Chapter 2 Inverse Trigonometric Functions

EXERCISE 2.1

Question 1:

1
sin”' ——]
Find the principal value of ( 2).

o
Range of the principal value of 8" (¥) is ( 2’ 2)

i 1 b3
(%)
Thus, principal value of 2 6.

Question 2:

2

g

cos”' [
Find the principal value of

cos | — =y
Let, 2
Hence,
COSy= ﬁ
y 2
b
=CoS—

6

Range of the principal value of cos”' (x) js (0.7)

cos” {QJ = [Ej
Thus, principal value of 2 8
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Question 3:

Find the principal value of €05€¢ (2),

Let cosec ' (2) =y
Hence,
cosecy =2

4
= cosec| —
6

-1 T
o cosec (x):[——,—}—{ﬁ}
Range of the principal value of 2°2

()

Thus, principal value of

Question 4:

tan”' (—\/5)

Find the principal value of

N an ()= 2.2
Range of the principal value of 22

tan” (J?):[’;]'

Thus, principal value of

Question 5:

cos”' [— —]
Find the principal value of 2
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1
-1

cos| ——|=y
Let, ( 2]

Hence,

cos :
s
’ 2

e
el
{3

Range of the principal value of cos”' (x)=[0,7]

(9
Thus, principal value of 2 3).

Question 6:

Find the principal value of tan " (-1)

Let, tan”' (~1) =y
Hence,

b () = [-E

Range of the principal value of

4 n
o tan (—l)=(——]
Thus, principal value of 4).

Question 7:

sec l[i)
Find the principal value of V3
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) [O,E]—{%}

Range of the principal value of

sec”! {iJ = [£]
Thus, principal value of V3) \6).
Question 8:

fcot"(\/g)

Find the principal value o

Let, cot”™ (\B) =
Hence,

cotyzﬁ

ol

Range of the principal value of cot " (x) =(0,7)

wlor-(})

Thus, principal value of

Question 9:

cos™ (— : J
Find the principal value of V2

1
cos ‘[——] =y
Let, V2

Hence,
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1
Cosy =——=
NG

=cos| T ——

4

5
=cos| —
4

Range of the principal value of cos ™ (x) =[0,7]

()3
Thus, principal value of V2 4 ).

Question 10:

V)

=1
Find the principal value of “9¢¢ (_

cosec (—ﬁ) =y

Let,

Hence,
cosec y = =2

s

=—CO0Ss8¢C| —
[ 4 J

T

=CO0seC| ——

4

i T T
o cosec (x)z[——,—}—{o}

Range of the principal value of 2°2
cosec™ (—\5) - [—E)

Thus, principal value of 4.

Question 11:

4 G 18l
. tan”' (1)+cos (——}rsm [__]
Find the value of 2 2)
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Let tan”' (1)=x
Hence,
tanx =1

Therefore,

tan"(l):(%}

cos”! [—l] =y
Now, let 2

Hence,
cosy=— ]
Sy >
5)
=—C08| —
3
[=-%)
=cos| T——
5
5)
=cos| —
3
Therefore,

sin™' [—lJ =%
Again, let 2

Hence,

Therefore,

Thus,
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Question 12:

cos”™ [lJ +2sin™ [l)
Find the value of 2 2

Let, tan”" (1) =%
Hence,
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Therefore,

Thus

=
3

Question 13:
Find the value of sin”' x=y  then

_T
(A) 0<y<rm (B) 2

_Z .
(C)O=sy=rm (D) 2

It is given that sin” x=y

{__]
Range of the principal value of 2

T Y

Thus, 2 2
The answer is B.

Question 14:
Find the value of tan™ v3 —sec™ (-2) g equal to

T

(A) 0 (B) 3
b 2
(€) 3 (D) 3

Il
=

Let ®0 1(\/5)

Hence,
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o tan'lx=[——,£]
Range of the principal value of 22

m—'[ﬁ)z[gj

Therefore,

Let sec” (-2) =
Hence,

secy = (—2)

5)
=—sec| —
3
-5
=sec| ——
2

T

=sec| T ——

[=-5)
5)
=sec| —

3

o sec”'x=[0,7] —{E}
Range of the principal value of 2

27
= _2 el
Therefore, see ( ) 3
Thus,
tan' /3 —sec '(—2)=£—2—ﬂ-
3 3
3

The answer is B.
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EXERCISE 2.2

Question 1:

3sin”' x =sin”’ (3x—4x3),xe {—l,l]
Prove 2°2].
Let x=8in
Hence, Bin " (x) =
Now,

RHS =sin" (3x—4x)
=gindfdsia - )
=8in"'(sin3 )
=B
=3sin"' x
=LHS

Question 2:

3cos' x =cos™ (4x3 - 3x),x = {ll}
Prove ).
Let x =06os
Hence, Bos™ (x) =
Now,

RHS =cos‘1(f4x3 —3x)
=8053]c(&{ﬁ)53 - )
=60s ' (cos3 )
=8
=3cos ' x
=LHS

Question 3:

=y W2 oy -
tan —+tan — = tan

1
1
Prove 11 24 2.
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X+
tan ' x+tan"' y =tan ‘—1 Y

Since we know that — Xy
Now,
LHS =tan " L +tan ' 7
11 24
2 7
L1124
T
11 24
48+ 77
— 4ol 264
= e 1A
264
= tan_! E
250
=tan”' [l]
2
= RHS
Question 4:
2tan = +tan™ L e —
Prove 2 7 17\
| 2x 1 P X+

: 2tan x =tan" tan' x+tan' y=tan
Since we know that 1-x* and —Xy

Now,
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LHS =2tan™ l+ tan™ 1
2 7

2><1
2

Il

g

|
(3] b
T[T
+ 98]
R

= tan™’ ﬂ
17

= RHS

Question 5:

Write the function in the simplest form:

Let x=tan@ = 0 =tan ' x

Hence,

tan

IRV B .

=0
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_— V1+x* ~1 g 1+tan’6 -1
x tan 6

2s1n
—tan~}
A by
2sin—cos —
2
5 6
=tan | tan—
2
=0
2
|
=—tan x
2
Question 6:
1
tan”™’ ,x‘>1
Write the function in the simplest form: x* -1
Let x =cosecd => 0 =cosec'x
Hence,
1 1
tan ! —tan ' — ——
x* =1 Vcosec’d —1
L1 ]
=tan | ——
cotf
=tan” (tan0)
=cosec 'x
=—-sec” X

Question 7:

|l —cosx

an[
Write the function in the simplest form: Lconz

}0<x<n
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o
l1—cosx =2sin* =

Since,
Hence,

Question 8:

tan”’ [
Write the function in the simplest form:

_[ cosx—sinx
tan | —

COSX+sinx

Question 9:

and

1| [1—cosx .
tan ——— |=tan
1+cosx

J =tan™"

tan

|

COS X —SIn X
CoSX

cosx+sinx

COsSX

l sin x

COS X

sin x

1+

cosx

1—tan x
1+ tan x

=tan” (1), tan ™’ (tan x)

4
=—=X
4

tan

Write the function in the simplest form:

va* —x* ’

X
l+c03x=2c0525

cosXx —sinx

COS X +sin x

X

]

J,O<x<7r

<da
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x=asind = 0 =sin”’ {i)
Let

Hence,

acoso
=tan™' (tan0 )
=0
=sin™ =

Question 10:

tan ™ (—
Write the function in the simplest form: a’ —3ax

x=atan@ = 0 = tan’ ’[fj
Let a

Hence,

o {3a2x—x3J:tan_, [3&2 -atanf — g’ tan’ 9}

a’ —3ax’ a -3aa tan’ 0

[ 3a’tanB-a’tan’ @
tan S - 5
a’ —3a tan” 0
=tan™' (tan 36)
=36

x
=3tan™~' =
a
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Question 11:

tan”' [2cos[25in’ —J]
Write the function in the simplest form: 2

.1
sin —=x
Let
Hence,
: 1
s5INXx =—
(%)
=Ssin| —
6
T
xX=—
6
; _][1] n
sin” | — [=—
2 6
Therefore,

=tan™ 2><l:|
|72
:tan"[l]
T
2

Question 12:

_] !
Find the value of €°! (tan a + cot “)

= . T
) tan”' x+cot ' x ==
Since 2
Hence,
_] _] jr
cot(tan a+cot a)=cot —
2

-0
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Question 13:

1[._] 2x _Il-sz
tan—| sin > +C08 —— |,
Find the value of I+y

Let x=tanO = 0 =tan ' x

Hence,
i 2% ) ]( 2tanf ]
sin ~=8in" [ —————
1+x~ l+tan- @
=sin”’ (sin26)
=28
=2tan”' x

Now, let y=tang =>¢ =tan”' y

Hence,
. . . 2
coitl Y =cos™ ﬂ
1+ y° I+tan” ¢
=cos”' (cos2¢)
=24
=2tan” y
Therefore,

(. 4 2 1=y 1 E _
tan—| sin”' x2 +¢os ._y_2 =tan—(2tar| 'x+2tan 'y)
2 14+ I+y 2

= tan (‘[an‘1 x+tan™ y]

-onl (22
(2]

Question 14:

sin [sin"' l+cos" x) =1
5 , find the value of x.

. sin[sin"'l+cos"' x):l
It is given that 5
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Since we know that S (x + y) =sinxcos y +cos xsin y

Therefore,

. wontic] E e
sm[sm '—5— cos(cos 'x)+cos sin”'

( ]sin(cos‘] x) =1
(é] x(x)+cos (sin" é] sin(cos™ x) =1
(

sin”' 3 sin(cos‘1 x) =1

sin”!

1 ; 1
—=y=siny=—
Now, let 5 ” Y 5

Then,

2

cosy=,|[l— []]
5
26
5
. ( 2.6 J
y=cos | —

5

Therefore,

sin"'lzcos"’ & vl 2)
5 5

Now, let cos' x=z=cosz=x
Then,

Therefore,

cos™ x=sin”

From (1).(2) and (3), we have
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= §+ cos{cos'] %J sin (sin" J1-x? ) =1

:>§+2—\5/g\!1—x2 =1

= 1 +2641-%> =5
:>5—x=2\/a\;‘l—x2

On squaring both the sides

25+x2 —10x = 24— 24x>
25x° —10x+1=0

(5x-1) =0

(Sxfl)= 0

1

x==

5

Question 15:
If tan™ =l XFLT , find the value of x.
x—2 x+2 4

P x—1 ax+l w
+tan =—
x—2 x+2 4

+
tan"' x+tan "'y =tan | 2
1-xy

It is given that tan™

Since
Therefore,
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x—1 =x+1
+

. = T
g gait =2 X2 =%

(55
(x=1)(x+2)+(x+1)(x-2)

—1 T
— tan =—
4

_(x+2)(x—2)—(x—l)(x+l)

:>ta11_1";\*"‘+x—2+x?—x—2 o
Y —4-x 4l 4
::>tf,u‘l_']_2x2_4 =z
3 | 4
:}ta _14_2x2 - E
n| tan = tan
3 4
425"
= =]
3
= M
=2x =1
1
= xi=c
2
1
=¥ =t
42

Question 16:

sin”! [sin —J
Find the value of % /.

Since, 8in sin (- )

Therefore,
. _.[. 2:1] . _,[. ( Z?rﬂ
sin”™' | sin=— |=sin"'| sin| 7 — ==
3 3

=sin” (sini]
3

Question 17:

tan ][ : )
Find the value of 4 ).
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Since, fan tan (8- )

Therefore,
tan”™ [tan 3—”] =tan”'| —tan [—3—HJ:|
4 i 4

tani? t[_ﬂ
o)
)

1
| S ) S .

Question 18:

tan [sin"' %-ﬁ* cot”’ EJ

Find the value of 24

|3 - 3
—=X=8nx=—
5 5

sin~
Let
Then,
: 4
= cosx=+1-sin’ x e
5
= S8CCX=—
4
Therefore,

tan x = vsec’ x -1

- B
16

Now,
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1_3.2
4 3
_117j
=tan| tan —
6
_
"6

Question 19:

-1 [ 7?1')
cos™ [ cos— |
6 J is equal to

i RS 5
(A) 6 (B) 6 (©) 3
._,( 7:'1'] _( —7:r)
cos”'| cos— |=cos™' | cos——
6 6
=cos"{cos[2n—7—xﬂ
6
_.[ [S:fr H
=cos | cos| —
6
_or
6
Thus, the correct option is B.
Question 20:
. [n . _]{ ID
sin| ——sin™ | ——
3 2)) is equal to
1 1 1
(A) 2 (B) 3 (C) 4

(D) 6

(D) 1
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; 1
Sinx=——
2
. T
=—sin—
6
(%)
=sin| ——
6
b
x=——
6

sin”' (x) = {_,E]
Since, Range of principal value of 2 2],

Therefore,

Then,

Thus, the correct option is D.

Question 21:

-1 -1
Find the values of &% V3~ cot (_\/5) is equal to
T

(A) @ B) 2 ©)0

Let tan 3 =x

Hence,

(D) 23
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T T
tanx:ﬁ:tan_’z ?E[__

3, where 2
- i
tan '3 ==
Therefore, an”' /3 3
= ..
Now, let it (_\/5) e
Hence,

coty= (—\/5)

el
{gj
(%)

Since, Range of principal value of €0t ¥=(0.7)
Therefore,

cot™! (_\ﬁ) = 5?7:
Then,

tan ' /3 —cot ™! (—ﬁ)z%—%

T

2

Thus, the correct option is B.
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MISCELLANEOUS EXERCISE

Question 1:

_ cos™ [cos—nj
Find the value of 6 /.

4 [ 137 ] e { b1 J
cos™ | cos =cos™ | cos| 2w +—
6 6
i T
=C0S | cos—
[ 6 }

T
6

Question 2:

tan '[tan 7—]
Find the value of 6 ).

tan "' [tan 7—ﬂ] =tan”'| tan [2;1 - S—EH
6 [ 6
=tan"'| —tan [S—EH
[ 6

=tan"'| tan E]
6
= 2E
6
Question 3:
2sin” = =tan™ il
Prove that 5 T .

g | 3
SiIn —=Xx=Smx=—
5 5

Let
Then,
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Therefore,
3
tanx=—
4
x=tan™' i
4
a3 _ -1 |
sin - tan~ — ( )
Thus,
LHS =2sin™ >
5
=2tan” % [_f}’om (1)]
2% 3
=tan”' 34 =
fie
)
=tan™' E)
7
= RHS
Question 4:
.48 . 9 T
sin” —+sint==tan ' —
Prove that 17 5 36.

.8 .8
SN —=X=Snx=—
Let 17 7
Then,
8Y [225 15
cosx=,[1-| —| =,]—=—
17 289 17
Therefore,
8
tanx = —
15
leem“E
15
sin”' — =tan™' Ly (1)
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3 3
. _l .
SiIn —=y=smy=—
Now, let 5 * Y 5
Then,
cosy=,[1- EJE- 16 _3
u 5 23 5
Therefore,
tan .
¥ 4
y=tan™ 3
4
o1, 10 E
sin”' == tan % «{(2)

Thus, by using (1) and (2)
LHS =sin™ £+sin"
17

1

=tan~ Eﬂan'l
15

=tan"

= RHS

Question 5:

4 L 12 33
cos  —+4cos —=cos —
Prove that 5 13 65.

L4 4
COS —=X=COSx=—
Let 5 5

Then,
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b 5
Therefore,
3
tanx=—
4
tztan"i
4
cos '—=tan"% (1)
cos' —=y=>cosy=—
Now, let 13 4 :
Then,
siny=—
Therefore,
tan y = —
5
=tan™ —
% 12
cos"——tan"% (2)
Thus, by using (1) and (2)
~1 4 %] 2 -1 i | 5
€COS —+¢C0s —=tan —+tan —
5 4 12
3.5
tan-l| 412
=1tan l_ii
L 4 12
_.'Scﬂ
=tan | —
33

33 3
COS —=zZ—=>C08z=—
65 65

Now, let

Then,

. (33}2 56
sinz=,/1-| —| =—
65) 65

-.(3)
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Therefore,
33
tanz =—
56

.56
33
_, 56
£

z=tan

433
cos —=tan
65

Thus, by using (3) and (4)

L4 12 .33
CO8 —+4+C0S —=cCc08 —
5 13 65

Hence proved.

Question 6:

3. .56

12 .
0§ —+48SIn —=8In —

C
Prove that 13

Let 13
Then,

Therefore,

' 3 :
—=X=>sinx=
5

sin”
Now, let
Then,

Therefore,
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56
R | .

SiIn —=zZ=S8Smz=—
Now, let 65 65

Then,

_ [56)2 33
cosz=,|l—-[—| =—

Therefore,

. 156
sin E:tan — (3)

Thus, by using (1) and (2)

LHS = cos™ % +sin”

% -1 5 -1
=tan —+tan
12

3
5
3
4
B

W 12t

=tan 1—_-5—§:|
L 12 4
[20+36

-1 48
48-15

48

=sin 20 [Using (3)]
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Question 7:

tan  —
Prove that 16

5 . 5
SN —=X—=8mx=—
Let 13 13
Then,
2
cosx=,[l— [i)
13
Therefore,
5
tan x :]—
5 B
x=tan —
12
i .
sin” —=tan —
12
cos”' 2 = cos "
Now, let 5 & s 5
Then,
2
siny = l—[ij =
5 5
Therefore,
tan y=—
4
=tan™ —
d 3
| 3 =1 4
cos —=tan —
5 3

Thus, by using (1) and (2)

1
13

(1)
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RHS =sin™ 2 +cos”
12

1

=tan" i+tan"
12

| w2

\.—./w|4:.t.n

5 4
123
_ -1
= tan _ii
12 .3
=tan l[gj
16
=LHS
Question 8:
tan ' -H:an"—+tar1'1—+tam'Il
Prove that 8
Solution:
LI%‘TS‘=tan"%+tan'1 +tan ’—+tan‘1é
5
1 1 1 1
+ + -
—tan”'| 3L |4tan?| 38
1 1 1 1
s
5 7 38
= tan ' ] +tan ' i
34 23
-t Jran” (3
=tan | — |+tan | —
17 23
6,11
- a1 17 23
NI
17 23
=tan'1[g
325
=tan'1(1
-3
4
= RHSN
Question 9:
tan_‘\/J_r=lCOS" i .xe[0,1]
Prove that 2 1+x )
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Let x=tan’ @0

Then,
\/; =tan®
0 =tan"' \/x
Therefore,
(13: _1-tan’ 0
1+ x 1+tan’ 0
=cos 20
Thus,
RHS = lcos_l (I__x]
2 1+x

|
26
5 cos ™' (cos20)

=l><29
2

=0
=tan"'Jx

= LHS

Question 10:

\/l+sinx+\/1—sinx

cot™
Prove that [\/Hsmx—\/l—sinx

|

J1+sinx ++/1—sinx

(x/1+sinx+\/l—sinx)2

Jl-o—sinx—\/l—sinx

( |

(Vixsinx) —(Vi-sinx)

(by rationalizing)

_ (l+sinx)+(l—sinx)+2\/(l+sinx)(l—sjnx)

 E—
2(1+\)'1—sm“x)

l+sinx—-1+sinx

1+ cosx

2sinx

2cos? X
2

. X ¥
251N —Cos —
2 2

X
=cot—
2

Sinx
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Thus,

LHS =c0t"{

=cot™! [Cot i]
2

XM=

Question 11:

\/l+sinx+\/1—sinxJ

x/l+sinx—\/l—sinx

gl Vl+Ex—vl=%] ® 1 4 1
tan” | ——F—|=7—7c0s x,——=<x<]
Prove that Vi+x+4l-x) 2 2 2
Solution:
x=cos20 =0 =lcos" B
Let 2
Thus,
S gyt | MEEE N8
Vl+x+41—x
s V1+c0s20 =+/1—cos 20
V1408260 ++/1—cos 26
—tan ! \/200829—\/23111:6
J2cos0 +\/25in26_
a1 2 0050 ~/25in6
V2 cosf ++/2sind
cosH +sinf

_ﬂmlp—mmj
1+tan6

=tan '1—tan ' (tan6)

- g

4

T 1
=———C08 X
4 2

= RHS
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Question 12:
97 9. ,1 9 22
——sin~ —=—8sIn° ——

e
Provethat 8 4 3 4 3

cos” L =X=>COoSX= 1
Now, let 3 3

Therefore,

22
3
. 22
X=sn —
3
a1, 4 55B
e, AL 2
cos” ==sin 3 (2)
Thus, by using (1) and (2)
or 9 .1 9. 232
= _ZsinT—=Zsin"' /=
3 4 3

Hence proved.

Question 13:

Solve 2 tan ' (cos x) =tan ' (2cosec x) .

It is given that 2 tan"' (cosx) = tan ' (2cosec x)

) 2tan ' (x)=tan"' 2x
Since, 1—x

Hence,

2
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1-cos® x
=% [lzﬂ;}-] = (2cosec x)

—CO0S" x

2
= tan"' [ﬂj =tan"' (2cosec x)

2cosx 2
sin®x  sinx
= COSX=SInx

=tanx=1

=>tanx=tan%

Therefore,

T
X=nmw+—
4 ,where ne 7.

Question 14:

an”’ Lt =itan" x,(x>0)
Solve I+x

X—
 tan'x—tan'y=tan' 2
Since 1+ xy
Hence,
g1=x 1 4
—tan'——=—tan 'x
I+x

_ _ 1 N
= tan"'1—tan 'x=5tan bx

T 3N,
—>—=—tan X
4

:>tan"x=E
6
:>Jr:tar1£
6
8 e
V3

Question 15:

Solve Sin(tan " x).[x <1 jg equal to

X 1 1 X

(A) V1-x (B) V1-x’ (C) V1+x* (D) V1+x°
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Let tany=x
Therefore,

sin y = =
1+x°

Now, let tan Tx=y

Therefore,
y=sin"' ( N ]
yl#x’
Hence,
tan™ x =sin™’ ( i
V1+x*
Thus,

sin (tan"‘ x) =sin {sin'

(=)

X

V1+x?

Thus, the correct option is D.

Question 16:

sin”' (1-x)—2sin"' 8 o

Solve: 2 , then x is equal to
0L L 1
(A) 2 (B) "2 (©) 0 (D) 2

+ =l | T
.. sin (l—x)—=28in x=—
It is given that L 2

=sin™' (1-x)-2sin™' x:%

= 2sin”' x :%fsin" (1-x)

= -2sin”' x=cos™ (1-x) szi1)

Let sinT x=y=>siny=x

Hence,
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cos y =+1-x7
y=cos” (\H —xz)

L | -1 2
sin” x=cos l-x

From equation (1), we have

—2cos™ V1-x* =cos™ (1-x)

Put x=siny
= —2cos™'y/1-sin’ y =cos™ (1-sin y)
= —2cos ™' (cos y) = cos™ (1-sin y)
:>-2y=cos'](1-sin y)
= 1-siny = cos(-2y)
= 1-siny=cos2y
=1-siny=1-2sin’y
= 2sin’ y-siny=0
= sin y(2siny-1)=0

) 1
=siny=0,—
=g
Therefore,

xz&l
2
1

X=— . . .
When 2 , it does not satisfy the equation.
Hence, x =0 is the only solution

Thus, the correct option is C.

Question 17:

tan 1(—}—( y i
Solve y X+ is equal to
T T

(A) 2 (B) 3 (©)

—3r

(D) 4

SN


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

Solution:
= o)
tan'l(il—tan"—x_y=tf.~1n'1 y 2ty

y X+y N EA R
] y N\ x+y

_x(x+ y)—y(x—y)

| ()

~ y(x+y)+x(x-y)
y(x+y)

= tan "’

x*+xy—xy+y°
xy+32+xt—xy

= tan"' (1)

=tan™' tan—]

E
4
Thus, the correct option is C.
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