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Inverse Trigonometric Functions

Questionl

Let the maximum value of (sin_1 x) 5 + (cos_1 w)  for
x € [— 3§ : V%g} be £ 7%, where gcd(m, n) = 1. Then m 4 n is equal
to 0
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Answer: 65

Solution:

C fei—1 )2 —~1.)2 V31
f(z) = (sm a:) + (cos .1:) , x € [ 2N v‘z]
Forz € [-1,1],

sin' +cos tr=

ol

Let a = sin~™! z. Then cos ™!

r= 3% —a,and
f:a2+(§—a)2:2a2—7ra+ .

This is a quadratic’in*a opening upward, so its maximunr on'the allowed intetval occurs atan‘endpgint of a.

Now;

_ V3 _ s _ 1 T
:I)——T:a——g, w—ﬁia—z.
Evaluate f:

o, ‘At a = 7%this is the vertex;@iving the minimum.
e Ata=—73:

ECHRTICIEE S L 5

Hence the maximum value is



with ged(29,36) = 1.

Question2
If £k = tan (% + %cos_1 ( )) —l—tan( sin” ? (%)), then

the number of solutions of the equation

sin ' (kx — 1) =sin ‘'z — cos”! 2 is .
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Answer: 1

Solution:

N A 1+tan% 17tan%
l-tang ' l+tan
YRS (1+tan ) (1 tan )2
(1 —tan = )(l—l-tan )
k= 14tan? £+2tan +1+tan ——2tan%
"~/ (1 tan.Q)(1+tan 2)
b — 2(1+¢an —)
(1—tan? g)
: : . N 1—tan?z .
Using the identity cos 2z = {5~ :

k= —2_

cos 6



2 2
Since @ = cos ' = = cosf = —
1mnce COS 3 COS 3

2

k:2/—3:

3

Solving the main equation :

1 1

sin"l(kz — 1) =sin"'z ~cos 'z

Putk =3:
sin '3z — 1) =sin" 'z — (£ —sin" ' x)
=sin '3z — 1) =2sin tz — § ...(1)

Domain of sin '3z — 1) = 3z ~ 1€ [-1,1] =z € [0, 2]
Domain of sin 'z = z € [~1,1]

Intersection domain of Equation 1 is € [0, %]

Take sine of both sides of Equation 1:
3z —1=sin(2sin'z — §)

=3z — 1= —cos (2sin_1 a:)
Using cos24 = 1 — 2sin? A

3z —1=— (1 — 2(sin (si_'rf1 :c))2>
=3z—-1=22"-1

=3z =2z = z(2x — 3) =0
=z=0o0rz =3

% 1s outside the domain.

So, & = 0 is the only solution.

Number of solutions = 1.

Question3
11 yo1
If £+ > tan™" (W) = a, then tan a is equal to .

p=1
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Answer: 2048
Solution:

Use the identity

tan~! (%) —=tan !z —~tan ly

when zy > —1.

Now observe the given term:

20!
142201

We want to write it in the form

-y
14-zy

Take

Then

r—y=2P—2r 1 =201
and

xy = 2P . op—1 — 92p—1
So,

2p—1 op_9p-1

142%T — T32p2p 1

Hence,

tan (Tf;—;l) = tan"1(22) ~ tan"1(2P 1)

Therefore,

Sty tant (2o ) = DU, [tan”}(29) — tan ! (20

This is a telescoping sum:
= (tabn_1 2 — tan! 1) + (tam_1 4 — tan ! 2) =t
So all middle terms cancel, and we get

S tan (#) = tan~1(21) — tan (1)

- 4 (tan_1 211 tan~! 210)



Since

tan—!(1) = &

given

a = %—+—§:;L1tanf4 (Tﬁ%%;T)
becomes

a= % +tan"1(21) - Z =tan"1(2!1)
Thus,

tana = tan (tan *(2')) = 2! = 2048
So, the answer is

2048

Question4

If the domain of the function

f(z) =cos™! ( 121$__35w) + sin~ ! (22 — 3z + 1) is the interval [a, A,

then o + 20 is equal to :
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Options:
A.
5

B.



Answer: C
Solution:

2x-5 R
<land -1 <2x —3x+1<1
11-3x L L |
L__J | ' 4) (3)
(2) (1)

-1=

—

225
()35, ~1=0

20 —5—11 + 3z <0
11 — 3z -
x br — 16 <0
11 — 3z —

E U E 1
#a:e(—oo,S] <3,oo>...(1)

2x -5
> -1
11 — 3z —

2r — 5
1>
11—3a:+ 20

6—=x

>
11 — 3z =
x—6

(2)

=

=

>
3z —11 —

= 0
=z € (—oo,%) U [6,00) ... (ii)

(3)222 — 3z +1<1
= z(22-3)<0
T E [0,%]

(4)22% — 3z+1> —1
=222 -324+2>0

zc R ... (iv)
taking intersection of (1), (i), (iii), (iv)
3
a+2p
=3

Question5S



The number of solutions of tan™" 4z + tan™' 6z = %, where

- <<

WG N,lsequaltoz
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Options:
A.
2

B.

D.
1

Answer: D

Solution:

N7\ 10z Q
1 — 24x2

2422 +10V32 -1 =0

o —5v343V14
J 24

Question6

If the domain of the function f(z) = sin ( - ), is

x2—2x—2

(—o00, a U [B,7] U [§,00), then o + S+ v + 4 is equal to
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Options:
A.

4

D.
3

Answer: A

Solution:

Domain of sin 1 is=1<6<1

f(z) = sin! (é) is defined if —1 < 1 — <1

z2—2x—2 r2-22x-2 —

st 91— >—1land —— <1

z?-2x-2 — 2?22 —
so these two inequality and final solution will be intersection of solution of these two inequality.

1
solve z—-— > -1

+1>0
x2—2x—2 -

2 _ _
1+x 2z 2>0
2 —2r —2.
(m2—2w—1)

>0
2 <2x—2

rootsome—Qw—lism:H—f“:li\/i

rootsofm2—2;c—2isw=2i—”24+8:1:l:\/§




50, € (—00,1 —V3) U[1—4/2,1+v2]U (14 V3,00) — S

1
solve ———— < 1
x2 -2z —2
1 1<0
2 — 22— 2 3
2
1—z“4+2zx+2 <0
2 —2x—2
R
3—x°+2x <0
x2 <2z —2
2_2z-3
% > 0 multiply by — 1 sign of inequality change
T4 — 2 —
2+ +v/4+12
rootsofm2—2a;—3is:c:+=3,—1
roots of 22 — 22 = 2isz =1+ V3
+ — + - +
& O O &
-1 1 3 13 3

z € (=00, —1]U (1 —V3,1+V3)U[3,00) -S>

taking intersection of S1& S for final solution.

so domain of f(z) is x € (—oo, —1] U [1 — v2,1+ v/2J.U [3, 00)
compare this with given domain z € (—o0, a] U/[8,7] U [§, 00)

SO,a:—l,ﬁzl—\/E,'y:1+\/§,5:3
At B+y+d=-1+1-V2+1+V2+3=4

Question7

Considering the principal values of inverse trigonometric functions,
the value of the expression

tan <2 sin ! (%) —2cos! (%))

is equal to :
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Options:



16
63

Answer: A

Solution:

Simplify the individual components

Lol (2 = cos—1 (3=
Let o= sin <¢ﬁ)andﬂ cos (m)

e For a: Since sina = %, using Pythagoras' theorem (base = \/ (v/13)2 — 22 = 3), we get:

tana =

w e

3

e For 8 : Since cos 8 = Nk using Pythagoras' theorem (perpendicular = \/ (v/10)2 — 32 = 1), we get:

tan 8 = %

Rewrite the expression

The expression becomes: tan(2a — 25) = tan[2(a — £)].

First, find tan(a — B) using the formula tan(A — B) = —fi?aﬁ:f?:n%

21 1 <, .,
tan(a —f) = 253~ = = :é_zg.l_ 3

1

H
I
—

3. Calculate the final value

Now, use the double angle formula tan(26) = 12_2?;5 - where 6 = (o — ) :



2 (41)

2
1- (4%)
6 6
ta’n[z(a T ﬁ)] = 1 9 x 11112
-7 oof
121 11
tanf2(a — g) = — .12 _ b1l 66 33

11 112 112 112 56

Question8

Let0 < a <1,8=+- and tan (1 — @) + tan~*(1 — B) = Z. Then
6(c+ B) is equal to:
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Options:
A.6
B.7
C.8
D.9

Answer: B
Solution:

Let
A =tan (1 - o), B=tan (1 - B)

and it is given that

A+B= 7.

Also,

0<a<l, B= .
We have to find 6(c + B).

Using the tangent addition formula,



tan(A + B) = tanAttanB

T tanAtan B *
Since
A+B=1,
we get
tan(A + B) = 1.
Now,

So,

1-(1=a)(1-p)

Simplifying the numerator:

l-a)+(1—-p)=2—a-p.

Now simplify the denominator:
1-1-a)1-Bf=1-(1—-a—-PF+af)=a+p—apb.

Hence,

2—a—f
atA—ag — -

Therefore,

So,

Now use

Substituting:

2 1
2520 30— 3q

Since

we get

2=2a+ 3% — 1
Add % to both sides:
7 2

3= 200+ 3o



Ta = 6a? + 2.

So,

6a% — Ta+2=0.
Factorising:
(Ba—2)(2aa—1) = 0.
Thus,

a= % or o= %

Now find 8= o

Case 1:
If
a=2,
then
B=3
So,

Hence,

6(a+p6)="T.

Case 2:

Again,

atf=3+%2="1

Hence,

6(a+B) =17.

Therefore, the required value is

So, the correct option is Option B.



Question9

If sin (tan_l(w\/ﬁ)) = cot (sin_1 V1— 3;2) ,x € (0,1),then the

value of x is:
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Options:
A.

1

2

B.

1

3

C.

w |

5
D. 3
Answer: A

Solution:

Let us solve

sin (tanfl(a:\/i)) = cot (sin_1 1-— :r2), z €(0,1)
step by step.

Step 1: Simplify the left-hand side

Let
6 = tan—1(z+/2)
Then

tanf = zv/2

opposite
We know that if tan 0 = L, then we can take

adjacent



e opposite = zv/2
o adjacent =1

So hypotenuse is

V14 (2v/2)2 = /1 + 222

Hence,

. _ mﬁ

sinf = Vos i

Therefore,

: —1 o5 o zV2
sin (tan (:B\/2)> S s

Step 2: Simplify the right-hand side

Let

¢ =sin"1V1— a2
Then

sing = V1-—z2

Since z € (0,1), we have v1 — a2 € (0,1), so ¢ is acute.

Now,

cosgp=1/1—sin’p=+1—(1—-a2)=Vzl=uz

because z > 0.

Therefore,
__cos¢p T
bt = g = e
So,
cot (sin_1 v1-— a:z) -z
\/l—a:2

Step 3: Equate both sides

Now the given equation becomes

V2 o«

V142z2 1—22

Since z € (0,1), we have x # 0, so divide both sides by x:

V2 1
Vi1t2z? Vi=z2




Step 4: Cross multiply
V2V1 =22 = V1 + 222

Now square both sides:
2(1 =z%) =1+ 222
2—2z% =1+ 223

1 = 4z?

2? = 1

Since z €(0, 1),

—
=73

Final Answer

1
2

So, the correct option is Option A.

Question10

Let o = 3sin™ ' () and 3 = 3cos ! (5 ), where inverse

trigonometric functions take only the principal values.
Given below are two statements :

Statement I: cos(a + 5) > 0.

Statement I :  cos(a) < 0.

In the light of the above statements, choose the correct answer from
the options given below :
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Options:



A.

Both Statement I and Statement II are true

B.

Both Statement [ and Statement 11 are false

C.

Statement 1 is true but Statement II is false

D.

Statement I is false but Statement I is true

Answer: A

Solution:

% < % < % = sin (%) <sin~t (1—61) < sin~* <%> (1)

= 3sin (%) < 3sin~* (16—1) < 3sin~* (%) =35 <a< %T’T = cosa <O0..... 13
%<%<%:>cos_1(%)>%>%

=3cos ' (§)>a>ET B> (i7)

Inequalities (¢) and (42) shows the mathematical logic fora+ 8 > 5+ 7
= cos(a+B8)>0...... (iii)

From equations (i) and (iit) we can conclude :

Statement | I II
True Yes Yes




Questionll

If for some a, f;a < B,a + 03 = 8 and
sec? (ta,n_1 a) + cosec? (cot_1 ﬂ) = 36, then o + Bis
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Answer: 14

Solution:

If (tan (tan~!(a)) +1(cot (cot™* ﬁ))2 = 36
o’ + 5% =34

af =15

a=3,=5

ol +B=9+5=14

Question12

LetS={z : cos™'z = 7+ sin™" z + sin"'[2z + 1]}. Then
3" (2z — 1)%is equal to

xeS
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Answer: 5

Solution:



cos 1z =m+sinlz+sin (22 +1)
3
2cos'1ac—si1r1*1(2zn—|—1):—7r
37 —1 |
2a—ﬁ:7wherecos r=a,sin (2z+1)=p
3w
20 = 21
« 5 + B
cos2a =sin 3
2cos’a — 1 =sinf
22> —1=2z+1

22—z =1=0
== —1_2\/5 ; {:c = —”2*/3 rejected }

cAx? —dr =4
(2z ~1)2 =5

Question13

If y = cos (§ #+ cos™! %), then (z — y)* + 3y? is equal to
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Answer: 3

Solution:

o () on (et (2)) s () (e ()

= (4y—2)* =3 (4— 2%

= 16y* + 2> ~ 8zy = 12 — 3z°
z? 4+ 4y —2zy =3
(x~y)>+3y° =3

Question14



Using the principal values of the inverse trigonometric functions, the
sum of the maximum and the minimum values of

16 ((sec_1 a:)2 + (cosec_1 w)2) is ¢
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Options:
A. 2472
B. 1872
C. 2272
D. 3172

Answer: C

Solution:

Let f(z) = 16 [(sec’1 z)> + (cosec ! z) 2].
We can express f(z) as:

f(z) =16 [(sec’1 T + cosec m)2 —2(sec'z) (% —sec! m)}

This simplifies to:
f(x) =16 [”TZ — msec 'z + 2(sec™? :1:)2], where sec 'z € [0,7] — {Z}

Further simplification gives:

2

f(z) =16 [2(sec_1m — %)2 + WTZ _ %}

For the maximum value when sec ! z = 7:

max = 16 [2%2 — 2+ “Tz} = 207>

For the minimum value whensec ! z =

min:16[2§g2 - ’;—2+”T2] — 272

Therefore, the sum of the maximum and minimum values is:

Sum = 2272



Questionl5s

If5 <z< %Tﬂ,then cos™! (}g cosx + 13 sin
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Options:
15
A. T + tan 19

-1

SN

B. z — tan

C.x 4+ tan~!

SN

_ -1 5.
D.xz — tan )

Answer: D

Solution:

w|>1

<e< 3
4

( CcoS T —|— sm x)

COS COS I cos & + sin x'sin CY)

cos 1(cos(:z: —a))

= r — abecause x — a € (—%,%)
= ¢ —tan~! >

12
Questionl6

If a > B > v > 0, then the expression

(B—

cot {B+ ((iﬁ;)) } + cot ! {7+ 7

equal to :

7)

} + cot! {oz +

) is equal to
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Options:

A. 3

B. T —(a+B8+7)

C.m

D.0

Answer: C

Solution:

:>cot;_1 af+1 —i—cot_1 prt1 +cot_1 il
o — — ¥ -

= tan ! [ 2= +tan ! < trdtan {2
1+ a8 1+ By 1+ ye
1

= (tan*1 a— tan B) + (talrf1 B — tan 7) + (7r +tan 'y —tan~ a)
=T

Question17

~1 33

53) is equal to:

Ccos (sin_1 % 4+ sin~! 1% -+ sin
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Options:

A2
B.1
2

D.0



Answer: D

Solution:

cos [ sin~1 E +sin! i +sin~?! ﬁ
5 13 65

cos [ tan™! i —+ tan ! i + tan ! ﬁ
4 12 56

3 4.5
cos | tan~ ! ¢ —Z 12 + tan~! ﬁ
1+4. 3% 56

Questionl8

Let [x] denote the greatest integer less than or equal to x. Then the
domain of f(z) = sec ! (2[x] + 1) is:

JEE Main 2025 (Online) 28th January Evening Shift
Options:

A.

(00, 00)

B.

(=00, 00) — {0}

C.

(=00, =1 U [0,00)

D.

(=00, 1] U 1, 00)

Answer: A

Solution:



2x] +1<=Tor2x]+1>1
= [x]<-1U[x] >0
=x€ (—00,0)Ux €[0,00)
= x € (—00,00)

Questionl19

Considering the principal values of the inverse trigonometric

functions, sin (@m + %\/1 — w2), —% <z < %, is equal to
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Options:

Ao —sinlg

B. & —sin”'z

C. % Lsin gz

D. % +sin g

Answer: C
Solution:
-1 ﬁ l ) _l L
sin <2m+2 1 a:), 2<a:<\/5
Letz = cos 0,0 € (1,2—71-)

4°-3

=V 1—z2=sinfas sinf > 0
3 1
sin ! <£cos€ + Esin 0) — sin~ !(sin (% + 9))

2
T s
E 1+ 6 ¢ (?,ﬂ')



=3¢ 9
27 N
SO cos
27 vy v
z 7 (zee)
= % +sin tz
Question20

The sum of the infinite series
cot ™! (%) + cott (14—9) + cot ! (?jTg) + cot ! (67) + ... 08
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Options:

AlS + cot 1

AN~

| = I[N

~

— —
po|= N[
~ ~—

Solution:

19 39 67
cot™! <£> +cot~! <T> + cot ! (I) + cot™ ! (I) +...

T :COt_1 (4r2+3>
" 4

1
T.=tan!
. ((%W))




Question21

22(2) - \/ 1+tan?(4)+1
The value of cot ! ( 1111(22()2) 1) —cot™? ( t;(;;) ) is equal
to
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Options:



D.
T+ %
Answer:.C

Solution:

(1 —1—cos2 (-1 1+ cos &
= co ——— | —co e
sin 2 sin%

1
=7 —cot (cot1) — cot™? (cot Z)

1 5
=r—1-— 1 =T - 1
Question22

Considering only the principal values of inverse trigonometric
functions, the number of positive real values of x satisfying

tan” (x)+tan '(2x) = i IS :

[27-Jan-2024 Shift 2]
Options:

A.

More than 2

D.
0

Answer: B



Solution:

-1 -1 T
tan x+tan 2x = i—lzxi:‘{}

-1 T -1
= tan 2x= ;—I—tan X

Taking tan both sides
1+x

= 2x’+3x—1=0

(L T3VO+8 - -32V17
8 8

—3+V17
8

Only possible x =

Question23

Let x = m/n(m, n are co-prime natural numbers) be a solution of the

equation cos(2sin_1x)= 1/9 and let a, B(a > B) be the roots of the

2 —nx=m +n = 0. Then the point (a, B) lies-on the line

equation mx
[29-Jan-2024 Shift 2]
Options:

A.

3x+2y=2
5x=8y=-9

3x 2y=-2



5x+8y=9

Answer: D

Solution:
Assume sin x =8
cos(26) = t
0

2
] H::l: —
SIH 3

as m and n are co-prime natural numbers,

le.m=2.n=3

bed | =

So, the quadratic equation becomes 2¥*~3x+1= 0 whose roots are o = 1. 6=

i

) ies on 5x+8y =9

2| —

Question24
Fora, B, v#0. If sin 'a+sin 'B+sin 'y=rxand (a+pB+y)(a—y+p) = 3ap, then y equal to

[31-Jan-2024 Shift 1]

Options:
A.

\3/2

12



\3

Answer: A

Solution:

Let sin ‘o =A. sin f=B.sin_y=C
A+B+C=nx
(a+ )~y =3ap
2P —op

a2+ﬁ2—}'z 1

2af 2
=cosC= =
sinC =7y
cos(C'= \/1—;;2 = %
V3
=3

Question25

If @ = sin”*(sin(5)) and b = cos '(cos(5)), then a* + b* is equal to

[31-Jan-2024 Shift 2]
Options:

A.



4m% + 25

B.

82 — 407 + 50
C.

47% = 20m + 50
D.

25

Answer: B

Solution:

a=sin Ysin5)=5-2r
and b= cns_l{ccs N=2r—5

wd +b=(5-2a) +(Q2n—5)

= 81" — 407+ 50

Question26

tan [ 55 4 gee! B4 | I
an T sec o3 | 1S equa to
[24-Jan-2023 Shift 1]

Options:

A 7

B. g

a
w|a



T
D'E

Answer: C

Solution:

(1 Al (1 558)

3+
()= (507

Question27

If the sum of all the solutions of

tan ' teot I LX) =1
1-x> €0 2x 3

—1<x<I,x#0,is a— J_ then a is equal to
[25-Jan-2023 Shift 1]

Answer: 2

Solution:

Casel: x>0

-1 . 2x -1 2x yio
tan 1_Xerta l—xz 3
x=2-1\3
Case Il :x<0
tan” ~ 2 tan ' 2X_ 4= T

1-x° 1% 3
x:_—l:a=2

\3

Question28



Leta, =1,a,a, a, .... be consecutive natural numbers. Then

3, 4, LN ]

tan ' L) +tan " L) +....+tan ' — L) isequal to
1+aa, I+ 1+ 2,012505,

[30-Jan-2023 Shift 2]
Options:

A % cot '(2022)

B. cot '(2022) —

&3

C.tan '(2022) =

&~13

D. %-tan '(2022)
Answer: 0

Solution:

Sol.a,—a =a,—a,=..... = 8505, "8y, = .
tanil ( ﬂ) +tan71 ( ﬂ) + +tan71 ( a2022_a2021 )
I+aa, I+aja, 1 +a,5,13,0
_ -1 -1 -1 =1
= [(tan "a,)—tan 'a ]+[tan ‘a,—tan ‘a,|+.....
+ [tanfla ~tan 'a

2022 202 1]

- —
an a,,,, —tan a,

=fan '(2022)—tan 'l =tan '2022 - % (option 3)

= ( g = cot_1(2022)) - g

—cot '(2022) (option 1)

4
4

Question29

lg—tan_1 =0, 0 <a <13, then

° _1 o 7
If sin i + CcoS T

sin _l(sin o) + cos_l(cos a) is equal to
[31-Jan-2023 Shift 1]



Options:

A.m
B. 16
C.0
D.16—5n
Answer:'A
Solution:

cos ! 4 — tan | 3

5 4
73
sin ' L =tan ' 2 tan '3 = tan”! 38,4
17 36 4 1+ 17,3
36 4
sin.—1-% =tan 1§=sin_1 8
17 15 17
«_ 8 oo
7o o8

~ sin " '(sin 8) + cos ' (cos 8)

=3n—-8+8—2n

=n

Question30

If the sum and product of four positive consecutive terms of a G.P.,
are 126 and 1296, respectively, then the sum of common ratios of all
such GPsis

[31-Jan-2023 Shift 1]

Options:
A7

9
B. >
C.3

D. 14



Answer: A

Solution:

a, ar, arz, ar3(a, r>0)
a't® = 1296
a’r’ =36

6

a= =35
r

a+ar+ar2+ar3=126

1. r+r2+r3:126:
3/2 3/2 3/2 3/2 6

T T T T
3P+ (D r Y =21
A2 172 g
12421 3A=A
AP—3A+A=21
A’ —2A =21
A=3

Yk =3

rr+1=3\/;
P +2r+1=9r
?=T7r+1=0

21

Question31

Let (a, b) € (0, 27) be the largest interval for which
sin ~'(sin 0) — cos '(sin 0) >0, 0 € (0, 27) holds. If
ox’ + Px + sin _l(xz —6x+10) + cos '

(x*—6x+10)=0
and o —  =b —a, then a is equal to :
[31-Jan-2023 Shift 2]

Options:

A

B. ~



Answer: D
Solution:
sin 'sin 0 — ( g—sin “Lsin 9) >0

L1 . bis
= sin sinf> =

X £ Bx +sin 2[(x —3)%F 1] +cos '[(x—3)*+1]=0
x=3,9% +3B+ §+O=0

Question32

Let S be the set of all solutions of the equation
cos_l(Zx)—Zcos_l( \] 1-x%2) = m, XE [— %, %] .
Then v 2sin ~'(x*=1) is equal to

X€ES

[1-Feb-2023 Shift 1]



Options:
A.0

—21
B. ==

C.Tc—sin_l(

&[S
S —

»[&5

D.n—ZSin_l( )

Answer: B

Solution:

cos '(2x) =+ 2cos ! ( \/ 1- xz)
LHS =10, x]
For equation to be meaningful cos 12x = 1t and cosﬁl( \] 1 —xz) =0x= _71 andx=0

which is not possible

SX E ()

Now Z(x) =0

~ Sum over empty set is always 0

Question33

LetS={xER:0<x<l1. andzmn—l( l—x) =COS—1( 1-x

1+x

n(S) denotes the number of elements in S then :
[1-Feb-2023 Shift 2]




Options:

A. n(S) =2 and only one element in S is less then %
B. n(S) =1 and the element in S is more than %
C.n(S) =1 and the element in S is less than %
D.n(S)=0

Answer: C

Solution:

0<x<l1

\ - R !
2tan1(l—x)=cosl( 1 Xz)
1+ 1+x

tanx@(
ne

T
~)sx=tan6
4) X = tan

2tan (tan( 0 ) ) =Cos (cos 20)

oola

o) E_e)z s40=T .
(4 20.40= 7 -0

X = tang .Xx=\) —1>=0414

Question34

IfS = {xER:sin_l( X—H) —sin_l( 2 )= %},thenis

Vx> +2x+2

equal to
[13-Apr-2023 shlft 1]



Answer: 4

Solution:

o () )3

t

v =€ _1,1

41 B R
- (x+1) N2 X .
o (J(x+1)2+1) 3 (WH) 4

ﬁ%:(\%)cos(sinl( \jX;(Jrl))Jr\/_lE( \/x§+1)

S I W
\/2( \/X2+1 \/x2+1)
(x+1) :L( 1+x )
Tx+1P+1 2\ 1241
After solving this equation, we get
x=—1 or x=0

S={-1,0}
> (sin ((x2+x+5) g) —cos((x2+x+5)n))

X ER

= [sin ( STE) —cos(Sn)] + [sin ( %) —cos(Sn)] =4

Question35

For x € (=1, 1], the number of solutions of the equation

e -1_ .
sin _x=2tan xis equal to
[13-Apr-2023 shift 2]

Answer: 2



Solution:

.1 -1
sin X =2tan X

NIy S 2X
sin X = sin 5
1+x

2X
1+x°

:X( 2 2—1) =0
1+x

=x=0,1,—1 but —1 isnotincluded.
Answer 2 solutions

=>X=

Question36
Letx*y=xz+y3 and (x*1)*1=x%*(1%*1). Then a value of

. _1 4 2— .
2sin (X4+X 2) is

tHxC+2

[24-Jun-2022-Shift-2]

Options:
T
A. i

B.

WA

T
C.3

T
D.-6—

Answer: B



2
SP=23 &

Q/ <</ %&} %ﬁ?h Id be |(£§\: ible] &,
[ 3. nntwssib square of an shou K ossible

& Tt = @ @ . 06 é\,\ )
S S ES & @ <
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Question37

cos(m) -1

sin( )

The value of tan” ' is equal to :

&3

[25-Jun-2022-Shift-2]

Options:
AT
B.- T
C.-
D.~ ¥
Answer: B

Solution:



(157[) B
cos| — 1
tan | 47
sin X
4
1
-—__1
Do e ( \/2 )
= tan
1
2

=tan '(1 -\2)=—tan '(\2 — 1)
T

8

Question38

If the inverse trigonometric functions take principal values then
-1 3 -1( 4 €W p -1( 4 . .

cos ( Ecos(tan ( g) ) + gsm(tan ( g) ) ) is equal to:

[26-Jun-2022-Shift-2]

Options:

A.0

T
B'Z

T
C.§

T
D.g

Answer: C

Solution:

cos ! | 3eS l tam | ad | | + %Si.ﬂ [ tan” " | 3 | | |
w10 - V37 \ V370



Question39

sin ! ( sin 2—“) +cos | (cos In ) +tan ! ( tan 3~

3
[27-Jun-2022-Shift-1]

6

Options:

11w
A. W

17n
B. W

31n
C. E

Con
D. y

Answer: A

Solution:

7)
4

-1 T =1 3n
+ AL tan =—
) COS ~ COS 3 an - tan 1
- l=n

12

4

) is equal to:

Question4(

The value of cot ( gl tan | ( I ) ) is
[27-Jun-2022-Shift-2]



Options:

26
A %

25
B. 3¢

50
C. 3

52
D. 51

Answer:A

Solution:

50 S 1
cot( > tan ( 2))
n=1 l+n+n

:cot( Sz_olltanl( @rh=n ) )

I1+(n+1)n

50 —1 -1
= cot ( z (tan (1’1 + 1) —tan 1’1).
n=1

= cot(tan”'51 —tan ')

- 1 51—1))
=cot [t
Co(an ( 1+51

oo 2

:2'_6
25

Question41

50 tan ( 3tan’ ' ( : ) +2cos | (

b
V5

) ) +4\2 tan( %tan_l(Z\E)) is equal



to
[29-Jun-2022-Shift-1]

Answer:29

Solution:
50 tan ( 3tan | % +2¢cos | \/ig )

+4\ tan( %tan7]2\/§)

= 50tan(‘[anf1 %+2(tanf1 %+tanfl2) )

+4\y tan( %tanﬂZ\E)

=50‘[an(tan_1 %+2- g) ) +47p \%

=50(tantan_1 %) +4
=254+4=29

Question42

The set of all values of k for which
(tan 'x)’ + (cot 'x)’ —kn’, x € R is the interval :
[24-Jun-2022-Shift-1]

Options:



Solution:
(tan 1.‘c:l|3 +(cot 1.‘(’)3 =k

Letf(H=r£+ | %—r]J

Where t=tan x:x € | — 2, f}
o2 2
v oy 37 3ma 3
f [ 2} 1 > £ =t
3Tz 3?{2 ;.53
= —F — FE
=3 PR

This is a quadratic equation of t.

Here, coefficient of £ term is %‘T which is =0.

« It1s a upward parabola.
' . 37
Now, f () =3zt — =

f@H)=3r>0
g
S — =10
Ty

=>r= %r (minima)

- vertex of graph at g



st

T
4

2

=~ Minimum value at E and maximum value at — g

Questiond3

Let x = sin(2tan o) and y = sin ( %tan_1 g) If
S={a€eR: y2 =1-x}, then ¥ 160 is equal to

a€ES
[25-Jul-2022-Shift-2]

Answer: 130

Solution:



2x = sin(2tan o) = S (i)

and y=sin( %ta{1 g) =sin(sinl L) =

NOW,y2=1—X
1_1_ 20
5 2
5 I +a
=1+a>=5+50"= 100
=20 — 50 +2 =0

1

La=2, =

o ) 5
. 3_ 3 1
&Y 160 =16 x2"+16% —3—130
a€ES 2

Question44

tan ( 2tan ! % +sec | Vg +2tan

[26-Jul-2022-Shift-1]
Options:
A.l

B.2

1
C. 2

5
D'Z

Answer: B

Solution:

tan 2tan ' % +sec ! \/75 +2tan | % )

L1
= tan ( 2tan ! ( 8

1= L1

8

= tan [2tanf1 % +tan

| —

) +sec ! g )

1

1
8

) is equal to :



2
—tan | tan! 3 than_ll
-1 2
9

=tan [ta

|

-t

o

=
|_|
LY, .Mw
0| W [\)l»—t
—]

NI—‘

Il

Xy

=)
|_|

\
I T
e 1

= tan[tan_ 2]=
Question45
fo<x< V_ and Sinalx = COEIX, then the value of sin( -

[26-Jul-2022-Shift-2]

Options:

A. 41 (1 =x3)(1-2x)

B.4x | (1 - x2)(1=2x%)

C.2x\ (1= x%)(1 - 4x})

D. 4\/(1 —x2)(1 - 4x%)
Answer: B

Solution:

. -1 -1
Let SIN_X _7€08 X L o litcosx = k(o +B)=a+p=

o B 2k
Now, 2mo _ 2mo 4ka = 4sin” 'x
o+ P g
2k

Here sin( 2Zna

at+p

Letsin 'x=0

x € (0, \/LE) Sf€ (o, g)

=x=sIn0

) = sin(4sin 1x)



=cosh= \jl_xz

Ssin20= 2%\ 1 —x2
2c08s20= 11— 41— x0) = V(22— 1) = 1 =2x

2

v(cos26>0.as .20 € (0, g))

Ssind0=2-2x 11 —x2(1 - 2x?)
=4x\j1—x2(l —2X2)

Question46

For k € R, let the solutions of the equation

cos(sin_l(x cot(tan '(cos(sin 'x))))) =k, 0<| x|< VL‘z be o and p, where

the inverse trigonometric functions take only principal values. If the

solutions of the equation x’—bx~—5=0 are =

L'+ 1Land ¢ then —1s
o [3 'S

equal to
[27-Jul- 2022-Sh1ft 1]

Answer: 12
Solution:

cos( sin_l(x cot(tan_l(cos(sin_l)))) =k.

=>cos(sin71 (x cot(tan71 \jm))) =k

=>cos(sin'1( ﬁ) ) =k

V12 2x2

= =k
Ql—x2




2_
andb=S-R=2( k 2)—1:4

K*—1
. b _4_
- E = I =12
3
Questiond7

Considering the principal values of the inverse trigonometric
functions, the sum of all the solutions of the equation

cos '(x) —2sin '(x) - cos '(2x) is equal to :
[28-Jul-2022-Shift-1]
Options:

A0

B. 1

1
C. 3

1
D.—3

Answer: A

Solution:

cos 'x—2 sin 'x = cos ' 2x
For Domain : x € [ _—1, 1

22
cosflx—Z( 7%—cosﬂx) = cos (2x)

-1 -1 -1

=c0S Xx+2c0S X=m+cos '2x
-1 1

=cos(3cos - Xx) = —cos(cos 2X)



=4x> = x

=>x=3,+ =

Questiond8

- —1 -1 -1
f sma(X) 7 &= tanc Y 0 <x <1, then the value of cos( %) is

[2021, 26 Feb. Shift-1]

Options:
1 — 2
A. Y
yVy
B.1- y2
. loy
Iy
1 —y2
D. 5
Answer: C
Solution:

- =1 -1 -1
Sin_X _ cos X _ tan Yy ()
a b c
Take first two terms of Eq. (i)

. -1 -1
sin X _ cos X

a b
.l -1 . -1 -1
- sin X _ cos x_ sin Xx-+cos X
a b a+b
N sin 'x _ cos 'x o m/2
a b atb
wsin X +cos x= X
2
sin X _ cos 'x _ /2 _ tany
a b a+b c
Using last two terms,
tan 'y _ n/2
c atb
= tan 'y = ——C

2(a+b)



Tic
(a+b)

S 11—y Tic
b (122 -
l+y

4| S 1y
[-.'2tan Yy =€O0S ( yz)]
L2
= 1 yzzcos(
1+y

. me \_ l-y
woos( ZE) =5

= 2tan 'y =

Question49

cosec \2c0t_1(5) +cos ( g) l is equal to
[2021, 25 Feb. Shift-1I]

Options:

56
A. 3

65
B. 5

65
C. %

75
D. &

Answer: C

Solution:

cosec[2cot '(5) +cos ' (4/5)]
= cosec [2tanf1 ( %) +cosfl( %) ]

['stan’lx = cot’l( %) ]

o[ ()]




[-'-2tan_19 =tan_1( 20 2) ]
1-0

= cosec (tan_1 % +cos | 4 )

5
Let tan_l( i) = x, then tanx = = gives
12 ’ 12
sinx = i, COSX = 12
13 13
Let cosﬁl( %) =vy, then cosy = g gives,
siny = g
5
1
—+ =
Now, cosec(x +y) ST y)

_ 1
sinX cosy + cos X siny

Questions(

A possible value of tan( Al—Lsin_1 \/%_3) is
[2021, 24 Feb. Shift-11]
Options:

I
B.2V2 -1

C.A7-1

Answer: A

Solution:



Given, tan( lsinf1 \/_)

Let sin %=8

8 V63

Questions1

If cot '(a) = cot '2+cot '8+ cot '18 +cot ‘32 +..... upto 100 terms,

then a is
[2021, 17 March Shift-I]

Options:
A. 1.01
B. 1.00

C. 1.02



D. 1.03

Answer: A

Solution:

cot 'a=cot '2+cot '8+cot '18
‘oot '32...upto 100 terms Let T  be the nth term of cot ‘o,

T =cot'(2n?) = tan ! o
, —cot (2n7)=tan (2n2)
1i[- 2n+1)=(2n—1)

I1+2n+1)2n=1)

=tan

wtan X —tan 'y =tan | ( Xy )
1 +xy

S @nED=(@2n-1)
-+ fan {1+(2n+1)(2n—1)}

=tan '2n+1)—tan '(2n—1)

T, =tan '3—tan 'l
T, =tan '5—tan '3
T, =tan '7—tan 5
T, =tan '199—tan '197
T.  =tan '201 —tan '199

100
>T.= tan '201 — tan 'l

_ 71( 201 -1 )_ —1( 200)
= tan ————— | =tan | =

1+201-1 202
Uy Zan [ 200
= cot (a)=tan ( 202)
-1 -1( 202
t = cot —
= cot (a) =co ( 200)
_ 202 101 _
“~ %0 100
QuestionS2

The sum of possible values of x for

tan '(x+ 1)+ cot ( ﬁ) = tan ' ( 3%) is

[2021, 17 March Shift-1]

Options:



4
B.- 2l
c.-2
D. - 2
Answer: A
Solution:

-1 -1 1 -1( 8
+1)+ — = —
tan (x+1)+cot ( _— ) tan ( 3 )

=>tan '(x+1)+tan '(x—1)=tan (8/31)
= tan_l[ x*+D+x=1) =tan_1( 8 )

1—-(x+1)(x—1) 31
= tan_l[ —2);—— =tan_1( —8—)
1-(x"-1) 31
o _2x 8
2-x* 31
= 62x=16—8x
= 8x>+62x—16=0
= 2(x+8)@x—-1)=0
= x=-8,1/4
Butatx=1/4
HSS =>tan71(1+ %)Jrcotl( %)
~—1
4
=tan ' f—1+cot_l( %‘)
g2
o~ ann . U IR W, “) T[JIIE
/2
/2

= tan ' 2+ cot_l( 74
o] 4 (o)

3 )>n/2>n/2
~LHS>n/2



RHS = tan_l( ﬁ)
v 4 31 <n/2
As,LHS >n/2 and RHS <=n/2.

So, x =—8 is the only solution.

Questiond3
The number of solutions of the equation
sin” [x2 + %‘ +cos ' [X2 - %‘ =x", for x € [~1, 1], and [x] denotes

the greatest integer less than or equal to x, is
[2021,17 March Shift-11]

Options:
A.2

B. 0

C.4

D. infinite

Answer: B

Solution:

Given, sin | [x2+ %] +cos | [xz— %] = x
sin_l[ (XZ— §+1) ] +cos_1[x2— %] =x’
ésin_l[ (XZ— %) +1] +cos_1[x2— %] ()
(v[x+tn]=[x]+n,n€El)

[xz— %] gives always integral values.

[xz— %] =0, —1 are possible values for x € [-1, 1]

[+—1<x<1

)

0<x"<I1
:>—2§x2— ZSI— 5

3 3 3
:)—%<X2—g<l

3~ 37 3



=5-0.66<x"— =<0.33

Wb

-2

3
2. 2

Case | If [x N 5] =0

Then, Eq. (i) becomes,

sin” (1) *+cos '(0)= x>

> x2=n

=> X = i\/f_r

But at this value of

a3

] =—1, 0 -are possibilities.

Case Il |f[X2— %]:—1

Then, Eq. (i) becomes,

sin” '(0)+cos '(-1)=x"
> x’=n
> X= :i:\/;

But at this value of xz, [xz— %] +—=1

=
S XT=TW

(Rejected also)
Hence, there is no solution for Eq. (i).
=~ Total number of solution (s) =0

Question54

\' & -1 6
Let Sk—r;tan ( W)‘

Then, ;, S, is equal to

k — o

[2021, 16 March Shift-1]

Options:

NS} O8]

A. tan | (

)

B.

N3

-1( 3
C. cot ( 5)

D. tan '(3)



Answer: C

Solution:

k r
_ -1 6
SK —r; tan ( —)

22r+ 1 + 32r+1

rart1  qrar+1

k+1

Skztanfl( %) —tanfl( E)
k+1

When k — oo, tanfl( %) —n/2

. | -1({ 3\ _..-1({ 3
Iim Sk_ E_tan ( E = cot ( 5)

k —> «

Questions5

Given that the inverse trigonometric functions take principal values
only. Then, the number of real values of x which satisfy

2 5
[2021, 16 March Shift-11]

sin”! ( 3—") +sin | ( 4—") = sin_'x is equal to

Options:

A.2



B.1
C.3
D.0

Answer: C

Solution:

Given, sinfl( %) +sin71( %X) = sin 'x

- 3x\/ 16x° 4x\/ 9x2)
=2 — = 4+ 2 e
=sin ( 5 1 75 5 1 75
= sin 'x
=3x 125 — 1652 +4x 125 — 9x% = 25x
= 1225x%~ 114x* + {400x2 - 144x"
= 25x
=25x (i)
(400x” — 144x") —(225x" — 144x™) = 175%7. . . (ii)
On dividing Eq. (ii) by Eq. (i),
140052 — T44x* — 12252 — 1442
=7x .. . (iii)
Now, adding Egs. (i) and (iii),
21400x> — 144x" =32x
= 400x° — 144x* = 256x°
= 144x* —144x* =0
= 144x°(1=x) =0
x=0,~1, 1
Hence, 3 real values for x satisfies the equation.

Questions6

The number of real roots of the equation
tan x(x+1) +sin"' \/x2 +x+1=
[2021, 20 July Shift-1]

Tc ]
718
Options:

Al

B. 4



C.3
D.0

Answer:'D

Solution:

tan_l\lx(er D+ sin”' \/x2 +x+1=
Domain, x(x+1)>0
0<x’+x+1<1

So, only when X2 +x =0, equation will be define(d)
x=0, -1

Atx=0,tan '0+sin 1=

&3

T
2
x=—1,tan 'O+sin '1= g
=~ No solution.

Questions7

The value of tan ( 2tan ( %) +sin ! ( i) ) is equal to
[2021, 20 July Shift-I1]

Options:

=181
A. N

220
B. j

=291
C. =

151
D. a

Answer: B

Solution:



Let
3

A:tan(2tan71( §) +sin7]( %) ) ()
Now, using 2tan 'x = tan | 2x

X

1
=tan_1( @) =tan_1( E)

16 8
Let sin_l( 1—53) =0, then sinf = 15—3
S
sin 6 13

\/1‘( 3)

= Gztan_l( i) =sin_1( > )

il b O

12 13
From Eq. (i),
Aztan(tanfl( %) +tan71( 15—2) )

Questions8

If (sin”'x)> = (cos 'x)*=a, 0 <x<1,a#0, then the value of 2x" — 1 is
[2021, 27 Aug. Shift-1]

Options:



A. cos( @)
T

}
}
)

B. sin(

AR

C. cos(

Ay

D. sin(

alE

Answer: B
Solution:
Given, (sin 'x)>—(cos 'x)’ =a

= (sin 'x +cos 'x)(sin 'x—cos 'x)=a

= E(sin_lx —cos 'X)=a

= T _2cos 'x= 2a
2 i
= 2cos 'x= E- 28
2 T
= cos (2x*—1)= X~ 2d
2 T
= 2x2—1=cos( r— E)
2 T
= 2x2—1=s1n( 2—)
T
Questions9

Let M and m respectively be the maximum and minimum values of

the function f (x) = tan_l(sin X + cos X) in \ 0, g] , then the value of

tan(M —m) is
[2021,27 Aug. Shift-11]

Options:

A 2+13



B.2-3

C.3+2\2
D.3-2\2
Answer:' D

Solution:

We have, f(x) = tan ' (sin X + c0s x)

X e OE]
X [’2

=1 <sinx+cosx<\2
[-,-—\/A2+—B2§§Asinx+Bcosx§ \jAerBz]
=tan '(1)<tan '(sinx +cosx)<tan '(\2)
» m=tan (1) and M =tan '(\2)
& M=m=tan '\2 —tan (V)

=tan_1( \E_l)

1+12
= tan_1(3 =22)

Question6(

Ify(X) A COt_l ( V1 +sinx + V1 —sinx )

V1 +sinx — V1 —sinx

‘X € ( g,n),then %atx= SLER

[2021, 27 Aug. Shift-II]

Options:



Answer: A

Solution:

9(%) =cot_1( \/1+sinx+\/1—sinx)
V14 sinx =Vl —sinx
X € ( g,n)
- )cos§+sin)2—(‘+\cos§—sin§‘
‘cos§+sin)—(}—lcos)—(—sin§‘
2 2 2 2
Q& cos)—2(+sin§+sin)2—(—cos)—2(
=cot
cos§+sin§—sin§+cos)2—(
X T
.-.—E A T
[ 2 (4’ 2)]
sin X
cotl( 2 =cot (tan§)
cos)—()
2
-1 T X
€0 (Co(z 2))
T X
= = - 2
y(x) 57 5
A
-y (%) 3
Question61

A 10 inches long pencil AB with mid-point C and a small eraser P
are placed on the horizontal top of a table such that PC = \5 inches

and £PCB = tan_1(2). The acute angle through which the pencil
must be rotated about C so that the perpendicular distance between
eraser and pencil becomes exactly 1inch is

P
>
Al - v . DB
5in C 5in

[2021, 26 Aug. Shift-11]
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Answer:A

Solution:

Let the angle before rotation be 0 , then
0=2,PCB=tan '(2)
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Mow, after rotation let angle become « .

In A PCM

PC=135

PM =\/§sin9=\/§( i_) =2
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After rotation perpendicular distance becomes PP =1
PCsina =1
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-~ Rotated angle
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Question62

cos '(cos(=5)) +sin_'(sin(6)) —tan '(tan(12)) is equal to (The inverse
trigonometric functions take the principal values)
[2021, 01 Sep. Shift-2]

Options:
A.3n—11
B.4n-9
Ciln—-11
D.3n+1

Answer: C

Solution:

cos '(cos(—5)) + sin ' (sin(6))
—tan” ' (tan(12))
=2n=5+(2n+6)—(12—4m)
=4n—-11

Question63

_ . —14 .. —15 .. —116\ . .
2n (sm ztsin 5 +sin @)w equal to:

[Sep. 03,2020 (I)]

Options:
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Answer: C
Solution:
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Question64

If S is the sum of the first 10 terms of the

seriestan ' (%) +tan ( %) +tan (1—13 ) +tan " (% ) +.....then tan( S)

is equal to:
[Sep. 05, 2020 ()]

Options:
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Answer: A
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