— ) )
- Ltan ¥ "tan2A—M
1_[ 2 tan x T i 1—tan’ 4 |
1—tan® x
[M]
_ 2
— 1—tan 2x [., (a—b)2:a2+b2_2ab:|
1— zitan x :
1+tan"x—2tan" x
_4tanx
1—tan® x

- (ltham4 x—2tan’ x—4tan® x}

l+tan® x—2tan® x
[ 4dtanx y 1+tan* x—2tan’ x
1—tan® x 1+tan*x—6tan® x

dtan x(l —tan® x)z

= - _ . a2
7(1—tan2x)(l+tan4x—6tan2x) [ a+b° Zabf(a b)}

B 4tan x(l —tan® x)

1-6tan’x+tan® x

= RIS
cos4x =1—8sin’ xcos® x
LHS =cos4x
=cos2(2x)
=1-2sin?2x [ cos2A4 =1-2sin’ x]
= l—2(2sin xcos:r)2 [ sin 24 :ZSinxcosx]

=]1- 2(451}1;Z xcos’ x)
=1 —85il’12 Xcosz X

= RHS
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Question 25:

cos6x =32cos’ x—48cos* x +18cos’ x -1

Solution:
LHS =cos6x
=cos3(2x)
=4c0s’ 2x—3cos2x [ cos34 =4cos’ x—3cos x]
= -:I(:lcos2 x—l)3 —3(2c;o$2 x—l) [ cos 24 = 2¢os’ x—l]
= 4(80096 x—1-12cos’ x +6¢cos’ x)--ﬁcos2 x+3 [ (.aw-b)3 =a —b"-3a’ +3ab2}

=32cos’ x—4—48cos’ x+24cos’ x—6cos’ x+3
=32cos® x—48cos’ x+18cos* x—1
=RHS
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EXERCISE 3.4

Find the principal and general solutions of the following equations:
Question 1:

tan x = \/rg

It is given that tanx = 3

tan & =+/3
We know that 3 and

47 [ Jr]
tan—=tan| 7 +—
3 3

T
=tan—
3

=3

47

T
Hence the principal solutions are 3 and 3.

Now,

T
tan x = tan—
3

T
Therefore, e +? , where ne Z .
x=nr+Z
Hence the general solution is 3,where neZ.
Question 2:
seex=2

It is given that sec x =2

se:c:E =3
We know that 3 and

57 ( ﬂ.’]
sec— =sec| 2x ——
3 3

T
=sec—
3

=3
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T St
o . x=— —
Hence the principal solutions are 3 and 3
Now,
T
sec x = sec—
3
T
COSX =COos5—
3
¥4
x=2nmg +—
Therefore, 3,where neZ.
T
.. x=2nmt—
Hence the general solution is 3,where neZ.
Question 3:
colx = —\/g
It is given that cotx = =3
T
cot—=/3
We know that 6
Therefore,
T T
cot| T—— |=—cot—
[ 6 ) 6
cot [S—R) = —\f?:
6
and
cot[2?r —EJ = —(:UtE
6 6
cot[ﬁ) = —\E
6
S 11z

x — —
Hence the principal solutions are 6 and 6 .

Now,

&
cotx =cot| —
6

Z)

fanx =tan| —
6

X =nT+ o
Therefore, 6 ,where ne Z .
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X=n

Hence the general solution is

Question 4:
cosecx =-2

It is given that cosecx = -2

n
We know that COSGCE =2 and
Therefore,

i i
cosec| T +— |=—cosec—
6 6

cosec [7—??) =-2
6

and

T T
cosec| 2mr —— |=—cosec—
[ 6) 6

cosec(ﬁ)= -2
6

Hence the principal solutions are

Now,

T
COSec X = cosec —

; . I
sin x = sin—
6

X=nr +(—I)" i
Therefore, ’

Hence the general solution is

x=nr+(-1) —

Sr
T+—

6 ,where neZ .

I 117

x_? and 6 .

6 ,where neZ.

n 17
6 ,where neZ.

Find the general solution for each of the following equations:

Question 5:
cosdx =cos2x
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cosdx—cos2x=0

—2sin[4x;2x)sin[4x;2x] =0 " cosA—cosB = —2sin(’4 ; Bjsin[A;BH

sin3xsinxy =0

sin3x=0 or sinx=0
3x=nr or X=nr where ne Z
niw
X =—
3 or X=nm
nit

X=—
Therefore, 3 or nw,where neZ

Question 6:

cos3x+cosx—cos2x=0

cos3x+cosx—cos2x=0
2cos[3x2+x]005[3"{2_:{)—00323( =0 [ cosA+cosB= 200}5(I£H

2¢cos2xcosx—cos2x=0

?Jeol 57

cos2x(2cosx—1)=0

cos2x=0 or 2cosx—1=0
T 1
2x:(2n+l)— cosx=—
2 or 2
x=(2n+1)£ x=2nm+Z
4 or 3

Vi
x=(2n+1 2 [2n:rr4_r—

Therefore, 4 or £ J , where neZ

Question 7:
sin2x+cosx =0


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

sin2x+cosx=0
2sinxcosx+cosx =0

cosx(2sinx+1)=0

[ sin2x = 2sinxcos x]

Now,
cosx =0 or 2sinx+1=0
Therefore,
cosx=0
x=(2n+1)% neZ
Or,
2sinx+1=0
. |
sinx=——
2
. T
=—sin—

. b
=8| T+—
( 6)

. . I
sin x =sin—

X=nm ﬂk(—l)ﬂ%T

x=(2n+1)Z
Therefore,
Question 8:

sec’2x =1—tan2x

sec’ 2x =1—tan 2x
1-tan®2x =1-tan2x
tan’ 2x —tan 2x = ()
taan(taan—l) =0

Now,

tan2x =0 or

2 or

ne’z

nr+(-1)

tan2x—-1=0

P
6 ,where neZ
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Therefore,
tan2x=0
2x =nm nez
_an

X=—
2

Or,
tan2x—-1=0
tan2x =1

b
=—tan—
4

= fan [n —Ej
4

i1
2X =0T +— nersz

niw (HJT + 371'}
X=— e
Therefore, 2 or\ 2 8 ) where neZ

Question 9:

sinx+sin3x+sin5x=0

sinx+sin3x+sin5x=0

25in[5x2+x)cos[5x2_xJ+sin3x=0 Wosin A +sin B = 2sin[A;B)oos[A;BH

2sin3xcos2x+smn3x=0
sin3x(2cos2x+1)=0

Now,
sin3x=0 or 2¢co82x+1=0

Therefore,
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sin3x=0

3x=nm ne’s
nmw
X=—
3
Or,
2co82x+1=0
(:052x=—l
2
T
=—COS—
3
T
=cos| T ——
(=-3)
2
= COS—
3
2x=2nm iz—ﬂ- nez
3
X=nm if—
3

xX= (”R ii]
Therefore, 3 or 3/, where neZ
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MISCELLANEOUS EXERCISE

Prove that:

T Or 3T b4
2¢cos—cos—+cos—+cos—=10
13 13 13 13

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 dr T
= 2008 —C08S—+ 2C08—C08 —
13 13 13 1
x| On dn
=2cos—| cos—+cos—
13 13 13
O d=m O d=m
+ -

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

ol 457

= 2cos£ 2cos£0035—?I
13| 2 26

:2cos£><2><0><cos5—n coszzo
13 26 2

=0
=RHS

(sin 3x+sin .\') sin x -+ (cos 3x— cosx) cosx=0
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LHS = (sin3x +sin x)sin x + (cos 3x — cos x) cos x
= sin 3xsin X +sin’ x +cos3xcos X —Ccos” X
= cos 3xcos x +sin 3xsin x~(c053 x —sin’ x)

{ cos(A—B) = cos Acos B +sin Asin B}
=cos(3x—x)—cos2x i o
&cos2A4=cos" A—sin” 4

=C0S2X—C0Ss 2x

=)

= RHS

Question 3:

X+y

(COSI+COSy)2 +(sin x—sin y)3 =4cos’

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—sinxsin y)

[ (cos2 A+sin’ A) =1

=1+14+2cos(x+y
( ) &cos (A+B)=cos Acos B—sin Asin B

=2+2cos(x+y)
= 2[1+cos 2(3{:4-_); ]
2
= 2[1+200s2 (HT’V]—I] [ cos 24 =2cos’ A—l]
= 4cos? ZFY

= RHS

Question 4:

(cosx—cos y)2 +(sinx—sin y)2 = 4sin’ x;y
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LHS = (cos x—cos y)2 + (sinx—sin y)2
_ _ o (a+b)2 =a’+b*+2ab
=cos’ x+cos® y—2cos xcos p+sin’ x+sin’ y— 2sin xsin v ,
&(a—b) =da*+ b —2ab
:(cos2 x+sin® x)+ (c:os2 y+sin’ y)—2(cosxcosy+sinxsiny)
((:05;2/1+sin2 A):l
=1+1-2cos({x— y)
&cos(A—B)=cosAcos B+sinAsinB

=2-2cos(x—y)

=2 1c0s2[x_y }
2

=2 1—{1—2sin2 xy]H [ cos2A:2c0s2A—1J

2
—2/1-1+ 2sinz(x2yﬂ

A

= 4sin?
= RHS
sinx+sin3x+sinSx+sin7x=4cosxcos2xsin4x

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

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

(55 e ()

“sin A+ sin B = 2sin A+B cos A-B
2 2
=2cos 2x(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]

=2sin3xcos2x+ 2sin Sxcos2x

=4 cosxcos2xsindx
= RHS
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(sin 7x +sin S_r) + (sin Ox +sin 3x) = tan 6x

(cos 7x +cos 5x) +(cos 9x + cos3x)

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

VsinAd+sinB = 2sin[

J’_

&cosAdrcosB= 2005{

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

. ; . : X 3x
sin 3x +sin 2x — 8in x = 481n x cos ECOS ?

A+ B

A+ B

-
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LHS =sin3x+sin2x—sin x

=sin3x+ (sin 2x—sin x)

=sin?2 3_x +| 2cos Zrtx
2 2

ol

. 3x 3x 3x . x
=281 —0C08 —+ 2¢08 —sIn—

3x( . 3x . xj
=2cos? sin —+ sin —

3x x

X
2c08 —

3
=2oos—x

2s1in x cos f}
2

) X 3x
= 4g1n X CO8s — CO8 —
2 2

=RHS
sinX  cos> tan =
Find 2, 2 and
4
tanx=—-——,x .,
3 in quadrant II.

Since x lies in quadrant II

T
=R
2

Therefore,

Hence,

.. L
It is given that

. X x X
sin— cos— tan
2, 2 and

4
anx=——
3

3x

2x—x
2

X

)

{ sin A—sin B= 2003[

[ sin 24 = 2sin A cos A]

A+B

J

sin

(2]

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

2 in each of the following:

2 liein quadrant I and all are positive.

2

)
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2 b
sec’x=I1+tan" x

—3.38
9
_2s
9
secx:i,ié
9
1 =ié
COS X 3
Ctz)sx:ig
5

As x is in quadrant II, cosxis negative.

CosX=——
5
{:1052[£J=—i
2 5
B et
2 5
St S el
2 5
23 120 1
COS —=—X—
2 o
cos >
2 S5
X 1
cos—=1,[—
2 5
cos =
. CoOs— . . .- e
Since, 2 lies in quadrant I and positive, 2 5

Now,
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s.inzi:]—coszi [ sin2A+coszA:1]
2 3

5

il

5
sin> =+ -
5
. X 2
sin—=+-—
2 5

2

. sin— . .. sin =
Since, 2 lies in quadrant I and positive, 2 J5

Now,

o o X X
sin—=— ¢08—=—F— tan—=2
Therefore, 2 /5, 2 JYSand 2 .

Question 9:

1
COSX=—=,X .
3" in quadrant III.

Since x lies in quadrant III

3r
T<X<—
2
Therefore,
3r
<

T X
_<_ —_—
2 2 4
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X X .
cos— tan — . ., SIn— | .. ..
Hence, , 2 and 2 are negative while 2 is positive as all lie in quadrant II.

. c
It is given that

(:052(£)=—l
2 3

2c0s> 2 —1=——
2 3
120(}525:1—l
2 3
sx 201
COS" —=—x—
2 3 2
b=l
2 3
cosizi l
2 3
X
. COS— . .
Since, 2 is negative
So,
1
CoOsS— =——F
3
1B
NENE
B
3
Now,
sin2§=1—coszg [ sin2A+cosQA=11
2
N
3
e
3
=2
3
sin X =+ %
2 3
X
Sin

Since, 2 positive,
So,
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A
=
|
I

Il

Sl

"""& &KTI W

Now,

X \/g X \/g X
mn —  COSs dl

Question 10:

sinx = l S
4" in quadrant II.

Since x lies in quadrant II

T
—<x<n
2
Therefore,
T X T
4 2 2
sinT  cos> tan =
Hence, 2, 2 and 2 lie in quadrant I and all are positive.

L sin x
It is given that 4
Therefore,
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cos’ x=1-sin’x

:]_[1]
4
21
16
15

16

cosx:i\f—g
16

Since, cosx lies in quadrant Il and negative
So,

15

cosx=—,[—

16

cos2| = =—@
2 4

2005,25—1=—E
2 4

2(:032£:l—E
2 4

2(:0521:4_\/E
2 4

(:oszizﬂr_\/G
2 8

. cos— . . : .
Since, 2 lies in quadrant I and is positive.
So,
4-1s
cos— =
8
_ [4=A15 2
8 2
\8=2415
4

Now,

[ sin® 4 +cos” 4 = 1]
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sin“—=1—cos” —
2 2

S

4
|_8-2415
16
_16-8+24/15
16
_8+2415

16

. X 8+2v15
sin — :i1/—
2 16
X
sin

Since, 2 positive,

So,

X \/8+2\/E

sin—=
2 4

[ sin® A +cos’ 4 :1]
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Now,

sin >
Therefore,

Sinx
X
fan—= 2
2

X
COS —
2

8+2JB

4
J

8-2/15

1 4

_ 8+2\/1_5\>{ 4 }

4
J

2(4+415)

2(4-15)

\/4+\/_ 4+415
4+\/_

and

an%=4+\/ﬁ
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