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LEVEL-1

i Properties of Inverse Trigonometric

Q
Function

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

sin“1x + sin-! l + cos1x + cos1 l =
X X
(A) m (B) g

© 3?“ (D) None of these

If x>0, sin? (2r + X) + cos™? (2r + )

T T
A) 21+ — B) —
(A) 2n 5 (B) 5
© x+g (D) None of these

sin"tsin 15 + cos ™ cos 20 + tan~'tan 25 =

(A) 197 — 60 (B) 30 - 9
(C) 19 - 60n (D) 607 — 19
cos ! (£+sec‘l(—2)] =
3
(A)-1 (B)1
©o (D) None of these
g 23W 1 391
sinl sin —+ cos™* cos —
7 7

T 2
A) — B) —
(A) . (B ;

3n 47
C) — D) —
©) 7 (D) Z

17 .
cos1 | cos| —=mn || is equal to-
15

177w 17w
W ® s
2n 13xn

©) 5 (D) TS

Q.7

Q.8

Q.9

Q.10

Q.11

o [feon ()

1
(A)O (B) 3
1
©) n (D)1
tan [90"—cot‘l lj =
3
(A) 3 (B) 2/3
1
C)1/3 D) —
©) (D) Tio
sin [E—sinl{—ﬁﬂ =
2 2
V3 J3
A) - (B) - -
1 1
©) > (D) - >
. ( 4 12) _
sin|cost=| =
13
5 12
A) 3 (B) ')
13 5
© T (D) o

If sin1x + sinly = 2—; , then

cosIx + cos 1y =

2n T
(A) 3 (B) 3
© ¢ (D)
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Q.12

Q.13

Q.14

Q.15

Q.16

Q.17

Q.18

. . . 3
If sin~1x + sin-ly + sin-1z =7n , then the value

9

00 00 00 i
of x100 + yl00 4+ 7100 _ X101 01 /101 1S
equal to -

(A)O (B)3

€)-3 (D)9

If cos! %— sin-t %z cos 1x, then x =

(A) 0 (B) 1
(C) 112 (D) 1/4

cos [cos L (/3 /2) +sin1 (1/+/2 )] is equal to-
(A) (V3+1)2V2  (B) (V3 ~ 1242

€) (-3+1)2v2 (D) (-3 — 1242

The value of sin~1 (sin 10) is -

(A) 10 (B) 10 - 3=
(C)3r-10 (D) None of these
cos*lwfm% (VO<x<mis
(A) x (B8 >

2
(C) 2x (D) None of these

sec?(tan~12) + cosec?(cot * 3) =
(A)S5 (B) 13
(C) 15 (D) 6

tan [i cos‘l[ﬁﬂ =
2 3

Q.19

Q.20

) 355 @ 305
2 2
2 2
C) —— D
© 3-5 ®) 3+5
sin cot‘tancos*x is equal to
(A) x (B) v1-x?
© % (D) none of these

Let f(x) = sin"1x + cos™*x. Then g is equal to
(A) f(-2) (B) f(k2— 2k + 3)k e R

© f(#j ke R (D) none
+

Wi Formulae for sum & difference of

o]
Inverse Trigonometric Function

Q.21

Q.22

Q.23

4 a-b 4 b-c
12~ itant

1+ab 1+bc

tan

(A) tanla—tanlb  (B) tan~ta—tan-lc

(C)tanlb—tanlc (D) tanlc —tan-la

If sin*lé + sin*lg =sin~1 x, then x is equal to -
J5-42
(A0 B) ———
9
J5+442 n
(©) B a— (D) 7

If tan~12x + tan~13x = % then x =

(A1 ® <

© -1, =

5 (D) None of these
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+1 z+1 x+1
Q.24 cot! %Jf cot ~* yT oot ——-= Q.26  The value of tan cos‘l(ﬂjJrsin‘l 2 s
y y 5 J13
(A)0 7 17
A) — B) —
(B)1 ( )16 ®) 6

(C) cot L x+cotly+cotlz 6
(D) None of these ©) - (D) none
Q.25  cot [tan-1(1/7) + tan-1(1/13)] is equal to -

(A) 219 (B) 9/2

©) 719 (D) 9/7
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LEVEL-2

Q.1

Q.2

Q.3

Q.4

Q5

Q.6

Q.7

The value of sin-t [cosg%nj is -

3n n
(A) 3 B) —

T T
= O O-5

If 0 =cot1+ycosx —tan~l+/cosx ,thensind =

(A) tan %x (B) tan2 (x/2)

©) %tan*l(XIZ) (D) None of these

If &, b, c be positive real numbers and the value of

0= tanl\/iia"' b+o), tan*lwf—b(a+b+c) +
bc ca
tan-1 /W then tan@ is equal to -

(A0 B) 1
© —a+b+c (D) None of these
abc
The value of
tan-1(1) + cos1(-1/2) + sin"1(-1/2) is equal to -
(A) n/4 (B) 57/12
(C) 3n/4 (D) 13n/12

If X2 +y2 + 72 =12, then

tan~t [ﬁj +tan! [Ej +tan! [zj =
zr X yr

(A (B) /2
(©o (D) None of these

If Xy +yz + zx = 1, then,

tan-1x + tan-ly + tan-1z =

(A (B) /2

©1 (D) None of these

The principal value of

1[ 275] . 1( . 275] .
CcosS COS— |+ SIn SIn— | IS-
3 3

(A) n B)n/2 (C)m/3 (D) 4n/3

Q.8

Q.9

Q.10

Q.11

Q.12

Q.13

Q.14

Q.15

If 3 cos}(x? — 7x + 25/2) = &, then x =
(A)only 3 (B) only 4
(C)3or4 (D) None of these

If tan (x +y) = 33 and x = tan"! 3, then y will be
(A) 0.3 (B) tan"1(1.3)

. (1
(C) tan"1(0.3) (D) tan 1[5}

tan| =+ Lcosx |+ tan[ E— Lcosx , (x#0)
4 2 4 2

is equal to -
(A) x B)2x  (C) 2/x (D) None
The value of
3tan?t (lj + 2 tan-! (EJ is-
2 5
T T
(A) 7 (B) > ©C)=n (D) None

. 41 .11,
The value of sin? (cos lEj + cos2 (sm 1§j is-

17 59 36
Az B © 5

D) None
% (D)

Solution of equation
tan (cos 1x) = sin (cot-11/2) is-

_\7 5
(A) x Ty (B) x 3
(C)x= % (D) None of these

cos [tan—1{sin (cot1x)}] is equal to-

2 2
X< +2 X< +2
A B
*) x?+3 ® x?+1
2
© x“+1 (D) None of these

X2 +2

If a < tan—1x + cot~1x + sin~1x < b. Then-

(A)a=0,b=r (B)b:%
©)a :% (D) None of these
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Q.16

Q.17

If sinlo + sin 1B + sin-1y =37n . Then

of + Py +yais -
(A1 B)0 ©)3 (D) -3

If cos1x > sin1x, then-
(A)x<0 (B)-1<x<0

(C)0<x< (D)—13x<%

1
V2

The principal value of

cost {%[COS% —sin i—gj} is-

3n n

A %

10

Tn
(B) 2 C) — (D) none
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LEVEL-3

Q.1

Q.2

Q.3

Q.4

Q5

Q.6

Q.7

2

If (tan-1x)2 + (cot1x)2 = 5% , then x equals- Q8
(A) -1 |1
(©o0 (D) None of these
n 1 2(71
tan™| ———— | isequal to -
rz:;- (1+ 22(—1 J
- Q.9
(A) tan-1(2m (B) tan"1(2") — n
(C) tan-1(2*1) (D) tan-1(27*1) — %
If tan*1L = tan! 1y tan1 , then
a-1 X a’—x+1
X is- Q.10
) > (B) a
2
(C)a2—-a+1 (D)a2+a-1
tan~In + cot-1(n+1) is equal to-
(A) cotl (n2+n+1)
(B) cot-1(n2—n + 1) Q.11
(C) tani(n2+n+1)
(D) None of these
The value of sin {cot{cot%ﬂ is-
(A) *ﬁ (B ﬁ
2 2 Q.12
1
C) —= (D) None of these
V2
sec (cosec1x) is equal to-
(A\) cosec (sec1x) (B) cot x
©C)n (D) None of these
Q.13
20 20
If > sin""x; =10m then Y x; is equal to-
i-1 i-1
(A) 20 (B) 10
©o (D) None of these

The value of cot13 + sec! ? is-
T T
A) = B) —
(A) 2 (B) 3
(© % (D) None of these

- 2—; is the principal value of -
(A) cos™ (0037—75] (B) sin™! (sin 7_7:]
5 5
1 n
(C) sec [sec?j (D) None of these

If ® = sinl(sin (-600°)), then one of the
possible value of 0 is-

T T
A) 3 (B) 7
27 27
©) 3 (D) -y
sin {2 cosl(— %ﬂ is equal to -
6 24
A) = (B) =
4 24
©) 3 (D) >

If sin!sin x =cos ™ cos x; V 0 < x < mthenx =

T T
wlei] e

oz o

. T .
If sin"1x — cos1x = 5 then X is-

NG
N3

1 V3
) 5 (8) =
© —% (D) None of these
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Q.14  The principal value of cos™ [—sin %nj is-
5m n
A) — B) —
A) 3 ® -

© % (D) None of these

Q.15  The number of positive integral solutions of the

equation

tantx + cost—Y— —sint— is-
V1+y? V1o

(A) one (B) two

(C) zero (D) None of these

Q.16  The value of

sin| cot| sin! [%]

+cos? (@J +sect \/5]] is -

(A)0 (B) n/4
(C) /6 (D) n/2
Q.17  Thevalue of tan {(cos‘l [—%)—nlzj} is-
2 2
(A) 3 (B) 3
1 4
Cc) — =
©) i (D) NG

Q.18 If cosl(a) + cosi(b) + cosi(c) = 3n and
f(1) =2, f(x +y) =f(x) f(y) for all x, y; then
(@a+b+c)
22f® | p2f@ | 2T@

a2f® | p2f@ | 20 |

is equal to -
(A)0 B)1 (€2 (D)3
B 5m).
Q.19 tanltan (7)3 equal to-

w2 ®Z 0L o

Q.20  The principal value of

sin-1 (—lj +tan~1(1) + coscos (— Ej is -
2 2
5m 5n
(A) I (B) T
T n
(©) o (D) o

Q.21  IfsinIx +tanIx =y (-1 < x < 1), then which is

not possible -
3
Wy="> (B)y=0
T T
C =_ D = __
©y 5 D)y 5

Q.22  The number of positive integral solutions of
cos[ ax2 —gx+ L] = is-
2 3

(A) one (B) two
(C) three (D) None of these

Statement type Questions

Each of the questions given below consists of
Statement—I and Statement—Il. Use the following
Key to choose the appropriate answer.

(A) If both Statement-1 and Statement-ll are
true, and Statement-1l is the correct
explanation of Statement- I.

(B) If both Statement-1 and Statement-11 are true
but Statement-ll is not the correct
explanation of Statement — I.

(C) If Statement-l is true but Statement-11 is
false.

(D) If Statement- | is false but Statement-Il is
true.

Q.23  Statement | : The equation

—T .
sec1x + cotIx < > has no solution.

Statement 11 : sec x is not defined at g
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Q.24

Q.25

Q.26

Q.27

Statement 1 : The equation sin-1x = cos 1x has
one and only one solution.

Statement 1l : The equation tan-x = 1 has
only one solution.

Statement | : sinlsin x = sin sinlx, if
-1<x<1
Statement 1l : sin® and sin~10 are different
functions

Statement | : Equation 2 sin"1x + 3sinly = S?Tc

and y = px — 5 hold simultaneously when p is

equal to 6.
Statement I :
The range of sin-1x is | —, =
2 2
Statement | The maximum value or

. . 3n
sin~1x + cosec 1x + cos1x + sec1x + tanIx is >
Statement 11 :

. T T
sinix + cos1x = > and sec1x + cosec1x = >

Passage based Questions

Passage

Q.28

Q.29

Every bijection f : A — B there exists a
bijection g : B — A defined by g(y) = x if and
only if f(x) =y. The function g: B —> A'is
called the inverse of function f: A — B and is
denoted by f1,

The value of cos [tan—1tan2] is -

1 1
(A) —= B)-——
V5 NG
(C) cos 2 (D) — cos2
If © < x < 2 then costcosx is equal to -
(A) x (B) —x
(C) 2+ x (D) 21 —x

Q.30 Ifx vl 2, the principal value of sin-1x is -
X
T T
A) = B) —
(A) 2 (B 5
3n
C)n (D) —
2
Passage
The inverse of a function f : A — B exists iff f
iS one-one onto i.e. a bijection and is given by
f(x) =y T(y) =x
Q.31  The trigonometric equation
sin~Ix = 2sin-1 a has a solution for -
1 1
(A) =<laj< —= (B) All real values of a
2 J2
1 1
©lal< = (D) la] < —=
2 V2
. T .1 1 .
Q.32 The value of sin {E—sm [_Eﬂ is equal to -
V3 1
A) — B) =
(A) 5 (B) 5
© s (D)0
2
Q.33 Ifsin(sin x) = — x then x belongs to —
(A)R (B) [0, ]
© |2 (D) [ 21]
2' 2 ’

INVERSE TRIGONOMETRIC FUNCTIONS



LEVEL-4

(Question asked in previous AIEEE and IIT-JEE)

SECTION -A
Q1 The value of cos* (— 1) —sint (1) is-
[AIEEE - 2002]
T 3n 3n
A B)— (C)= (D)-=—
(A) (B) 5 © ) (D) >
Q.2 If cosIx — cos? %: a, then 4x2 —4xy cos o+ y?
is equal to - [AIEEE - 2005]
(A) 2 sin 2a (B) 4
(C) 4sin (D) —4sin? a
Q.3 If sin~1 (ij + cosec! (Ej = T then a value of
5 4 2
X is- [AIEEE - 2007]
(A1 B3 (©)4 D)5
Q.4 The value of cot [cosec‘l§+ tan* %j is -
[AIEEE-2008]
3 2 5 6
A) — B) — C) — D) —
()17 ()17 ()17 ()17
SECTION -B
Q1 If sin~1x =§, X € (-1, 1), then cosIx =
[T Scr. 1992]
3n 51 3n 9
A) = B) — (C)-=— (D) —
()10 ()10 ()10 ()10
Q.2 tan (cos1x) is equal to- [T Scr. 1993]
1-x2 X
A B
(A) (B) o
[ 2
() Y1+X (D) V1-x2
X
Q.3 If we consider only the principal values of the

inverse trigonometric functions, then the value

of tan (cosl 1 int —] is-
5.2 Ji7
[IIT - 1994]
J29 29 J3 3
(A) 3 (B) 3 ©) > (D) 29

Q.4

Q5

Q.6

Q.7

Q.8

The number of real solution of

tant\x(x+1) +sint Vx®+x+1= g is-

[T - 1999]

(A)zero (B)one (C)two (D) Infinite

0<|x < J2 , then x equals [T - 2001]

1 1
(A) > ®1  ©- > (D)-1
For which value of x,
sin (cot (x + 1)) = cos (tan~*x) [IIT Scr. 2004]
(A) 172 B)0 ©)1 (D) -1/2
Let (x, y) be such that

sin1(ax) + cos1(y) + cos1(bxy) = g

Match the statement in Column | with
statements in Column Il and indicate your
answer by darkening the appropriate bubbles in
the 4 x 4 matrix given in the ORS. [IIT - 2007]

Column | Column 11

(A)Ifa=1andb=0, (P) lieson the circle
then (x, y) x2+y2=1

(B)Ifa=landb=1, (Q) lieson (x2—1)
then (x, y) yY2-1)=0

(C)Ifa=landb=2, (R) liesony = x
then (x, y)

(D)Ifa=2andb=2, (S)lieson (4x2—1)
then (x, y) yY2-1)=0

If0<x<1,then

V1+x2 [{x cos (cot-1x) + sin (cot-1x)}2 —1]1/2

is equal to- [HIT - 2008]

(A)

X

ol
(C) xV1+x? (D) v1+x2

INVERSE TRIGONOMETRIC FUNCTIONS



23 n
Q.9  The value of cot [Zcot{ﬁ ZZKJJ is —

n=1 k=1
[JEE - Advance 2013]
23 25 23 24
A) — B) — (C) — D) —
()25 ()23 ()24 ()23
Q.10  Match List-1 with List-11 and select the correct

answer using the code given below the lists :
[JEE - Advance 2013]

List—1 List - 11
1/2
1 (cos(tanty) + ysin(tanty) ?
P ; —= | +y’
y< | cot(sin""y) +tan(sin " y)
takes value (D) l §
2 V3
(Q) Ifcosx+cosy+cosz=0 (2 V2

=sinx+siny+sinz

XY s

then possible value of cos
i L 1
R Ifcos(z - X] C0S 2X + Sin X Sin 2X sec X (3)5

. T
= C0S X Sin 2X Sec X + cos [Z + x] C0s 2X

then possible value of sec x is
(S) Ifcot (sint V1—x?) 41

= sin (tan! (x+/6)), x # 0, then
possible value of x is

Codes :

P Q R S
(A) 4 3 1 2
(B) 4 3 2 1
©) 3 4 2 1
(D) 3 4 1 2

INVERSE TRIGONOMETRIC FUNCTIONS



ANSWER KEY

LEVEL-1
Q.No. 1 2 3 4 6 7 8 9 10 11 12 13 14 15
Ans. A D B D A D A C C A B A B B C
Q.No.| 16 17 18 19 20 21 22 23 24 25 26
AnNs. B C A,D A C B C B A B B
LEVEL-2
QNo.| 1| 2| 3 5|1 6| 7| 8] 9|10 12|122|13]14]|15]| 16|17/ 18
Ans.| D[ B|lA]cCc|B|lB|lA|l]C|]Cc|Cc|D|[B|B|]C|A|lC|D]|D
LEVEL-3
QNo.| 1 2 3 4 5 9 10011112 13| 14 |15 (16 | 17 | 18 | 19 | 20
Ans. | A B C C B A A A B A D B B C B A A C C D
QNo.| 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 | 32 | 33
Ans. | A D B B D A D D D B D A C
LEVEL-4
SECTION-A
QNo.| 1 | 2 | 3
Ans. B C B D
SECTION-B
1[A] sinx=mn/5 L1 L1
=tan| cos - ——= —coS T —
n/2 — cosix = /5 5v2 V17
1y —
cosix = /2 — /5 ot 1 1 . 7 ) 4
cos 'x = 3n/10 572 V17 5V2 V17
2.[A] tan (cos'x) =tan cos! (Jr—ng = tan cos! 29
5434 5,34
g 71\/1—x2 _\ll—x2
=tan!tan = 3 3
X X =tantant— = —
29 29
1 . 4
3.[D] tan(cotl——sml—J

52 J17
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4.1C]

5.[8]

6.[D]

tan\/x (x+1) +sin{x?+x+1 = 7/2

1 . .
cos*lﬁ +sin! sintyx? +x+1 =
2
X +X+1

istrue if -+ = VX2 +x+1
VX2 +x+1

1=x>+xt+1

=>xXx+1)=0 =x=0,-1

4 U6
cos! (xz fx?+XT ......... J: 2

is hold then
x? X8 _ .2 x* %
XA,__+.__7 =X -t — ...
2 4 2 4
X X

= =
1+x/2  1+x%/2

2x 2x?
= =
2+x  2+x?
2
2x B 2x ~0
2+x%  2+x
Sox[ X1 ) -o
2+x% 2+x
X#0
22X+ X2 -2-x*=0
x=1

sin cot™ (x + 1) = cos tan'x

= sintan™ = cos tanx
x+1
1
— sinsinl—X+1 = cos cos?
1+ 1 1+X2
(x +1)2
1 1

= =
\/(x+l)2 +1 \/1+x2
=S x+x2=x+ (X+1)7? = x2=x2+2x+1

= x=-1/2

7.[A>P;B>Q;C—»>P;D—S]
(A)If b=0anda=1then
sin'x + cos?y = n/2
= sinx = /2~ cosly
= sinix = sin'ly
=>X=y
(B) Ifa=1and b=1then

sinIx + cos™y + cosixy = n/2

= cost(y. xy— {1-y? J1-x%y? )

= /2 —sin"1x

Xy2 —41-y? \1-x%y? =x
X2 (Y2 =17 = (1-y) (1 -x%y?)
=x-1)(y*-1)=0
(C) Ifa=1land b =2 then

sin“x + cosy + cos? 2xy = n/2

cos! [ny 2_1-y?1-4x2y? } = cos 1x
X2(2y? - 17 = (1 - y%) (1 -4x%y)

=>x+y =1

(D) Ifa=2and b =2then
2xy2 —y[1-y?\1-4x?y? = 2x

= (-1 = (1-y) (1-4x%y)

=Y -1 [ -1)+(1-43y)] =0
(4x*-1) (y* - 1)

8.[C]

=+1+x2 [xcos(cos*x)+sin(cost x)? —1]¥2

_ .2
=v1+x° | Jxcoscos™

:\/“7[ x 1}21

X. +
\/1+ x? \/1+ x?

= 1+ x2 [1+x2 —1]1/2: xV1+x2
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23 n
9.[B] cot {Zcot{ﬂ > ZKD
n=1 k=1

10.[B] P:

S

y

2

=cot(cot?2-cottl+cott3—cott2+ ...+

= cot icot‘l(lJr n(n +1))J
n=1

_ 3 (1+n(n+1)
= cot Zcot TDn

n=1

= cot i(cot‘l(n +1) - cot‘l(n)J
n=1

cot™ 24 — cot™ 23)
= cot (cot ! 24 —cot! 1)

_ 1+cot(cot™ 24)cot(cot 1)

cot(cot™ 24) —cot(cot 1)

_1+24x1_25

24-1 23
- 12
1 yy
1| 1+y? A1+y? 4
v Ty

Y lvi-y? oy
Yoi-y?

1/2

2
/ 2
—lzy WWI=y? | 4yt =Lyt yR=1

Q:

COSX+COSYy=-cosz  ...... (1)
sinx+siny=-sinz  ...... (i1)
square & add equation (i) & (ii)
2+2cos(x-y)=1

cos (Xx-y) = _?1

2 cos? (%) —1:_—1

2
COSZ ﬂ = l
2 4

ool e

= sin 2x [cot X —tan x]

2sin % sin X. €os 2X = sin 2x x 2 cot 2x

sinx _ 1=sinx=+/2 is possible

V2

orcos2x=0

cos? x =

N |-

1
= COSX= ——
V2
sinx= /2
cot (sin"v1—x? ) =sintant (x+/6)

V1+6x2
1-x2 x/6

X x+/6
Vi-x?2  J1+6x2

X =0 not possible

1 _ s
V1-x? Jieex?
1+ 6x%=6-6x
12x2=5

£
X= _ = — =
12 2 V3
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