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Chapter 2: Inverse Trigonometric Functions

NCERT - Class 12 - Maths

Exercise 2.1

Question 1

1
Find the principal value of sin~! (— 5)

Solution

.1 1 . 1 . T . T
Ans: Let’'s assume when sin 3= Y, Then siny = 5= sm(g) = sm(—g).

T 7 1
As we know that the range of the principal value branch of sin 1is [_E’ 5] and sin(—g) = 3
.. .1 ]. i T
Hence, the principal value of sin 3 is — E

Question 2

3
Find the principal value of cos ! (%)

Solution

3 3
Ans: Let’s consider, cos ! (%) =1y.Thencosy = % = cos(%)

“|%

s
As we know that the range of the principal value branch of cos ! is [0, 7] and COS(E) =

\/§ s
Therefore, the principal value of cos! (T is E
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Question 3

Find the principal value of cosec *(2)

Solution
, - ~1 ™
Ans: Let's consider,cosec (2) = y.Then, cosecy = 2 = cosec )

o 1. T
As we know that the range of the principal value branch of cosec™ " is oy T {O}

T
Therefore, the principal value of cosec™*(2) is 5

Question 4
Find the principal value of tan~!(—+/3)

Solution
, . -1 T T
Ans: Let's consider tan™ ' (—+/3) = y Then, tany = —/3 = — tan 3= tan(—g).

T T T
As we know that the range of the principal value branch of tan 'is (_E’ 5) andtan(—g) is
_\/§
T

Hence, the principal value of tan! (—+/3) is 3

Question 5

1
Find the principal value of cos ! (— 5)
Solution

Ans: Let’s consider, cos ! <——) =1.
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hen = —— = — (—) = COS(’]( — —) = COS| —
— — — CoS — — )
| , COS Y ’

27 1
As we know that the range of the principal value branch of cos ™! is [0, 7] and cos (?) = )
. 1 1\ (2«
Therefore, the principal value of cos 3 is 5 )
Question 6
Find the principal value of tan—!(—1)
Solution
Ans: Let's assume that tan ' (—1) = y.
Then, t 1=t (77) t ( 77)
en,tany = —1 = —tan(— ) = tan(—— ).
Y 4 1
. 1. T T T
As we know that the range of the principal value branch of tan™" is (_E’ 3) andtan(—z) =-1
T

Therefore, the principal value of tan~*(—1) is — T

Question 7

2
Find the principal value of sec™* (—)

Solution
Ans: Let’ id a2
ns: Let's consider sec — | =v.
V3
sy = 2 ()
en,secy = — = sec| — |.
V3 6
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s
As we know that the range of the principal value branch of sec ! is [0, 7| — {E} and

w(3)-2

Question 8
Find the principal value of cot 1 (1/3)

Solution

s
Ans: Let's consider cot *(v/3) = 3. Then cot y = v/3 = COt(E)'

s
As we know that the range of the principal value branch of cot ! is (0, 7) and cot <€)

V3.

T
Hence, the principal value of cot ~*(+/3) is 5

Question 9

. L. -1 1
Find the principal value of cos —E
Solution

1
Ans: Letscos ' | —— | = Y.
( ﬁ)

Th 1 s( W) cos( W) Ccos 3T
encosy = ——— = —cos| — ) = mT— — ) = — .
G 4 4 4
3

1
As we know that the range of the principal value branch of cos ! is [0, 7r] and cos (—) = —

4 V2

1 3w
Therefore, the principal value of cos ™ (—) is —.

V3] 4
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Question 10
Find the principal value of cosec ! (—+/2)

Solution

s s
Ans: Let’s consider, cosecfl(—\/i) = y. Then, cosecy = —v/2 = —cosec (Z) = cosec <_Z)

T
As we know that the range of the principal value branch of cosec™! is [—5, E] — {0} and

cosec(—%) = —v/2

™
Therefore, the principal value of cosec™!(—+/2) is e
Question 11

: -1 a1 ..
Find the value of tan—*(1) + cos —5 ) tsin { —5
Solution

T
Ans: Let's consider tan~!(1) = z. Then, tanz = 1 = tan(z).

ctan™1(1) = %

1
Let's assume,cos * (—5> —

Then __1__ (77)_ (_71')_ 27
en, cosy = 5 = cos 3 = cos|m 3 = cos 5 )

_|
o
D
>

[¢)]
©w,
=]

N

I

|

| —
I

|

[¢)]
v,
=]
N

|
N——

I

[¢)]

=

=]

|

|3
N———
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1 1
Cotan + cos™ —— | +sin™ ——
1 1 1 5 : 1 5

™ 2m ™

= — 4+ — — —
4 3 6

B 3+ 8 — 27 B 97 - 3T

- 12 12 4

Question 12

1 1
Find the value of cos ™! (E) 4 2sin~ ! (5)

Solution

1
Ans: Let's consider,cos_1 <§> = .

Th L cos(T)
en,cosr — — — Cos| — ).
2 3

. cos ! _r
o 2/ 3

1
Let's assume sin (E) = .

. 1 (T
Then, siny = 5 = sm(g).

. 1 .
LS. sin 5 —g

1 1 T ™
* -1 — in ! — = — —_—
.. COS <2>+2sm (2) 3—|—2><6

Question 13
If sin 'z = 1y, then
A.
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o
N
<
N
3

|
| 3
/AN
NS

/AN
o 3

O<y<m

D.

7T<<7T
2 ~Y=73

Solution

Ans: It is given that sin '

-33)

T 73
Therefore, -3 <y < 3

Hence option (B) is correct.

Question 14

tan~!4/3 — sec}(—2) is equal to

A.

—7/3

/3

ExameElite - examelite.com

examelite.com

1

x = y. As we know that the range of the principal value branch of sin™ " is

Page 7 of 37



ExamElite - Textbook Solutions

27/3
Solution
Ans: Let's consider, tan_lx/g = ..

™
Then, tanx = \/5 = tan 3

—T
As we know that the range of the principal value branch of tan™! is (T’

|3

Let assume, sec 1 (—2) = y.

e ey = 2= (5 (o 2) =
en,secy — —4 = —SseC{ — | =sec|m — — ] = sec —.
3 3 3

T
As we know that the range of the principal value branch of sec lis [0, 7r] — {E}

_27r
3

Thus, tan~*(v/3) — sec™1(—2)

. sec 1 (—2)

2 T

3 3

T _
3

Exercise 2.2

Question 1

1 1
Prove 3sin 'z = sin! (3:13 — 4:(:3) , T € l—a —1
Solution
1 -1 3 11
Ans: To Prove 3sin” "z = sin (3:1: —4x ) where x € 55

Let z = sin 6. Then, sin 'z = 6.
We have given that,
R.H.S sin* (3:1; — 4:103) — sin ! (3 sin @ — 4sin39)

— sin "' (sin 36)

ExameElite - examelite.com
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= 30
—3sinlz=L.H.S

Hence proved.

Question 2

1
Prove 3cos 'z = cos ! (42® — 3z) ,z € {5, 11

Solution

Ans: To Prove 3cos 'z = cos ™! (41:3 — 3:1:) , T € [%, 1}
Let = cos 6. Then, cos 'z = 6

We have given that,

RH S =cos™! (423 — 3z)

= cos ! (4cosf — 3 cos b))

= cos™ *(cos 36)

= 36

=3cos 'z =L.H.S

Hence proved.

Question 3

V1i4+az2-—1

i

Write the function in the simplest form: tan ™!

Solution

1\/1—1—3:2—1

Z

Ans: tan—

By putting x = tanf = 0 = tan"'z

ExameElite - examelite.com
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tanl Vi4+z2-1 tap V1 + tan?6 — 1
' x N tan 6

[ secf—1 1 (1—cosf
= tan — | =tan —
tan@ sin @

2sin? <ﬁ>
-1 2

tan
5 i 0 0
sSln —Cos —
2 2
tan™! (¢ 0 o _ 1 tan—!
= tan an — — — — —tan X
2 2 2
Question 4
. o . 1 1 ——cosx
Write the function in the simplest form: tan — |,z <7
1+ cosx
Solution

1—coszx
Ans: Given that,tan ! —|,z<7
1+ cosx

tan-! 1—cosz
an 1+ cosx
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Question 5
cosx —sinzx

- 0<z<m
Ccos T + Sinx

Write the function in the simplest form: tan~! (

Solution

Ans: We have given that, tan ™! (
sinx
1 Cos T
sinx
1+ (222)
Ccos T
tan—! 1—tanzx
= n -
1+ tanzx

= tan~1(1) — tan"!(tanz) {

cosx —sinx
cosx +sinx

= tan

—Y

— —tan'z —tan"ly
T — Y

Question 6

T
Write the function in the simplest form: tan ' ——— |z| < a

/a2 — 22
Solution
. 1 z
Ans: We have given that,tan

a2 — 2

T /T
Let's consider, z = asin = — = sinf = sin 1 (—)
a a

tan~! c
a? — 2
~tanl ( asin 6
a? — a2sin’6
~— tan ! ( asin @
ay/1 — sin?6
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tan-L asin 0
= tan
acos@
T

—tan !(tanf) = = sin ' =
a

Question 7
. o . [ 3d*z —2? —a a
Write the function in the simplest form: tan — |, a>0— <z —
a’® — 3az? V3 V3
Solution
_ 1 3a’x — 23
Ans: Consider, tan _
a® — 3ax?

T T
Let's consider, t = atanf = — = tanf = 0 = tan! (—)

a a
3a’c — x°
tan ! [ —————
(a3 — 3ax? )
ton <3a2 -atanf — a3tan39)
= tan
a® — 3a - a’tan’®6

tan ( 3a®tanf — a3tan30)
= tan
a3 — 3a3tan26

= tan~!(tan 30)

= 30
T
= 3tan 1=
a
Question 8

1
Find the value of tan ! l2 cos (281111 5)]
Solution

. 1
Ans: Let's consider, sm_1§ =
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Thensinx =

|3 o=

1
° 1 _1— =
.. 81 9

1
s tan ! [2 coSs <ZSin_1 3 ) }

— tan ! _2 cos<2 X %)]

r T
= tan~! |2 cos —]

3
tan—! -2 X 1
= tan —
i 2
T
=tan 'l = —
n 4
Question 9
) . 1 2T 4 1
Find the value of tan — | sin + cos
2 1+ 22

Solution

Ans: Let consider, x = tan 6.

Then, § = tan1z.

.1 2z . 1 ( 2tané
‘. sin = sin —_—
1+ 22 1 + tan?6

— sin” ' (sin 26)

= 20
— 2tan"lz

Let's assume, y = tan §. Then, § = tan'y.

e
. COS
1+y?

ExameElite - examelite.com
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=cos ! [ ————
1 + tan?6
= cos !(cos 26)

= 20 = 2tan"ly

_ 1 . 1 2x 1 1—y2
,_tanE sin e + cos 1+y2

1
= tan 3 [2tan*1:c + 2tan*1y}

[As, tan 'z 4 tan !y = tan~

T -+
= tan {tan_l ( id )]
1—=zy

Tty
C1l-—=zy

L Ty
1—2ay

Question 10

. R 2m
Find the values of sin sin —
Solution

. . —1 . 2m
Ans: Let’s consider, sin sin ?

As we know that sin ' (sin z) = @

T T
Ifx € [—— —] , Which is the principal value branch of sin "z

272

H 27T¢ —T T
ere, — _— =
"3 272

. -1 . 2w .
NOW, Sin Sin ? can be written as:

sin”! [ sin 2—7T
3
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)

— sin~! (sin z),where il € i, T
3 3 2 72

- sin~! sin2—7T —sin! [sin 1] _ T
' 3 ) 3/ 3

Question 11

3T
Find the values of tan ! <tan T)

Solution

3
Ans: Let's Consider, tan—! (tan T)

As we know that tan~!(tanz) = z

T T o o 1 3 T T
Ifx € (—5, 5), which is the principal value branch of tan™ . Here, — ¢ (—— —).

3T
Now, tan—! (tan T) can be written as:

t -1 t 3_71- —t -1 —t __37T —t -1 [—t ( _E)]
an an 4 — tan an 4 — tan an|m 4

¢ -1 (_t 7T) ¢ -1 " —Tr here_ﬂ-€<_ﬂ- 7T)

an an —4 —= tan an —4 w —4 —2 ; —2

< tan—! (t 37 ~ tan-! |t —Tr o
. tan an 4 — tan an 4 = 4

Question 12

3 3
Find the values of tan (sin_1 5 +cot 1 5)
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Solution

3
Ans: Let’s consider, sin_lg = .

Then, sinx = —
5

4
:>cosac:\/1—sin2 :E

5
= secT = —

25 3
c.tanz = Vsec’T — :1/1_6_121

1

S

| o

C.x = tan™

4

3 3
sinflg = tan*IZ ... (2)

3 3
Therefore, tan <sin_1 5 + cot! 5)

— tan (tanlz + tanl—) [Using (i) and (ii)]

1

[As, tan 'z 4 tan 'y = tan~

948
_ -1
= tan(tan 19— 6)

o (e 1T 17
=tan|tan  — | = —
6 6

L Ty
1—2ay

Question 13

T
Find the values of cos ™! (cos ?) is equal to

ExameElite - examelite.com
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ol 3

Solution

Ans: We know that cos ' (cos z) = z if = € [0, 7], which is the principal value branch of cos ' .

7
Here, % ¢ [0, 7].

1 i .
Now, cos COS F can be written as:

() et (o) e oo
COS COS ? — COS COS 6 — COS COS

+x) = cos z|

. cos ! cos7—7r = cos ! cos5—7T _ o
' 6 ) 6 ) 6

The correct answer is B.

Question 14

s 1
Find the values of sin (5 — sin~? (—§)> is equal to

A.

ExameElite - examelite.com
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= 0wl

O

Solution

_ -1
Ans: Let’s consider, sin 1 (T) = .

h . —1 LT -7
en,sinz = — = —sin — = sin| — |.
2 6 6

. . P - T .1 _]. s
As we know that the range of the principal value branch of sin™ " is EREIk sin — | = 5

2
*. sin T sin ! _—1 = sin(z + 1) — sin 3—7T = sin(z) =1
o 3 2 N 3 6/ 6 ) 2/

The correct answer is D.

Question 15

tan~!(1/3) — cot~}(—+/3) is equal to

A.
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2v3
Solution
Ans:
Suppose that,
A =tan 1(1/3) — cot 1 (—+/3)
As we know that,
cot1(—z) = 7w — cot7!(x)
So,
cot 1(—v/3) = 7 — cot " 1(v/3)
Put the value in the equation (i),
A = tan~1(v/3) — m + cot71(+/3)
As we know that,
1

1 ™ _
cot sz—tan x

So,

cot1(v/3) = g — tan~1(v/3)

Put the value in the equation (ii),

A=tan"1(v/3) —m+ T _tan!

2

A:—E

Hence, the correct option is B.

ExameElite - examelite.com
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Miscellaneous Exercise

Question 1
Evaluate

(:os'1 cos &
6

Solution

_ 137
Ans: Consider cosT

13
cos—

6

T
—cos (2 _)
cos(7r—|—6

e ()

Further solving,

1 13w
cos™ | cos——
6

oo (2))

s
6

137 78
Therefore, cos™! (COST) =3

Question 2

Evaluate

tan! tanﬁ
4]

ExameElite - examelite.com
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Solution
i
Ans: Consider tan?
s
tan—
6
tan (1)
—=tan (™ —
6

o ()

Further solving,

tan™ tanﬁ
6
—tan! (tan <£)>
6

s
6

Therefore, tan’! (tan—

Question 3

.43
Using inverse trigonometric identities, prove that 2sin™! g:tan'

Solution

Ans: Assuming

ExameElite - examelite.com
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COSO— %

Therefore,

24
tano=—

7

24
—tan! [ =——
8% an ( 7 )

3 24
2sin™ 5 —tan™ <—>

From Equation (1), it is proved that

7

Question 4
3 1 77

—+sint—=tan!—

17 5 36

Using inverse trigonometric identities, prove that sin’!

Solution

Ans: Assuming

sin” — =«

17

sino——
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15
coso—=—

17
Hence,

Therefore,

tano——
ano 5

(1)

Assuming that

. 3
sinf= 5

2
cosfB=4/ 1- (%)

4
cosf= 5

Therefore,

3
tanﬂ— Z

B=tan™ < % >
----(2)

ExameElite - examelite.com

3
.1
sin (5

sin! = =0

3
T |
) =tan < 1

|
N——

examelite.com
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Consider

From Equations (1) and (2),

Hence, it is proved that

Question 5

4
Using inverse trigonometric identities, prove that cost —+cos”

Solution

Ans: Assuming

cosa=—
5

ExameElite - examelite.com

.18 .
sin - —-sin’

sin™ (%) +sint (5

-1 13

17 5

5

COS  —=(

— —tan’!

| wo

1 =COS™™ ——

examelite.com
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4 2
ino—a1/1- =
SNy (5>

3

sino——
5
Therefore,

tano——
4

a=tan™! (

] o

)

(1)

Assuming that

12
cosf= 3

2
sinf=4/ 1- <1—§>

inf— 5
T
Therefore,

5
tanﬁ— E

a2
B=tan <12>

—(2)

Consider

ExameElite - examelite.com
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cos! i —Fcos‘1 E
5 13

From Equations (1) and (2),

cos! 4 +cos! 12

5 13
—tan! 3 +tan’! 2
a 4 12

e (2 )
(65)

Hence, it is proved that

cos” é+cos 11—2—cos lﬁ
5 13 65

Question 6
4,12 13 41 96

Using inverse trigonometric identities, prove that cos” E—l—sm g—sm g
Solution
Ans: Assuming
L 12
COS — =«
13

12
13

COsO\—

ExameElite - examelite.com
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ey
S1Na— - 13

Sy 9
sino—=3
Therefore,

5
tano— 3

-1 5
o—tan (E)

(1)

Assuming that

. 3
Slnﬂ: 5
/ 2
cosf=4/ 1- ( 3 )
5
4
cosf= -
Therefore,
3
tanf= 1
B=tan (

INg IS4

)

~(2)

Consider

From Equations (1) and (2),

ExameElite - examelite.com

(12
COS -—
13

3
.1
Ssin ( 5

cos’1 (

)

sin!==4

12
13

) ~tan’ (4

oo

| eo

—_
wlc"

o] w
N——
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il (56
it ()

Hence, it is proved that

(12 3 . .56

cos —4sin —=sin" —
13 5 65
Question 7
Using inverse trigonometric identities, prove that tan™' (13—2 =sin’! l‘r’—g—i—cos'1 %
Solution
Ans: Assuming
.19
sin™ — =«
13

Sina=15—3

cosa—14/ 1- (%) i
cosa= %
Therefore,

tana= %
a=tan™’ (1—52 )
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(1)

Assuming that

3
cosp= -
N
sing=1/1- (g)
sinﬂ:%
Therefore,
tanﬁz%
B=tan™! (

|~

)

~-(2)

Consider

From Equations (1) and (2),

ExameElite - examelite.com

)
cos E_'B

cos! (%) —tan™’ (

5
sin! (1—3) +cos! (5

Lo

| wo
N———

examelite.com
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Hence, it is proved that

. 463 5+ 13
an —=sin" —+cos  —

16 13 5
Question 8
Using inverse trigonometric identities, prove that tan!,/z = %cos’1 (%) ,x € [0,1]
Solution
Ans: Assuming

x=tan’a

Consider
tan™'y/x
—tan™! m
—tan'tana
=
tan! VX=x
(1)

Consider
1 -1 1x
2 cos ( 1+x )

2
:lCOS-l ( 1 tana)

2 1+tan’
11
=7 Cos cos2a
=

ExameElite - examelite.com Page 30 of 37



ExamElite - Textbook Solutions examelite.com

From Equations (1) and (2),

It is proved that

Question 9

. . .. . _ T+sinz+y/1—si
Using inverse trigonometric identities, prove that cot 1 <\/ STM v s?“’) = 3, T < (0, 1)
V14sinz—4/1—sinz

Solution

Ans: We know that
\/1+STC=COS§ +sin§
m=cos§—sin§

Consider

COt_l ( \/l—l—sin x+1/1-sin x )
v/1+sin x-v/1-sin x

X X X . X
<c0s2+s1n2)+<cos2-s1n2)

—cot™!

(cos%—b—sini) - (cos X _sin% )

2 2 2
cot™! (cot E)
2

x
2

It is proved that

o1 v/I+sin x++/1-sin x
CO =

X
v/1+sin x-+/1-sin x 2
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Question 10

Using inverse trigonometric identities, prove that

1+z2z—4/1—=x 1 1
tan~ ! <\/ v >:£——coslw,—— <z<l1

Vitz+y/1-= 4 2 V2
Solution

Ans: Assuming
x=cos2f3

1+x
=+/1+cos2B
=+/2cosf

1-x
=/1-cos2p
—1/2sinf

Consider

tan! < VIFxylx )
VItx+y/1x

I V2cosf-+/2sinB
V2cosB++/2sins

—tan! <—1—tanﬁ >
a 1+tang

—tan! (tan (%ﬁ))
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It is proved that

ol V1+x-v/1-x ™1l
vV 1+x+/1-x 4 2

Question 11
For what value of = does the equation 2tan™! (cos x) =tan™! (2cosecx) satisfy?

Solution
Ans: Consider

2tan™ (cos x) =tan™ (2cosecx)

4 [ 2cosx 1
tan Tooosix =tan™ (2cosecx)
-cos?x

2cos x
> —2cosecx
1-cos®x

sin xcos x=sin’x

sin x (cos x-sin x) =0

sin x=0,cos x-sin x=0
XZO,Z
Therefore,

2tan™ (cos x) =tan™ (2cosecx)

is satisfied for
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Question 12
) 4 1x 1 1 )

For what value of x does the equation tan antan X, (x > 0) satisfy?

X
Solution
Ans: Consider

1-x 1

tan‘lﬁ:§tan'1x
-1 7T -1 1 1
tan (ta,n (—-tan x)) =—tan 'x
4 2
i
~— _tan'x=—tan!
4 *ogran X
™ 3 tanl
—=—tan 'x
4 2
tanlx——
1
X:—
V3
Therefore,
t _1 ].‘X 1 t _1
an ——=—tan 'x

1+x 2

is satisfied for
1
X=—

Question 13

The expression sin (tan™x) , [x| < 1 is equal to
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1+4+x2
Solution

Ans: Assuming
x=tang
B=tan'x
sin (tanx)
=sinf

X

vV 14x2

Hence,

sin (tan'1 ) =

Therefore, the correct option is option D

Question 14

For what value of = does the equation sin™* (1-x)

ExameElite - examelite.com

X

Vv 14x2

T
—2sin‘1x:5 satisfy?
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Solution
Ans: Consider

sin! (1-x) —2sin'1x:g

-2sin'x= g—sin'1 (1-x)

Assuming
cos! (1-x) =8

cosf=1-x

sing= \/ 1-(1-x)
sinf=vV 2x-x2
B=sin"1V/2x-x2

Substituting Equation (2) in (1)

-2sin'x=sin'v/2x-x2

ExameElite - examelite.com

NI

-2sin" x=cos™ (1-x)

cos 1-x=sin \V 2x-x°
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sin’! (—2X\/ 1-x2) —sin"1v2xx2

“2xV 1-x2=v2x-x2

4x2-4x*—92x%-x?
4x%-5x%+2x=0

1 -1£+17
2’ 4

X—=

But considering the given options and also when

, the equation

sin” (1-x) —2sin‘1x:g

doesn't satisfy
Thus, x=0 is the only solution.

Hence the correct option is C
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