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2. Inverse Trigonometric Functions
(Previous Year Questions from 2008-2025)

McQ’s :
1.
5 3 - 37[ 2
The principal value of tan™' (tan ?) 1s
2
& =
5
B 2
5
; an
C —
5
: - 3n
(D
) 5
2.

The principal value of cos™! (cos ?n) is

gy
6
_ T
(B) B
o =X
) 3
T
D) —
( 6
The domain of the function fix)=sin~!(2x) is
(A [0, 1]
B) [-1,1]
©) [- = l}
2" 2
D) [-2,2]
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The value of tan—! (tan T—ﬂ ) 1s
(A)

(B)

Q
g
CDI;J w|a la oA

(D)

tA is valid for what values of & ?
1-3A

B Ar>

(C) A<

(D) All real values of &

If cos [sin_1 2 +cos™! XJ = 0, then xis equal to

J5
w
o2
® -
2
© =
D) 1
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The principal value of cot™! (—+/3) is

o .
(A) g
n
(B =
) 6
2n
(C) —
3
™
6
8.

: om) .
The value of gin! (cos T )18

37 — -3
@ 16 ®) 5 © T @ 5
9.
sin [ X —sin"" (—-)] is equal to:
a) - b) =
o) -1 d) 1
5.

X 1
Ei) Vi1—x2 b) 1—x2

1 %
& Vitx? % 142
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10.

Vv1+cosx+y1—cosx

V1tcosx—/1—cosx

Simplest form of tan" ( ),Tt‘ o 37” is:

m X 3T X
A by 2%
¢) —% d) m—2

11.
If tan"! x =y, then:

a) —l<y«1 b)__;gygg
6] —<¥< d) ye{=3)
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2023 march:
1.

Assertion (A) : The range of the function fix) = 2 sin~! x + 3—E, where

w2t 1, da [E, 5—“}
2

i

2

Reason (R): The range of the principal value branch of sin~! (x) is
[0, =tl.
2.

Assertion (A) : The range of the function flx) = 2 sin~! x + 3—“, where

weld 1 4 [E, @J
2 9

Reason (R): The range of the principal value branch of sin~! (x) is
[0, m].
3.

Assertion (A) : Maximum value of (cos™! x)2 is 2

Reason (R) : Range of the principal value branch of cos lx is [% %] .
4,

Assertion (A) : Range of [sin~! x + 2 cos™1 x] is [0, nl.

Reason (R) :  Principal value branch of sin~!x has range [— g, g] :

5.
Assertion (A) : All trigonometric functions have their inverses over their

respective domains.

Reason (R): The inverse of tan—! x exists for some x € R.
6.
s il | 1 ) ;
sin |—+sm | — || 1s equal to
3 2
1
a 1 =
(a) (b) 3
1 1
.l "R d L
() 5 (d) 1
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7.
Assertion (A) : The principal value of cot! (1/3)1is %

Reason (R): Domain of cot~!x is R—{-1, 1}.

8.

The domain of the function sin—1(2x) is :

(a) [-1,1] (b) 1[0, 1]

i 1 LB
e 2 .

(c)[“] ()(Mj
8.

The domain of the function cos—1 x is:

(a) [0, m] (b) (=1.1)

. s T T

@ =11 @) {—5, E}
2024 March:
0.

Assertion (A) : Domain of y = cos™1(x) is [-1, 1].

Reason (R) : The range of the principal value branch of y = cos™!(x) is

[0,x]- {g} |
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2025 March :

1.

The graph of a trigonometric function is as shown. Which of the following
will represent graph of its inverse ?

\
.

1 11
(A) (B)
- n/2 0 n/2 -n/2 0 /2
~1 -1

(C)
2.
- . . _1 43“ .
The principal value of sin cos—— |is
- e |’
—— B _——
(A) - ® -
n 3
oL D) ==
© 10 (D) E
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3.
If y = sin~lx, =1 £ x < 0, then the range of y is
- T -n
) B =
(A)(2 0] ()[2 0}
-1 =T
—, 0 .
(0[2} m[zﬂ
4,

The value of cos [—g-+ cot 1 (—y/3) ] is

-3
4 -1 (m-§
© o ® 1
5.
A ._1[.[10::)]._
e principal value of sin™| sin ~5 is :
2n T
(A) =i (B) “3
n 2n
(C) 3 (D) 3
6.

Domain of sin~! (2x2—3) is:

A) (1,0 U, v2) (B) (-+2,-1) u(0,1)

© 2,-1 v, 421 D) (-+2,-1)u@,2)
7.

The principal branch of cos™!x is :

(A) [-2’3 %"} ®) [ 21]

© [o,n] (D) [2r, 3n]
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8.
The principal value of cot™! [— —1—] is
3
| 2n
o By =
(A) 3 (B) 3
n 2n
o 0y ==
(9] 3 (D) 3
9.
The following graph is a combination of :
k4
Sn | )
3
< 3n /,+
..... 'y 5
T
_bn _n _’é‘_
G s N n b aslf 1l
Py -iN_1 /0 £ ~__~ brn
..... -n 2 D
2
—-n
=Snf)
2
2
{;f

(A)
(B)
(©)
D)

y=sinlxandy=cos1x

Y=cos‘1xandy=cosx
y=sin"l1x and y =sin x
y=cos~lxandy =sinx
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10.

|it.-=.e1r:'1 (—/2) - tan™ [%H is equal to :

11xn bn

(A) 12 (B) 12

bn n

(C) - 12 (D) 2
11.

The graph shown below depicts :

!\Y
2n
__________ P o e —— — — — — —
T {3/2
\k
__________ .0}[_._—--———-—-—_—_
R N
X' 4t —
i, G 1 1 0 i 2
I
_________ :—n.o._.—___.__.- — . —
vY’
(A) y=cotx (B) y=cotlx
(C) y=tanx (D) y=tanlx
12.
Domain of f(x) = cos~! x + sin x is ;
(A) R (B) (-1,1)
C) [-1,1] (D) ¢
13.

Assertion (A) : Set of values of sec™! (l/é_—s-] is a null set.

Reason (R): seclxis defined for x € R— (-1, 1).
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14.
The graph shown below depicts :
AY
$2n
________ o
________ w2 _ _ _ _ _ _
X' —t /’—: X
2 -1 9 1~
——————— _‘h — —— — — — — —
/2
¢ —T1
v Y’Jr
(A) y=seclx (B) y=secx
(C) y=coseclx (D) y=cosecx
15. )
The given graph illustrates :
AY
____________ ©,m2) ______.
X'e¢ > X
OI
_______ o,-»2)|
vY'
(A) y=tan1lx (B) y=coseclx
(C) y=cotlx (D) y=seclx
Prepared by : BALAJI KANCHI Page | 11
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16.
Study the given graph. It illustrates :

AY
-’210- =
X'« - > —» X
-1,0710 (1,0

_—— -0_12[:—

vY’
(A) y=tanlx (B) y=cos!x
(C) y=seclx (D) y=sin"1x

17.
The given graph illustrates :

= 1,0 0] (L0
\fY"'
(A) y=seclx (B) y=cotlx
(C) y=tanlx (D) y=cosec™! x
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I. Principal value problems :
1.c
177

Find the value of sin—1 [sin (— Tﬂ )

Sol.

sin™ [sm(-%ﬂ — —sin™ [Sin[2ﬂ+%ﬂ

-
8

[preparedby: BALAJI KANCHI |

1.b

Using principal value, evaluate the following: sin~! ( sin %]

1.c
Find the value of sin™![sin (g)]
1.d 2025
_ . OT
Evaluate : sin"! | sin —5

Sol.

i sin | =sinsinf 755
sin SIn— | =S8iIn SIn| T ——
5 | 5
sl [277}
= Ssin sin| —
| 5

5 | prepared by : BALAJI KANCHI
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2.2023
Evaluate :

cos Cos| — —
3
Sol.

cos‘l[cos (— 7?”)] 2 Cos_l[cos (7?”)]

= cos‘l[cos (271’ + g)]

| T T
=CosTT[cos7| = . |preparedby: BALAJI KANCHI

3.
. . . == 21
What is the principal value of tan (tan?)?

4.a
Find the value of sin™ [cos[ Sixn.

-

4.b

4.c

Find the value of sin™ [cos [33?” D
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Il. Inverse Trigonometric functions of standard vales:

1l.a
What is the principal value of cos-1 [—?] ?

1.b
The principal value of cos™! (— %] is

2.a
Find the value of tan™! J3 — cot_l(—\/g Y

Sol.

1 :
Note: —m. for any one of the two correct values and -

| S
Sm for final answer

2.b

Find the value of tan ! /3 —sec! (=2).
Sol.

m_2n_ =

3 3 3

! T 2x
— for any one of —or —
2 3 3

3.a

Write the principal value of {curs_1 if- + cos™1 (-— %H

Prepared by : BALAJI KANCHI
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3.b 2023
Evaluate : 3 sin™} 1 +92 cog~! ﬁ +eos~1 (0)
V2 2
Sol.
% . _3m 2T T
Given expression =—+— +-
C1or
12

3.c

: B 1 :
Find the principal value of tan™! (1) + cos™ {—3] + sin!

i

Sol.
tan ‘(1) + {:r —cos ™ (l)} - sin'l(L) g (;r _E]_E
| S22 V2© 4 U 3) 4
27
) [prepared by : BALAJI KANCHI |
3.cc
. . = 1 5 e 1
Find the value of tan™! (1) + cos 1 (— 5] +sin~1 (— 5}
Sol.
tan=*(1) + cos™! (— %) +sin~?! (— é)
2T e
- 3 B

i

4

3m
4
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3.c

] 1
Find the value of cos ! [—j —tan ! ( ) + cosec ! (- 2).
2 V3

Sol.

gl [%]- - (- %}r )

T T T
=—4———

3 6 6
-3 [prepareaby: BALAJI KANCHI |
3d

' 1 1 , T
Find the value oftan_l(— —] + cot_l[—J + tan_l{sm[— —H

3 J3 2
Sol.

g > —TT T T
The given expression = Fou -
—1T

12
3.f

4
Find the value of sin~! (-— %] + cos~1 [—- %J + cot‘l(tan ?n)

Sol.
. . - T mw
The given expression = — + (T — =) + =
6 6 6

Prepared by : BALAJI KANCHI Page | 17
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3.8

3.h

Ifa= sin‘]-(gJ + cos‘l(—%} and

b = tan™! (J§ ) — cot™! (-% ]

then find the value of a + b.

Sol.
n 2n T 2.
=—4—, b=———
4 3 3 3
S.a+b= 7—“
1
4.a 2023
Evaluate :
sin—1 (sin S—RJ + cos™1 (cos @] +tan~1 (1)
4 4
Sol.
Required value = %L E

Prepared by : BALAJI KANCHI Page | 18
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4.b 2023
. . 3
Evaluate sin™? (sm Tﬁ]

Sol.
tan_l 2 cos (2 .E) + L
6 4

2 1 T T T T
= tan 1[2 X=|+===+===
2 4 4 4 2

+ cos™! (cos m) + tan~! (1).

Sol.

Y - ¥+ i g T T
0S8 C0S ] g o

sin [sm—}+uss (Lus:rr)+tan () 4+1:+4

137 T
) + cos ! (cos 5] + tan | (\/5)

Evaluate : sin | [sin —
6

Sol.

13n T
. 1 . | &% =1
sin (sm—6 ]+cos [c053]+tan (\E)

4.d
Find the value of
|

3 13m
tan L tan — + COS 1 CcCOos —— i sin 1 |
5 6 2

Sol.
” 3n o 137 I o
tan | tan— [+cos [ cos— |+sin | ——
5 6 2

__ 2 m 7
5 6 6
__2n
5
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5.a

Evaluate: sin| = —sin ! {1]
3 2

Answer:

e
sin| —+— |=1
B

5.b
: 5 I8 = | 1
Write the value of sin | — — sin —_
3 2

5.c

Find the value of tan™1 [2 CoS (2 sin~! é}] + tan~! 1.

5.d 2025
Evaluate : tan-! ':2 sin [2 cos™ L %ﬂ
Sol.

tan'| 2sin [Zcos' ?J

=tan™ Zsin(ZXEJ =tan“[2sin£:|
; 6 3
4 I \/3 = T
=tan 2 X T =tan ‘\/5=§ |praputed by: BALAJI KANCHI I
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6.a
Find value of k if
sin | k tan| 2cos™ ﬁ :E.
2 3
Sol.
k tan[Zcos" EJ = sinE
2 3
= ktan L ﬁ
3 2
3 1
= k\;— = { Lk= E prepared by: BALAJI KANCHI I
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l1l. substituition based :

1.2 2024
2 tan-11 2( wot-11
Evaluate : sec®| tan § + cosec?| cot §
Sol.
[t 3 Jreonee[car 5
SEC tan — |+cosec cot  —
2 3

o 5ot o3
{H[%]'Hu[gﬂ

85
~36 [preparedby: BALAJI KANCHI |

1.b 2024
Find the value of [sin2 {cos_l {2} + tan2 {sec‘l (3)}} :

Sol.
Required value = | 1-cos’ ( cos™ E] + |:8€02 ( sec” 3) ~ l]
5

o L
(1 25)+(9 1)

_ 216
25 [ prepared by : BALAJI KANCHI |
1.c 2024
= ) it 1
Evaluate : cot? {cosec 13}+ sin 2 {cos l(g)}
Sol.

[cos ec’ (cos ec™ 3) — 1] +[l —cos” [cos_l %H

:(9—1)+(1—$}

80
=? [ prepared by : BALAJI KANCHI |
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2.

Find the value of sin {cos_

Sol.

a2t (2]
(2o (2]

:Sm[m—*[

3.

Evaluate : tan [Ztan

Sol.

tan| tan

| B @kanchibalaji7
1 (9 +91-8099454846

[E) @ikbmaths?

1 4 i 2

3.

3/4+2/3

— +tan —J.
5

5
3

|
4
17
|

6

17

. ._][ 17
=sin| sin
325

3 TE}
5 4
G s l}
5
-1
tan”" 12 —_—7
i 2xt| 17
12

Prepared by : BALAJI KANCHI
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IV. Domain/Range Based problems :
1.a 2023
Find the domain of y = sin~1 (x%2 —4).

Sol.
Domain of sin"!xis -1<x<1

n=1gx?-4<1
0rx223,x2$5
=x2V3orx<-+v3, x<V5orx=> -5

V5 -3 V3 B
. Domain is [- V5, -v/3] U [V3, V5]

| prepared by : BALAJI KANCHI |

1.b 2024
Find the domain of the function f(x) = sin~!(x? — 4). Also, find its

range.
Sol.

-1<x?—-41
=3 gx2«5

Domain = [—\/g, —\/ﬂ U [\/§, \/ﬂ

1.c 2025

Find the domain of sin~! (x% - 3).
Sol.
Domain of sin™ xis [—1,1]

~EF-F £1L =8 224

= Domain = [-2,— V2] U [V2,2] [repareany: BALAJI KANCHI
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1.d 2025
Find the domain of f(x) = sin~! (- x2).
Sol.

-1£-x¥<1=-1< -x*<0

=0 €% €1 =3 —1€<5x1

]prapured by: BALAJI KANCHI

2.2025

Find domain of sin~] J;(Tl ,
Sol.

Here—1</x—1<1

== x—-1=E 1= 12

Hence,domainisxe[1,2] [prepared by : BALAJI KANCHI |
3.2 2024

Find the domain of f(x) = cos~! (1 — x2). Also, find its range.
Sol.

—~1&€1—-%2g1

=0 e g2

Domain = [—\/Z \/f]

Range = [0, ] [prepareaby: BALAJI KANCHI |

3.b

Find the domain of the function y = cos™! (x2 —4).

Sol.
Domain of cos~x is [—1, 1]

= 1 £ x4 £1 5 3 £x £ 5

= x € [-VE,~V3] U [V, V3]

Prepared by : BALAJI KANCHI Page | 25
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4,

Find the domain of sec™! (2x + 1).

Sol.
Domain of sec' xis (—>,— 1] U [1, =)

2>2x+1 <—1lor2x+1>21=>x < -—-1orx =20

= Domain = (—x,— 1] U [0, x»)
lprepuredby: BALAIJI KANCHI |

5.
Write the domain and range (principle value branch)
of the following functions: f(x) =tan™! x

Sol.

3 mT T
Domaimn =R ; Range = (— E‘E)

V. Graph based problems :
1.

Draw the graph of cos™! x, where x €[-1, 0]. Also, write its range.
Sol.

12 n
i Range: | —., 7
° [2 ]

Prepared by : BALAJI KANCHI Page | 26
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2.
i 1
Draw the graph of fix) = sin~l x, x e [——, —] . Also, write range
grap NG g
of fix).
Sol.

Here, the pomts A, B C and D are respectively
(02).(0-2).(%.0). 5.0

Range = [— . E]

44

| prepared by : BALAJI KANCHI |
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Draw the graph of the principal branch of the function f(x) = cos™

B @kanchibalaji7
(9 +91-8099454846

[E) @ikbmaths7

Sol.
.
cos! (x)
LI
wi2
-2 -1 0 1 2

Prepared by : BALAJI KANCHI
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VI. Converting to simplest form :

a. Algebraic substituition :
1.

1+x2 1+y2

=

-
Find the value of co’l:l{cos_1 e - sin_ll Y }

|x|<1,y>0and xy<l1.
Sol.

2
cotl cos_l[ 2X7 ]+5in_l l—yz
2 L%T l+y
- cotl E—siu_l[ 2X2J+£—COS_1 l—y;
2|2 L4x 2 L&y”

1 r _
= cotE[n ~2tan 'x — 2tan ]Y]

T E g
= cot E—(tan Ix +tan ly)}

1 [ X+y ] X+y
= tan| tan =
1-xy | xy [Preeoredby: BALAJI KANCHI |

1.c

1
Prove that 3 cos 1 x =cos ! (4x> — 3x), x [3 l} .

Prepared by : BALAJI KANCHI Page | 29
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1.b
Prove that : 3 gin~! x = sin~! (3x — 4}(3), X € |:— %, lil

Sol.
In RHS. put x =sin 6

RHS = sin”! (3 sin 8 — 4 sin” 9)

=sin~! (sin 30)

=30 = 3 sin”' x = LHS.

[ preparedby: BALAJI KANCHI |

2.

Prove that sin~1 (2x /1 — x2 ) =2 cos™! 1.

X, — <x<
J2
Sol.

Ans: Putx=cos 0 < 0=cos'x

LHS. = sin“(bhfl—xz)

= sin"!(2cos 0 sin 0) = sin"!(sin 20) =20 =2cos'x =R.H.S.
3.

E 1 1
Simplify sec!| ———|,0<x< — .
2x? —1 J2

Prepared by : BALAJI KANCHI Page | 30
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2
Simplify : cos™lx + cos™! §+ % ;

Do |
[A
=
IA
ek

Sol.
Let x=cos0,

5 Glx V3-3X]
cos ' X+cos || —4+——
. 2

[ cos® \/_ }

=0+cos

+—xsnn9
2

=0+cos™ cos(E—GH=9+E_9=E
3 3 3

| prepared by : BALAJI KANCHI |

-1

Prove that : tan

Mtx=A1-x) = 1 1
== 8 X

St o I —

Sol.

1
Put X =cos 26 = 0 = Ecos" X

LHS = ,[rm_l(\/lntcosf_’GJr\/l—cos 26 J

\/I-l-cos 20 — /1 —cos 20
_](cos 0+ sin 9]
tan | ——
cos0—sinO

_][1+tan9 R [Tc ]
tan | — |=tan | tan| —+ 0
l—tan© 4 ]

= E+E}:£+lcos_lx: RHS
4 4 2

v

| prepared by : BALAJI KANCHI |
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6

Sol.

5 1 1 2
Put x*=cos 20 = 0 = ECOS -

\/20052 0+ \/2&'.»‘1'112 91

LHS = tan ! = -
\/2005‘ 0 — \/2 sin” O

_1{c039+5i118] : _l[l+tan9J
tan | ————— |=tan

cosO—sinb 1—tan 0

- tan_l[tan(£+9)] = E+9
_ 4 ;) 4

1

= J—[+lcos_xg l<x <1 = RHS
4 2 | )

|prepared by: BALAJI KANCHI |

7. 2025

Simplify sin~! [ ——— |.
\/1 + x2
Sol.
Putx=tanf@=0=tan 'x

Nowsin‘[LJ

of L3
—sin™! ( L stin‘l (sin®)

sect

[ prepared by : BALAJI KANCHI

=f=tan"' x
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b. Simplest form using Trigonometric formulas :

1.a 2023
Simplify :

P oS X
l1—-sinx

Sol.

=tan ' cot[z—iJ =tan'| tan E—[E—ED
4 2 2 La 2}

_ T X
_Z-F— [prepuredhy: BALAIJlI KANCHI |
1.b

, Where —

2

— )

Ccos X ]

Express tan™ ( _
I —sinx

Sol.
3 X . 9 X
— cos” ——sin” —
— | }=tz~1n_l - -

y=tan"

o B K

(cos ——sm—)°
2 2

1+ tan = : )

= 2 1 /e X T X
y=tlan | —=|=lan | lan —+—] =[—+—)
x [ (4 2 } 4 2

i 2
| prepared by : BALAJI KANCHI |
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T % :
< 5 in the simplest form.
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2.a
.Prove the following:

Cot_{\/1+smx - Jl—smx} B {O,E)

\/l-f-sinx —\/l—sinx 2 4

2.b

\/l+sinx +«Jl—sinx
1+ sin x —+f1 —sin x

3 T : ; ’
Reduce cot 1{ } where 5<_r < 1n to simplest form.

2.C

Prove that: tan [

X 3t
=———_ where tT<x<—
Jl+cosx —\/l—cosx

J1+cosx ++/1—cosx b
4 2 2

3.
Express sin~! (

sinx+cosx

; i m .
7 ),where—;<x<1,|n the

simplest form.
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VII. Proving Problems :
1

Prove that :

9 9 _l(lJ_ﬂ | (f’ 2

g —4sin (g|=7sin" | T3~
Sol.

Prove the following:
tan !t fx = 1 cos* (ﬂ),xe(o,l)
2 1+x
Sol.

Put x = tan~ 8 or \/;ztanﬁ

RHE = Spos | 2= Lo
2 ]+ tan- 0 2
— 9=tan"'</Xx =LHS

OR

Prepared by : BALAJI KANCHI
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1. 1,
LHS = tan~!(y/x) = =-2tan" (V)

2
G 1=G)?) 1 i(1-x
=5 g W 5 | = =-cos
2 1+ (/) 2 1+ x
= RHS
preparedby : BALAJI KANCHI
3.
Prove that : cos_l(EJ + si11‘1(§} = sin—l[ﬁj
13 5 65
Sol.

5 3
LHS becomes tan~' —+tan~' =
12 4

Prepared by : BALAJI KANCHI

Page | 36



B @kanchibalaji7
! (% +91-8099454846

[@ @ikbmaths7

4,
Prove that tan ‘-(E + . cos™! al + tan'J’E 1 cos™! al - 2b
472" b il ™ ™

Sol.
Let —cos_l% =X

T i l+tanx 1—tanx
[HS= tan| —+ X |+tan| — X | = &

A 4 l-tanx l+tanx

_ 2(l+tan2 x) 2

=
l—tan™ x cos 2X

2b

= RHS

1

VIIl. solving ITF equations :

1.2 2025
o -1 2x _
Solve for x, 2 tan! x + sin — | 'S 4~/§
1+x
Sol.

2x
1+x

2tan” x+sin™’ [ - ] =4+/3 = 2tan' x+2tan”' x = 4\5

= tan 'x= \BE[—E E)

3" 3

X=tan(\/§)whichhas no solution.  [preparedny: BALAJI KANCHI |
1.b

1 —x 1
Solve for x : tan™! (I = J =5 tan”' X, x>0
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1.c
. " - - .. _1 _.:\, _l _1
Find the real solutions of the equation tan 11 ptanx, (x> 0).
1.d
Prove that :
- ] | - 1-x
tan” 1VX = = cos ! ,x € [0, 1]
2 1+x
Sol.
Putx = tan?6 = 0 = tan" 1 \x
RHS—l _,[1—tan*0
=2°% \T+twnte
1
= Ecos‘l(cas 20)
i
= 5(29)
=0 = tan '+/x =LHS prepared by: BALAJI KANCHI

2

Solve the following for x :

1 TI

sin~!(1-x)—2sin1x=

Sol.

sin‘%l—x)—2sin‘i x =% :>(1—x)=sin(%+25;in_1xJ

={l—~x)= cos(Qsin'1 x):.>l —x=1-2x"

S2x—x=0=x= O,x=%

, 1 . , ,
simeex = does not satisty the given equation

.x = 01is therequired solution.
OR

Prepared by : BALAJI KANCHI
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s g ui T - T .
sin 1(l—x)—f.’.sm 1x=5:>sm 1(1—x)=5+25m

=y l—2= Sin[§+23inl x]

3 == ; 5. 3
= l—x=cos(2sin : x)=1- 2sin’ (sin” x)

sy, J—p=]—2x .'.x=0,%

Ly

1 : : _ I
= X == does not satisfy the given equation .. X # 5 xX=

2
2.b |
Solve the equation for x: sin' {2] +sin”’ [E] B
X X 2
Answer:

Given equation can be written as

gin | — |=——sin" | = |=>sin | — |=co8 " | =
X 2 % &* X

- sin™ ( EJ i { W7 —25 J

- X

12 «x*-25
> —=—"
X X
= x*-25=144 = x==+13,
since x = —13 does not satisfy the given equation,
.. required solution 1s x =13.

Prepared by : BALAJI KANCHI

(x=0)
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2.c
If sin‘l(—] + sin 1[£J = J—, then find the value of x.
X, X
Sol.
._1{3) . _]( 16] (a} ot ik
= S1n — |=sIn l__j = | = = 5
X x X X<

= x> =25=x=4%5 x=-5 (rejected) ~ x =5

Iftan~!l x —cot1x = tan‘1(
J3

of x and hence find the value of sec‘l(
X

2.d
£ J, x > 0, find the value

EJ,

Sol.
" P gt 1
Given tan 'x—cot ' x =tan l(ﬁ},x>0

-1 Tl i T
— lan x—(——tan X]Z—
2 6
2tan”' x 2n:>tan‘1x >
—5 & = — = —
3 3
42 1 2 T
4 x=tan[£)=ﬂ ~osec Z=gecT —==
3 X 3 6

[prepured by: BALAJI KANCHI I
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\/
2.e
If sin~l [Sm i X) - g find the value of x.

J2

Sol.

| [ |
H — sinx + —=cos x

RN R J=

. -1 | . T i T
sin sl e =—
{ 4” 2

T
2

T T b
Y= e
2 4 4
2.e
Wil B oalbips i, 5 tan {sec—l[lﬂ e 1
X
Sol.
1. F
tan('sec_l—}=sm(tan '2) =
X
[ _l\/l—x2] , { | 2]
tan| tan =S8in| sin  —
€ JJ5.
J1-%2 2 _ 1-x> 4
=% = — = = —_
X \/5 % 5
= 9x*=5 = x3=% = x:é.{x >0}

| prepared by : BALAJI KANCHI |
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3.a

Solve the following equation for x :

1 : 3
cos(tan~' x) =sin | cot” 1
Sol.

: 43
cos (tan‘l ).7) o mn(cot 12]

f 5 B . ( : _14J
= COS| COS = SsImj| sm —
1 2 5

+X
| 4
= > =
VI+x~ 2
3
=N X = +t—
4
3.b

Find the value of x, if

sin [cot™l(x + 1)] = cos (tan™! x).

4,
If2 tan ! (cos 0) = tan ! (2 cosec 0), (0 = 0), then find the value of 0.

~

. 5. S .
If (tan‘l.x')2 + (cot".r)—' = ? then find x.

6.
Iftan! x + tan! y + tan™! z = g, X, y, 2z, > 0, then find the value of

Xy + Yz + zX.

7.
If cos™ a+cos™ f+cos™ y=3x , then find the value of a( S +y)—f(y+a)+y(a+f).
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Case Study :

1. 2024
If a function f: X — Y defined as f(x) = y is one-one and onto, then we can

define a unique function g : Y — X such that g(y) = x, where x € X and

y = f(x), y € Y. Function g is called the inverse of function f.

The domain of sine function is R and function sine : R — R is neither

one-one nor onto. The following graph shows the sine function.

Let sine function be defined from set A to [~ 1, 1] such that inverse of sine

function exists, i.e., sin~! x is defined from [- 1, 1] to A.
On the basis of the above information, answer the following questions :

(1) If A is the interval other than principal value branch, give an

example of one such interval.
(ii) Ifsin~! (x) is defined from [~ 1, 1] to its principal value branch, find

the value of sin™! (— %] —sin—1(1).

(iii) (a) Draw the graph of sin~! x from [- 1, 1] to its principal value
branch.

Sol.
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(i) g ,3?“ ] or any other interval corresponding to the domain [-1,1]

(ii) sin~* (=) — sin™'(1)

2

e b [ _ T
T 6 2
—47T —21
= —0r —
6 3
(i) (2) Y
™
5 =1
. — X
—T
5
OR

) f(x) =2 sin™1(1 — x)

-1<1-x<1

>0 x<2

prepared by : BALAJI KANCHI

Domain = [0, 2]
'7“ < sin1(1-x) < g

m<2sin!1-x)<n«

Sorange = | —m,m|
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