Inverse Trigonometric Functions

Question1

sec? (tam‘1 2) + cosec? (cot_1 3) =

KCET 2025
Options:

Al

B.5

C. 15

D. 10

Answer: C

Solution:

=1+ tan? (ta,n*1 2) + 1 + cot? (cot*1 3)
=14+4+14+9=15

Question2

2cos tz = sin~! (2:{:\/ 1— 332> is valid for all values of ' = '
satisfying

KCET 2025
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Options:

Answer: D

Solution:

To determine the values of 'x' that satisfy the equation 2 cos ' z = sin™! (23@\/ 1-— m2), let's analyze the

components:

1

Let = cos 6. This implies 8 = cos™' x.

The equation can be expressed as sin~!(2 cos § sin §), which simplifies to sin~!(sin 26). Hence,
20 = sin~!(sin 26).

12, i.e., 20, 20 must lic within the range [0, 7).

For sin”*(sin 26) to equal 2 cos™
Given:

6§ = cos™ !z, the valid range for @ is [0, w/4].
Therefore, cos ™' z € [0, 7/4].

This implies:

x lies within [%, 1} because cos(w/4) = %

Thus, the equation is satisfied for values of = in the interval [%, 1} .

Question3

Let f : R — R be given f(z) = tanz. Then, f1(1) is

KCET 2024

Options:

Get More Learning Materials Here : & m @&\ www.studentbro.in



AT
B.{TL?T—F%ZTLEZ}
C. 3

D.{mr—i—% :n € 7}
Answer: A
Solution:

- f(z) =tanz

Since, f~! is inverse of f

Question4

If cos 'z + cos 1y + cos™! z = 3, then
z(y+ z) + y(z + ) + z(x + y) equals to

KCET 2024
Options:

A.0

B. 1

C.6

D.2

Answer: C
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Solution:

Given, cos~!(z) + cos~!(y) + cos71(z) = 3x
As, we know that 0 < cos (z) <
Thus, the maximum value of cos™!(z) = 7

satisfies the given equation.

r=y=z=cosm=—1
Now, z(y + 2) + y(z + z) + 2(z + y)
=TY+ 2 + Yz + Y + 2T + yz
= 2(axy + yz + zz)
=2(14+1+1)=6

Questions

If2sin 'z —3cos 'z =4,z € [-1,1], then 2sin 'z + 3cos 'z is
equal to

KCET 2024
Options:
A =
B. fr=2
C.3r

D.0

Answer: B

Solution:

+2sin'z —3cos 'z =4
= 2sin’1x—3<% —sin’1w> =4

.. -1 T . 1
. COS m—E—sm T
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— bBsin 'z =4+ 3777

., 4+F 843
Sin r = =
5 10

So, 2sin" 'z 4+ 3cos 'z

.. ()

—2sin 'z +3 <§ — sin? ac)

= —sinlz + 3—7[-
2

- —8 —3m 3 —8—37+ 157

10 2 10
B 1270 — 8 B omr —4
10 5
Question6

If sin? (1_2&2) + cos™! (;gz) — tan~! (1%’;;2) where a,x € (0,1),

then the value of z is

KCET 2023
Options:

A.

vle

B 2a

C. 2a

D.0

Answer: C

Solution:

Here,

o —1 2a ~1( 1—a? _ -1 2x
sin <1+a2) -+ cos (1+a2> = tan (1_12>

We know that
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2tan 1z = sin~! ( 2z )

1+ 22
1— 2
and 2tan"'z = cos ™! z
1+ 22
1 -1 1 2z
‘s 2tan” g+ 2tan” “a = tan R
1— a2
) [t (;)] ~ otanls
l1—-axa
2a
= =z
1—a?
Question7

—1 | V1—sinz++/1+sinz T\ s
The value of cot [\/1—sinw—\/1+sinw]’ where z € (0, ) is

KCET 2023
Options:

A.%—ﬂ'

z
B.m— 3

C.ﬂ'—%
D. %

Answer: C

Solution:
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V1 —sinz — 11 —sinzx

gt | (YI—sinz+ VIt sing)®
(1—sinz) — (1 +sina)

Here. cot-1 [\/1 —sinz + /1 —|—sinw]

(1 1 —sinm+1+sin$+2\/1 —sin’z
= co
l—-—sinz—1—-sinz

= ot <2—|—2\/0052w>
co -

—2sinx

. cot! 1+ cosz
—sinz

t1<1+2COS2%_1>
= co

_ in X Z
2 sin 5 COS 3

X

L[ —cos 3

= cot —Z
sin &

X xr
= cot”! (—cot 5 ) = cot (cot (m— 3 ))
CO CO 9 CO CO T 9

T
=T - —
2

Question8

Domain cos™![z] is, where [ | denotes a greatest integer function

KCET 2022
Options:

A. (-1,2]

B. (—1,2)
C.[-1,2]
D.[-1,2)
Answer: D

Solution:

Let y = cos™ ![z]
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We know, for cos™1

x
= —-1<z<1

Therefore, for cos™![z]

= -1<[z]<l=-1<z<2=z€[-1,2)

Question9

COS [cot_l(—\/g) + %} is equal to

KCET 2021
Options:

A.0

B. 1

1
C'E

D. -1
Answer: D

Solution:

Given,

cos [cot_l(—\/g) + %]

= cos [77 — cot H(v/3) + %]
[ cot '—z=m—cot™! w}

= cos [ _Zz + z]

R AR

= cos[n] = -1
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Question10

tan ! {% sin 5—2”] sin 1 [cos (sin_ @)} is equal to

KCET 2021
Options:

A (5)

B. %

C.z

D.«

Answer: A

Solution:

Given,

DURE N SVRN-C . DY Y SR VS
= tan Sin Sin COS | SIn —_
_\/§ 2 2

_%sin <27T + %) sin [cos <§>]

4|1 .7 R B
= tan —sIin — | - sin COSE

Questionll

If f(z) = sin~! (%) then f'(v/3) is
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KCET 2020
Options:

A. —

| =

1
B. 1

1
C.%

L
D.—\/§

Answer: B

Solution:

We have, f(z) = sin! (%)

On putting

T =tanb

0 =tan 'z

.1 ( 2tand
Then we get, f(z) = sin ( 1+t2111120)

= sin~!(sin 26)

=20=2tan 'z ... (0

On differentiating Eq. (i) both sides w.r.t. z, we get

gy 2
a2 2 _2_1
f(\/g)_1+(\/§)z_1+3_4 2

Question12

The domain of the function defined by f(z) = cos™*+/z — 1 s
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KCET 2020
Options:
A.[1,2]

B. [0,2]
C.[-1,1]

D. [0,1]
Answer: A

Solution:

We have, f(z) = cos vz — 1
f(z) is defined when vz — 1 € [0, 1]

L 0<ve—-1<1
0<zx—1<1
1<xe<2

.. Domain of f(z) is [1, 2].

Questionl3

The value of cos (sin_1 % + cos ! %) isDoes not exist

KCET 2020
Options:

A.0

B. 1

C. -0

D. Does not exist

Answer: D
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Solution:

We have, cos (sin_1 T+ cos ! %)
sin 'z is defined z € [~1,1] but & ¢ [-1, 1]

.". COS (sin*1 (%) + cos™! (%)) does not exists.

Question14

If f(z) = sin™* (1211) then f'(0) =

KCET 2019
Options:

2log?2
A 2l

B. 2log 2

4log?2
C. 2

D. log2

Answer: D

Solution:

We have, f(z) = sin™" ( fﬁ;)
— f(z) = sin~! (ﬁ) = f(z) = 2tan"1 (2%)

14(27)?

On differentiating both sides, we get

i) =2

d
-2%log 2 < —(a®) = a“’loga)
1+ (2:1:)2 dm( )

- f(0) -log2 = log 2

T 1+ (1)?
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Questionl5

1

ANSY

| =

cos [2 sin—! % + cos™

KCET 2019
Options:

A

B. 22

C.3

D. does not exist
Answer: B

Solution:

3 3
cos l2 sin ! Z + cos ! Z}

3
= cos [sin 12 4+ L ( sintz +cosly = 1)
4 2 2

= —sin sin_13 = —E
4 4

Question16

Ifa+ 45 <2 tan 'z 4 3cot !z < b then 'a' and 'b' are respectively.

KCET 2019
Options:
A.0and 27

B.Oand 7
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C. 5 and §
D. 5 and 27
Answer: D
Solution:

We have, a + % <2tan 'z +3cot7lz < b

= a+%< 2tan_1m+3<% —tan_la:> <b

T 3m 1
= a+—<——tan "z<b
2 2
= 4+ I 37T< tan 'z <b 3T
a+——— < —tan 'z -
2 2 2
1 37'['
= a—m< —tan :1:<b—7

= 7r—a>tan1a:>37ﬂ-—b

™ ™ ™
Since, — —<tanlz< = .a=—,b=2
5 an_ " x 5 a 5 T

Question17

If sin 'z + cos ly = %”, then cos 'z + sin !y is

KCET 2018
Options:
27
A. 5
3
B. 5
C. 4
3
D. 10
Answer: B

Solution:

To solve the given problem, we use the properties of inverse trigonometric functions. The problem states:

sin 'z 4+ cos 'y = &
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1

We know a useful identity in trigonometry: sin"ta + cos ta = 5 for any sine or cosine value a.

1

Rewriting the given equation, we can express sin~ ' z and cos~! y in terms of 5

1 s 1

sin” " x = 5 —cos T

cos ly= 5 = sin~ly

Substitute these into the original equation:

(3 —costz) + (§ —sin'y) ==&

Simplifying:

7 — (cos™lz +sin'y) = &

Solving for cos ™' 2 + sin ! y:
2

cos 'z + sin_ly =r— =

Which simplifies to:

cos 'z +sinty = %’r

Thus, the value of cos™z + sin ™'y is X

Question18

1

The value of the expression tan (—cos‘1

2 .
poos ! 5o ) i

KCET 2018
Options:
A2-+5

B. V5 —2

c. Y52
D.5—+/2
Answer: B

Solution:
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1

To find the value of tan <gcos_1

), we can use the half-angle identity for tangent, which is:

i

tan (3) = L

Applying this identity, we get:

Gl

tan <Lcosfl Fy ) _ 1-cos(cos (%))

2 V5 sin(cos_l( )
Since cos(cos™1(z)) = z, we have:
oo (5) - %

Now, to find the sine value, note that if cos § = %, then:

St el CORSURERIERE

Substituting these values back into the formula for the half-angle tangent:

Sk
~—

1-%
tan <Lcos_1 i) = 5
2 /5 =z
Simplifying the expression:
_ A5-2 _ /F
== V5 —2

Thus, the value is V5 — 2.

Question19

The range of sec ! z is

KCET 2017
Options:

A [0,7] — {5}
]
)

—T

B. |5,

no[x

3
C. (5,

ol

D. [0, ]

Answer: A
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Solution:

The range of sec ! x.

-0~ {3}

Y
1 0O A
y=sec 'x
Y= sec x
Question20

Iftan 'z +tan 'y = 4%, then cot ' 2 + cot !y is equal to

KCET 2017
Options:

Az
B. %
C. 3

D.m

Answer: B
Solution:

To solve the given problem, we'll use the following relationships:
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tan"lz +tan "ty = %’r

We know thattan—!z + cot— 1z = z.

By expressing tan~! z and tan™' y in terms of their cotangent inverses, we have:

tan 1z = % —cot 1z

tan"'y =T —cot ly
Substituting these into the original equation:

(F —cot™lz) + (5 —cot7ly) =&

Simplifying the left-hand side:

7 — (cot ™tz +cot™ly) = 4?”

To find cot ! z + cot 1y, solve as follows:

cot 'z +cot ly=m— I
This simplifies to:
cot lz+cotly= I

Therefore, the value of cot ™' z + cot 'y is .
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