Relations, Function & ITF /

Bl Exercise-1

w Marked questions are recommended for Revision.

PART -1: SUBJECTIVE QUESTIONS

Section (A) : Ordered pair , Cartesian product, Relation, Domain and Range of Relation

A-1.

A-2.

A-3.n

If A={2, 4,5}, B={7, 8, 9}, then find n(A x B).
IfA={x:x2—5x+6=0}, B={2 4}, C={4, 5} then find A x (B n C).

A and B are two sets having 3 and 4 elements respectively and having 2 elements in common. Find the
number of possible relations which can be defined from A to B.

IfA={2,3,4,5}, B={1, 3,5, 7}and arelation R : A —»B such that y = 2x -3, x€A, yeB, then find R.

Let R be a relation definedas R={(x,y) :y = (x—1)2 , X € Zand -3 < x < 3} then find
0) Domain of R (ii) Range of R (iii) Relation R

The Certesian product A x A has 16 elements S = {(a,b) € A x Aja < b}. (-1,2) and (0,1) are two
elements belonging to S. Find the set containing the remaining elements of S.

Section (B) : Types of Relation

B-1.

Identify the type of relation among reflexive, symmetric and transitive.
0) R={(1,1),(2,2),(@3,3),(1,2),(2,3),(1,3)}onset A={1, 2, 3}.
(ii) P={xy)Ix*+y?=1,%x,y € R}

Prove that the relation "less than" in the set of natural number is transitive but not reflexive and
symmetric.

Let A={p, q, r}. Which of the following is an equivalence relation on A ?
(i R={(p, @), (a, 1), (P, 1) (P, P)}

(ii) R={(p, p). (9, a), (r. 1) (a, P)}

(i) R={(p,p). (9, q), (r, N}

(iv)  R={(p,p). (a. ) (r.1), (p. ), (9, 1), (P, N}

(V) R={(p. p). (@, a), (r, 1), (P, a), (a, P)}

Let R be a relation on the set N be defined by {(x, y)| X, ¥y € N, 2x + y = 41}. Then prove that R is neither
reflexive nor symmetric and nor transitive.

Let n be a fixed positive integer. Define a relation R on the set of integers Z, aRb < n|(a — b). Then
prove that R is equivalence.

Let S be a set of all square matrices of order 2. If a relation R defined on set S such that
AR B = AB = BA, then identify the type of relation of R (A, B € S) among reflexive, symmetric and
transitive.

Section (C) : Definition of function, Domain and Range, Classification of Functions

C-1.

Check whether the followings represent function or not
0) X2 +y? = 36, y € [0, 6] (ii) X2 +y? = 36, X € [0, 1]
(iii) X2 +y? = 36, X € [-6, 6] (iv) X2 +y?2 =36
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C-2.

Find the domain of each of the following functions :

0] f(x) = )(3_25—)(;3 (i f(x) = \/sin(cosx)
X —

1

Giy %) :W

_ 1 . _ , log,(x—2)
(v) f(x) = —Ioglo(l— %) + X+2 (vi) f(x) —Iogl,2(3x e
1

COS X — 5
2

{6 +35% — 6x°

(|V) f(x) = @Xx#sinx

(vii) f(x) = On [x? + x + 1], where [.] GIF. (vii)a. f(x) =

Find the domain of definitions of the following functions :

(i) f(x)= 3 - 2¢- 2% (ii) f(x) = \/1—x/l— X2

(i) F()=0¢+x+ 1) (iv) ”X):\/i;i*\/t_z
1

(V)= f(x) = Ytanx —tan? x (vi) f(x) = Nmrery
—COSX

) _ J (SX - XZJ _
(vii) f(x)= [l00y, 4 (viiiyw. f(x) = Dog,, (1 — Dog, (x> —5x + 16))

Find the range of each of the following functions :

() f0) =[x -3 (i f(x) = —— (il ) = 16— x2 (iv) o) = X4
1+x 4

X_

Find the domain and the range of each of the following functions :

2
1 (i) f(x) = x ! (i) fx) = =2 (iv) f(x) = Sin2(¢) + cos?(x)

N S
AL J4 +3sinx X-3

Find the range of each of the following functions : (where {.} and [.] represent fractional part and
greatest integer part functions respectively )
1

1+\/;

(i) f(x) =2 — 3x = 5x2 (iv)a f(x) = 3| sin x| — 4 |cos X|

“S‘XzJ (vii)af(x)z{ 1 }

(i) f(x) = 5 + 3 sin x + 4 cos X (i) f(x) =

(Vs f() = —SNX__, __COSX i) f(x)=Dn{

Ji+tan?x  \1+cot®x X-2 sin{x}
Find the range of the following functions : (where {.} and [.] represent fractional part and greatest
integer part functions respectively )

0 f)=1—|x—=2] (ii). !

f(x):—
T — V)  fx)= 32

2 — cos 3x x2_8x—4

2 2

X —2Xx + 4 . . /n 2
fx)= ————— (vi) f(x)=3sin ,J— — x

X2 + 2X + 4 16

f(X)=x4—2x2+5 (viii)  f(x) =x3-12x, where x e [-3, 1]
f (x) = sin? X + cos*x

f(xX) = [sin x + [cos X + [tan x+ [secx]]]] Here x e (0, n/4)

f(x) = sec?x — tan?x + sin (Sinx + cos x)
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C-8.  Find whether the following functions are one-one or many-one & into or onto if f : D — R where D is its
domain.
0) f(x) = [x*+5x + 6| (i) f(x) = |Onx|

(iii) f(x) = sin4x: (——, Ej - (=11 (iv) f(x) =x+ 1, X € (0, )
8 8 X

1
VM= f(x)= \1- e(x lj (viym  f(x) = 34L2 — COS 71X
s

(vii) f(x) = 1+3X6 (viii)  f(x) =xcosx (ix) f(x) = — 1
X siny/| x|

Classify the following functions f(x) defined in R — R as injective, surjective, both or none.

0 f(x) = X |x] (i)  f(x) = 11(12 (i)  f(x)=x3—6x2 +11x—6

Check whether the following functions is/are many-one or one-one & into or onto
0) f(x) = tan (2 sin x) (ii) f(x) = tan (sin x)

Letf: A —> Awhere A ={x: -1 <x< 1}. Find whether the following functions are bijective.

0) X —sin X (i) X [X]| (iii) tan n4_x (iv) x4

C-12.= Let A be a set of n distinct elements. Then find the total number of distinct functions from A to A ? How
many of them are onto functions ?

Section (D) : Identical functions, Composite functions

D-1. Check whether following pairs of functions are identical or not ?

0 f)=+x? and g(x) =(vx )2 (i) f(x)=tanx and g(x) = —~—

cotx

(iii) f(x) = /# and g(x) = cos x (iv) f(x) = x and g(x) = e-™

Find for what values of X, the following functions would be identical.
x -1

f(x) =log (x —1) —log (x —2) and g (x) =log (EJ

Let f(x) = x? + x + 1 and g(x) = sin x. Show that fog # gof

Let f(x) = x2, g(x) = sin x, h(x) = Jx , then verify that [fo (goh)] (x) and [(fog) oh] (x) are equal.

Find fog and gof, if
(@ f(x) = ex; g(x) = On x (i) f(x) = |x] ; g(x) = sin x

(iii) f(x) = sin x ; g(x) = x? (iv) fx)=x2+2;gx)=1- ﬁ yX#1

Iff(x) = On(x2—=x+2) ; R"—->R and

gx)={x}+1 ; [1, 2] - [1, 2], where {x} denotes fractional part of x.
Find the domain and range of f(g(x)) when defined.

1+x%; x<1

If f(x) =
) X+1; 1<x<2

and g(x) =1-x ;—2<x<1, then define the function fog(x).
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D-8.w Iff(x)= 2F i and gx) = X=2 then find the domain of
X+ X

(i) fog(x) (ii) gof(x) (iii) fof(x) (iv) fogof(x)

J2x xeQ-{0}

, then define fof(x) and hence define fofof.....f(x) where f is ‘n’ times.
3x x e Q°

D-9.m Iff(x) = {

xX+1 X<4
D-10. Let f(x)32x+1 4<x<9 and g(x):{
-X+7 X>9

x? -1<x<3

then, find f(g(x)).
X+2 3<x<5 (90

X

D-11. Iff(x) =

4X

, then show that f(x) + f(1 —x) =1
+

Section (E) : Even/Odd Functions & Periodic Functions

E-1. Determine whether the following functions are even or odd or neither even nor odd :
(i) sin (x* + 1) (i) x + x2 (iii) f(x) = x (ai _1]
a”+1
(iv) f(x) = sin x + cos x W) fX)=(x=1)| x|
| fne™ | ;o x<-1
(vijm  f(X)= [2+x]+[2-X] ; —-1l<x<1,where[.]is GIF.

/nx . Xx>1

Examine whether the following functions are even or odd or neither even nor odd, where [ ] denotes
greatest integer function.
Xy\7 2

0 fe=Er20 i)  rpo= XX -9
2% X sin x

x| x], x<-1
(i) F(O)= VI+x+x2 — Jy1-x+ X2 (v)  F()= {[L+x]+[1-x], -l<x<1

x| x|, x>1

Which of the following functions are not periodic (where [ . ] denotes greatest integer function) :
0) f(x) = sin Jx (ii) f(x) = x + sinx

(iii) f(x) = [sin 3x] + |cos 6x|

Find the fundamental period of the following functions :

0] f(x) =2+ 3cos (x—2) (i) f(x) = sin 3x + cos2x + | tanx |
. TX . TX . 3 .2
f (X) = sin— + sin— iv f(x)= cos = x — sin —xX.
() =sin=, 5 (v)  f09=cos =

(x) = 1 (i) (x) = sin12x

1-cosXx 1+ cos? 6x

f(x) = sec3x + cosec3x
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Section (F) : Inverse of a function

F-1. Letf: D —» R, where D is the domain of f. Find the inverse of f, if it exists
1/5
0 f(x)=1—2x (i)s  f(x)= (4 - (x—7)3)

(iii) fx) = 0n (x +41+x2 )

(iv)m. Letf:[0, 3] > [1, 13] is defined by f(x) = x? + x + 1, then find f-* (x).

2X 42X
Letf: R — R be defined by f(x) = %. Is f(x) invertible ? If yes, then find its inverse.

(@)= Iff(x) = —x|x|, then find f*(x) and hence find the number of solutions of f(x) = f-(x).

5-49+8x
4

(b) Solve 2x2-5x+2= , Where x < %

If g is inverse of f(x) = x® + x + cosx, then find the value of g'(1).

X x e Q°
1-x xeQ

are inverse to each other then find all

If £(x) = { (o —Dx x e Q°

—a’x+0+3x-1 xeQ

and g(x) = {
possible values of a.
Section (G) : Definition, graphs and fundamentals & Inverse Trigonometry

G-1.  Find the domain of each of the following functions :

-]
M f= X (i) f0)=I-2x +3sin* (—3"‘1} (i) () = 2577 4
X 2 X—-2

Find the range of each of the following functions :

0) f(x) = On (sin—x) (ii) f(x) = sin~* [

S

5x% +1

(iys () = cos (wj

X(X=2)(x-3)

Find the simplified value of the following expressions :

(i) sin E —sin™? (—%H (ii) tan {coslé +tan™? (—
(iii) sin- [cos {sin‘1 {g]H

n n
()= If Zcosﬁl o, = 0, then find the value of Zi-oci
i—1 i-1
2n 2n
(ii) If Z:sin‘1 x; =nn, then show that in =2n
i-1 i=1

Solve the following inequalities:
(@ COS1X > cos*x? (i) m arccot?x — 5 arccotx + 6 >0

(iii) sintx>-1 (iv) costx<2 (v) cotlx<-— J§
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G—6.= Letf: {— g %}a B defined by f (x) = 2 cos?x + \/§sin2x + 1. Find B such that f * exists. Also find

f-1 (x).
Section (H) : Trig (trig-2x), trig-* (trig x), trig™* (-x) and Property (=/2)
H-1.  Evaluate the following inverse trigopnometric expressions :

() sin™? (sin %E) (i) tan! (tan %j

(iii) cos™ (cos %j (iv) sec—l[sec %j

Find the value of the following inverse trigonometric expressions :
() sin~t (sin 4) (ii) cos (cos 10)

(iii) tan-! (tan (- 6)) (iv) cot™? (cot (— 10))
(v) cos™ (i (cos% —sin %D
2 10 10

H-3.  Find the value of following expressions :
0) cot (tan- a + cot a) sin (sin*x + cos™x) , [ x| <1

H-4.  Solve the inequality tan-* x > cot* x.
Section (I) : Interconversion/Simplification

I-1. Evaluate the following expressions :

(i) sin {cos‘l EJ tan (cos‘1 i]
5 3

cosec| sect Y21 tan| cosec &2
5 63
(v) sin [ Ercostl cos| sint 2 4 cos12
6 4 5 3
. -1 Y . 1
(vii) sec [tan {tan (—g]}] cos tan-* sin corl[EJ
(ix)  tan {cos‘1 [2] +sint (Ej —sec! 3}
4 4

Find the value of sin-* (cos(sin—*x)) + cos (sin (cos™x))

1
If tan—x + cot* = + 2tan-'z = &, then prove that X +y + 2z = xz2 + yz? + 2xyz
y

_ N1=-x2 —xy
X+ yv1—x?

] and h(x) = tan (cos™(sinx)), then show that

If cosx + 2sin-'x + 3cotly + 4tan-ly = 4sec-'z + 5cosec'z , then prove that NP

Consider, f(x) = tanl(gj, gx) = sinl(
X 44+%°

Xx<0
, x>0

(00 + i) = {7
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I-6.=.  Prove each of the following relations :

. 1 . X
() tan'x =—n+ cot'— =sin*? =—cos™

1+ x?
. 1 . X
(ii) cosx = sect= =g —sintyl-x? = +tan? when — 1<x< 0
X X 2
Express in terms of

(i) tan-t 2X2 totant x forx>1 (ii) sin (2xy1-x? ) tosint x for 1 > x >%
1-x

(ii) cos™ (2x2— 1) tocos*xfor—1<x<0

Simplify tan {%sin‘l ( 2x

Solve for x

@ cos (2 sin~x) = % cotix +tan* 3 :g

(= tan™ (X—_lj + tan-l( X+ 1) =T sin~x + sin—2x = 2n
2 X+2) 4 3

Section (J) : Addition and Subtraction Rule

J-1.

Prove that
0] sin-l[éj + sin-l(ﬁj = sin-lz (ii) tan-13 + sin-13 = cos-1§
5 17 85 4 13 65

(iii) sin-l(%j +cott 3= % (iv) tan-l(%j + tan-l(%j + tan-l(%j

Find the sum of each of the following series :

. 1 1 1 1
()= tan*lz— + tan*lz— + tan*12— + tan*12—
X+ X +1 X+ 3X + 3 X“+ 5x +7 X+ 7X + 13

n terms.

(i) tanflé + tanflé + 2 + upto infinite terms

2 -1

n
(i) m sint*— + sin* it ———— upto infinite terms
7 N3

PART -1l : ONLY ONE OPTION CORRECT TYPE

Section (A) : Ordered pair , Cartesian product, Relation, Domain and Range of Relation

A-1.

If A={a, b}, B={c,d}, C={d, e}, then {(a, c), (a, d), (a, ), (b, ¢), (b, d), (b, )} is equal to
(AVANBUC) B)Au(BNC) (C)Ax(BuUC) (D)Ax (BN C)

If A={1, 2, 3} and B = {1, 2} and C = {4, 5, 6}, then what is the number of elements in the set Ax B x C ?
(A) 8 (B)9 (C) 15 (D) 18

Let A={a, b, c} and B = {1, 2}. Consider a relation R defined from set A to set B. Then R can equal to
set

(A) A (®)B (C)AxB (D) B x A
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A-4. Let R be relation from a set A to a set B, then
(AAR=AUB BYR=ANB (C)Rc AxB (D)RcBxA

A-5.  LetX={1,2,3,4,5}and Y ={1, 3, 5, 7, 9}. Which of the following is not a relation from X to Y
AR ={x V) y=2+x,xeXyeV} (B)R,={(1, 1), (2, 1), (3, 3), (4 3), (5, 5)}
(O R,={1 1), (133, 5), (3 7). (5 7} (D) R, ={(1,3),(2,5), (2, 4), (7, 9)}

The relation R defined in A ={1, 2, 3} by a R b if -5 < a2 — b2 < 5. Which of the following is false?
(A R={(1,2),(272),(8,3),(21),(273), (3, 2)} (B) Co-domainof R={1, 2, 3}
(C) Domainof R ={1, 2, 3} (D) Range of R ={1, 2, 3}

Section (B) : Types of Relation

B-1.= The relation R defined in N as aRb < b is divisible by a is
(A) Reflexive but not symmetric (B) Symmetric but not transitive
(C) Symmetric and transitive (D) Equivalence relation

In the set A ={1, 2, 3, 4, 5} arelation R is defined by R = {(X, y)| X,y € Aand x <y}. Then R is
(A) Reflexive (B) Symmetric (C) Transitive (D) Equivalence relation

Which one of the following relations on R is equivalence relation-
(A)xRyox2=y? (B) xRy e x2>y (C) xRy e x|y (xdividesy) (D)xRy<ox<y

Let R, be a relation defined by R, ={(a, b)] a>b;a, b eR}.ThenR, is

(A) An equivalence relation on R (B) Reflexive, transitive but not symmetric
(C) Symmetric, Transitive but not reflexive (D) Neither transitive nor reflexive but symmetric

Let L denote the set of all straight lines in a plane. Let a relation R be defined by aRp < a1, o, € L.
The R is
(A) Reflexive (B) Symmetric (C) Transitive (D) equivalence relation

Let S be the set of all real numbers. Then the relation R =

{(@,b):1+ab>0}onSis

(A) Reflexive and symmetric but not transitive  (B) Reflexive, transitive but not symmetric
(C) Symmetric, transitive but not reflexive (D) Reflexive, transitive and symmetric

Consider the following :

1. If R ={(a, b) € N x N : adivides b in N} then the relation R is reflexive and symmetric but not
transitive.

2. IfA={1,2,3,456andR={(S,, S, : S, S, are subsets of A, S, z S}, then the relation R is
not reflexive, not symmetric and not transitive.

Which of the statements is/are correct ?

(A) 1 only (B) 2 only (C) Both 1 and 2 (D) Neither 1 nor 2

Let R be a relation over the set N x N and it is defined by (a,b) R (c,d) =>a+d=b+c. ThenR is
(A) Symmetric only (B) Transitive only (C) Reflexive only (D) Equivalence only

Let L be the set of all straight lines in the Euclidean plane. Two lines 0, and 0, are said to be related by
the relation R if [J, is parallel to [J,. Then R is
(A) Symmetric only (B) Transitive only (C) Reflexive only (D) Equivalence only

LetR={(x,y): X,y € A, x+y=5}where A={1, 2, 3, 4,5} then R is
(A) Reflexive (B) symmetric (C) Transitive (D) Equivalence

B-11.= Let S be a set of all square matrices of order 2. If a relation R defined on set S such that
AR B = AB = O, where O is zero square matirx of order 2, then relation R is (A, B € S)
(A) Reflexive (B) Transitive
(C) Symmetric (D) Not equivalence
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Section (C) : Definition of function, Domain and Range, Classification of Functions

C-1.

—-lo X—1
Jo.s( ) is

VX% +2x+8

(A) (1, 4) (B) (-2, 4) © (2.4 (D) [2, =)

The domain of the function f(x) =

Range of f(x) = On (3x?—4x + 5) is

11 11 11

(A) {m_ ooj (B) [Cn 10, o) ) {/n— ooj (D) {/n—z ooj

Range of f(x) = 4x+ 2x+ 1 s
(A) (0, ) (B) (1, ) (C) (2, ) (D) (3, =)

Range of f(x) = Iogv,g (\/5 (sinx — cosx) + 3) is

(A) [0, 1] (B) [0, 2] © {0. 5 (D) [1, 2]

2 p—
Letf: R — R be a function defined by f(x) :M ,then fis :
7x° + 2x + 10

(A) one — one but not onto (B) onto but not one —one
(C) onto as well as one —one (D) neither onto nor one —one

Let f: R — R be a function defined by f(x) = x3 + x2 + 3x + sinx. Then fis:
(A) one —one and onto (B) one —one and into
(C) many one and onto (D) many one and into

Domain of definition of the function f(x) = 2 3 > +109,,(¢ —X),is:
X
(A) (1,2) (B) (-1,0) U (1,2)
€) 1,2 v (2 ) (D) (-1,0) U (1,2) U (2, )
If [0 00) — [0 00) and f (x) = ——,
' o 1+ x

(A) one-one and onto (B) one-one but not onto
(C) onto but not one-one (D) neither one-one nor onto

(x-2)* is
(x-1(x-3)
(A) (1, ) (B) (=, 1) (O R-(0,1] (D) (0, 1]

Range of the function f(x) =

Range of the function f(x) = 2)(;2 is
X°—4x+3

(A) (=, 0) (B) R (C) (0, ) (D) R—-{0}

Statement - 1 If f (x) and g (x) both are one one and f(g (x)) exists, then f(g (x)) is also one one.

Statement - 2 If f(x,) = f(x,) © X, = X, , then f(x) is one-one.

(A) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is correct explanation for
STATEMENT-1

(B) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is not correct explanation
for STATEMENT-1

(©) STATEMENT-1 is true, STATEMENT-2 is false

(D) STATEMENT-1 is false, STATEMENT-2 is true

(E) Both STATEMENTS are false
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C-12. Statement-1 |If y=1f(x)isincreasing in [a, B], then its range is [f (o), T (B) ]

Statement - 2 Every increasing function need not to be continuous.

(A) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is correct explanation for
STATEMENT-1

(B) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is not correct explanation
for STATEMENT-1

(©) STATEMENT-1 is true, STATEMENT-2 is false

(D) STATEMENT-1 is false, STATEMENT-2 is true

(E) Both STATEMENTS are false

0 , Xerational

C-13.= If the functions f(x) and g(x) are defined on R—R such that f(x) = { . ,
X , Xeirrational

90) = {0 , X eirrational then (f— g) () is

X , Xerational ’

(A) one-one and onto (B) neither one-one nor onto
(C) one-one but not onto (D) onto but not one-one

Section (D) : Identical functions, Composite functions

D-1.  Which of the following pair of functions are identical —
(A) f(x) = sin>x + cos®>x and g(x) = 1 (B) f(x) = sec?x —tan®> and g(x) = 1
(C) f(x) = cosec — cot? x and g(x) = 1 (D) f(x) = Onx? and g(x) = 200nx

Let f(x) be a function whose domain is [- 5, 7]. Let g(x) = |2x + 5|, then domain of (fog) (X) is
(A [-4.1] (B)[-5,1] (C)[-6,1] (D) [-5.7]

-1, x<0
Letg(x) =1+x—[x]and f(x) = , X =0 . Then for all x, f (g (x)) is equal to (where [.] denotes
0

greatest integer function)
(A) x B)1 ©)f(x) (D) g (x)

Section (E) : Even/Odd Functions & Periodic Functions

1+sinx ).
is

1-sin x]

(A) even (B) odd

(C) neither even nor odd (D) both even and odd

E-1. The function f(x) = log {

The function f(x) = [x] +% , X ¢ Lis a/an (where [ . ] denotes greatest integer function)
(A) Even (B) odd

(C) neither even nor odd (D) Even as well as odd

The graph of the function y = f(x) is symmetrical about the line x = 2, then :

(A) f(x+2)=f(x-2) (B) f(2 + x) =f(2 — x) (C) f(x) = f(—x) (D) f(x) = —f(—x)
Fundamental period of f(x) = sec (sin x) is

(A) g (B) 2n (9K’ (D) aperiodic

Iff (x) = sin(‘j[a] x) (where [ . ] denotes the greatest integer function) has = as its fundamental period,

then
A)a=1 (B)a=9 (C)aell, 2 (D)a e [4,5)
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E-6.

Find the area below the curve y = HZ + 2c052x] but above the x-axis in [-3x, 67] is

(where [ . ] denotes the greatest integer function) :
(A) 2 square units (B) = square units (C) 6x square units (D) 8n square units

Section (F) : Inverse of a function

F-1.

et -e™
The inverse of the function f(x) = ———— is

e*+e™
1-x
1+x

2+X
2-X

1 1+X 1
A) — On —— B) — On
™ 5 ®) 5

1
C) —0On
1-x © 2

(D)2 On (1 +

X)

Iff: [1 00) = [2 ) is given by f (X) = x + i, then f~* (x) equals:
' ' X

A gy X R e R v

2 1+ %2 2

If f: R > R is an invertible function such that f(x) and f-*(x) are also mirror image to each other about
the line y = —x, then

(A) f(x) is odd

(B) f(x) and f(x) may not be mirror image about the line y = x

(C) f(x) may not be odd

(D) f(x) is even

I 100 = 2P then (fof) (x) = x, provided that
cx+d

(A)d+a=0 (B)d—a=0 (C)a=b=c=d=1 (D)a=b=1

-1<x<1

X
Letf(x) =4 , the range of h-1(x), where h(x) = fof(x) is
X® 1l<x<2

» [-1 2] (B) -1, 2] (€)1, 4] (D) -2, 2]

Statement — 1 All points of intersection of y =f (x) and y = f - (X) lies on y = x only.

Statement — 2 If point P (o, B) liesony =f(x), then Q (B, o) liesony = f-*(x).

Statement — 3 Inverse of invertible function is unique and its range is equal to the function domain.
Which of the following option is correct for above statements in order

ATTF BYFTT COTTT D)TFT

Section (G) : Definition, graphs and fundamentals of Inverse Trigonometric functions

G-1.

G-2.

G-3.

The domain of definition of f(x) = sin"1(|x - 1| - 2) is:
(A [-2,0] v [2, 4] B)(-2,00v (2, 4) ©)[-20v[1,3] (D) (-2,0)v (1, 3)

The function f(x) = cot*h/(x +3)x + cos*1\/x2 + 3x + 1 is defined on the set S, where S is equal to:

Domain of f(x) = cos™'x + cot*x + cosecx is
(A [-1,1] (B)R ©C) (oo, -1]u[l, ) (D){-1,1}

G-4.» Range of f(x) = sin-tx + tan-'x + sec*x is

N Y TS R
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G-5. cosect (cos x) is real if
(A)xel-1,1] B)xeR

. . T . .
(C) x is an odd multiple of > (D) x is a multiple of «

Domain of definition of the function f (x) = / Y2x) + g for real valued 'x' is:

o[58 ® [33] e(id  e[il]

The solution of the equation sinl(tan% - sin- 1[(} =0is

(A)x=2 B)x=-4 C)x= (D)x=3

Number of solutions of the equation cot* V4 -x2 +cos‘1(x -5)= 7 is :
(A) 2 (B) 4 (€6 (D)8

Section (H) : Trig (trig=x), trig™* (trig x), trig=* (—x) and Property (n/2)

H-1. If © <x<2x, then cos (cosx) is equal to
(A) x (B) T —x (C) 2 + x (D) 2n —x

If sin"tx + sinty = % then cos—*x + cosy is equal to
(A) 2 ®) = © =
3 3 6

If x>0 and 06 = sin"ix + cosIx — tan1x, then

3 T T
A) —<0<— B)0<O< — C)0<o< —
) 7 <0< OLELER: (©0<0< 7

Number of solutions of equation tan-(e~) + cot*(|0nx|) = n/2 is :
(A)O B)1 €3

Section (1) : Interconversion/Simplification

I-1. The numerical value of cot [Zsinlg + coslgj is

—4 -3 3
A = ®) - © 7

STATEMENT-1 : tan? (sec™ 2) + cot? (cosec ! 3) = 11.

STATEMENT-2 : tan? 0 + sec2 6 = 1 = cot? 6 + cosec? 0.

(A) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is correct explanation for
STATEMENT-1

(B) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is not correct explanation
for STATEMENT-1

(©) STATEMENT-1 is true, STATEMENT-2 is false

(D) STATEMENT-1 is false, STATEMENT-2 is true

(E) Both STATEMENTS are false

. . 1
If o is a real root of the equation x* + 3x —tan2 =0, then cot™ a + cot*l——g can be equal to

(A) 0 ®§ © ™
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I-4. If sin-t ﬂ + sint ‘f1—§ +tan-1y=2—n,then:
2 4 3

(A) maximum value of x2 + y2 is 4?9 (B) maximum value of x2 + y?is 4

(C) minimum value of x? + y? is % (D) minimum value of x? + y?is 3

1) .
If x <0, then value of tan-*(x) + tan- (—j is equal to
X

(A) g (B) - g (C) 0

If sin-ix + cot-l(%j = g then x is equal to

1
(A)O (B) N3 (®)

2
5 5

The numerical value of tan (Ztanlé—%j is

-7 7 17
A) — B) — C) —
(A) T (B) 17 ©) 7

Section (J) : Addition and Subtraction Rule

33 + x2 J3
T T m T T
®[o3) @ o] 53] © 03]

STATEMENT-1: Ifa>0, b >0, tan-* [ij +tan-1[gj = g .= Xx=+ab.
X X

J-1w Iff(x) = tan-l[ﬁx — 3Xj + tan! (LJ 0 < x < 3, then range of f(x) is

STATEMENT-2: Ifm, n e N, n>m, then tan-l(mj +tan-1(n_mJ =I,
n n+m 4

(A) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is correct explanation for
STATEMENT-1

(B) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is not correct explanation
for STATEMENT-1

(©) STATEMENT-1 is true, STATEMENT-2 is false

(D) STATEMENT-1 is false, STATEMENT-2 is true

(E) Both STATEMENTS are false

If cos—x — cos™ = a, then 4x? — 4xy cos a + y? is equal to-

(A) 2 sin 2a (B) 4 (C) 4sin? a (D) — 4 sin? o
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PART - 1ll : MATCH THE COLUMN

Match the relation defined on set A = {a,b,c} in column | with the corresponding type in column ||
Column | Column I

(A) {a,b), (b,a) (p) symmetric but not reflexive and transitive
(B) {(a,b), (b,a), (a,a), (b,b)} (@) equivalence

© {(a,b), (b,c), (a,c)} n symmetric and transitive but not reflexive
(D) {(a,a), (b,b), (c,c)} (s) transitive but not reflexive and symmetric

Column -1 Column -1I
(A) If S be set of all triangles and f : S —» R*, f(A) = Area (p) one-one
of A, then fis

Bxw f:R— {%Tn nj and f(x) = cot}(2x — x? — 2), then f(x) is (a) many one
2x% —x+1

X2 —4x+4
(D) f: R > R and f(x) = e™ singx where p, q € R*, then f(x) is (s) into function

© If f : R - R such that f(x) = , then f(x) is N onto function

Match The column

(A) If f(x) is even & g(x) is odd then fog must be odd
(B) If g(x) is periodic then fog must be manyone
© If f(x) & g(x) are bijective (n then fog is periodic
(D) If f(x) is into (s) then fog is injective
® then fog is into
Let f (x) = sin™t x, g (x) = cos*x and h(x) = tan -* x. For what complete interval of variation of x the

following are true.
Column -1 Column -1I

(A) f(ﬁ) +g (ﬁ) = /2 (P) [0, )
®  10+g (V1] =0 @  [0.1]

1-x2

© 9 [1+ XZJ =2h(x) (n (- 1)

(D)  h(x)+h@)=h Gt—:j (s) -1.0

Match the column

Column -1 Column -1I
(A= Let a, b, c be three positive real numbers (p) T

eztan-lJ@ 1o [P@FD0) Han_l\/m,
be ca ab

then 6 is equal to

The value of the expression

tant [% tan ZAJ + tan-*(cotA)+ tan-*(cot®A) for 0 < A < (n/4)
is equal to

If x <0, then %{COS’l(ZXZ —1) + 2cos™ x} is equal to

The value of sin? 3 —cos™ 12 + cos 16 is equal to
5 13 65
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Bl Exercise-2 |
w Marked questions are recommended for Revision.

PART -1: ONLY ONE OPTION CORRECT TYPE

1= For real numbers x and y, we write xRy = x -y + \2 is an irrational number. Then the relation R is-
(A) Reflexive (B) Symmetric (C) Transitive (D) Equivalence relation

Let A= N x N be the Certesian product of N and N. Let

S={((m,n),(p,a) e AxA:m+qg=n+p}

Consider the following statements:

LIf ((m,n), (p, Q) €S, and ((p,q), (r, s)) € S then ((r,s), (m,n)) € S

II.There exists at least one element ((m,n), (p, q)) € S such that ((p, q), (m, n)) ¢ S

Which of the statements given above is / are correct ?

(A) I'only (B) Il only (C)Both land Il (D) Neither I nor II.

Let A = Z, the set of integers. Let R, = {(m, n) € Z x Z : (m + 4n) is divisible by 5 in Z}.
LetR,={(m, n) € Zx Z:(m + 9n) is divisible by 5 in Z}.

Which one of the following is correct ?

(A) R, is a proper subset of R, (B) R, is a proper subset of R,

(C)R, =R, (D) R, is not a symmetric relation on Z

Let X be the set of all persons living in a state. Elements x, y in X are said to be related if 'x < y’,
whenever y is 5 years older than x. Which one of the following is correct?

(A) The relation is an equivalence relation

(B) The relation is transitive only

(C) The relation is transitive and symmetric, but not reflexive

(D) The relation is neither reflexive, nor symmetric, nor transitive

The domain of the function f (x) = log,,, | -log, [1+ ij—l is:
Ix

(A)0O<x<1 (B)O<x<1 (C)x=>1 (D) null set

Ifg2-4pr=20, p>0, then the domain of the function f (x) =log (px®+ (p + q) X2+ (q +
ryx +r)is:

(A)R—{—i} (B)R—[(—oo,—llu{
2p
(C)R - {(—oo,—l)m{—iH (D) R

2p

x—[X]
1+x-[x]’
greatest integer part functions respectively )

1 1 1 1
®[o.3] @3] @3] ®f03)

eX — |

Let f (x) = R — A is onto then find set A. (where {.} and [.] represent fractional part and

Let f be a real valued function defined by f(x) = , then the range of f(x) is :

e + e

(W) R (8) [0, 1] (©) [0, 1) 0 |0.3)

The range of the function f (x) = IOgﬁ (2 —log, (16sin2 X + 1)) is
(A) (=, 1) (B) (-, 2) (C) (-, 1] (D) (-, 2]
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10.

Which of the following pair of functions are identical ?
2

(A) 1/1+ sin x , sing + cosg (B) x,X7
2
(C)\llx_z,(\/;) (D) O ¢ + 0n %2, 5 (In X

If domain of f(x) is (oo , 0], then domain of f(6{x}2 -5 {x} + 1) is (where {-} represents fractional part
function).

(A) U{n+% , n+ﬂ (B) (= o0, 0) © U{n+% , n+1} (D) U{n—%,n—ﬂ

nel nel nel

Let f: (e, ©) — R be defined by f(x) =0n (On(Un X)), then
(A) f is one one but not onto (B) f is onto but not one - one
(C) fis one-one and onto (D) f is neither one-one nor onto

If f (x) = 2 [x] + cos x, then f: R — Ris: (where [ ] denotes greatest integer function)
(A) one—one and onto (B) one—one and into

(C) many-one and into (D) many-one and onto
X|x|-4 ;xeQ
x|x|—/3;x2Q

(A) one-one, onto (B) many one, onto (C) one-one, into (D) many one, into

, then f(x) is

If f : R > R be a function such that f(x) :{

f(x)=|x-1], R* >R, g(x)=e, g [-1, ©) - R. If the function fog (x) is defined, then its domain
and range respectively are:
(A) (0, o) and [0, «) (B) [-1, «) and [0, «)

(C) [-1, ) and [1—1,ooj (D) [-1, ) and |:1—l,ooj
e e

Let f: (2, 4) — (1, 3) be a function defined by f (x) = x —{ﬂ (where [. ] denotes the greatest integer

function), then f -1 (x) is equal to :

(A) 2x (B) x + E} ©C)x+1 (D) x -1

The mapping f: R = R given by f (x) = x3 + ax2 + bx + c is a bijection if
(A) b2 < 3a (B) a2 < 3b (C)a2>3b (D) b2 > 3a

If the function f: [1, ) —[1, ) is defined by f(x) = 2x*-V then - is

(A) (1/2)- (B)% (1+«/1+4logzx)
(C)% (1—,/1+4|ogzx) (D) Not defined

Letf: N — N, where f(x) = x + (-1)*-*, then the inverse of f is.
(A)f2(x)=x+(-1)*-*,x e N (B) f1(x) =3x + (-1)*-*,x e N
C)f*(x)=x,xeN (D) f1(x) = (-1-*,x e N

tan| ®+ Lcostx |+ tan| T - Leostx ,x#0is equal to
472 4 2

) x (®) 2x ©2 ©) 2
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21l.m

1-si 1+ si
The value of cot ‘/ anx+\/+3fnx ,where =
1-sinx — 1+ sinx 2

X T X X
Ar- B 5+ (©) 3 02~

. . (143 —
The domain of the function f (x) = sin~* {ZXWJ + «fsm (sinx) +log, ., (x*+ 1),

where {.} represents fractional part function, is:
(A) x € {1} B)xe R-{1,-1} C)yx>3,x=1 (D)x € ¢

A function g(x) satisfies the following conditions

0] Domain of g is (—o, o) (i) Range of g is [-1, 7]
(iii) g has a period = and (iv) g)=3

Then which of the following may be possible.

3 : =
A gx)=3+4sin(nt+2x—-4),nel (B) g(x) = _ X=nNn
3+4sinx ; X#nm

Cgx)=3+4cos(nt+2x—4),nel (D)gx)=3-8sin(nt+2x—-4),n el

The complete solution set of the inequality [cot*x]? — 6 [cot™ X] + 9 < 0, where [.] denotes greatest
integer function, is
(A) (- o, cot 3] (B) [cot 3, cot 2] (C) [cot 3, x) (D) (— o, cot 2]

The inequality sin-* (sin 5) > x2 — 4x holds for

(A) Xe(z—\/9—21t,2+\/9—2n) Jo_
(C)x<2—-9—2r

If sint ( X2 : X2 J = g forO<|x|< J2 , then x equals

(A) 1/2 (C) - 1/2 (D) -1

COt‘l(\/COSOL) - tan-l(\/COSa) = X. then sin x is equal to -
2| & 2| & d
(A) tan [ > j (B) cot ( > ) (C) tan a (D) cot ( > j

The Inverse trigopnometric equation sin-*x = 2 sin* o, has a solution for

(A) _g <a< g (B) all real values of a (C) |a| < % (D) |a| =

1
2
If f(x) = cot~1x 'RY > (0, gj

and g(x) = 2x — x2 : R —> R. Then the range of the function f(g(x)) wherever define is

®[o3] ®[o3) @[55 © {3

cos1 (sin (x + I

Given the functions f(x) =e 3)) , g(x) = cosec‘l[ and the function

4 — 2cosx
3

h(x) = f(x) defined only for those values of x, which are common to the domains of the functions f(x) and

g(x). The range of the function h(x) is :

Uy

(A) [eg,e"] (B) [e’g,e“] (©) (eg,e“) (D) [e_%,eg]
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PART -1l : SINGLE AND DOUBLE VALUE INTEGER TYPE

The domain of the function y = /sinx+cosx + N7x-x2-6 is [p, quu {% s} then value of

p+tq+r+sis

o)
X+=
The domain of f(x) such that the f(x) = 2 is prime is [x,, x,), then the value of 2(x, 2 + x,2). [Where

S

[.] denotes greatest integer function less than or equal to x]

3 2
x3+2x +3x+2 ‘X e R—{0}is

Number of integers in the range of the function f(x) = >
X7 +2X°+2x+1

Range of the function f(x) = |sin x |cos x| + cos X |sin X|| is [a, b] then (a + b) is equal to

If fand g are two distinct linear functions defined on R such that they map[-1, 1] onto [0, 2] and
h:R-{1,0, 1} > R defined by h(x) = % then |[h(h(x)) + h(h(1/x))] > n. Then maximum integral
a(x

value of nis :

If f(x) = ﬁ g(x) = f (f(x)), h(x) = f(f(f(x))), then the absolute value of f(x) . g(x) . h(x), where x =0, 1,
is

If f(x) = ax” + bx® + cx —5; a, b, ¢ are real constants and f(—7) = 7 then maximum value of |f(7)+17cosx|
is

If f(x) = 4a3— l x® + (a—3) x2 + x + 5 is a one-one function, then number of possible integral values of a

is
Number of solutions of the equation e 5" X = tan2x in [0, 10n] is

Let f(x)= ([a]? — 5[a] + 4)x® — (6{a}> — 5 {a} + 1)x — (tan Xx) sgn (X) be an even function V x € R, then the
sum of all possible values of '3a’ is
(where [-] denotes G.I. F and {-} fractional part functional part function)

Let f be a one—one function with domain {21, 22, 23} and range {x,y,z}. It is given that exactly one of

the following statements is true and the remaining two are false. f(21) = x; f(22) # x ; f(23) #y. Then
f1(x) is :

1+x

Letf:[-V2+1, V2 +1] > {%ﬂ —\E;l} be a function defined by f(x) = 1_X2 .

-1+ k(\/4x —4x? +1)

If F2(x) = o , X#0 then A+ pis.

0 , x=0

The number of real solutions of the equation x3 + 1 =2 32x—1, is :

If cos'x + costy + cos*z =x, where — 1 <X, y, z <1, then find the value of X2 + y2 + 22 + 2 xyz
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15. The sum of absolute value of all possible values of x for which cos tan - sin cot* x = /% .

16. If cot? n > E, n € N, then the maximum value of ‘n‘is:
T

) B L 10
If x e (0, 1) and f(x) :Sec{tanl(sm(cos LX)+ cos(sin lx)} _then Zf(%) is
r=2

cos(cos tx) + sin(sin ™ x)

If isin*1 _3sin20 =£, then tan 6 is equal to
2 5+4co0s20 4

The number of real solutions of equation ,/1+ cos 2x = +/2 sin (sinx), -10 n < x < 10 =, is/are

The number of solution(s) of the equation, sin-'x + cos (1 — x) = sin™* (— x), is/are

n
© 0 k
Find the value of SZ EZ:cotl[h 2 ,ZraJ
n=. n k=1 r=1

PART - 1ll : ONE OR MORE THAN ONE OPTIONS CORRECT TYPE

Let A={1, 2, 3, 4} and R be a relation in A given
by R ={(1,1), (2, 2), (3, 3), (4, 4), (1, 2), (2, 1), (3, 1), (1, 3)}, then relation R is
(A) Reflexive (B) Symmetric (C) Equivalence (D) Reflexive and Symmetric

Forn, m € N, n | m means that n is a factor of m, then relation | is
(A) Reflexive (B) symmetric (C) Transitive (D) Equivalence

2
nfa)zgnmn[ 4-X ],men
1-x

(A) domain of f(x) is (— 2, 1) (B) domain of f(x) is [-1, 1]

(C) range of f(x) is [-1, 1] (D) range of f(x) is [-1, 1)

D is domain and R is range of f(x) = \/x -1+ 2\/3 — X, then
(A)D:[1,3]; (B)D : (o, 1] U [3, »),

COR: [1,\/5] D)R: NE,JTO]

If [2 cos x] + [sin x] = — 3, then the range of the function, f (X) = sin x + {/3 cos x in [0, 2] lies in
(where [ ] denotes greatest integer function)

A [-3.43) (B) [-2,-3] (©) [-3,-1] (D) [-2,-3)

Let D =[—1, 1] is the domain of the following functions, state which of them are injective.

1
tant= x=0
X

(A) f(x) = (B) g(x) = x3

1 x=0
(C) h(x) = sin 2x (D) k(x) = sin (tx/2)
Let f(x) = x5 + x5 — x115 + x5 + 1. If f(x) divided by x® — X, then the remainder is some function of x say

g(x). Then g(x) is an:
(A) one-one function  (B) many one function (C) into function (D) onto function




Relations, Function & ITF /
8. The function f : X — Y, defined by f(x) = x2 — 4x + 5 is both one—one and onto if
(A) X=[2,0) &Y =1, ) (B) X =(-00,2] &Y =[1, )
(C)X=1[3,0) &Y =[2, ) (D) X =(—»,2] &Y = (1, )

f: N — N where f(x) = x — (-1)*then fis :
(A) one-one (B) many-one (C) onto (D) into

Which one of the following pair of functions are NOT identical ?
A) e(tm)2 gnd /x

(B) tan (tanx) and cot (cotx)

(©) c0s2x + sin?x and sin2x + cos*x

(D) % and sgn (x), where sgn(x) stands for signum function.

X

If the graph of the function f (x) = naz—x_ll) is symmetric about y-axis, then n is equal to:
x"(@* +

(A) 1/5 (B) 1/3 (C)1/4 (D)-1/3

x?2 x<1 . .
If f(x) = Lox xo1 & composite function h(x) = |f(x)| + f(x + 2), then

(A)h(x) =2x2+4x+4 VvV x<-1
B)h(x)=x2+x+1 V-1<x<1
C)hx)=x2-x-1 V-1<x<1
(D) h(x) = -2 vVx>1

0 for x=0
Letf(x) = { x2sin (%) for — 1<x <1 (x#0), then:

X |x| for x>1or x< -1

(A) f(x) is an odd function (B) f(x) is an even function
(C) f(x) is neither odd nor even (D) f’(x) is an even function

2
If f : [-2, 2] — R where f(x) = x® + tanx + [X 1

} is a odd function, then the value of parametric P,

where [.] denotes the greatest integer function, can be
(A)5<P<10 (B)P<5 (C)P>5 (D)P =15

Iff: R — [— 1, 1], where f (x) = sin (g[xﬂ , (where [.] denotes the greatest integer function), then

(A) f (x) is onto (B) f (x) is into (C) f (x) is periodic (D) f (x) is many one

2x (sin x + tanx)
2[X+2n} _ 3
1L

(A) odd (B) Even (C) many one (D) one-one

Iff (x) = then it is, (where [.] denotes the greatest integer function)

Identify the statement(s) which is/are incorrect ?

(A) the function f(x) = sinx + cosx is neither odd nor even

(B) the fundamental period of f(x) = cos (sinx) + cos (cosXx) is
(C) the range of the function f(x) = cos (3 sinx) is [- 1, 1]

(D) f(x) = 0 is a periodic function with period 2
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18.=

sin 7t [X]

If F(x) = , then F (x) is: (where { . } denotes fractional part function and [ ] denotes greatest

integer function and sgn (x) is a signum function)
(A) periodic with fundamental period 1 (B) even

(C) range is singleton (D) identical to sgn {sgn {x} J_ 1

Jixt

Letf: R > Rand g: R —» R be two one-one and onto functions such that they are mirror images of
each other about the line y = a. If h(x) = f(x) + g(x), then h(x) is

(A) one-one (B) into

(C) onto (D) many-one

Which of following pairs of functions are identical.
(A) f(x) =€MSeC X and g(x) = sectx

(B) f(x) =tan (tan~*x) and g(x) = cot(cot*x)

(C) f(x) = sgn (x) and g(x) = sgn (sgn (x))

(D) f(x) = cot?x. cos?x and g(x) = cot?X — cos?x

If sin-ix + sin-y + sin-'z = 3—; , then

9
(A) XlOO + leO + ZlOO —_ Xlol " lel " 2101 = (B) X22 + y42 + 262 — X220 _y420 — 2620 = 0

X2008 +y2008 +22008

(Xyz)2009

If X = cosec tancos cottsec sintaand Y = sec cot!sin tantcosec cos*a; where 0 < a < 1. Find the
relation between X and Y. Then

(A) X=Y (B)Y:J?ﬂ—a2

(C) X=Y (D) X=2Y

(C) x°+y»+75=0 (D =0)

If o satisfies the inequation x2 — x — 2 > 0, then a value exists for
(A) sint o (B) cos a (C)secta (D) cosec™ a

For the function f(x) = On (sin - Dog, X),
(A) Domain is E 2} (B) Range is {—oo, fnﬂ
(C) Domain is (1, 2] (D) Range is R

In the following functions defined from [-1, 1] to [-1, 1] , then functions which are not bijective are

(A) sin (sin—*x) (B) gsin-l(sin X) (C) (sgn x) Un ex (D) x® sgn x
T

The expression —
J2 | costantsincot /2t 2+1t2

(A) 1/2 (B) -5 €)1 (D) 3/4

1 { sincot *costan™'t }{ 1+2t2

} can take the value

2
-X .
If 0 < x <1, then tan- is equal to:
1+x

1 1+x 1-x 1 .
A) —costx B) cost,[—— C)cos?t,|— D) —sinx
™ 5 () 1/ 5 (©) 4/ 5 (D) 3




Relations, Function & ITF /

28.m  Iff(x) = cosix + cos {g+%\/3 -3x? } , then

2) 2\ =
wi3)- @33

1) 1 :
©) f(gj =3 (D) f(gj 2 cost

Z tan*l is equal to:
-2n% + 2

(A)tant2+tant3 (B)4tant1 (D) seC*l(—«/E)

If sin? (2 cos™ (tan x)) = 1 then x may be

(A) x=m+ tan-l(%j (B) X=7— tan-l(TJ
Cyx=-n+ tan-{%} (D) x =—n —tan™ ( ]

If sin~t x + 2 cot* (y? — 2y) = 2%, then
(A)x+y=y? (B)x2=x+y C)y=y? (D) x2—x+y=y?

PART - IV: COMPREHENSION

Comprehension # 1

2.n

3n

Given a function f: A - B ; where A={1, 2, 3,4, 5} and B ={6, 7, 8}

Find number of all such functions y = f(x) which are one-one ?
(A)O (B) 3° (C) °P, (D) 5°

Find number of all such functions y = f(x) which are onto
(A) 243 (B) 93 (C) 150 (D) none of these

The number of mappings of g(x) : B — A such that g(i) < g(j) wheneveri<jis
(A) 60 (B) 140 (C) 10 (D) 35

Comprehension # 2

Let the domain and range of inverse circular functions are defined as follows
Domain Range

sin—x [-1, 1]
COosX [-1, 1]
tan-1x R

cot1x R

cosecx (—o0, 1] U [1, w0)

secx (—o0, 1] U [1, =)
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. 3 . .
4. sinix < Tﬁ then solution set of x is

(A) (% , 1} (B) (—% ,—1} © { (D) none of these

If xe [_7“ gj , cosec! cosec X is
(A) 2n — X (B) ™+ x (C) = —x

If x € [-1, 1], then range of tan-*(—x) is

®) [37 774“} (B) [37 Sﬂ (©) [, 0] (D) H, ﬂ

Bl Exercise-3 |
PART - | : JEE (ADVANCED) / lIT-JEE PROBLEMS (PREVIOUS YEARS)

* Marked Questions may have more than one correct option.

w Marked questions are recommended for Revision.

1. The maximum value of the function f(x) = 2x® — 15x? + 36x — 48 on the set A = {x [x* + 20 < 9x} is
[IT-JEE 2009,P-2,(4, -1), 80]

X

If the function f(x) = x® + e2 and g(x) = f(x), then the value of g'(1) is  [IIT-JEE 2009,P-2,(4, -1), 80]

Let f(x) = x2 and g(x) = sin x for all x € R. Then the set of all x satisfying (fogogof)(xX)=(gogof)
(x), where (f o g) (x) = f(g(x)), is [IT-JEE 2011, Paper-2, (3, -1), 80]

(A) £Jnt,ne{0,1,2,..} (B)+Jnm,ne{1,2,..}
(©) g+ 2nm, n e { - (D) 2nm, n e {...,-2,-1,0,1,2,..}

Let f(6) = sin| tan™* , Where ~Z<9<Z  Then the value of d (f(0)) is
4 4 d(tano)
[NT-JEE 2011, Paper-1, (4, 0), 80]
The function f: [0, 3] — [1, 29], defined by f(x) = 2x3 — 15x2 + 36x + 1, is
(A) one-one and onto (B) onto but not one-one
(C) one-one but not onto (D) neither one-one nor onto
[IT-JEE 2012, Paper-1, (3, -1), 70]

Let f: (-1, 1) —» IR be such that f(cos 46) =#2 for 6 (0, E]u(ﬁ, Ej . Then the value(s) of
2-sec” 0 4 4 2

f( %J is (are) [NT-JEE 2012, Paper-2, (4, 0), 66]

3 3 2 2
(A)l—\/; (B)1+ \/; (C)l—\/; (D)1+\/;

23 n
The value of cot {Z:cot‘1 [1+ ZZkJJ is [JEE (Advanced) 2013, Paper-1, (2, 0)/60]
k=1

n=1
23 25 23 24
A 2 ®) >3 © 5, ©)
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8. Match List I with List Il and select the correct answer using the code given below the lists :
List - List - 11
1/2

-1 : -1
Pa 1 [cos(tan y)+ysin(tan™'y)

y? | cot(sin”'y)+tan(sin'y)

2
J +y* | takes value

Q. If cos x + cosy + coxz=0=sinx + siny + sin z then
: X—Yy .
possible value of cos — is

T . . .
If cos (Z— x] COS 2X + Sin X Sin 2X Sec X = €0S XSin 2X sec X +

cos (% + x] cos 2x then possible value of sec x is

If cot (sin‘1 \/1—7) =sin (tan‘1 (x%)) X %0, 4. 1

then possible value of x is [JEE (Advanced) 2013, Paper-2, (3, —1)/60]

Codes :

(A)
(B)
(©
(D)

Let f: (— j — R be given by f(x) = (log(sec x + tanx))3. Then

T

2 b
[JEE (Advanced) 2014, Paper-1, (3, 0)/60]

(A) f(x) is an odd function (B) f(x) is a one-one function

(C) f(x) is an onto function (D) f(x) is an even function

Let f: [0, 4n] — [0, n] be defined by f(x) = cos (cos x). The number of points x e [0, 4x] satisfying the

equation f(x) = 1018)( is [JEE (Advanced) 2014, Paper-1, (3, 0)/60]

If oo = 3sint (1%) and B = 3cos™ (gj where the inverse trigonometric functions take only the principal

values, then the correct option(s) is(are) [JEE (Advanced) 2015, P-2 (4, —=2)/ 80]
(A)cospB>0 (B)sinp<0 (C)cos(a+B)>0 (D)cosa <0

The number of real solutions of the equation

(& SRR © & A
it | 2, X -x2, 3 J=a et |2 -3 -2 9|

i=1

lying in the interval (—% %] is . [JEE(Advanced) 2018, Paper-1,(3, 0)/60]

(Here, the inverse trigonometric functions sin~*x and cos~'x assume values in {—g g} and [0, ],
respectively).

Let X be a set with exactly 5 elements and Y be a set with exactly 7 elements. If o is the number of
one-one functions from X to Y and Bis the number of onto function form Y to X, then the value of

é(B -—o)is___ . [JEE(Advanced) 2018, Paper-2,(3, 0)/60]




Relations, Function & ITF /

14.

Let Ex= {x eR:ix=# 1andi1 > O} and Ez = {x €E, :sin™ [Ioge [%j}ls areal number} :
X -

. . . . . . T
(Here, the inverse trigonometric function sin-1x assumes values in {—E, } J)

Let f: E1 — R be the function defined by f(x) = Ioge[ X J
X —

and g : E2 — R be the function defined by g(x) = sin-! [Ioge (LB

LIST-I

(P) The range of fis

(Q) The range of g contains

(R) The domain of f contains

(S) The domain of g is

The correct option is
AP->4Q0Q->2,R>1,S—>1
CP>4Q0>52,R>1,S—>6

x—1

[JEE(Advanced) 2018, Paper-2,(3, —1)/60]
LIST-II

(1) [—oo,i} U {

(2) (0, 1)
11
®|-33)

(4) (~o0, 0) U (0, @)
5) (_w,i}
e—1

1 e
(6) (=, 0) L (5,;}

B)YP—->3Q—>3;R>6;S—>5
DOD)P>4Q—>3;R>6,S—>5

PART -1l : JEE (MAIN) / AIEEE PROBLEMS (PREVIOUS YEARS)

Consider the following relations :

[AIEEE-2010, (4, — 1), 144]

R {(x, y)| x ,y are real numbers and x = wy for some rational number w}

S=/{ (% %j | m, n, p and q are integers such that n, g # 0 and gm = pn}

Then

(1) neither R nor S is an equivalence relation

(2) Sis an equivalence relation but R is not an equivalence relation

(3) R and S both are equivalence relations

(4) Ris an equivalence relation but S is not an equivalence relation

Let R be the set of real numbers.

[AIEEE-2011(Part-I), (4, — 1), 120]

Statement-1: A={(x,y) e Rx R :y—xis an integer} is an equivalence relation on R.

Statement-2 : B = {(x, ¥) € R x R : x = ay for some rational number a} is an equivalence relation on R.
(1) Statement-1 is true, Statement-2 is true; Statement-2 is a correct explanation for Statement-1.

(2) Statement-1 is true, Statement-2 is true; Statement-2 is not a correct explanation for Statement-1.
(3) Statement-1 is true, Statement-2 is false.

(4) Statement-1 is false, Statement-2 is true.

Consider the following relation R on the set of real square matrices of order 3.

R ={(A, B)|A = P~1 BP for some invertible matrix P}. [AIEEE-2011(Part-II), (3, - 1), 120]
Statement -1: R is equivalence relation.

Statement - 2 : For any two invertible 3 x 3 matrices M and N, (MN)~1 = N-IM1,

(1) Statement-1 is true, statement-2 is a correct explanation for statement-1.

(2) Statement-1 is true, statement-2 is true; statement-2 is not a correct explanation for statement-1.
(3) Statement-1 is true, statement-2 is false.

(4) Statement-1 is false, statement-2 is true.




Relations, Function & ITF /

4, The domain of the function f(X) = ——— is: [AIEEE 2011, 1, (4, -1), 120]

(1) (=0, =) (2) (0, ») (3) (==, 0) (4) (o0, ) — {0}

Let f be a function defined by f(x) = (x—1)? + 1, (x > 1). [AIEEE 2011, I, (4, -1), 120]
Statement - 1: The set {x : f(x) = f*(x)} = {1, 2}.

Statement - 2 : fis a bijection and f1(x) = 1 + Jx -1, x> 1.

(1) Statement-1 is true, Statement-2 is true; Statement-2 is a correct explanation for Statement-1.

(2) Statement-1 is true, Statement-2 is true; Statement-2 is NOT a correct explanation for Statement-1
(3) Statement-1 is true, Statement-2 is false

(4) Statement-1 is false, Statement-2 is true .

If X, y, zare in A.P. and tan-'x, tan-'y and tan-'z are also in A.P., then [AIEEE - 2013, (4, -1),120]
Q) x=y=2z (2) 2x=3y =62z (3) 6x=3y=2z (4) 6x=4y =3z

If g is the inverse of a function f and f'(x) = Ls , then g'(x) equal to :
1+Xx
[JEE(Main)2014,(4, — 1), 120]

L (@) 1+ {g() (3)1+x (4) 5x

1) ——
. 1+{g(x)y°

Let tan-ly = tan-x + tan (12—)(2) , Where |x| < % . Then a value of y is
- X
[JEE(Main)2015,(4, — 1), 120]
3x-x3 @) 3x+x3
1+ 3x? 1+ 3x?

3x—x3 3x +x°

@) 1-3x%2 @) 1-3x2

3)

If f(x) + 2f [%] =3x,x#0,and S={x e R: f(x) =f(—X)} ; then S : [JEE(Main)2016,(4, — 1), 120]

(1) contains exactly one element (2) contains exactly two elements.
(3) contains more than two elements. (4) is an empty set.

Two sets Aand Bareasunder: A={(a,b) e RxR:|Ja-5|<land|b-5<1};

B={(@a, b) e RxR: 4(a—6)?+ 9(b-5)? < 36 }. Then; [JEE(Main)2018,(4, — 1), 120]
(1) AnB=4¢ (anempty set) (2) Neither AcB norBc A

(3)BcA (4) AcB

If cos™t 2 + cos™t 3=t X >E then x is equal to :
3x 4x 2 4

[JEE(Main) 2019, Online (09-01-19),P-1 (4, — 1), 120]

1) —1‘2‘5 @ —igs 3) —1‘2‘6 (a) Y45 f’

For x e R—{0, 1}, let fi(x) = % f2(x) =1 — x and fa(x) = % be three given functions. If a function, J(x)

satisfies (f, 0 Jof)) (x) = f3(x) is equal to : [JEE(Main) 2019, Online (09-01-19),P-1 (4, — 1), 120]

) %fa(x) (2) fa(x) (3) fa(x) (4) fa(x)
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n=1 p=1

19 n
13. The value of co{Zcot-{u ZZpD is : [JEE(Main) 2019, Online (10-01-19),P-2 (4, — 1), 120]

19 21 22 23
@ 57 @ I3 ®) 55 O

The number of functions f from {1, 2, 3, ...., 20}, onto {1,2,3, ,20} such that f(k) is a multiple of 3,
wherever k is a multiple of 4, is : [JEE(Main) 2019, Online (11-01-19),P-2 (4, — 1), 120]

(1) 5! x 6! (2) (15)! x 6! (3) 65 x (15)! (4) 56 x 15

Let Z be the set of integers. If A ={x € Z : 20*20°-5%6) _ 1) and B = {x e Z: —3 < 2x—1< 9} then the

number of subsets of the set A x B, is — [JEE(Main) 2019, Online (12-01-19),P-2 (4, - 1), 120]

(1) 218 (2) 212 (3) 215 (4) 210
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EXERCISE - 1
PART - |

Section (A) :
Al 9 A-2. {(2,4),3, 4} A3 2 A-4. R={(2,1),(3, 3),(45),(5, 7}

A-5. (i) {-3,-2,-1,0,1,2 3} (i) {0, 1, 2, 3, 4}
(iii) {=3,4),(-2,3),(-1,2),(0,1),(1,0),(21), @3 2}

A-6. {(-1,0), (-1,1), (0,2), (1,2)}

Section (B):
B-1. (i) Reflexive and transitive but not symmetric.
(ii) neither reflexive nor transitive but it is symmetric

B-3. (iii) & (v) B-6. Reflexive and symmetric but not transitive
Section (C):
C-1. (i) yes (ii)no (iii)no (iv) no

C2. ()R-{-1,1} (i 2nn — gs X < 2nm + g nel (i) (0, «) (V)R (v)[-2,0)u (0, 1)

i) (2 3] i)  (=0,-1] U [0, ®) (vii) (—%ﬂ u{‘r’; 6)
([0, 1] (i) [-1,1] (i) R (iv) ¢

™ | [nn nm+ = } Vi)R—{2na},nel (v (0, 1] U [4,5) (viii) (2, 3)

nel

(i) [0, =) i , (iii) [0, 4] (iv) {-1, 1}

() Domain : R, Range : (i) Domain: Nu {0}, Range : (n!: n=0, 1, 2,...}
(iii) Domain R — {3}, Rang — {6} (iv) Domain : R, Range : {1}
(i) [0, 10] (ii) (0, 1] (jii) (— oo ;'—g 1 (iv) [-4, 3] (V) [-1, 1] (Vi) R

(vil)ne N

. 1 .
(if) {me (|||) }

1 3
03] 0.3
(Vi)  [4, ) (viii)  [-11, 16] (ix) % }

®x 1 (xi) [1—sinJ§, 1+ sim/i]

(i) many-one & into (i) many-one & into (iii) one-one & onto (iv) many-one & into

(v) one —one & into (vi) many-one & into (vii) many-one & into  (viii) many-one & onto
(ix) many-one & into

C-9. () bijective (injective as well as surjective) (ii) neither surjective nor injective
(iii) surjective but not injective

C-10. (i) many-one & onto (i) many-one & into

C-11. (i) No (i) Yes (iii) Yes (iv) No C-12.= n", n!
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Section (D) :

D-1. (i) No (i) No (iii) No (iv) No D-2. (2, )

D-4.  [fo(goh)] (x) = [(fog) oh] (X) = sin? x

D-5. (i) fog=x,x>0;gof=x,x e R (ii) [sin x|, sin |x|

32 —4x+2 X°+2
x-1? ' x?+1

iy sin (x?), (sinx)? (iv)

2-2x+x2, 0<x<1

Domain : [1,2]; Range: [0n2, (On4) D-7. f(g(x)) =
2-X, -1<x<0

() x e R—{0, 1} (i) xeR-{=2 -1}

(i) xeR- {-g —1} (v) xeR-{=2 -1}

32 x xeQ-{0} 3"2x xeQ-{0}
32 x x e Q° 3"x X e Q°

fof (x) = {

x2+1 xe[-1 2]
D-10. f(g(x)) = {2x>+1 xe(2 3)
2x+5 x¢€][3,5]
Section (E) :
E-1. (i) even, (i) neither even nor odd (i) even, (iv) neither even nor odd

(v) even (vi) even
E-2. () neither even nor odd (ii) even (i) odd (iv) even

E-4.  ()2r (i) 2n ()24 (v)70m (V) 2r (Vi) n/6 (vii) 2n
Section (F) :
F-1. (i) f* Does not exists (i)F1:R>R;f1=7+(4—x5)13

(i) FiRoR; 1= -Ze-x (v)  Fic)=—tEVax=s “24"‘3
F-2. f':R-R,f(x) =L on (x + X2 +1) F-3. (a) F(x) = Vx XSO, 3 (b)x= ER

2 —\/; x>0 2

F-4. 1 F-5. a=2
Section (G) :

G-1. () [=1,1]-{0} (ii) {—%ﬂ Giy o G-2. (i) (= oo, On n/2](ii) (0, n/2] (iii) [0, ]

. 1 L T . n+1
G-3. ()1 (i) ﬁ (i) 5 G-4. (i) n(Tj

G-5xa (i) [-1,0) (i) (=0, cot3) U (cot 2, «)
(i) —-sinl<x<1 (iv) cos2<x <1 (v) no solution

G-6.= B=[0,4];f*(x)= %( i
Section (H) :
. b T ... 3T R
H-1. (i) =% (||)—§ (iii) 7 (iv) "
H-2. (i) n—4 (i) 4 - 10 (iii) 2n—-6 (iv) 47 - 10
H-3. (i) 0 (i) 1 H-4. x>1
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/

Section (1) :

a)g (i) 242 (i)

7. ()

1

+ = (i)

3
Section (J) :

J2. ()

G
4

2tanx — =« (ii)

tan- (x + n) — tan- x

N

63
V) —
16

1

+ —

2

W)%

w>1+§J§(W)

15

T — 2Sin~X

(vi)) 2 (vii) > ()

(iii)

N3

21 — 2c0S1X

1
22

PART - I

Section (A):
A-1. (C)
Section (B):
B-1. (A
B-7. (B)
Section (C):
c-1. (D)
c-8. (B)
Section (D) :
D-1. (A
Section (E) :
E-1. (B)
Section (F) :
F-1. (A
Section (G) :
G-1. (A
G-8. (A
Section (H) :
H-1. (D)
Section (1) :
-1.  (B)
Section (J) :
J-1.  (B)

©)

(B)
(B)

(B)
(A)

PART =1l

1) - (p), 2> ),

A - @n, B ->@n,
(A>q;B->rg ;Cos;Do1)
(A) - (a),
(A) = (p),

(3) = (s),

(C) —(.s),

(4) —>(a)
(D) = (a.n),

(B) = (s),

(B) = (p),

(€)= P,
(€)= P,

(D) = (),
(D) = (s)
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EXERCISE - 2

PART - |
4. (D)
11. (A
18.  (B)
25. (A

PART - I
4. 1

11. 22

18. 3

PART =l
(AC) 3. 4. (AD) 5. (BCD) 6. 7. (AD)
(AC) . 11.  (ABD) 12.  (ACD) 13. 14. (ACD)
(AC) . . (ABCD)19. (BD) . 21. (AB)
(CD) . . (BCD) 26. (AD) . 28.  (AD)
(ABCD) 31.

PART - IV

D) 4. (A) 5.

EXERCISE - 3

PART - |
2 3. 4. 1 5.
(ABC) 10. 11.  (BCD) 12.

PART =1l

4. 3) 5.

1. (@) 12.
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‘Advance Level Problems (ALP)

SUBJECTIVE QUESTIONS

w Marked Questions may have for Revision Questions.

Find the domain of the function f(x) = —IOgX+4 {Iogz 3
+X

2x—1}

2

Let f(x) = (x*2—x®+ x*—x+ 1)*2 . The domain of the function is :

Find the values of 'a'in the domain of the definition of the function , f(a) :«/Zaz —a for which the

roots of the equation, x2+(a+1)x+(a—1)=0 lie between—-2& 1.

The domain of the function f (x) :J 1 is:

(|x|-1) cos™ (2x +1) . tan 3x

Find domain of the following functions

Q) f(x) = \/Iogl,3 log, (Ix]> =5) , where [.] denotes greatest integer function.

(i) f(x)= 1 , Where [x] denotes the greatest integer not greater than x.
[[x-1]1 +[|12—-x]] - 11

x2+2x-3

(i) 00 = (x +0.5) 0500 073

5 _ gsinix® (7x+D!

o A

(iv)  f()=

, Where [.] denotes greatest integer function.

2

3 42 =%

The range of the function f (x) = sinl{x2 + %} + cos1 {xz —ﬂ where [ ] is the greatest integer

function, is:

Find the range of f(x) = 2{—1} —{x}, (where {.} represents fractional part of x)
—X




Relations, Function & ITF /
f 2
XZ+1-3x then find the range of f(x).

VX% +1+x

ff:R>R; fx)=

If a function is defined as f(x) = /Iogh(x) g(x) , where g(x) = |sinx| + sinx , h(x) = sinx + cosx , 0 < x <n

.Then find the doman of f(x).

Find the domain and range of the following functions.

{ X
() f(xX) = cos?* log,; u , Where [.] denotes the greatest integer function .
X

(i) f(x)= \/Iogl,2 log, [x2 +4X + 5] where [.] denotes the greatest integer function

2
(iii) f(x) =sin~t {log2 [X?” , Where [ . ] denotes greatest integer function .

(iv) f(x) =log,_,sinx, where [] denotes greatest integer function .
f(x) = tan! (,/[x]+[—x]) + ,}2— | x|+ iz , (where [ ] denotes greatest integer function)
X

sin® X + 4sinx +5

If f(x) = , then range of f(x) is

2sin® x +8sinx + 8

Find range of the function f(x) = log, [3x—[x+[x+[xﬂﬂ
(where [-] is greatest integer function)
If f(x) =

2

and g(x) = sin t x + 8 {g}where {-} denotes fractional part function then
X +1

the find range of f(g(x))
If the range of the function f(x) = Xy cosm (A-2[x)) + sin =X is E,E v
4 2 2 44
{%%J v/ {ZYTﬂgj , (where {.} and [.] represent fractional part and greatest integer part functions

respectively), then o2+ p2+y2+ 82 is
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15.

The fundamental period of sin% [x] + cosn—zx + cosg [x], where [ . ] denotes the integral part of x, is.

2011 _
Consider the function g(x) defined as g(x), [x(z ) —1) = (x+1N)(x% +1)(x* +1)

(Ix| # 1). Then the value of g(2) is equal to

It is given that f(x) is a function defined on N, satisfying f(1) = 1 and for any x € N
f(x+5)>f(x) +5 and fi(x+1)<f(x)+1
If g(x) = f(x) + 1 — x, then g(2016) equals

Find the integral solutions to the equation [x] [y] = X + y. Show that all the non-integral solutions lie on

exactly two lines. Determine these lines. Here [ .] denotes greatest integer function.

Let f(x) = Ax2 + Bx + C, where A, B, C are real numbers. Prove that if f(x) is an integer whenever X is
integer, then the numbers 2A, A + B and C are all integers. Conversely, prove that if the numbers 2A, A

+ B and C are all integer then f(x) is an integer whenever x is an integer.

Suppose X and Y are two sets and f: X — Y is a function. For a subset A of X, define f(A) to be the
subset {f(a) : a € A} of Y. For a subset B of Y, define f-*(B) to be the subset {x € X : f(x) € B} of X. Then
prove the followings

(i) Statement "f-1(f(A)) = A for every A c X" is false

(ii) Statement "f-1(f(A)) = A for every A < X if only if f(X) = Y" is false

(i) Statement "f(f*(B)) = B for every B — Y" is false

(iv) Statement "f(f-*(B)) = B for every B c Y if only if f(X) = Y" is true

2

2

Letg: R — (0, n/3] is defined by g(x) = cos™ [)1(
+ X

] . Then find the possible values of ‘k’ for which g

is surjective.

let0O<a B,y <g are the solutions of the equations cosx = X, cos(sinx) = x and sin(cosx) = x

respectively, then show that y<a <

Let f(x) = log,log,log,log.(sinx + a@?). Find the set of values of a for which domain of f(x) is R.
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tan-! (tan 0) = > 725 , Sin~t (sin 0) =

cos™ (cos 0) = 0 0<0<m
2n—-0 <0< 2n
Based on the above results, prove each of the following :

(i) costx=sint y1-x%> if 0<x<1

(ii) sint x = cost \V1-x? if 0<x<1

V1-x2 :
X

(iii) costx=m+tan™? f -1<x<0

Express cot (cosecx) as an algebraic function of x.

Express sin-x in terms of (i) cos™ y1— x?

(ii) tan- ——~ (iii) cot
1—x?
X x<1

If f{(x)=| x2 , 1<x<4 ,thenfind f*(x).

8\/; , X >4

y

2 2
sin-t X—+— + cos (L-FL—ZJ equals to:
49 22 32

2
If o =2 tan-l[l1 * Xj &P = sin-{i ij for 0 < x < 1, then prove that o+ B = n. What the value of
X + X

o+ pwillbeifx>17?

Solve {cos*x} + [tan* x] = O for real values of x. Where { . } and [ . ] are fractional part and greatest
integer functions respectively.

Find the set of all real values of x satisfying the inequality sec-*x > tan-x.

Find the solution of sin™? [—— — sin‘lx—_1 =sin? o
1+ X X+1 1+ X

0] Find all positive integral solutions of the equation, tan-* x + cot*y = tan* 3.
(i) If 'k' be a positive integer, then show that the equation:
tan' x + tan* y = tan-! k has no non-zero integral solution.

Determine the integral values of 'k' for which the system, (tan-* x)? + (cos* y)> = =n? k and

tan-t x + costy = g possess solution and find all the solutions.
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Answer Key (ALP)

1. (-4,-3) U (4, ) 2. (-0, ) : aE(—%-O} v Elj 4.

[-3, -2) U [3, 4) (ii) R—{(0,1)uU{l, 2., 12} U (12, 13)}
—llju(il]u[§ooj (iv) (E,nel,—lgns6j
2 2 2 2 7
—3-1 =3 +1 O 3 =13 +1
NN NN

7. [V2 —1,0) 8. (=1, o) 9. g, j
U

D: [2,0) : R:{n/2} (i) D: (—2—@,-3] ,[—1—2+\/§) R {0}]

(B U [148): R {202 ]

2

D8, MU 0 @2nn,2nn+m) ; R: (—0,0]}
n=1

o n. 1
{2, 1,1,2},R.{4,2}

12. {0, 1} 13. (6—15,1} 14. 15 15. 24

17. 1 18. Integral solution (0, 0); (2,2). x+y=6,x+y=0

—x2 -1 if x <—1
k= _L 23. ae (—x, —\/626)u(\/626, 00) 25. cot (cosecx) = X "X
2 VX% -1 if x > 1

1 2 .
—cos1—x?, if-1<x<0 __ .
0  sinix={ °° X ' X <P i) sinix = tant—2X forall x e (=1, 1)
cos™1— x2 if 0<x<1 J1-x2
2
cot™1=X it _q<x<0 «
X

sin~ix =

27.  f(x) = {Jx
[_x2 if 0<x<1 x?

cot ' ——2 =
X 64

29. -7 30. {1, cos 1} 31. {X:x e (-o, 1]} 32. x>0

Two solutions (1, 2) (2, 7) 34. k=1, x=tan (1 -7 ) % y = cos (ﬁ +1) %




