Inverse Trigonometric Functions

Questionl
Consider the following statements

Assertion (A) : When z, y, z are positive numbers, then

tan ! w(a: Tyt z) + tan ! \/y(:c Tyt z) + tan~! z(a: Tyt z) =T
Yz Tz Ty

Reason (R) : tan~'a + tan™'b = tan™! (%), ifa > 0 and b > 0

The correct answer is

TG EAPCET 2025 (Online) 2nd May Evening Shift
Options:

A.

Both (A) and (R) are true, (R) is the correct explanation of (A).

B.

Both (A) and (R) are true, (R) is not the correct explanation of (A).

C.

(A) is true, but (R) is false.

D.

(A) is false, but (R) is true.

Answer: C

Solution:

- z(z+y+2) - y(z+y+z) - 2(z+y+z)
By LHS, tan™! { 4/ T + tan~! ( — )—I—tan 1 ( w—y)
Leta = 4/ z(z;fﬂ) b=/ y(z;g“) and z = Z(I:Z“)

_ (ztyt+2) P(etytz) _ (ztyt+z)’?
Here,a+b+c= Ne =
_ (zryt2)??
And abc = N

Since, a + b + ¢ = abe
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LHS =7

= Assertion is true and since, tan! 2 + tan~'y = tan ™! < ffz’; )

ifey <1

= Reason is false.

Question2

Ife<sinh*12+cosh*1\/6) _ (a+ (b—l— \/E)\/eqb\/E), thena+b+c=

TG EAPCET 2025 (Online) 2nd May Evening Shift
Options:
A.

13

B.

15

C.

17

D.
11

Answer: A
Solution:

We know that
sinh 'z = log (ac + V2 + 1)
- sinh 12 =log(2 + v4 + 1) = log(2 + V/5)

cosh 'z = log (.’L’ + v xz2 - 1)

-.cosh 1v/6 = log(v6 + V6 — 1) = log(v/6 + V)
. sinh 12 + cosh 16

= log(2 + V/5) + log(v/6 + V/5)

=log[(2 + V5)(vV6 + V5)]

(s VB reosh I VE) _log((24vE)(VE+VE)]

= (2+V5)(V6++v5)=2vV6+2V5++30+5
=54+2v5+2v6+ 30 =5+ 2v5 + 26 + V56

=54+ (2+V6)V5+2V6 =a+ (b+ vc)va+bye
S.a=5b=2c=6
a+b+c=5+2+6=13
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Question3
Consider the following statements

Assertion (A) For z € R — {1};

4 (tan ™t (133)) = 4 (tan ')
Reason (R) For z < 1,tan™! (%) =  + tan' z, for
z>1,tan”! (L) = — 3% +tan 1z

The correct answer is

TG EAPCET 2025 (Online) 2nd May Evening Shift
Options:

A.

Both (A) and (R) are true, (R) is the correct explanation of (A).
B.

Both (A) and (R) are true, (R) is not the correct explanation of (A).
C.

(A) is true, but (R) is false.

D.

(A) is false, but (R) is true.

Answer: A

Solution:

Given,

_ (1-=) [(1—513)(1) — (1 +=2)(=1)
)2

1-2z)2+(1+=z (1—z)?
(-2 [1-z+1+z] 1
72(1+$2)[ (1-=z)? ]7(1+90)2

And by RHS, d (tan 1ac) = ﬁ
.". Assertion is true.

For reason (R )
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whenz < 1, let x = tan @

= f=tanlz

tan— (M) — tan—! ( 1+tan9)

11—z 1—tan6
= tan~! (tan (% + 0)) =T+ 0
=% +tan 'z

When z > 1, thentan 1z > 1

T <0
so, tan~1 (L) lies in (—Z,0)
stant (L) = =T 4 tan iz

1-z

.". Reason is also true.

Question4

Ify = (sin_1 :13)2, then (1 — a:2) oz Ly =

TG EAPCET 2025 (Online) 2nd May Evening Shift
Options:

A.

1
2

\
I

D.
4

Answer: B

Solution:

We have, y = (sin’l m)2

dy a1 1
= E—2(S1n m) —
d
= 1-— 2—y:2sin lg
dz

du\ 2
= (1 — mz) (d_?;;) = 4y (Using Eq.

Again, differentiating w.r.t =, we get
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dy \* dy\ d* d
(—2) (ﬁ) +(1-2?) (2—3) d—;; = 4%
:>(72$)Z—Z +2(1- mz)% =4
s .
Question5

The range of the real value function f(z) = sin™’ (\/ ?+z+ 1) is

TG EAPCET 2025 (Online) 2nd May Morning Shift
Options:

A |-

]

N E
N E

9

oo}
\.O
B
| I

[
[

@)

o|x
B
| I

o

55 %]

Answer: D

w3
CTE

I

Solution:

Given, f(x) = sin (\/ 2?+z+ 1)
The domain of sin™! (\/9:2 +z+ 1) is [-1,1]

~1<Val+tz+1<1
Since Va2 + z + 1 is always,
non-negative, 50 0 < Va2 +z +1 < 1
Letg(e) = +a+1=(z+1)"+ 3

The minimum value of g(z) is 3/4, which occurs at z = — 4

b 4 4 U
g
w|§
SN—
A
=
L
/N
<
HN
+
8
+
—_
SN——

Thus, the range of f(z) = sin* <\/ 2+ + 1) is [%, %}
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Question6

-13 -1 6 -1.9 _
tan 5 + tan A1 + tan ToT —

TG EAPCET 2025 (Online) 2nd May Morning Shift

Options:

Answer: A

Solution:

153
R O 2 191
= tan
1_ 13
1 - o1
2022341683
_ ST
= tan™! — m
35717

Question7

If 2tanh 'z = sinh ™' (4), then cosh " (1) =

T
TG EAPCET 2025 (Online) 2nd May Morning Shift
Options:

A.

log(V2 + 1)
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B.
log(v2 — 1)
C.
log(2 + /3)
D.
log(2 — V/3)
Answer: C

Solution:

4
Given, 2 tanh™ 'z = sinh™! (g)

tanh™ 1(ac) = %1 (%*;)
(z

) =In (%)
So, ln(Hz)—smh (%)

:1n<—+ (%)2+1>
[ sinh~(y) =In (y+ /2 + 1)

4 16
=In|— —+1
n<3+ 9+>

4 5 9
n<3+3)én3 n(3)

= 2tanh’!

1

o 3 142=3-3
1—=x

=4r=2=1x=—

2
Now, cosh™* (%) = cosh '(4
=In(2+v4 1)
[ cosh (z) =In (z +V22— 1)}
= In(2 +V3)

Question8

If f(z) = V/cos 1v/1 — 22, then (3)=

TG EAPCET 2025 (Online) 2nd May Morning Shift
Options:

A.

2
b
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VB

Answer: A

Solution:

Given, f(z) = \/m

Let = sin#.

Then, V1I—z2= m

= cos?6 = | cos |

Since, 8 € [O, %] socosf >0
V1 — 2% =cosf

So, f(z) = y/cos 1(cos f)

= VO=/sin"}(z)

fl(z) = d;d:v \/sinfl(m)

Question9

If sin '2 — cos™!2z = sin™! <§) —cos~! (@), then tan~'z + tan~! (xLH) =
TG EAPCET 2024 (Online) 11th May Morning Shift

Options:

AZ

B. I
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C. 3

D. &

Answer: B

Solution:
1

T -1l9g,_m__m _®
sin "x —cos " 2x = 3 = G

1

= 5 —cos & —cos™'2z =

=N

= cos 1z +cos 12z = 5=

wln

= cos (220 - VI- VT —4) = 3
=22~ V1-22/1-42?=cos § = %
= VI— 21— 4% = (222 - 1)°

On solving, we get

1
T=3

_1 —-1 —11 —11
tan 'z + tan (ﬁ):tan 3 +tan"' 3

= tan™! ( LA )
1-4

= tan ! (%) =tan11= T
6

o]~

o=

Questionl0
sech™? (%) — tanh ! (%) =

TG EAPCET 2024 (Online) 11th May Morning Shift
Options:

A.log, 6

B.log,5

C.log, ()

D.log, (%)

Answer: C

Solution:

13 .. -13
sech™ ¢ —tan™

Letsech '2 = zandtanh '3 =y
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3
5

sechx = % and tan hy =
z=In3 e¥=4

ey =2

y=1In2

Now,xfy:1n371n2:1n%

Questionl1

The domain of the real valued function f(z) = sin! (log2 (%)) is

TG EAPCET 2024 (Online) 10th May Evening Shift
Options:

A.[-2,0)U (1,2]

B.[-2,—1]U[1,2]

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

D. [1,00) U (—2,0)

Answer: B

Solution:

To find the domain of the function f(z) = sin™! (log2 (%2) ) , we need to determine where the expression log, (%2) falls within the
domain of the inverse sine function, which is [—1, 1].

First, ensure that:
~1<log,(§) <1

This inequality translates to:
27l< 2 <9

Solving the inequality:

1 x?
<3 =

[\

Multiply through by 2 to clear the fraction:

1<z?<4

This implies that  must satisfy:

z€[-2,-1]U][L,2]

We also need to ensure that ”72 > 0, which is always true since z2>0.
Therefore, considering the intersection of the feasible solutions:
z€[-2,-1]U[L,2]

Thus, the domain of the function is:
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ze[-2,-1U[L,2]

Question12

1

The trigonometric equation sin™' z = 2sin"! a, has a solution

TG EAPCET 2024 (Online) 10th May Evening Shift

Options:

A. only when = < a < %

V2

B. for all real values of (a)

C. only when |a| < %
D. only when |a| > %
Answer: C
Solution:

1

To solve the trigonometric equation sin~! z = 2sin~! a, we must consider the following:

Lz = 2sin~!a, it implies:

Given that sin™
sin'z e [-Z,Z]

This corresponds to:

2sin ta € [-F, %]

From this, we can deduce:

sin"la € [—%, %]

Consequently, the values for a must satisty:
a € [f sin T, sin %]

This simplifies to:

o< %]

Therefore, the condition for a is:

1
o< 2

Question13

If the real valued function f(z) = sin? (m2 _ 1) _ 3log, (3 — 2) is not defined for all
z € (—00,a) U (b,00), then 3% + b? =

TG EAPCET 2024 (Online) 10th May Morning Shift

Options:
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A.S5

B.6

C.3

D. 4
Answer: D
Solution:
Given,

f(x) =sin™! (22 — 1) — 3log; (3 — 2)
-1<z’-1<1
0<z?<2
—V2<z<V?2

-.sin! (22 — 1) is not defined for (—oo, —v/2) and (v/2,0)

For3log; (3" —2) = 3"—-2>0

3 >2

z > logs2

.. 3logs (3% — 2) is not defined for z < logs(2)

So, intervel [—v/2, v/2] combine with > logs(2). The domain of f(z) is $\log _3(2)

So, f(z) is not defined for

(—00,10g32) U (\/57 0)
a=logy2,b=+2

342 =2+4+2=4

Questionl14
If sin” '(4z) — cos™(3z) = %, then z =

TG EAPCET 2024 (Online) 10th May Morning Shift
Options:

V3
A. 27
V3
B. ™G

V3
C. i3

D 3

T 4V13

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



Answer: C

Solution:

Given, sin"(4z) — cos~}(3z) = z
1 s

= § —cos "4z — cos 13z = 5

= cos 4z + cos™' 3z = %

= 4z x 3z — V1 — 1622V1 — 922 = cos §
= (1222 — 1)? = (1 - 1622) (1 — 92?)
= 144z + § — 122° = 1 — 252% + 144a"

V3

2_ 3 2_ _3 —
Bz*= 7=z —4x13:>mf2m

Questionl5
If sin h~1(—+/3) + cos™1(2) = K, then cosh K =

TG EAPCET 2024 (Online) 10th May Morning Shift
Options:

A.log(2 — V/3)

B. log(2 + /3)

C.0

D.1

Answer: D
Solution:

Given,

sinh™(—v/3) + cosh™(2) = K
log(—v3+v3+1) +1og(2++3) =K
= K =log[(2 — vV3)(2 + V3)]

= K=1logl=0

0

cosh K = cosh(0 = ‘MTK =1

Questionl6
If — COS_]- (w) then ﬂ —
Y= 2 de ~—

2z2—6x+5

TG EAPCET 2024 (Online) 10th May Morning Shift
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Options:

2

A s

B 2

3z—22-2

2
C.————
V2z2—6z+5

2
D. 222—6x+5

Answer: D

Solution:

2
6z—222 4
1—
222625

dy —1

B \j (212—61—5)2—(—(212—6:c+4)2

(202-62+5)

(122°—362+30—823+242>~20z) (22°—62+5)°
— (2422823~ 16z —362+1222+24

d —1(2¢*—62+5
z V4z2-12z+9

1222 — 36z + 30 — 83 + 2422 — 20z

—242% + 82% + 162 + 362 — 122 — 24

Lody “1(20% 6245)" (4046
dz VIz—12z19  (22?—6a+5)’
dy 2(2z—3)

= & T (22-3)(2%—6215)
dy 2

= 4 = 22°—6z+5

Questionl17

If 2tan 'z = 3sin 'z and z # 0, then 822 + 1 =
TG EAPCET 2024 (Online) 9th May Evening Shift
Options:

A. 13

B.5
C. V7
D. V17
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Answer: D

Solution:

Given, 2tan"'z = 3sin 'z and z # 0

cosint (13:;1) =sin"! (3z — 42°)

B
= 2= (1+2%) (3-42%) [ z+#0

= 4dz'+22-1=0

o 2 —14+V (=A@ (1) [ 0< xz}

= 209)

= 822=-1++/17T=8z2+1= 17

Question18

Match the functions given in List I with their relevant characteristics from List II.
ListI List IT
(A) sinh x (I) Domains is (-1,1), even function
(B) sec hx (IT) Domain is [1,%0), neither even nor odd function
(C) tan hx (ITT) Even function
(D) cosec h™'x (IV) Range is R, odd function
(V) Range is (-1,1), odd function

The correct answer is

TG EAPCET 2024 (Online) 9th May Evening Shift
Options:

A. A-Il, B-111, C-1V, D-V

B. A-V, B-1, C-II, D-11I

C. A-1V, B-11, C-I, D-V

D. A-1V, B-111, C-V, D-II

Answer: D

Solution:

(a) sinh z is an odd function and its range is R and domain is R.
(b) sech z is an even function and its range is ( 0,1 ] and domain is R.

(c) tanh z is an odd function and its range is (—1,1) and domain is R.

1

(d) cosec™ z is neither even nor odd function.

Hence, A-1V, B-111, C-V, D-II
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Question19

-13 . —1 5 —-116 __
CcOoS 5+s1n 13—|—tan 63 —

TG EAPCET 2024 (Online) 9th May Morning Shift

Options:
s
Az
s
B. T
s
c.I
s
D. T
Answer: A
Solution:
We have,
cos ! E +sin! i + tan ! E
5 13 63
= tan! é + tan™* i + tan™? E
B 3 12 63
3 4 5 5
R 1% -1 2 -1 2
" Ccos 5 tan 3 and sin 13 tan 3
= tan~! 63 + tan~! 16
o 16 63
= cot™! 16 +tan~! 16 I
N 63 63 2
Question20

If cosh (%) + sinh ™! (%) = k, then e* =

TG EAPCET 2024 (Online) 9th May Morning Shift
Options:

A.

o

B. 3
C.6

D.5

Answer: C

Solution:
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We have,

and sinh 'z = ln (ac +vVz2+1

5 4 3 5
ln<§+§)+ln<z+z)—k
In3+In2==%k

In6 =%

e =6
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