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Relations

Let A={1,2,3tand B={x:x € N, x is a prime

numbers less than 12}, then n(A x B) is equal to

(a) 12 (b) 15

(c) 32 (d) 36

IfA={2,3}then AXAXxA

(@) {2,2,2),(2,33),(23,2),(233),5,22)
(3,2,3),(3,3,2)(3,3,3)}

(b {2, 2,2),(2,23),(2,3,2),(233), 3,22
(3,2,3),3,3,2)(3, 1, 3)}

(C) {(ZJ 2} 2)} (2) 2) 3)} (2) 31 2)) (2) 3) 3)) (3) 2) 2)
(3,2,3),3,1,2)(,3,3)}

d {2,2,2),(2,2,3),(23,2),(23,3), 3,22
(3,2,3),(3,3,2)(3,3,3)}

If set A and B has 12 elements in common, then

the number of elements in (A x B) n (B x A) is

(@) 12 (b) 24

(c) 100 (d) 144
LetX=1{1,2,3,4,5}and Y={1, 3, 5, 7, 9}. Which of
the following is not a relation from Xto Y ?

(@ Ri={xy):y=x+2,xeX,yeV}

() R,={(1,1),(2,1),3,3),(43), (55}

(©) Ry={(1,1),(1,3),(3,5),3,7),(5 7}

(d R,={{1,3),(2,5),(2,4),(7,99%

Let Z be the set of integers. A relation R on Z is
defined asR ={(x,y) : xy <0, X, y, € Z}. Then, which

one of the following is correct?
(@) Rissymmetric but not reflexive

(b) Risreflexive but not symmetric

(¢) Rissymmetric and reflexive, but not transitive
(d) Risan equivalence relation

Let A={1, 2, 3, 4, 5}. The domain of the relation on
A defined by R={(x,y) : y=2x - 1} is

(@) {1,2,3} (b 11,2}

(0 {1,3,5} (@ {2,4

A relation on the set of straight lines is such that

two lines are related if they are parallel. This
relation is

10.

11.

12.

13.

(a) Symmetric but not reflexive and transitive.

(b) Reflexive but not symmetric and transitive.
(¢) Symmetric and reflexive but not transitive.

(d) Equivalence relation

If P and Q are two relations on a set A and both are

Reflexive Relations, then P N Q is
(a) Reflexive relation

(b) Symmetric relation

(c) Both reflexive and symmetric relations

(d) None of these

A relation R is defined on the set Z of integers as

follows: mRn <> m + n is odd. Then R is
(a) Reflexive and transitive

(b) Reflexive and symmetric

(¢) Symmetric and transitive

(d) Symmetric

Let the relation R be defined in N by aRb if 2a + 3b
=30. Then R is equal to

(@) {(8,3),(6,6), (9,4}

(b) {1,3),4,9),5,10), (12, 12)}

(0 {3,4),(6,5),(9,9), (12, 2)}

(d) 13,8),(6,6),(9,4), (12, 2)}
IfA={x,y):(x+3,5)=(6,2x+y)}
B={xy):(x+1,1)=(3,y-2)}

Find n (A x B).
(@) 1

(0 4

)

(b) 2

(d) 6

Which one of the following relations on the set of
real numbers R is an equivalence relation?

(a) aR;b < |a]=|b|

(b) aR,b<=ax>b

() aRyb < adividesb

(d aR,be=a<b

Let X be the set of all citizens of India. Elements
X, y in X are said to be related if the difference in

their age is 5 years. Which one of the following is
correct?



(a) The relation is an equivalence relation on X

(b) Therelationis symmetric but neither reflexive
nor transitive

(¢) Therelation is reflexive but neither symmetric
nor transitive

(d) None of the above

14. IfA={x*+y*’=1,xyeR}
Then, A is
(a) Reflexive (b) Symmetric
(¢) Transitive (d) Anti-symmetric

15. IfRbearelation from A={1, 2, 3, 4} to B={1, 3, 5},
i.e., (a,b) e R<>a<bthenRoR!is:

(@ {,3),(1,5),(23),(2,5),3,5), 4 5)}
(b {3, 1)(5, 1), (3, 2), (5,2), (5, 3), (5, 4)}
(0 {G,3),3,5),(5,3), (5 5}

@ {G3,3)3,4), (4,5}

16. If we define a relation R on the set N x N as (a, b)
R(c,d)<=a+d=b+cforall (a,b),(c,d) e NxN,
then the relation is
(a) Symmetric only
(b) Symmetric and transitive only
(¢) Equivalence relation
(d) Reflexive only

17. IfA={e f, g, h}and R={(g e), (¢ ), (f, ), (f, g),
(g, g), is a (h, h), (h, e)} is a binary relation on A
then which of the following is correct?

(@) R is reflexive but neither symmetric nor
transitive

(b) Risreflexive, symmetric, but not transitive

(¢) Risreflexive, transitive, but not symmetric

(d) Ris reflexive, symmetric, and transitive

18. Let R be the set of real numbers. Consider the
following subsets of R x R.
S={x,y):y=x+1land 0<x <2}, T={(x,y) : x-yis
an integer}. Which one of the following is true?

(a) Neither S nor T is an equivalence relation on
R.

(b) Both S and T are equivalence relations on R.

(¢c) Sisan equivalence relation on R, but T is not.

(d) Tisan equivalence relation on R, but S is not.

19. LetS={1,2,3...}. Arelation R on S x S is defined by
xRy if log,x > log,y and when a :% . Then the
relation is
(a) Reflexive only
(b) Symmetric only
(¢) Transitive only
(d) Both symmetric and transitive

E!ens;gn Relations

20.

21.

22,

23.

24.

25.

26.

27.

28.

For real numbers x and y, we write R < x -y + V2
is an irrational number. Then, the relation R is
(a) Reflexive (b) Symmetric

(¢) Transitive (d) None of these

On Q, the set of rational numbers, define a relation
R as follows: aRb if a cos 15° + b sin 15° is an
irrational number, then:

(@) Domain of Ris Q

(b) Domainof RisQ -7
(¢) Domainof RisQ-N
(d) Domain of Ris Q - A where A is a singleton set
Risarelation over the set of integers and it is given

by (x,y) e R,< |x-y|<1.ThenRis
(a) Reflexive and transitive

(b) Reflexive and symmetric

(¢) Symmetric and transitive

(d) An equivalence relation

IfR={(x,y):x,y € Z, x*+y*< 4} is a relation on Z,
then the domain of R is

(a) {0: 1: 2} (b) {_2: 2: 0}

(¢) {~2,-1,0,1,2} (d) None of these

A relation ¢ from C to R is defined by x¢y < [x| =y.

Which one is correct?
(@ (2+3i)¢13 (b) 3¢ (-3)

(¢ 1+1)¢2 d if1l

A relation defined on a set A = [-1, 1] as
R = {(x, y):sin'x+cos”'y = g} is

(a) Symmetric and reflexive but not transitive

(b) Reflexive and transitive but not symmetric
Transitive and symmetric but not reflexive
An equivalence relation

Let R be a relation over the set N x N and it is

defined by (a,b)R(c,d) >a+d=b+cthenRis
(a) Reflexiveonly  (b) Symmetric only

(¢) Transitive only (d) Anequivalence relation

For any two real numbers a and b, we define aRb if
and only if sina + cos?b = 1. The relation R is:
(a) Reflexive but not symmetric

(b) Symmetric but not transitive

(¢) Transitive but not reflexive

(d) An equivalence relation

IfR={(x,y):X,y € Z,x*+ 3y’<8} is arelation on the
set of integers Z, then the domain of R is

(@) {0,1} (b £2,-1,1,2}

(¢) {-1,0,1} (d) {-2,-1,0,1,2}




29. The relation R defined on the set A = {1, 2, 3, 4, 5}
by R={(x,y) : [x*- y?| < 16}, then:
(@ R={1,1),(2,1),31),(41),(2,3)}

30. The linear relation between the components
of the ordered pairs of the relation R given by:
R={(0,2), (-1, 5), (2, -4), ...} is

() R={(2,2),(3,2), 4,2), (2,4} (@ x+y=2 (b) 3x-y=1

(© R={(3,3),4,3),(54),3 49} (@ x+3y=2 (@) 3x+y=2

(d) None of these
1. (b) 2. (d) 3. (d) 4. (d) 5. (a) 6. (a) 7. (d) 8. (a) 9. (d) 10. (d)
11. (a) 12. (a) 13. (b) 14. (b) 15. (¢ 16. (¢) 17. (a) 18. (d) 19. (o) 20. (a)
21. (a) 22. (b) 23. (o) 24. (d) 25. (d) 26. (d) 27. (d) 28. (¢ 29. (d) 30. (d)

SOLUTION

1. (b) Wehave, A={1,2,3}and B=1{2, 3,5,7, 11} 6. (a) Since, A={1,2,3,4,5}
= n(AxB)=n(A) xn(B)=3x5=15 .. Relation from A to A
2. (d) A={2,3} R={kx,y):y=2x-1}={(1,1), (2, 3), 3, 5}}
AxA={2,3}x{2,3} = Domain ={1, 2, 3}
AxA={2,2),(2,3),(3,2),(3,3)} 7. (d) 1. Reflexive :
AxAxA={(2,2),(2,3),(3,2),(3,3)}x{2, 3} All the lines are parallel to itself, hence it is
reflexive.
={(2,2,2),(2,23),(2,3,2),(2,3,3),3,2,2) 9. Symmetric:
(3,2,3),3,3,2)(, 3, 3)} -5y ) € .C'
3. (d) We know If the line l is pa.rallt.el tom = m |1
n(A % B) ~n(B x A) = [n(A A B)J? Hence, t.h.e relation is symmetric.
—n(AxB)AnBxA)=n(AB)xn(BnA) 3. Transitive:
o (1, m), (m, n) € R
=l||mandm|n
=144
. . =l in=(0,n)eR
4. (d) R, is not a relation from X to Y because o this relation is also t "
(2,4) (7,9) g Xx Y. ence, Ts Te ation 1.s also transi n-ze.
5. (a) Given R={(x,y): xy<0,%,7, € Z} Heince, this is an equlvalenc.:e relation.
(i) Reflexi 8. (a) It is a standard result that if P and Q are two
1) Rellexive relations on a set A and both are Reflexive
VX, YeEZ=X X=x20 relations, then
Hence, (x,x) ¢ R P n Q Itis also a Reflexive Relation on the set A
R is not reflexive and also P U Q is also a Reflexive Relation on A.
(ii) Symmetric Since P is reflexive, for any a € A, (a, a) € P.
Let (x,y) € R=xy <0 Since Q is reflexive, for any a € A, (a, a) € Q.
=>yx<0=(y,x) e R =(a,a)ePnQ
9. (d) -~ Risarelation defined on the setZ of integers

Hence, R is symmetric.

(iii) Transitive

Let (-3, 2), (2,-1) e Rbut (-3,-1) ¢ Ras-3x -1
=3>0

.. Ris not transitive.

asmRn < m +nisodd

(1) Then, mRm = 2m it is not odd. Hence, it is
not reflexive.

(2) Let mRn < m +n it be odd. Hence, nRm <
n+m it is odd.
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10. (d)

11. (a)

12. (a)

13. (b)

Desi
Enrgh

.. This relation is symmetric.
(3)Let(2,3),(3,4) e Rbut2+4=6=(2,4)¢R,
Hence, this relation is not transitive.

Given that aRb: 2a + 3b =30

= 3b=30-2a
:>b=30—2a
fora=3,b=8
a=6,b=6
a=9,b=4
a=12,b=2

Hence, R ={(3, 8), (6, 6), (9, 4), (12, 2)}
A={x,y): (x+3,5) =(6,2x+V)}
Xx+3=6;5=2x+y
x=3;y=-1

A={G, -1}
B={(x,y): (x+1,1)=
x+1=3;1=y-2;
X=2y=3;

B={(2, 3)}

n(A x B) =n(A) x n(B)
=1x1=1

(i) Reflexive:

3, y-2)

aeR, aRja

= [a] = [a]

(i) Symmetric:
a,beR

aR,a = |a| = b|
= |b[=1al
=DbR;a

(iii) Transitive:
a,b,ceR
aR;b=|a| =
= |b|=
aR,c =R, is an equivalence relation on R.
We have, X = {All citizens of India }
andR={(x,y):x,yeX, |[x-y|=

|b|, bR,c
|c|. So,|al=[c|

For reflexive:-
|x-x|=0%5

©(x,x) e R
So, R is not reflexive
For symmetric:
letxRy = |x-y|=5=|y-x|=
= yRx
So, R is symmetric

Relations

14. (b)

15. (¢)

For transitive:

Letx,y, z € X such that
xRy = [x-y|=5
andyRz = |y -z| =
But|x-z|#5

So, R is not transitive.

The relation is symmetric but neither reflexive
nor transitive.

We have,

A={(x,y) [x*+y*=1,x,yeR}
Reflexive Relation

If (x, x) € A then
=>x2+x%=1

=2x’=1

=>x== \/_

does not hold for all R
Therefore it’s not a Reflexive
Symmetric Relation
If(x,y)e A

x2+y?=1

=Sy +x2=1

=(y,x) €A

v (X,y) € Athen (y,x) € A
Therefore, A is Symmetric
Transitive Relation

If (x,y) e Rand (y,z) € R
x*+y?=1landy?+z2=1
Subtract the above two equations
x?-72=0

= &F=

.. does not hold Vx, z € R
Therefore, A is not transitive

From the above definition, it is clear that A is
Symmetric only

Given, A={1, 2, 3, 4}
B={1, 3,5}
R={(a,b) :a<b}
R={(, 3), (1, 5), (2, 3), (2, 5), (3, 5), (4, 5)}
=R'={3,1),(51),3,2),(52),(5,3), (5 4}
(3,1) R, (1,3) eR
3,3) € RoR!
2)e R (2,5 R
5) € RoR™!

(
(3,
(
(5,1)eR%, (1,3) R

3,
5,




16. (¢

(5,3) € RoR?

(5,1)e R, (1,5 eR

(5,5)e RoR™!

Hence, RoR™' ={(3, 3), (3, 5), (5, 3), (5, 5)}

It is given that:

(a,b)R(c,d)<a+d=b+c

Let (a, b) e NxN.

= (a+b)=(b+a)

=(a,b)R(a, b)

Therefore, R is reflexive.

Let (a, b) R (c, d) where (a, b), (c,d) € NxN.
=(a+d)=(b+c)

= (b+c)=(a+d)

= (c+b)=(a+d)

= (c,d)R(a, b)

Therefore, R is symmetric.

It is given that (a, b) R (c, d).

= (a+d)=(b+c)

= (a-b)=(c-d) ..(1)
Let (c, d) R (e, f).

= (c+f)=(d+e)

= (c-d)=(e-f) ...(2)
From equations (1) and (2):

= (a-b)=(e-f)

= (at+f)=(e+bh)

= (a,b) R (e, f)

Therefore, R is transitive.

The relation R satisfies reflexive, symmetric,
and transitive.

Therefore, R is an equivalence relation.

A relation R on a set A is reflexive when :
{(a,a) R}, V aA

Soin the given case R={(g, e), (¢, f), (f, f), (£, g),
(g ), (b, h), (h, )} {(e, @), (£, D), (g, 9), (h, W)} R.
Therefore, the relation is reflexive

A relation R on a set A is symmetric when:

{(a, b) R, (b, a) R}, V a, bA

But in the given relation,

(e, f) R but (f, e) R, therefore not symmetric
Arelation R on a set A is transitive if and only if:
{(a, b) e Rand (b, c) € Rthen (a,c) e R}, V a,
b,ce A

But in the given relation

(e, f) e Rand (f, g) € Rbut (e, g) ¢ R, therefore
not transitive

18. (d)

19. (¢)

20. (a)

21. (a)

Since, (1, 2)e Sbut (2,1) ¢ S

.. Sis not symmetric.

Hence, S is not an equivalence relation.
Given, T={(x,y): (x-y) € I}

Now x - x =0 € I, it is a reflexive relation.
Again, now (x-y) eI

= y-x e [Itis a symmetric relation.
Let,

x-y=Iandy-z=1,

Now,

x-z=x-y)+({y-z)=I+L,el

.. Tis also transitive.

Hence, T is an equivalence relation.

Here it is given that: xRy = log,x > log,y and

a=—.
2
Then, we get log, (x)>log, (y)=x<y
2 2

The connection is not reflexive because, in the
case of reflexive, x < x is false.

In the case of symmetry, if x <y then y < x is
likewise false.

Ifx <yandy <z, then x < z, then the relation is
transitive exclusively.

Ry x-y+ 2 isanirrational number

Let (x,x) e R

Then, x-x+ 2 which s an irrational number.
.. Ris an reflexive relation

(+/2,0) € R but (0,+/2) does not belongto R

. Ris not a symmetric relation

(2,0) e R, (0,24/2) e R but (+/2,2+/2) does not
belong to R.

.. Ris not a transitive relation

Given, acosl5° + bsinl5° is an irrational
number.

cos (15°) = cos (45° - 30°)

= co0s 45° cos 30° + sin 45° sin 30°

Iz HFE)

\/§+1

G

sin (15)° = sin (45° - 30°)
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22. (b)

23. (¢

24. (d)

Design
Earch

= sin 45° cos 30° - cos 45° sin 30°

(HHER
B
22 22

22

acosl5°+bsinl5°=a ﬁ+1 +b \/5_1
22 22

_ax/§+ a +b\/§_ b
T2 22 22 22
(a+b)\/§+ﬁ

W2 22

Hence, the domain is Q.

Let, x be an element in Z

then, |x-x|=0<1

So, every element of Z is related to itself.
= Ris a reflexive relation.

Now, let the two elements in Zbe x, y
Therefore, |x-y|<1then|y-x|<1

So, xRy < yRx

= Ris a symmetric relation

Also, R is not a transitive relation because
(2,1)=2-1]<1eRand(1,0)=|1-0|<1e
Rbut (2,0) = |2-0|>1 ¢ R.

The relation states that x? + y? it must be less
than or equal to 4.

This describes a circle with radius 2 centered
at the origin.

Since x e Z that satisfies the inequality: x> < 4
This implies:
-2<x<2

if x=tl,y=+3
Therefore, the domain of R is : {~2,-1,0,1,2}
Wehave ¢ :C>Rx by |x|=y.

(not an integer)

Now,
A) 2+3i)$p 13

[(2+3i)=v2% +3%#13

So (2 + 3i) and 13 are not related.
(B) 3¢ (-3)

3| =3 = -3.

So, 3 and -3 are not related.

€ @a+i)¢2

Relations

25. (d)

26. (d)

[(1+i)[=vI*+1% =2

So, 1 +iand 2 are not related.
D)ig1

lij=1=1

So, i and 1 are related.
Hence, option (d) is correct.
sin'x +cos”'y = i
2
%,v) eR

e gin”! A,
. SIn X+ Cos X_E

= (x,x) eR
= R is reflexive

. -1 T
Let sin ' x+cos 'y=—
2
T . T 4 T
= —-—SIn X+——C0S8 y=—
2 2

-1 sl T
= c0s~ X +sin y—E
= (y, Xx) € R = R is symmetric

(y,2z) e R=>sin"ly+costz= g

. L, ox
sin”'x + cos 1z=5:>(x,z)eR

= R is transitive

= Ris an equivalence relation

We have, (a, b)R(c,d) =>a+d=b+c
Reflexive:

(a,b)R(a,b) >a+b=b+a
=a+b=a+b

This is true always, so R is Reflexive
Symmetric:

(a, b)R(c,d) =>a+d=b+c
(c,dR(a,b)=>c+b=d+a
—a+d=b+c

Which is also true, so R is symmetric
Transitive:

If (a, b)R(c, d) and (c, d)R(e, f) that is
atd=b+candc+f=d+e

Adding both equations
atd+c+f=b+c+d+e
a+tf=b+e

(a,b)R(e,f) e R

The relation is also transitive.




27. (d)

28. (¢

29. (d)

Let the given relation be defined as
R={(a, b) | sina+cos’b =1}

For reflexive,
(sin?a+cos’a=1,V0eR)
(sin?0+cos’0=1,V 0 €R)

=aRa

=(a,a) eR

R is reflexive.

For symmetric,

sina+cos’b=1
=1-cos’a+1-sin’b=1
=sin’b+cos?a=1

= bRa

Hence R is symmetric.

For transitive

Let aRb, bRc

=sina+cos’b=1

and sin’b +cos?’c=1

On adding eqs. (i) and (ii), we get
sin?a + (sin?b + cos?b) + cos?c =2
=sina+cos’c+1=2 ()
=sin?a+cos’c=1 ...(ii)
Hence R is transitive also.

Therefore,
relation.

relation R is an equivalence

x2+3y?<8,x,yeZ
Fory=-1=-x=-2,-1,0,1,2
Fory=0=>x=-2,-1,0,1, 2
Fory=1=x=-2,-1,0,1,2

Domain of R={-2,-1,0, 1, 2}

= Range of R=Domain of R ={-1, 0, 1}
Given that, R ={(x, y) : [x? - y?| < 16} and
the set, A={1, 2, 3, 4, 5}.

Now, letx =1,

= [x2-y?| <16

=1-y%<16

= |y2-1|<16

—=y=1,2,34

Letx=2,

= 4-y* <16

30. (d)

7 K/ /
L OC IR X S X4

= |y*-4|<16

=y=123,4
Letx=3,
=9-y% <16
= |y?-9|<16
=y=123,4
Letx=4,
=[16-y% <16
= |y?- 16| < 16
=y=123,4,5
Let

X =9,

= |25-y? <16
= |y?-25/<16
=y=4>5

Therefore, the relation R defined on the set
A={1,2,3,4,5} by

R={(x,y):|x?-y? <16, then
R={(1,1),(1,2),(1,3),(1,4),(2,1),(2,2),(2,3),(2,4),

(3,1),3,2),(3,3),3,4), 4, 1), (4,2), (4 3), 4,
4), (4, 5), (5,4), (5, 5).

Given R ={(0, 2), (-1, 5), (2, -4), ...}.
Let y = ax + b be the linear relation between
the components of R.

Since (0, 2) € R

—>y=ax+b

=2=b

Also (-1,5) e R

=5=-a+b

Substituting b =2 in the above equation, we get
=5=-a+t+2

=>-a=5-2

=a=-3

Substituting these values ofaand biny = ax +
b, we get

y=-3x+2

=>3x+y=2

Therefore, the required linear relation
between the components of the relation
R={(0, 2), (-1, 5), (2, -4), ..} is 3x +y=2.
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Function

. Let f: R — R be defined by f(x) = x* + 1. Then, the
pre-image of 17 is

(a) 4 (b) 3

(o) 2 (d) None

(x2 +1)

. The domain of the function f(x)=

x2 —3x+3
(@) R-{1,2} (b) R-1{1,4}
(0 R (d) R-{1}
. Find the range of f(x) =1 +3 cos 2x
(@) 12, 3] (b) [2,4]
() [-2,4] (d) None of the above

. If f(x) = 3 - x, -4 < x < 4, then the domain of log,
(f(x)) is

(a) [-4,4] (b) (-2,3]

(©) (-0, 3) (d) [-4,3)

. The composite mapping fog of the maps f: R — R,
f(x) =sinx, g: R —> R, g(x) =x*is

(b) (sin x)?

(a) sinx+x?

(c) sinx? (d) s;rzx
. Find the inverse for h(x)= 14+ ox .
—X
9x —1 4x +1
(@) 9+4x ) 9-x
(o) dx 1 (d) None of these

9+x

. Which of the following graphs represents a
function?

Ay

(a) x'= > X

vY

(0,0)

vy

(d) x' = > x'

8. The function f : R - {~1} > R - {1} defined by

L S
f(X) = m 18
(a) Both one-one and onto
(b) Only one-one
(¢) Only onto

(d) Neither one-one nor onto



9.

10.

11.

12.

13.

14.

15.

16.

Find the inverse for g(x) = 4(x - 3)° + 21.

(@ 3+ 5/%(){—21)
®) 3—;/%(“21)

(© %+,5/4(x+21)
(d) None of these

Which of the following functions are invertible?
(a) One-one Into Functions

(b) One-one Onto Functions

(¢) Many-one Onto Functions

(d) Many-one Into Functions

What is the domain of the function
f(x)=4/1-(x-1)

(@) (0,1) () [-1,1]

(©) (0,2) (@ [o,2]

If f(x) =x", n e Nand (g ° f)(x) = ng(x) then g(x) can
be

(@) n x| (b) e*

() 3-Ux (d) loglx|

Let f(x)=+x"+15, then the graph of the function
y = f(x) is symmetrical about

(b) Thelinex=y

(d) The origin

(a) The x-axis

(¢) The y-axis

)

The range of the function f(x) = sin[x], —% <x<

NI

where [x] denotes the greatest integer < x is

(a) {0} (b) {0, -1}
(¢) {0, £sinl} (d) {0, -sinl}
. . |sin x|
What is the period of ,secx =0 ?
secx
@ 3 () =
T[ . .
() n (d) Not periodic
Which of the following is an even function?
-1
(@) x[ax J (b) tanx
a*+1
a*—-a’ a*+1
d
© @ 5

17.

18.

19.

20.

21.

22,

23.

24.

Find the domain and range of the following
(1)

(x=1)

(a) Domain = Range

(b) Domain = [0, 4], Range = (-0, -1) U (1, 4]

(¢) Domain =R - {1}, Range =R - {2}

(d) None of the above

Let f(x)f(y) = f(xy) for all real x, y. If f(2) = 4, then

function f(x)=

what is the value of f [%j ?

(a) (b)

(c) (d)
Ifx,ye{l,2,3 4} thenf={x,y) : xy=x-y}is

1 1
4 2
1 4

(a) aone-one function.
(b) a onto function.

(¢) amany one function
(d) nota function

If f : [1, 0) — [2, ) is given by f(x)= X+l then
X

f1(x) equals
e
X
(©) XoNx —4 “;2_4 (d) 1++x%—4

Let f(x) and g(x) be two functions such that g(x) =
In(x) and f(g(x)) = €* - e, determine f(x).

(a) e —e*° (b) e +e*©

(c) e —e*° (d) e —e

The functional equation f(xy) = f(x) + f(y) holds for:
(a) All real numbers x,y

(b) Only positive values of x, y

(¢) Only negative values of x, y

(d) Allintegersx,y

sin3

ﬁ then the range of values of f(x) for
Sinx

If f(x):

real values of x is
(a) [_lJ 3]
(©) (3,%)

The range of a function

f(x) =v2-x +V1+xVx €[-1,2] is
(@) [3, 6] (b) 43, V6]
© [0.,V6] (@ [0.4/3]

(D) (o0, -1]
@ [-1,3)

Design
EQrch
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28. Let f(x)=log .25 and g(x) =log 5 then f(x) = g(x)

1+x 3x+x°
25, If f(x =loge(—),g X)=——— and g ° f(t) =
(x) 1-x () 1+3x? g7 10 holds for x belonging to
) e—1 (a) R (b) (0,1) U (1, +o)
g(f(t)), then what s gd(ﬁj equal to? (© ¢ (d) None of these
) 2 0 1 29. If x takes all real values, then the range of
© 0 (d 0.5 f(x)= o2 L
, x> +2x+4
1+x 3Xx+X
f(x)=log| — = 1
26. 1££(x) Og(l—x) and g(x) =375, then (@) [3, ) (b) (_w’g}
f° g(x) = k.f(x), then the value of k is 1 1
_ _ —oo,— d |=.3
(@) k=3 (b) k=2 (0 ( 00,3]u[3,oo) ( [3, }
() k=0 d k=8

30. Which of the following pairs of functions is non-
. identical?
PO (@) f(x)=[x|, g(x)=xsin (x)

27. The range of the function f(x)=x*+

@ [1, +) ) F@ (B) £00=x",g(0)=|x|
’ () f(x)=+x"—6x+9,g(x)=x-3
(c) [2,+) (d) None of these

(d) fx)=[{x}], g(x) = {[x}}

X/ X/ X/
RS X X g

ANSWER KEY

1. (a) 2. (¢) 3. (o) 4. (d) 5. (¢) 6. (o) 7. (¢) 8. (a) 9. (@) 10. (b)

11. (d) 12. (d) 13. (¢) 14. (d) 15. (d) 16. (o) 17. (¢ 18. (a) 19. (d)  20. (a)

21. (a) 22. (b) 23. (@) 24. (D) 25. (b) 26. (@) 27. (a) 28. (b) 29. (A  30. (o)
SOLUTION

1. (a) We have, f(x) =x*+1

= -3<3c0os2x<3

=f1(17)=x =1-3<1+3cos2x<3+1
=fx) =17 =-2<f(x)<4
=>x2+1=17 .. Range = [-2,4]
=x'=16 4. (d) We have, f(x) =3 - x, here -4 <x <4
=>x=14 For log, {f(x)} to be defined,
(x2+1) 3-x>0=>3>x
2. We h f(x)=——-2—
(c) We have, f(x)=———" =x<3

= (x*+1) is defined for allx € R
Also, x* - 3x + 3=0 has imaginary roots as D < 0.
. x? - 3x + 3is also defined for all real numbers,
ie,xeR

3. (c) We have, f(x) =1+ 3 cos 2x
s -1<cos2x<1

Design
EQarch

Function

= Domain = [-4, 3)
5. (c) We have,
(fog) (x) = f(g(x)) = f(x*) = sin x*
6. (c)Lety=h"!(x) = x=h(y)
1+9y
x=—22
4-y




7. (¢

=>x(4-y)=1+9y
=4x-xy=1+9y
=>4x-1=9y+xy
=4x-1=(9+x)y
_4x-1
C9+x

_ 4x -1
=h I(X)z 9+x

We know, function: It is a special type of
relation in which each and every element of its
domain is the preimage of a unique value in its
co-domain.

Graphical way to Identify: Draw a line parallel
to y-axis if it cuts at one point then that graph
represents a function and if it cuts at more than
one point then it is not a function.

y

(i) X' <

y

The line cuts the graph at two points, hence it
is not a function.

Ay

(0,0)

(ii) x' =

vy
The line cuts the graph at two points, hence it
is not a function.

~rY

(i) X' <

\ 4 Y’

The line cuts the graph at only one point, hence
it is a function.

' vy

The line cuts the graph at two points, hence it
is not a function.

X
. (@) W £(x)=—
8. (a) We have, f(x) i
1
f'(x)=———>0
() (x+1)2

.. fis one-one.
Lety e co-dom(f)

X
S>y=——=Xx=

dom(f
x+1 1—yE om( )

So, for every y in the codomain of f there exists
a x in the domain of f

- fis onto

9. (a) Lety=g™" (x) = g(y) =x

=4(y-3)°+21=x
>x-21=4(y-3)°

=g (x)=3+(x-21)

10. (b) By Definition we know that only One-one Onto

Functions or Bijective Functions are invertible
rest other functions are not invertible.

11. (d) y=f(x)=41-(x-1)" isdefinedif1- (x-1)?=0

1-(x-1220

=(x-12-1<0

=x*+1-2x-1<0

=x>-2x<0

=x(x-2)<0

x € [0, 2]

Hence, the correct answer is x € [0, 2].
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12. (d)

13. (o)

14. (d)

15. (d)

Design
Earch

We have, f(x) =x", n € N and (g ° f)(x) = ng(x).
Since f(x) = x"

Taking log on both sides.

logf(x) = n logx ..(i)
Also, it is given that (g ° f)(x) = ng(x).

g(f(x)) = ng(x) (i)
Comparing (i) and (ii), we get

g(x) =log x

Or we can say

g(x) =log |x|

As the argument of logis > 0

Thus, the g(x) can be log |x|.

Since an even function is a function for which
f(-x) = f(x) for all x in its domain.

And the graph of an even function has even

symmetry, which means that it is symmetric
about the y-axis.

We have, f(x)=+vx"+15
:f(—x): (—x)4+15

= f(—x):\/x4 +15
= f(-x) = {(x)

So, f(x) is an even function and hence, it is
symmetrix about the y-axis.

e i e i
——<x<—=>—<x<0or0<x<—
4 4 4

= -0.7857<x<00r0<x<0.7857
=[x]=-1lor[x]=0

= sin[x] = sin(-1) or sin 0.

= sin[x] = -sinl or 0.

- R(f) = {-sinl, 0}.

N

|sin x|
We have,
sec X
|s1n x| .
f(x)= =tsin X cos x
secx

1 .
=+—x2sinxcosx

2
= ilsinZX

2

. . . .2
We know, sin 2x is periodic with 5 but
T

secx#0=>x# (2n+1)5

|sin x|

Hence, —__ is periodic with 2n
secx

Function

. (a) Since an even function is a function for which

f(-x) = f(x) for all x in its domain.
We have,

r=x{ 3]

1+a*
= f(_x):’{:i ;ij
= f(-x) = {(x)

So, f(x) is an even function.

17. (¢) f(x) can take all real values for the value of x

exceptx=1

.. Domain =R - {1}

- f(x) = (x* - 1)/(x - 1) does not exist for x =1
S X)) = (k-1 +1)/(x-1)

=>flx)=x+1

Since, f(x) doest not existat x =1
=f1)=1+1=2

Hence, Range can not take the value 2.

.. Range =R - {2}

. (a) We have,

f)1(y) = flxy) (1)
for all real x, y and f(2) =4

Putting x =2, y = 1 in eq(i),

= f(2)f(1) = £(2)

=f1)=1

Now, putting x =—,y =2

. (d) Given,

f={xy) :xy=x-y} => fxy) =x-y
Putx=1,y=1=f(1-1)=1-1=0 ¢ {1,2,3,4}
Hence, here f(1) has no image so it is not a

function.




20. (a) Step 1: Bijective function: Let f(x) =log, (x), wherea>0anda#1

Given that f : [1, ) — [2, ] and f(x) =x +l Then, f(xy) = log, (xy) =log, (x) +1og, (y)

X Therefore, f(xy) = f(x) + f(y) is true for
f is bijective, logarithmic functions.
For one-one And we know, the logarithmic function
f(x)) =f(x,) log, (x), log, (y) is defined only for positive
1 1 values of x, y.
SX +—=X,+—
X X, 23. (a) Given that,
X, — X, sin3x
=X —X, =—= y=—
X Xy sinx
= X, =X, 3sinx —4sin’ x
y=——
For onto sin X
= —_— 1 2
x+122‘fx><122 y=3-4sin°x
X X .2 3-y
. . s X =——
So, range is equal to co-domain. 4
Step 2: Inverse function: We know that,
Therefore inverse exists. 0<sin’x<1
1 _
y:f(x):x-i-(—) 03—3 ySl
X 4
=>x*-xy+1=0 0<3-y<4
Yy’ -4} 3<-y<1
Sx=—
2 -1<y<3
(y+y -4} {y—+y -4} 24. (b) We have, f(x)=v2-x ++1+xVx e[-1,2]
=>x= ,
2 2

Let y=f(x)=v2-x++1+x

Since the values of x and y are positive.
yarep Squaring both sides,

As we know that value of x should be >1, so )
=y =2-x+1+x+242-x+1+x
y—y’ -4 Y

, is not valid =y =3+2J2-x)1+x)

:X:{y+«/y2—4} =y =3+ 2{-(x> —x-2)
2
N s =y’ =3+2{-(x>-x-2)
2

=f'(x)= 5 e
/o =y =3+2 Z—(X—EJ ..(0)
2 —
Hence, the value of f1(x) is {X+—;4} .
V-0 <X —— <o
21. (a) We have, g(x) = In(x) and f(g(x)) =e* - e™ 2
fg(x)) =f(lnx) =e*-e™ ...(1) 1)?
Lety=Inx,sox=¢’ :OS(X__) <%
Substituting x = e in eq (i), IV
f(y):e"y—e'°y :>—OO<—(X—EJ <0
Thus, the required function is: 9 I 9
f(x)=¢" —e* :>—OO<Z—(X—EJ SZ
22. (b) We have, f(xy) = f(x) + {(y) >
This equation is the defining property of =0< 9_ (x _lj < 3
logarithmic functions. 4 2 2
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2
=0<2 2-();-1) <3
4 2

2
=3<3+2 2—(x—l) <6
4 2

=3<y°<6
= 3Sys\£
e—1 e—1
25. (b) To find (geof)| — |=g| f| —
e+1 e+1
e—1
Firstly f (e—_ljzlog E
Y e+l ¢ 1_67—1
e+1
e+l+e—1
e—1) e+l
f(e+ j_log° e+l-e+l
e+l
f[321j=log4e)=
e+1
-1
Now g[f(e—jjzg(l)
e+1
3(D)+(1)°
= g =20
1+3(1)
=gl)=1

26. (a) Given that

3x+x°

1+3x2
= fog(x) = f(g(x))

3
_f ?»x—i—x2
1+3x

3x+x°
1+3x°

1
3x+x°
1- 2
1+3x
1+3x* +3x +x°
1+3x* -3x—x°

= fog(x) = log [&J

(1-x)

=log

= fog(x) = log[

3
= fog(x) = log (H—X)
1-x

E!ens;gn Function

:>f0g(x):3logG+—Xj

[log a™ =m log a]
= kf(x) = 3f(x)
[Given (fog)(x) = kf(x) and using (1)

=k=3
27. (a) Given,
1
f(x)= X2 +—
(x) (X2 +1)

3ﬂ@=#+r;—+hl
X

+1)
1

:>f(x)=(x2+l)+

x+1)
Let the term (x* +1)+ 5 be g(x)
(x“+1)
For, g(x)
AM>G.M
1
741
:m>J(W 1
2 - x> +1
1
(x=h+ .
1
i) +———22
=X+ )+(X2+1)
=gx) =2
But, f(x) =g(x) - 1
So, f(x) > 1

Hence, the range is [1, ).
28. (b) Given: f(x)=log .5’
domain of f(x), x>0, x> # 1
x#z1,-1,xe R-{1,-1, 0}
2
_ 2 _
f(x)= logx2 5 = Elog‘X‘S

f(x) = logIXIS

g(x) =log 5

Domain of g(x); x> 0,x#1
f(x) = g(x) for x € (0,1) U (1, )

= (y-DX+2y+ x+4(y-1)=0
Since x is real, hence D > 0;
=4y+1)*-16(y-1)220




= (y+1)%*-(Q2y-2)?>0 Option (b):

-1)(- — 0
= @By-1)(-y+3)20 f(x):\/x_2: X,X <
= @By-1)(y-3)<0 X,X >0
1 -x,x<0
=VyE€ _73:| = = ’
[3 g6 = x| {mo
Hence, Range = [1,3} Alsc?, they are identical.
3 Option (c):
30. (c) Given, f(x)=vx’—6x+9,g(x)=x-3
Option (a): - - - -
-x,x<0 f(X)=\/X —6x+9 =+/x=2.3x+3 =\/(x—3)
f(x)=|x[=7 0,x=0 =|x-3)|
The functions are non identical.
x,x >0 ;
Option (d):
x(-1),x<0 [-x,x<0 f(x) = [{x}]
g(x)=xsgn(x)=9 x.0,x=0 =< 0,x=0 Vx=0<{x}<1=[{x}]=0
x.X,x >0 X, x>0 gx) = {[xIt

Vx = x = Integer = {[x]} =0

The functions are identical. They are identical.

7 J J
0 0‘0 0.0
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