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Class X1 — NCERT — Maths Chapter 3
Trigonometric Functions

Exercise 3.1
Question 1:
Find the radian measures corresponding to the following degree measures:
(i) 25° (i) —47°30' (iii) 240° (iv) 520°
Solution 1:
(1) 25°

We know that 180° = 7 radian

- 25° = %25 radian= o7 radian
180 36

(if) —47°30'

_a7030" — 471
2

-95
=— degree
> g

Since 180° = rzradian

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

2 180 2 6x
.. —=47°30" =_—197r radian
72
(i) 240°
We know that 180° = zradian
o 240° = L 240radian= ﬂ srradian
180 3

(iv) 520°
We know that 180° = zradian

.. 520° = . x520radian = 26—7[ radian
180 9

Question 2:
Find the degree measures corresponding to the following radian measures

[Useﬂ'=§j
-

L 11 .. Y 4 I
i) — i) 4 i) — v) —
(1) 16 (i) (iii) g (iv) 5
Solution 2;
L 11
| —_
(1) 16
We know that 7 radian =180°

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

16 7 16 7T X
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_ 45x11x7

315
degree =——degree
22x4 8
= 362 degree

_3904 3x60

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

Chapter 3
Trigonometric Functions

_ 2520 degree = —229 1 degree
11
=-229°+ 1x60 minutes [1°=60']
11
1 5 H
=—229°+5'+ — minutes
11

=—229°5'27" [l' = 60”]

...\ DT

i) —
(iii) 3
We know that 7 radian =180°

7 radian = 180 ><5—7[ degree =300°

3 Tz 3

I

iv) —
(iv) 5
We know that 7 radian =180°

i radian = 180 ><7—7[ =210°

T
lestion 3:

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

Solution 3:

Number of revolutions made by the wheel in 1 minute = 360

*. Number of revolutions made by the wheel in 1 second =

%60 _,
60

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

3.Trigonometric Functions




Class X1 - NCERT - Maths Chapter 3 \&dﬁnm/
Trigonometric Functions

Thus, in one second, the wheel turns an angle of 12 7 radian.

Question 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.

(Useﬁ:gJ
-

Solution 4:
We know that in a circle of radius r unit, if an arc of length | unit subtends an angle &
radian at the centre, then
A
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".

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 5:
Diameter of the circle = 40 cm

. Radius (r) of the circle =%cm=20cm

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

>

AN

AT B

In AOAB, OA = OB = 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
I

0=-
r

3.Trigonometric Functions 3
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T AB —— 207
—=— = AB=—cm
3 20 3

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

If in two circles, arcs of the same length subtend angles 60° and 75°at the centre, find the
ratio of their radii.

Solution 6:
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

Hzlorlzre

r
2 _ L7 and | = L

3 12
nz _ o

3 12

r,5
=>hL=—=

4

n_3

r, 4

Thus, the ratio of the 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.

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

Solution 7:
We know that in a circle of radius r unit, if an arc of length | unit subtends

An angle @ radian at the centre, then €= L
r

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

0= E radian = 3 radian
15

3.Trigonometric Functions 4
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(i) Here, 1 =15cm

Q:E radian =1 radian
75 5

(iii) Here,I =21cm

0= 2—1 radian = l radian
75 25

Exercise 3.2

Juestion 1:

Find the values of other five trigopnometric functions if cosx = —%, X lies in third quadrant.

Solution 1:

1
COSX=——
2

sin® x+cos® x =1
=sin® x =1—cos? x

2
= sin®x =1—(—1)
2

:>sin2x=1—1=§
4 4

Ve

=sinx=+—
2

Since x lies in the 3" quadrant, the value of sinx will be negative.

.'.sinx=—£
2
COSEC X = 2
sinx J3 J3
-7
7
tanx < SINX _ 2 _f
COS X 1
-2)
cotx = —— = =
tanx 3

3.Trigonometric Functions www.vedantu.com 5
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Trigonometric Functions
Question 2:

Find the values of other five trigopnometric functions if sinx =g, x lies in second quadrant.

Solution 2:

. 3
sinx=—
5

1
COSECX = ——=

SIn X

w | o

U'I\w‘l—‘
=

sin® x+cos® x =1
— c0s* X =1—sin” X

2
= C0s° X =1—(§j
5
= c0s® X =1—i
25

= c0s? X _1o
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

Find the values of other five trigonometric functions if cot x :%, x lies in third quadrant.

Solution 3:

cotx=§
4

3.Trigonometric Functions
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Trigonometric Functions

1 1
tanx=——=——=
cotx (3
4
1+tan® x =sec? x

2
:>1+(%j =sec’ X

wl b

:>1+%=sec2 X

25 2
= — =Sec X
9
:>secx=4_r§
3
Since x lies in the 3" quadrant, the value of secx will be negative.
.. SeCX _2
3
1 il 3
COSX=——=—"=—=
secx (_SJ 5
3
sin x
tanx=——-
COS X
4 sinx

) (4) (—3) 4
=sinX=| — x| — |=——
3 5 5
1 5
COSECX = ——=——
sin X 4
Question 4:

Find the values of other five trigonometric functions if secx :%, x lies in fourth quadrant.

Solution 4:
13
SecX=—
5
1 1 5
COSX=——=—"—=—
secx (13) 13
5

sin® Xx+cos® =1
=sin® x =1—cos* X

3.Trigonometric Functions www.vedantu.com 7
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2
. 5
=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="—=~"“"/__"*%
COS X [5j 5
13
! 5
cotx=———=—"_=—>
an x (_12) 12
5
Question 5:

Find the values of other five trigonometric functions if tanx=—%, x lies in second

quadrant.

Solution 5:

5
tfan x=——
12

1
CotX=——=r—c=——
tan x (_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.

3.Trigonometric Functions 8
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SeCX=——
1 12
COSX=——=— " =—"—
secx (_13) 13
12
sin x
tanx=——-
COS X
:_i sin x
“ ()
13
5 12\ 5
=SINX=| — |[X| —— |=—
12 1 13
1 1 13
COSECX =—— =——— = —.
sin 5) 5
13
Question 6:

Find the value of the trigonometric function sin765°.
Solution 6:

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

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

2

Question 7:
Find the value of the trigonometric function cosec(—-1410°)

Solution 7:
It is known that the values of cosecx repeat after an interval of 2n or 360°.

. cosec(—1410°) = cosec(—1410°+4x360°)

= cosec(—1410° +1440°)
=cosec30°=2.

Find the value of the trigonometric function tanlgTﬂ.

Solution 8:
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

3.Trigonometric Functions
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Question 9:

Find the value of the trigonometric function sin(—%)

Solution 9:
It is known that the values of sinx repeat after an interval of 2n or 360°.

c.sin —& :sin(—¥+2x27zj :sin(f):ﬁ.
3 3 3 2

Juestion 10:

Find the value of the trigonometric function cot(—BTﬂ)

Solution 10:
It is known that the values of cot x repeat after an interval of n or 180°.

.. cot —15—” = cot —15—7[+47zj:cotz:1.
4 4 4

Exercise 3.3
Question 1:
sin25+coszz—tan2£=—1
6 3 4 2
Solution 1:

LHS =sin?Z+cos? Z—tan?Z
6 3 4

4 4 2
=R.H.S.

Prove that 2sin? 2~ + cosec? i cos? X = <
6 6 3 2

Solution 2:

L.H.S. =2sin? %+ cosec? 7—”cos2 %

3.Trigonometric Functions www.vedantu.com 10
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2 2
=2[£) +cosec2(7z+zj(lj
2 6 )\ 2

=2x=—+| —cosec—= | | =
4 6 4

1
== 4(=2)[=
S+ (27(3)
1 4 1 3

2 4 2 2
=R.H.S

LLLLLLLLLLLLLLLL

Question 3:

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

Solution 3:
L.H.S. = cot?Z + cosecS—” +3tan?Z
6 6 6

_ (\/§)2 + cosec(n—%} +3(%)z

=3+cosec£+3><1
6 3

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

Question 4:

Prove that 2sin? 377[ +2c0s? % +2sec? % =10

Solution 4:

L.H.S. =2sin? 3—7[+Zcos2 7 rosect”
4 4 3

. T ? 1 ? 2
2{sm(7r 4)} +2(\/§j +2(2)
? 1
:Z{Sinz} +2x=+8
4 2
=1+1+8

=10
=R.H.S

Question 5:
Find the value of :

3.Trigonometric Functions www.vedantu.com
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(1) sin75°
(i) tan15°

Solution 5:

(i) sin75°=sin(45°+30°)
=5in45°co0s 30°+ cos 45°sin 30°
[sin(x+y)=sinxcosy-+cosxsiny |

@(ﬂ@@

= —+ =
202 22 22
(i) tan15° =tan(45°-30°)

tan 45° —tan 30° tanx—tany
= tan(x-y)=————
1+tan 45°tan 30° l+tanxtany
1 B
B _ B
1) JB+1
1+1] —=
&) %

_\B-1_ (ﬁ—l)z _ 3+1-2V3
VBt (B1)(VB1) (4B -y

4—2x/§:2_\/§

o=l

Question 6:
Prove that cos z—x cos z_ —sin z—xjsin(z— jzsin X+
(4)(4@ (4 g 7Y)msin(xy)

Solution 6:

{5 )
3 el s (o5
el o))

3.Trigonometric Functions 12
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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 ]
o T ()

=sin(x+y)
=R.H.S.

Question 7:

T
tan (4+Xj 1+tan x ?
Prove that = (1 - j
tan (Z - xj g

Solution 7:
It is known that tan(A+ B)=w and (A_ B)=M
1-tan Atan B 1+tan Atan B
tan%ﬂanx
T T 1+tan x
tan ik SR, N X 1—tan x 1+tan x Y
L.H.S.= _ 4 _ 1‘ta =( j _RH.S.
tan| 2= —x tan~ —tan x w21 1-tang
4 4 1+tan x

1+tan%tan X

Question 8:
cos (7 +x)cos(—x)

sin(ﬂ—x)cos(72r+ xj

Prove that =cot? x

Solution 8:

LHS - cos (7 +x)cos(—x)

sin(yz—x)cos(Z+ x)

_ [—cosx][cosX]
(sinx)(—sinx)

_ —cos? X
—sin® x

3.Trigonometric Functions 13
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= cot?® X
=R.H.S.

Question 9:

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

Solution 9:
L.HS. = cos(%ﬂ + xj COS(272'+ x){cot(%ﬁ — xj + cot(27z+ x)}
=sin xcos x| tan x+ cot X]

) sinX COS X
=SiNn XCOS X| —— +——
COSX sinx

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

=1=R.HS.

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

Solution 10:
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| +cosf{(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.

Prove that cos (377[ + xj —cos (377[ _ x) = _/2sinx

Solution 11:

3.Trigonometric Functions 14
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+B A-B

2

It is known that cos A—cos B =—-2sin ( A

S LH.S. = COS(ST” + xj —cos(

)

3T
— =X
4

3
=X

(e

2

3z
=4 x

3z
=X
4

3

4

( )

.sin

=-2sin

3

§
(5 o

= —25in(7r—£)sin X
4

=-2sin

/A
=-2sIn=sin X
4

=-—2x——xSinXx

N
—J/2sinx

=R.H.S.

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

Solution 12:
It is known that

sin A+sinB = Zsin(A+

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

(55 Lol

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

=sin10xsin 2x
=R.H.S.

6X +4X

B]COS(A; Bj, sin A—sinB = Zcos(AJr

A-B

"ol 57)

)

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

Solution 13:
It is known that

3.Trigonometric Functions
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cos A+cosB = 2COS(A; B)COS(A; Bj, cos A—cosB :—2sin(AJ2r Bjsin[A; B)

. L.H.S.=cos? 2x —cos® 6x
=(cos 2x+c0os6x)(Ccos 2x —6X)

:{ZCOS[ZXJ2rGXJCOS(ZXEGXH{_ZSin(ZxZw)Sm(2x;6xﬂ
=[ 2cos 4xcos(—2x) |[ —2sin 4xsin(-2x) ]
=[2cos 4x cos 2x|[ —2sin 4x(—sin 2x) |

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

Question 14:
Prove that sin2x+ 2sin4x-+sin6x = 4cos> Xsin 4x

Solution 14:
L.H.S. =sin2x+2sin4x+sin6x

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

= 25in(2x+6x)cos(2)(_6xj +2sin4x
2 2
{ sin A+sinB:ZSin(A;BJCOS(A;BH

=2sin 4xcos(—2x)+ 2sin4x

=2SiN4Xxcos 2x+2sin4x
=2sin 4x(cos 2x+1)

=2sin 4x(2cos2 x—1+1)

= 2sin 4x(20032 x)

=4cos® xsin 4x
=R.H.S.

N 15:
Prove that cot4x(sin5x+sin3x) = cot x(sin5x—sin3x)

Solution 15:
L.H.S =cot 4x(sin 5X +sin 3x)

cot4x . [ Bx+3x 5x —3X
=— 2sin cos
sin4x 2 2

3.Trigonometric Functions 16
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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+

_ COSX
sinx
= 2C0S4X.C0S X
L.H.S.=R.H.S.

[2cos4xsinx]

Question 16:
Cos9Xx—cos5x  sin2x

Prove that — - =—
SIn17x—sin 3x c0s10x

Solution 16:
It is known that

(25

cos A—cosB :—2sin(A+

Bjsin(%), sin A—sinB = 2cos( Ak
_ C0S9X—C0S5X
sin17x—sin 3x

. (9X+5x) . (9x-5x
—25sIn .sin
2 2
17x+3x) . (17x—-3x
2C0S .sin
2 2

_ —2sin7x.sin2x

~ 2c0s10x.5in 7X
sin 2x

"~ c0s10x

=R.H.S.

. LHS.

Prove that: w =tan4x

COS5X +c0s3x

Solution 17:
It is known that

3.Trigonometric Functions
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sin A+sinB = Zsin[AJr

el %)

S LHS =

o)

cos A+cosB :2cos(A+

sin5x+sin 3x

COS5X + C0s 3X

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

B (5x+3xj (5x—3x)
2C0s .COS
2 2

_ 2sin4x.cos X

 2C0S4X.COS X
=tan4x=R.H.S.

LLLLLLLLLLLLLLLL

Question 18:
sinx—siny
COS X+C0S Yy

Prove that

Solution 18:
It is known that

X—y

=fan——=

2

sin A—sinB = ZCOS(A_'_

3 ool #5%)

cos A+cos B =2cos(AJ2r BJCOS(A_BJ

_sinx—siny
COS X+COS Y

- LHS.

2

Zcos(xﬂlj.sin (x—yj
2 2
X - <

sin X +sin 3x
COS X + C0S 3X

Prove that

Solution 19:

3.Trigonometric Functions
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It is known that
sin A+sinB = Zsin[AJZr B)COS(A_ Bj,

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

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

_sin2x
 C0S2X
=tan 2x
=R.H.S.

Question 20:

Prove that —S_m 1l 5

. > =2sin X
sin“ X—C0s” X

Solution 20:
It is known that

sin A—sinB = ZCOS(A; Bjsin(A; Bj,cos2 A—sin? A=cos2A

sin X —sin 3x
S LHS =——"——C
sin“ X —Ccos” X

(x+3xj i (x—3xj

2¢c0S sin

_ 2 2
—C0S 2X

~ 20032xsin(—x)

 _Cos2X

:—2><(—sinx)

=2sinx=R.H.S.

Prove that C(_)S AX+ cs)s SO C_OS X =cot3x
SIN4X+Sin 3X +SIn 2X

Solution 21:
LHS. :cos4x+c053x+0032x

Sin4x+sin3x+sin 2x
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B (cos4x+cos 2x)+Cos 3x
~ (sin4x+sin2x)+sin3x

4X +2X 4xX —2X
Zcos( > jcos( > j+cosBx

N . [ 4AX+2X 4X —2X ;
2sin > Ccos > +sin3x

A-B

{ cos A+cosB = 2COS(A; BJCOS(A; Bj,sin A+sinB = 25in(AJ2r Bjcos[

_ 2C0S3XC0S+C0S 3X
2sin3Xxcos X +Sin 3x
y cos3x(2cos x+1)

~sin 3x(2003 x+1)
cot3x=R.H.S.

2

)

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

Solution 22:
L.H.S. =cot xcot 2x —cot 2x cot 3x —cot 3x cot X

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

= cot XCOtZX—{w}(CG{ZX—FCOt 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.

Question 23:
Atan x(l—tan2 x)
1-6tan® x+tan* x

Prove that tan4x =

Solution 23:
2tan A

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

It is known that tan2A =

3.Trigonometric Functions
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2tan x J
1—tan? x

1—tan’ x
4tan X
1—tan’ x

2tan x jz

1 4tan? x

( 4tan x

1—tan’® x

1—tan?x)’
( )

2 (1—tan2 x)2 —4tan? X

1—tan?x)’
( )

4tan x(l—tan2 x)

(1—tan2 x)2 —4tan? X
4tan x(l—tan2 X)

~1+tan* x—2tan? x—4tan? X
Atan x(l—tan2 x)

~1-6tan® x+tan* x

Chapter 3
Trigonometric Functions

LLLLLLLLLLLLLLLL

Question 24:

Prove that: cos4x =1—8sin? xcos’ X

Solution 24:
L.H.S. =cos4x

=c0s2(2x)

=1-2sin? ZX[COSZAzl—Zsin2 A]

=1-2(2sinxcos x)2 [sin2A=2sin Acos A]

=1-8sin® x cos® X

=R.H.S.

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

Solution 25:
L.H.S. =cos6x

=c0s3(2x)

3.Trigonometric Functions

www.vedantu.com

21




Class X1 - NCERT - Maths Chapter 3 \&dﬁnm/
Trigonometric Functions

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

= 4[(20052 x—1) ~3(2cos’ x—l)}[cos 2x =2c0s* x—1]

= 4[(20052 x) —(1)° ~3(2c0s x) +3(2cos’ x)}—Gcos2 X+3
=4[ 8cos® x—1-12c0s* 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.

Exercise 3.4
Question 1:

Find the principal and general solutions of the question tan x =+/3.

Solution 1:

tanx=+/3

It is known that tanZ- =+/3 and tan SR D —tanZ =3
3 3 3 3

Therefore, the principal solutions are x =% and 4?7[

Now, tan x = tan%

T
:>x=n;r+§, where heZ

Therefore, the general solution is x = n7r+%, where neZ .

Question 2:
Find the principal and general solutions of the equation secx =2

Solution 2:
SeCX =2

It is known that seczzz and secs—”:sec 27r—z :sec£:2
3 3 3 3

Therefore, the principal solutions are x :% and 5?7[
Now, secX =sec%

s sl
:>cosx:cos§ SeCX=——

COS X

:Znﬁi%, where neZ.
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Therefore, the general solution is x = Znﬁi%, where neZ .

Question 3:
Find the principal and general solutions of the equation cot x =—/3

Solution 3:

cotx =—/3

It is known that cot% =\/§

soot| 7=Z |=—cotZ =—3 and cot| 27-Z |=—cotZ =3

6 6 6 6
i.e. cot%[:—\@ and cot%z—\ﬁ
Therefore, the principal solutions are x=%ﬁ and %
Y/

Now, cotx:cotF

=tanx = tans—ﬂ [cot X = i}
6 tan x

Y/4
:>x=n7z+?, where neZ

Therefore, the general solution is x = nn+5§, where neZ .

Question 4:
Find the general solution of cosecx =—2

Solution 4:
COSec X =—2

It is known that

T
cosec—=2
6

.. Cosec 7r+Z = —cosecz =-2 and cosec| 2 _Z- —cosecZ =2
6 6 6 6
ie., cosec%[ =-2 and cosec% =2

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

6

1
NOW, COSeC X = CcoseC—
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=sinx=sin— COSeCX = ——
6 sin X

:>x=n7r+(—1)"%[, where neZ

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

Find the general solution of the equation cos4x =cos2x

Solution 5:
COS4X =C0S 2X
=Cc0S4x—c0s2x=0

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

{ cos A—cosB = —23in(AJ2r Bjsin(A; Bﬂ

=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

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

Solution 6:
COS3X+C0SX—cos2x =0

:2005(3)(;2}005(3)(2_)(]—005 2x=0 {cos A+cosB = 2cos( Ak

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

=c0s2x=0 or cosx=%

e 227)

~.2x=(2n +1)% or COS X =cos%, where neZ

T T
:>x=(2n+1)z or x:ZnﬂiE,where neZ
Question 7:

3.Trigonometric Functions
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Find the general solution of the equation sin2x+cosx=0.

Solution 7:
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

) =i .72'.( ﬂj( 72').772'

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

2 6 6 6 6
:>x=n7z+(—1)"%[,where neZ

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

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

Solution 8:

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 neZ

:>x=n—7[, where neZ
tan2x+1=0

=tan 2x :—1=—tanz =tan ﬂ—z = tans—ﬂ
4 4 4

=2X= n;r+377[, where neZ

:>x=n—7[+3—”, where ne Z
2 8

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

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

(sinx+sin5x)+sin3x =0

:>[Zsin(Xzsxjcos(x_zsxj}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

ie., x=n?ﬂ, where ne Z
2c0s2x+1=0

-1 T T
=C0S2X=—=—C0S—=CO0S| 7 ——
2 3 ( 3)
27
:>c052x:cos?
:>2x:2n7riz?ﬁ, where neZ
T
:>x:n7ri§, where ne Z

Therefore, the general solution is %ﬁ or n;zi%,n el.

LLLLLLLLLLLLLLLL

?Jeo 452

Miscellaneous Exercise

Question 1:
T Or 3T 5
Prove that: 2cos—cos— +c0s— +cos— =0
13 3 13 13
Solution 1;
5

L.H.S. = 2cos£cosg—ﬁ+cosg—”+cos—
13 13 13 13

3.Trigonometric Functions
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sw St (37 57
13 13 |6 1313
2 2

{cosx+cosy = 2COS(X_|2_ yjcos(xgyﬂ

V.2 O 4 —TT
= 2C0S— COS— + 2C0S— COS| —
13 13 13 13

:Zcoszcosg—”+2cos
3 13

T O 4 T

= 2C0S— COS— + 2 C0S — COS —

13 13

T 97 4 T

= 2C0S— C0S — + 2 C0S — COS —

13 13 13 13
[ 9 A
=2C0S—| COS— + COS —
13| 13 13

9 _4r) Oz 4z

13 13 13 13

2

COoS

= Zcos£ 2C0S
13

T T S5r
=2C0S—| 2C0S—C0S—
13| 2 26

=2COS£><2><O><COS5—7[
13 26

== (RS,

Question 2:
Prove that: (sin3x+sinx)sinx+(cos3x—cosx)cosx =0

Solution 2;
L.H.S. =(sin3x-+sin x)sin x+(cos3x—cos x)cos X

=sin3xsin X +5sin? X+ €0s 3X CoS X —COS? X
— COS 3X COS X +Sin 3xsin x—(cosz—sin2 x)
=05 (3X— X) —C0s 2X [cos(A— B) = cos Acos B+sin Asin B]

= COS 2X —COS 2X
=0
=R.H.S.

Question 3:

Prove that: (cos x+cos y)2 +(sinx—sin y)2 =4c0s’ XLzy
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Solution 3:

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+ 2c0s’ (%) —1} [cos 2A=2cos’ A—1]

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

Question 4:

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

2
Solution 4:
L.H.S. (cosx—cos y)2 +(sinx—sin y)2
=C0s® X+C0s” Yy —2C0S X COS Y +Ssin” X+sin” y —2sin xsin y
=(cos® x+sin” x)+(cos” y +sin’ y) - 2[cos xcos y +sin xsin y]
=1+1-2[ cos(x—Y)] [ cos(A—B)=cos AcosB +sin Asin B |
=2[1-cos(x-Y)]

=2[1—{1—2sin2(izy)H [cos2A=1-2sin? A]

— 4sin? [X;zyj “RHS

tion 5;
Prove that: sin X+sin3x+Ssin5x+4sin7x =4c0S XCos 2xSin4x
Solution 5;:

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)

=2siN3xXc0s 2X+ 2sin5xcos 2x
=205 2x[sin 3x+sin 5x]

= 2c0S ZX{Zsin(SXZSXJ.COS(3X;5XH

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

astion 6
(sin7x+sin5x)+(sin9x +sin 3x)

=tan6x
(cos7x+cos5x)+(cos9x +cos 3x)

Prove that:

Solution 6:
It is known that

sin A+sinB = Zsin(AJzr BJ.COS(A; Bj,cos A+COSB = ZCOS(A; Bj.cos(A_ Bj

2
(sin7x+sin5x)+(sin 9x +sin 3x)

L.H.S. =
(cos7x+cos5x)+(cos 9x +cos 3x)

_ [2sin 6x.c0s x| +[2sin 6x.cos 3]
~ [2cos6x.cos x] +[2cos6x.cos 6X]

_ 2sin 6x[cos X +Cos 3x]
~ 2c0s6x[cos X +C0s3x]

=tan 6x
=R.H.S

tion 7:;

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

Solution 7:
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 SXWLZCos%sin5
2 2

=25in3—2)(.cos%+2cos%sing [sin2A=23inAcosB]
3ax\ . (3x) . (x
=2C0S| — || sIn| — [+SIn| —
2 )7 (2 2
i 3x X 3X X
s, |G G)G)
=Zcos(—] 2sin > coS

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

=4sin xcos[ijcos(%j =R.H.S.
2 2

Question 8:

Find sini,cosﬁ and tanz, if tanx=j,x in quadrant 11
2 2 2 3

Solution 8:
Here, x is in quadrant 11.

. T
1.6, —<X<7&

There, sin X , cosz and tan X
2 2 2

are lies in first quadrant.

It is given that tanx=—g
2
seczx:1+tan2x:1+(j] =1+E=§
3 9 9
coszx:3
25
:>cosx=J_r§
5

As x is in quadrant I, cosx is negative.

3.Trigonometric Functions 30




Class X1 - NCERT - Maths Chapter 3 m
Trigonometric Functions

COSX =—
5
) X
Now, cos X =2cos 5—1

:>_—3=2cos2§—
5 2

X. ..
—=CO0S—=—F [ COSE IS pOSItIVEjl

4
5
:>sm25—i [--sinzis iti }
= . positive
2 5 2
16
sin- | =
tanX=—2_ NS/ _»
2 X 1

x 25 \5

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

stion 9:

Find, sini,cos5 and tani for cosx=—l, X in quadrant 111
2 2 2 3
Solution 9:

Here, x is in quadrant 111.

. 3T
L., T<X<—
2
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Therefore, cos5 and tan5 are negative, where sin5 as Is positive.
2 2 2
It is given that cos x = —% .

cosx:l—ZSin2§

, X 1l-—cosx
=sin“ ==

2

X ( ) (“j 4/3 2
=sin

"3

=sin 5 Q [ Sln—ISpOSItlve}

2 B3
. Sini—@ ﬁ—@
T2 3 B33

NOW oS X = 2c0s? > b -1

e (03) (5 5

2 2 2 2 2 3
=C0S— = _ L [ ' cos5 IS negative}
3 S2
cos= =—ix£ :_—*/§
V3 V3 3
%)
sin— NG
tani — _2 — £ — _,\/E
2 s (_1j
2 B
Thus, the respective values of sin2 > ,COS— 5 X and tanE are f TJ_ and—+/2..

on 10:

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

Solution 10:
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 m o ted
4 16 16
=>C0S X =—§ [cos x is negative in quadrant I1]
[ _15
iz X _1=cosx 4 ) 4+\15
2 2 2 8
—sinX = 4+15 { sinzisnegative}
2 8 2
B 4+\/1_5Xg
8 2
_ 84215
16
B 8+2\/1_5
4
i [_EJ
4 _
cos? X _LHCOSX _ _4 J15
2 2 2 8
=C0S= = —V15 [ cos> is positve}
2 8 2
B 4+\/1_5Xg
8 2
_ [8-2415
16
_\8-215
4
. 8+ 215
nX_ 2 4 ) \8+2\15

2 cos;: \8-2115 _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_\/5

~\ 64-60 2

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

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

4
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