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Question 1:
Find the radian measures cnrref/:;panding to the following degree measures:
(i) 259 (i} - 47° 30° {ii) 240° {iv) 5207

Ans:
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(i) 25°
We lmow that 180° = tradian

S250 = T %25 radian = E?-I- radian
I 80 36

(i) — 47° 30

1

_47¢ 30’ =—47
47930 5

degree [1° = 60]

= degree

Since 180° = rradian

7 radian = _—wn: radian
P 72

—19 )
=470 3 = L'.r{ radian
72
{11y 2407

Welmow that 180% = mradian
i ) 4 .
22400 = v 240 radian = — 7w radian
180 3

(iv) 320°

Welnow that 180% = qradian

5 520° = -1 % 520 radian = 52?1 radian

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

[Use s "-:E]
T .

(i) %{n} - 4 (iii) %’“{w} %“
Ans:

11

(i) T

We know that wradian = 180°

11 . 180 11 4511
.= radain = ——x—— degree = . degree
16 n 16 nxd

:45:-6113:?

315
d =" deg
ieq  SeEree=—— degree

= 3*}E degree
b

3= 60

=39+ min utes [19=60"]
=39% + 22'+% min utes

=39°22'30" [1'=60"]
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{ii) —4
Welknow that mradian = 180°

—4 radian 2@?:{—4} deg ree EM
i

degree

g L |
= Elﬁl"ﬂ deg ree = —229% deg ree

=-229°+

160 min utes El" =(:-{I']

= 22045 l+l_5] min utes

=-220°5'27" [1'=60"]

I
i) —
( L{) 3
We know that wradian = 1807

o radian = 180 x o degree =300°
3 T 3

.. Im
v) —
(iv) c
We lknow that mradian = 180°

.'.Eradian :@xT—“: 210°
6 T 3]

Question 3:

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

Ans:

EIndCareer


https://www.indcareer.com/schools/ncert-solutions-for-11th-class-maths-chapter-3-trigonometric-functions/
https://www.indcareer.com/schools/ncert-solutions-for-11th-class-maths-chapter-3-trigonometric-functions/

€IndCareer

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

360

o Number of revolutions made by the wheel in 1 second=——=6

In one complete revolution, the wheel tums an angle of 2w radian.
Hence, in 6 complete revolutions, it will tum an angle of 6 = 2w radian, ie.,
12 mradian

Thus, in one second, the wheel tums an angle of 12w radian.

Question 4:

In a circle of diameter 40 cm, the length of a chord is 20 cm. Find the length of minor arc of the
chaord.

Ans:
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Diameter ofthe circle =40 cm
L . 40
. Radims i) of the circle= = cm=20cm

Let AR bea chord (length = 20 ciw) of the circle.

BN
20 c”

A
InADAR, DA =0CB =FRadius of citcle =20 o
&lso, AR =320 cm

Thus, ADAB is an equilateral triangle.
2 B=60°=Z radian
3

We knowttat ina circle of rmdius » unit, ifan arc oflength ! unit subtendsan angle 8

radian at the centre. then g :i.

r

—h_u:ﬁ:m_ﬂ cm

n
3020 3

Thusz, the length of the rinor arc of the chord isme cm.

Welknow thatin a circle ofradius » unit, if an arc of length [ unit subtends an angle & radian at

{
the centre, then F
®_AB_ o 20m
320 3

e 4 1)
Thus, the length of the minor arc of the chord is 3

Question 5:
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If in two circles, arcs of the same length subtend angles 60% and 75° at the centre, find the ratio of
their radii.

Ans:

Lettheradi ofthe two crclesbe, and,. . Letanarc oflength? subtend an angle of 60°

at the centre ofthe circle o fradiusri, while let an are of length ! subtend an angle of 75°
at the centre ofthe circle o fradiusrs,

s . S .
MNow, 60% =7 radian g 4 752 T radian

We lmow that ina drcle of rmdius » unit, ifan arc of length 7 unit subtends an angle &
{
radian at the centre, then 9=; orf=ré

]
1= and =128
12
T rSm
=A% _5
3 12
"3
===
4
h_3
=-Ll==
rno4

Thus, the ratio of the radii iz 5:4.
Exercise 3.2

Question 1:

Find the values of other five trigonometric functions if CQSIZ“E, x lies in third

quadrant.

Ans:
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I
CO5 X = =
2

s 2 1
sin° x4+cos x=1

- 2 2
=sn x=|—-cos x

] ]
= sin" x=1 ..[.._

4

[ En]
—

1
=sin‘x=l-—=
4

g | et

; 3
::~smx=iT

—

Since x lies in the 3*9 quadrant. the value of sin x will be negative.

V3

SSINX = ee—e

J3

LS = e —
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Question 2:

Find the values of other five trigonometric functions if E{)II:E; x lies in third

quadrant.

Ans:
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3
cot x =-—
4

1
tan_‘t‘: I s T

1)

[+tan’ x =sec” x

1 4
3

5] -
=1+ — | =sec'x
3
16 3
= I+—=s5ec"x
9
25 .
= —=35eC X
9
:*..-:\;e:::c:iE
3

Since x lies in the 3*9 quadrant, the value of sec x will be negative.

) 5
SLSeCy = ——
.
1 3
cOsxy = o= ——
SeC XY (_JJ 5
3
sin x
tan x =
COs X
4  sinx

L

1
CoseC XY= =~——

sin x 4
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13
Find the values of other five trigonometric functions if 53:1":‘3‘ , x lies in fourth
quadrant.
Ans:
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REC N = =

.3 1
sin- x+cos x=1

=sin" x=1-cos” x

bl

s [5]
=En r=l- —

13
. 4 25 144
=esnry=l-— =
69 169
. 12
=sginy=+—
13

Since x lies in the 4% quadrant, the value of sin x will be negative.

; 12
Lsinxy=——
13
cosecx = 1 B
sinx 12 12
13

ElndCareer


https://www.indcareer.com/schools/ncert-solutions-for-11th-class-maths-chapter-3-trigonometric-functions/
https://www.indcareer.com/schools/ncert-solutions-for-11th-class-maths-chapter-3-trigonometric-functions/

€IndCareer

f fanx = -

Find the values of other five trigonometric functions | ‘i"‘é" . x lies in second

quadrant.

Ans:
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1 12

cotx=——= = e——

tanx [ 9} 3
12

] Bl
l+tan” x =sec x

¥

S
=>]+|~— | =sec’x
12

25 >
=5 |4 =5ec" X
144

169
m—— 0T X
144

= SeCY =-_|-~l—-Fi
12

-

Since x lies in the 2%4 gquadrant. the value of sec x will be negative.

J.secx =“E

COSEC X = ——— =
sinx [ 5 ]
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Question 5:

Find the value of the trigonometric function sin 7652

Ans:

Itis known that the values of sin x repeat after an interval of 27 or 3607

55N 765° =sin {2x360°+45°) =sin45° = —=

‘t‘fﬂ_'

Question 6:

197

3

Find the value of the trigonometric function tan

Ans:

Itis known that the values of tan x repeat after an interval of m or 1807

Q9
tanITTc= tanﬁ;—:r =tan[6x+%)=tan§= tan 60° =3

Question 7:
, In
Find the value of the trigonometric function®™" ER

Ans:
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Itis known that the values of sin x repeat after an interval of 27 or 3607

.‘,sin(—n—ﬂ]r sin(—lﬂ+2x2n]zsin E]z E
3 3 3 2

Question 8:

I5n
Find the value of the trigonometric Functinnc‘:’{_T]

Ans:

Itisknown that the values of cot x repeat after an interval of 7w or 180°

5 "
cot[—l—“ =cﬂt[—15—n+4n]=cm£=}
4 ) 4 4

Exercise 3.3

Question 1:

Prove
' 2';[ 11'[ :H
S —+ 08 ——tan”~ — = ——
6 3 4 2
Ans:
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LHS = 51n:~g~+ cos” T ot E
RENERS
= = | — 'I"
5) (5] -0
4 4 3
=R.H.S.
Question 2:
s zﬂ: 1??[ 2 T 3
Prove that 25iN° —+ COSEC™ — 0§~ — = —
6 302

Ans:

. T , T + 7
LHES = 2sin” E+ cosec” ?cns‘ =

3
(3] weomec (o)
=2/ —| +cosec’| m+—
2 6
[ eme? ) (3)
=2%—+| ~cosec— | | —
4 6,3

2

;

P | e
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Question 3:

: A S5m . .m
Prove that <ot E+cusec~g~+;tan g:,ﬁ

Ans:

LHS cnt3n+cusec5n+3tan3“
HS = 6 F :

5

- [wﬁ)_ +C0S ec(w—%]+3[%]:

=3+c05&|:£+3x-|~
6 3

Question 4:

Find the value of:
(i} sin 75°

(i) tan 152

Ans:
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{1} sin 759 =sin (45° = 30%)
=sgin 43% cos 30° ~ cos 43° sin 30°

[sin(x+)y)=sinxcosy+cosxysiny]

(32

V3 ! V341

BN RN N

(i) tan 15° =tan (43° — 309)

tan 45° —tan 30° tan x — tan y
= tan(x - 1) T
I+ tan 45 tan 30° | +tan xtan ¥
oL B
V3 _ B
kY
i)

-1 (V5-1) _3+1-243
Ve (Ba)(VE-1) () -y
4—2ﬁmz_ﬁ

-

3-1

Question 5:

T ) . (n NEIR T
Prove that: ©05 E‘x cos 1_3 —Ssin E—X sIn E_}’ =sin(x+y)

Question 6:
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tan| T +x 2

[4 ]_[lﬂanx]

Prove that: (Ti ] l-tanx
tan 4—:';

Ans:
tan A +tan B tan A —tan B
i tam{A+B)=——— and tanfA-B)=—MM
[tisknown that ( } | -tan Atan B { ) l+tan Atan B
~LHS =
N - y
tan —+tan x
b T l+tanx
fan| —+x I —tan — tan x .
4 \ 4 ), 1 - tan x I+ tan x
— > \I = - = =R.H.S.
(n ] n [l—tﬂn.\] | —tan x
tan| ——x tan——tan x
4 4 1+tanx
1+ tan T-F-lﬁun;
4 J

S

Question 7:

cos(m+x)cos(—x)

=cot’ x
Prove that . m
sin (1 —x)coﬁ[5+x]

Ans:
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cos(m+x )cos{—x])

sin{m - x]ms[g + x]

LHS. =

_[-cosx][cosx]
(sinx)(-sinx)}

|08 X
—gin° x

=cot” x
=R.HS

Question 8:

cos [3_1: + .YJCGS{ZIE + x}[cm(}—n - x] +cot (2 + r}:| =1
2 2

Ans:

-

LHS =cos [ﬂ + x}ms{zn +x}[mt [EE - x]+mt (2 +.r:|j|
2 2

= §in xmﬁx[tan x+cotx]

Sinx  Cosx
+

:sinxmsx[ -
COsSX  sinx

s 2
SN X+ COs I]

=(sinxcos r]|: :
sin xcos x

=]=R.HS.
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Question 9:

Prove thatsin{n + 1lx sin{n + 2)x + cos{n+ 1lx cos{n + 2)x = cos x

Ans:
LHS =sini{n+ 1lixsin{m +2x+cos (m+ 1 cos(nm + 2)x

:%[Zsin[n +1)xsin(n+2)x +2cos(n+1)xcos(n+2)x |

B [cos{{nﬂ}x—[n+2)x}—cns{[n+l]x+[n+2}x} }

2 +cns{[n+l):~: +(_n+2}x}+cns{[n+l)x —(n +2]x}

2

"+ —2sin AsinB = cos(A +B)—cos(A -B)
2cos Acos B=cos(A +B)+cos(A-B)

=%x2cos{[n+l]ﬁ—(“ +2}x}

=cos(-x)=cosx =R.HS.

Question 10:

an in .
Prove that ms[T+x]—ms[?—x)=— 2ainx

Ans:
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Itisknown thatcos A —ecos B = —2sin ( At

o5

=-2 sin[g—ﬂ]sin X
4

. my,
=-2sin n—; sin x

=-2 sEnEsin X
4
1 )
=—2x —xsinx
NG

=2 8inx

= R.HS.

Question 11:

Prove that sin? 6x - sin* 4x = sin 2x sin 10x

Ans:
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It is known that

sinA+5inB=25in[A+B]cos[A;B]. sinﬂ—sinBchus[A;B]ﬁin[A_BJ

2
~.L.H.S. =sin’6x — sin“4x
= (sin 6x + sin 4x) (sin 6x — sin 4x}

- ol [6x+4x} [ﬁx—4x] [6x+4x] ) [63‘.—4:‘.}
=| 2sin COS 2eos .5in
2 2 2 2

={2 sin 3x cos x} (2 cos >xsin x)

=(2 sin 2x cos 3x} (2 sin x cos x)
=sin 10x sin 2x

=RHS.

Question 12:

Prove that cos® 2x - cos? 6x = s5in 4x 5in 8x

Ans:
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A : B)ms[#]* cosA—cosB = —Esiﬂ(ﬂ +

~LHS =cos® 2y — cos- b

It is known that

cos A +cn5B#2ms(

sin| ——
2
={cos 2x + cos 6x) (cos 2x — 6x)

=|:2ms[2x ;ﬁchnS[zx;ﬁx H[uzsin[hzﬁxjsin{zx;ﬁx}:l

= I:Z cosdx ::{15[*-2}{}]["2 sindx ﬁin{mlx]]

=[2 cos 4x cos 2x] [-2 sin 4x (—sin 2x)]
={2 sin 4x cos 4x) (2 sin 2x cos 2x)
=sin 8x sin 4x

=R HS

Question 13:

Prove that cot 4x (sin 5% + sin 2x) = cotx (sin Sx - sin 2x)

Ans:
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L H S=cot 4x (sin 3x + sin 3x)

cosdx | . [Sx+3x] [53{—33{]
=——1|2sin cos

sin 4x 2 2
{:'sinﬂ+sinE=2$in[A:B]ms[A:BH

[msf’rx
sindx

][E sin 4 cos x}

=2cosdrcosx

EH.S =cotx (sin 3x —sin 3x}

CO8 X [5x+3x] ) [Sx—h]
= 2cos sin
sinx{ 2 2
™
1*.-5571A—sinB=2cns(ﬁ+HJsiu[A_BH
2 ¥

\ i

_ COSX

——[2 cos 4xsin x|
sinx

=2cosdx cosx

LHS =RHS.

Question 14:

" 51N 5x +sin 3x

Provetha = tan4dx

CcOs 35X +cos3X

Ans:
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Itis known that

B]CGS[AT_B], cos A +cosB #ZCGS[A;B]CGS(H;B]

sin A+sinB = 25in(h+
.

CLHS = sin 5x +sin 3x
COS 5% +cos3x

SR+ 3x Sx-3x
2sin .COS
2 2
(Sx +3x 5% —3x
2cos .COS
2 2

_ 2sindx.cosx
2eo54%.co8X
_sindx

- cosdx
=tandx = R.H5.

Question 15:

sinx-siny = X-y
COSX +CO8Y 2

Prove that

Ans:
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It 1s kmown that
A—-B

5EnA—sinB=2cus[A;B]sin[$} cnsA+cosB=2cos[A;Bqus[ 5 J

LS = Snx-siny
COSX +COsY

Ecos{xf?’],cos(x—}]
2 2
sin[x MFJ
_ 2
o ¥
2
mtan{x_y]m RH.S.
2

Question 16:

Prove that 5N X +$|n3x — tan 2x
CcOs X +C0os3x

Ans:
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Itis known that

B]CGS[AT_B], cosA+cosB #ZCGS[A;B]CGS(H;B]

sin A+sinB = 25in(h+
.

L HS = Sinx+sin3x
COS X +Ccos3xX

P+ 3x X —3x
2sin Cos
2 2
¥+ 3x X —3x
2cos Cos
2 2

_ sin2x

cos2x
= tan 2x
=RHS

Question 17:

Prove that M =2sinx

= =

sin’ x —cos” X

Ans:
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It is known that

sinA —sinB = 2:05[A+B)sin(ﬁ";ﬂ}. cos’ A—sin® A = cos2A

5in N = sin 3x
~LHS =sin’x—cos’ x

[x+3x) . [x—ExJ
2eos 3in
_ 2 2

- —C0s82X
- 2eo82x sin[-x}

—e0s2x
=—2x(—sinx)

=2sinx=R.HS

Question 18:

Prove that ©0S4x +cos3x +cos 2x
sindx +sin3x +sin2x

=cot 3x

Ans:
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L HS =Cosdx+cos3x +cos2x

sindx +sin3x +sin 2x

- {cosdx +cos2x )+ cos 3x

(sindx +sin 2x )+ sin 3x

sin
_ 2
{-.'msﬁs +msE:2ms[A:B]{:QS[A;E], sin A +sinB :Esin[ﬁgﬁ}cm[ﬂgﬁ}]

_ 2CO83X COSX + €08 3X
 2sin3xcosx +sin 3x
cos3x(2cosx +1)
~sin3x{2cosx+1)
=cotIx=RHS

Question 19:

Provethatcotx cobt 2x - cot 2xcot 3x - cot 3xcotx = 1

Ans:
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LHS =cot xcot 2x—cot 2x cot 3x —cot 3x cotx
=cot x cot 2x — cot 3x (cot 2x + cot x)

=cot x cot 2x —cot (2x + x) (cot 2x + cot x}

cot2xcotx —1

= COt X COt 2K | wemmmsm s {uut 2x + col x}
colx+cot2x
cotAcotB-1
n::crl{A +B}:wwmmmw
col A +cotB

=cot x cot 2x —(cot 2Zxcot x — 1)

=1=FRHS.

Question 20:

4tan x(l—tanl x]

Provethat ggndx =
1-6tan’ x +tan” x

Ans:
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Itisknown that tan 2A = m& .
[—tan” A
~LHS =tan 4x =tan 2{2x)

3 2lan 2x
I —tan” {2x)

(l—lan2 x]: —4tan” x

(1-tan® x}:

[ 4tanx ]
| —tlan” x

[I —tan” x] —4tan” x

(1-tan’ x}:

4tanx (I —tan” .\;)

{] ~tan’ .‘-:): ~dtan” x
B 4mnx[1-wnzx]
Cla+tan' x - 2tan” x-4lan’ x
~ dtan x(l ~tan’ :c)

Cl—6tan® x+tan' x

=R.HS.
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Question 21:

Prove that cos 4x = 1 - 8sin“x cos®x

Ans:
LHS =cos 4x
=cos 2(2x)
=1-2sin’ 2x [cos 24 =1-2sin" 4]
=1-2(2sin x cos x) [sin24 = 2sin A cosA]
=1-8sin’x cos’x

=RHS.

Question 22:

Frove that: cos 6x = 32 cos®x - 48 cos?*x + 18 cosix - 1

Ans:
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LHS =cos 6x

=cos 3(2x)

=4 cos® 2x—3 cos 2x [cos 34 =4 cos® 4 — 3 cos 4]

=42 costx—1¥ -3 (2 cos*x— 1) [cos 2x =2 cos* x — 1]
=402 costxy —(1¥ =3 (2 cos*xF +3 (2 cos* x)] — 6cos x + 3
=4 [Scosfx—1-12 cos*x + 6 cos"x] — G cosix + 3

=32 cos®y— 4 — 48 cos*x + 24 cos? x — 6 costx + 3

=32 cos®c— 48 cos*x + 18 cos*x— 1

=RHS.

Exercise 3.4

Question 1:

Find the principal and general solutions of the equation tanx=sﬁ

Ans:
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fan x =\|'E

It is known that tal‘%: 3 andtan[?]z tan[n:+§]= tang =J§

m 4mn
Therefore, the principal solutions are x =7 and 7~

3 3
14
Now, tanx = tan—

T
::-x:n:rHE, where ne £

T .
Therefore, the general solution isX = “T'?+E> where ne 7

Question 2:

Find the principal and general solutions of the equation geryx =2

Ans:
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secx =2

) T 3m T T
It is known that seC— =2 and sec - =5ec(2n—:]=sacj =2
] A 2 . |

T 5w
Therefore, the principal solutions are x = 3 and 3 -
T
MNow, secx =sec—
3
T |
= 008X = 005 — SeCN =
3 cos X

K= Zm'rig, where n e 7

™
Therefore, the general solution is X = 2nrci-§= where n = £

Question 3:

Find the principal and general solutions of the equation cg[;;:_ﬁ

Ans:
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cotx =—3

It is known that mtgzq".::
Joeot i"E—E =—C0'EE=— 3 and cot 2‘,|'|:—E =—CQtE=_J3_
i} 6 6 6

. 11
iLe. cot%ﬂ ——-—ﬁ and cut?ﬂ = —xﬁ

. . 5 11
Therefore, the principal solutions are x = 2% and ?ﬂ .
Now. cotx = cot =
6
:>ta|1x=tan5—“ [cc«tx=L]
O tan x

Sm
== IHH—?, where ne 7

. S
Therefore, the general solution is x = IHI.'+?.. where ne 72

Question 4:

Find the general solution of the equation .qcdx = cos 2x

Ans:
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cosdx =cos2x

= cosdx —cos2x =10

= -Eﬁin[4x ;2" ]sin[4x"2x]:ﬂ

q

{'.'ms‘k— cosB = —Esin[A:B ]sin(%”

=g ixsinx =10

=sindx=0 or sinx =10

SA3Ax=nw or x=nm, wherene 7
nm .

:;,K:T or x=nm, wherene Z

Question 5:

Find the general solution of the equation €0S3X+C0SX~cos2x =0

Ans:
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COSIN+CosX —cos2x =)

A+ - A+B A-B
:&Ema( x:k]ms[ : jlLJ-—-::,‘:}:?.Z.%:=|IZ|| [cusﬁwmsB=2cm[-——§——]ms(-——2———ﬂ

= Jeos2xcosx —cos 2y =10

= cos2x({2cosx~1)=0

=082y =0 or 2eosx—1=0
i
=cos2x =0 or COSX = 5
b bl
s (2n+|]§ or cosX =cos—, wherene Z
2
T n
=x=(2n+1)- or x:?nﬂ:ig, wherene Z

Question 6:

Find the general solution of the equation S€¢ 2x =1-tan2x

Ans:
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sec” 2x =1 - tan 2x

= l+tan” 2x =1—tan 2x
= tan” 2x+tan2x =0
= tan2x(tan2x +1}=0

= ian2x =10 or tanZx+f=10

MNow, tan2x =1
= tan2x = tan 0
= 2x=nn+0, wherene Z

nm
=X=, wherene Z

tan 2x +1=10
i T 3m
= tfan2x=-l=—tan—=tan| 71— — |=tan—
4 4 4
in
= 22X =nmn +?~ wherene 7
nt 3n
=5 X = e A, Where ne £
2 8
B ) nm 3m
Therefore, the general solution is £y or Ea +?1 neZ.

Question 7:

Find the general solution of the equation sinX +sin3x+sinSx =0

Ans:
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SiNX+sin3x+sindy =0

=>sin3x(2cos2x+1)=0

=sgindIx=0 or 2cos2x+1l=0

Now, sindx=0=3x=nm wherene 7
ie. x -—-%. where ne 7
2eos2x+1 =10

= | T n
= CO5 2K = = = = 05— = CO§| = —
2 3 3

2
= cos2x = cc}s?

= 2x =2nmn i‘ggn, where ne 7

T
=x=nnt—. wherene 7

(sinx +sin5x)+sin3x =0

x4 5x -8x . . . A
::»[Zsm(‘{': x]cos[x 5 kﬂ-{nsuﬁxﬁ{r {smAA-smB#?,sm( *

= 25i1]3xc-:}5[-2x}+5i113x =0

*Jen( 5]

= 2sm3ncos 2x+smaIn=0

X
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