Relations and Functions

Quick Revision

Ordered Pair

If a pair of elements written in a small brackets and
grouped together in a particular order, then such a
pair is called ordered pair. The ordered pair of two
elements @ and & is denoted by (g, b), where a is
first element and 4 is second element.

Two ordered pairs (a, b) and (¢, d) are equal, if
their corresponding elements are equal i.e. a = ¢

and b =d.

Cartesian Products of Sets

For any two non-empty sets 4 and B, the set of all
ordered pairs (@, ) of elements a DA and » 0 B is
called the cartesian product of sets 4 and B and is
denoted by 4 x B.

Thus, A x B ={(a, b):a OAand &1 B}
IfA=@orB=@thenAx B=q

Note AxB#BxA

Number of Elements in Cartesian
Product of Two Sets

(i) If there are p elements in set 4 and ¢ elements
in set B, then there will be pg elements in
Ax B.
i.e.if n (A4) = p and n (B) = ¢, then
n(4x B)=pq.
(i) If A and B are non-empty sets and either 4 or

B is an infinite set, then 4 x B will also be an
infinite set.

(iii) If A or B is the null set or an empty set, then
A x B will also be an empty set.

ie. AXB=¢@

Relations

A relation R from a non-empty set Ato a
non-empty set B is a subset of the cartesian
product A x B,i.e. R U A x B.

In (a, &) O0Ax B, the second element is called the
image of first element. The set of all first elements
in a relation R, is called the domain of the relation
R and the set of all second elements is called the
range of R. The set Bis called the codomain of
relation R.

Thus, if R ={(a, b):a UA, 8] B}, then

domain (R) ={a : (e, b) OR}

and range (R)=1{b : (¢,5) O R}

Note If n(A) = m, n(B) = n, then n(A4 x B) = mn and

the total number of possible relations from set 4 to
set B=2"

Representation of a Relation

A relation can be represented algebraically by
roster form or by set-builder form and visually, it
can be represented by an arrow diagram.

(i) Roster form In this form, we represent the
relation by the set of all ordered pairs belongs
to R.



(ii) Set-builder form In this form, we represent
the relation R from set A4 to set B as

R={(a,b): a0A, i1 B and the rule which
relate the elements of 4 and B}

Functions

A relation f from a non-empty set 4 to non-empty
set B is said to be function, if every element of set
A4 has one and only one image in set B.

If £ is a function from a set 4 to a set B, then we
write f : A -~ B and itis read as f is function from
Ato Bor f map Ato Band (a, b) O f, then

f(a) = b, where b is called image of @ under f and a
is called the pre-image of 4 under f.

Domain, Codomain and Range
of a Function

If f: A - B, then the set A is called the domain of
function f and the set B is called the codomain of f.

The subset of B containing the images of elements
of Ais called the range of the function.

Note Every function is a relation but converse is
not true.

Real Functions

A function f: A -~ B is called a real valued
function, if B is a subset of R (set of all real

numbers). If 4 and B both are subsets of R, then f
is called a real function.

Types of Functions

(i) Identity function The function f :R - R
defined by f(x) = x for each x R is called

identity function.
Domain of f =R
and Range of f = R
(ii) Constant function The function f :R - R

defined by f(x) =¢,0 4«0 R, wherecisa
constant (J R, is called a constant function.
Domain of f =R

and Range of f = {c}

(iii) Polynomial function A real function
f iR - R defined by
flx)=a, +a,x +a,x+...+a,x", wherenis a
non-negative integer and a,, @, @y, ..., @, OR
for each x OR, is called a polynomial function.
Ifa, # 0, then nis called the degree of the
polynomial. The domain of a polynomial
function is R and range depends on the
polynomial representing the function.

(iv) Rational function A function of the form

M, where f(x) and g(x) are polynomial

g(x)

functions of x defined in a domain and
g(x) #0, is called a rational function.

(v) Modulus or Absolute value function
The real function f :R - R defined by

+x, if x<0
ﬂx)‘”"%x, if x>0

is called the modulus function.
Domain of f = R,
Range of £ = R* [0 {0} i.e. [0, o)

(vi) Signum function The real function f:R - R

defined by |
X .
f(x)=§7’ if x#0
g0, ifx=0
1 if x<0
=Ho, ifx=0
Hi, if x>0

is called the signum function.
Domain of f = R; Range of f ={-10,1}

(vii) Greatest integer or Step function The real
function f : R — R defined by f(x) =[x], is
called the greatest integer function, where [x] =
integral part of x or greatest integer less than
or equal to x.

Domain of f = R;
Range of f = The set of all integers



Objective Questions

Multiple Choice Questions

1.

. Let n(A)

Which of the following is an ordered
pair?

(@) (p.q) p OPandq 00

(b) [p.gl. pOPandq 0O

(c) {p.q}, pOPandq 00

(d) All of the above

. The values of a and b, if ordered pair is

(2a =5, 4)
(a) =2,5
(c) 5,2

=(5 b6 +6)
(b) 2,5
(d)5,-2

. IfA={a, ay}and B ={b,, by, b3, b,},

then 4 x B is equal to
(@) {layby)(a bz)}

4) (02 b ) (02 )
(ay,b3)lay.b )}

LIfA={, 256 and B ={, 2, 3}, then

what is (4 x B) n (B x A) equal to?
(a) {0 20.680.32} (b) {11.0.2).(27,(2,2)}
(c) {10, (2,2)} (d) {1,1).0.2).(2,5).(2, 6)}

. If A xB ={(a1), (b, 3), (a, 3),
1), (a, 2), (b, 2)}. Then, A and B is
={132}andB={a,b}
{b. 3}

(b,

(a) A

(b) A={a,1,2}andB =
(c) A={a,b}andB={1,2,3}

(d) A={a,b,Yand B ={a,b,2, 3}

=m and n(B) = n. Then, the

total number of non-empty relations
that can be defined from A4 to Bis

(a) m" (b) n™ =1
(c) mn-1 (d) 2™ -1
. Let A ={a, b, ¢, d} and B = {x, y, z}. What

is the number of elementsin 4 x B ?
(a) & (b) 7
(c) 12 (d) 64

8. If 4 ={1, 3, 6} and B = {x, y}, then
representation of cartesian products by
an arrow diagrams of 4 x B is

lpes
(=i,
(==
(=t

9. If4={1,2,3,4and B = {5, 6, 7, 8},
then Wthh of the followmg are
relations from A4 to B?

(@) Ry ={015).(2,7).(3,8)}
(b)R, ={(6,2),(3,7), (4, 7)}
(c)Rs={(6,2).(3,7), (4,7}
(d)All are correct

> (o

10. The figure shows a relation R between

the sets P and Q.

P




11.

12.

13.

14.

15.

The relation R in Roster form is

(a) {(9, 3). (4, 2),(25,5)}

(b) (9, =3), (4, =2), (25, -5)}

(c) {(9,=3).(9, 3), (4, =2), (4, 2), (25, -5), (25, b}
(d) None of the above

The figure shows a relation R between

the sets P and Q.

The relation R in Set-builder form is
(a) {x.y):xOP,yO 0}

( ) {(x,y):x 00,30 P}

(c) {(x, y):xis the square of y, x OP, y 00}

) ):

(d) {(x, y):yis the square of x, x OP, y 10}

If a relation R is defined on the set Z of
integers as follows

(a, ) DR a*+ b’= 25,
then domain (R) is equal to
(a) {3,4,5} (b) {0,3,4,5}

(c) {0,£ 3, + 4,£5} (d) None of these
If A ={l1, 2, 6} and R be the relation
defined on Aby R ={(a,0):a04,81 A
and «a divides 4}, then range of Ris
equal to

(a) {1, 2} (b) {2, 6}
(c) {1,2, 6} (d) None of these
LetA4={1,2,3,4} and B ={1, 4,9, 16,25}

and R be a relation defined from 4 to B,
as R ={(x,9):x04, 3] Band y = x*}, then
domain of R and codomain of Ris

(a) {1, 2,3, 4}and {1, 4,9, 16, 25}

(b) {1, 4,9,16, 25}and (1, 2, 3, 4}

(c) {1,2,3, 4}and {1, 2,3, 4,9, 186, 25}

(d) None of the above

The inverse of the function

flx) = log, (x +4x” +1)

(where, a <0,a #1)is

16.

17.

18.

19.

20.

21.

(b) not defined forall x

(d) None of the above

If f(x) =3x +10 and g(x) = x% -1 then
Is the given relation a function?
(c) cannot say (d) Insufficient data

(@) (o™ =™
(c) defined for x>0
(fog)_1 is equal to

172 +7 1/2

0§58

1/2 12
B e
{3,3),(4,2),(5,1), 6,0), (7, 7)}
(a) Yes (b) No
There are three relations R, R, and Ry
such that R, ={(2, 1), (3, 1)(4, 2)},

Ry ={(2 2),(2 4), (3, 3), (4, 4)} and

Ry ={(1 2), (2 3), (3, 4), (4, 5), (5, 6),
(6, 7)}.

Then,

(a) Ryand R, are functions
(b) R, and R5 are functions
(c) Ryand Ryare functions
(d) Only R, is a function

Domain of 1/a? — x? (a >0)is

(a) (-a,a) (b) [-a,d]

(c) [0,a] (d) (=a,0]

Range of f(x) m is
40 (o) 3110
EE! H"3H

oo — ] 0
(c) ( ,ﬂﬂ%wﬁ (masa

f:R- {3} R be defined by

2 -9
flx)= 3 and g: R - Rbe defined
X —

by g(x) = x + 3. Then, f(x) and g(x) are
a) Equal functions

b) not equal (domains are same)

c¢) not equal (domains are not same)

d) None of the above




22.

23.

24,

25.

26.

The domain and range of the i‘eal
—x

function f defined by f(x) = e
X -

given by

(a) Domain =R, Range ={-1,1}

(b) Domain=R —{1}, Range =R

(c) Domain =R —{4}, Range =R -{-1}

(d) Domain =R —={-4}, Range ={-1,1}

The domain and range of the function
f given by f(x) =2 —|x —5]|is

(a) Domain=R*, Range =(—oo,1]

(b) Domain =R, Range =(—,2]

(c) Domain =R, Range =(~,2)

(d) Domain =R*, Range =(-00,2]

The domain of the function f, defined

1
by /(%) = i
x = |
(a) R (b) R*
(c) R™ (d) None of these
The range of the function f(x) = al 5 is
1+x
(a) (—oo, o) (b) [-11]
0110 -
© 5595 (d) (W-2,42]
The graph of an identity function on R is
Y Y
(a) 6 (b) 6
4 4
2 2
T or a e o § 8
) i)
-4 -4
-6 6
y y
Y Y
(c) 6 (d) 6
4 4
2 P
X 6-4-2 |02 4 ¢ xx 6 -4 20| 2 4 6 X
) o
-4 -4
-6 6
y %

27. If G represents the name of the function
in above graph, then Gis a/an

Y

G

X e——+—+ bt
64200 2 4 ¢

Y

(a) identity function

(b) constant function
(c) modulus function
(d) None of the above

28. The graph of the functions,
£x) =1 - 2]is

N /
(a) \/ (b)\/

(2,0 (-2,0)

(c) (d)None of these

29. For each non-zero real number x,
x
let f(x) = —.
| x|

The range of f is

(a)anull set

(b)a set consisting of only one element
(c)aset consisting of two elements

(d)a set consisting of infinitely many elements



30.

31.

32.

33.

34.

35.

y
3 —0
2 —0
e 32 7% 345 p
—ts—
—0 _1
—0 {2
—0 -3
YI
J(x) =[]

Which of the following options identify
the above graph?

(a) Modulus function

(b) Greatest integer function

(c) Signum function

(d) None of the above

If [x] 2 = 5[x] +6 =0, where [[] denote
the greatest integer function, then

(a) xO[3,4] (b) xO(2,3]
(c) x0O[2, 3] (d) x0O[2,4)
g 2, x <0
If f(x) =0x, 0<x<],
01
= x>1
By’
10.
then the value of f %%ls
(a) 2 (b)% (c)f (d)
If f(x) =«° L thenf +f%§15
(a) 0 (b) 1
(c) 2 (d) not defined

Ify = # = 2 then log y at x =5 is

(a) 321 (b) 234
(c) 125 (d) 123

+x0 Ox O
If f(x) —logeﬂ—% thenf%W%
is equal to
(a) [f(x)1? (b)[f(x)]°

(c)2f(x) (d)3f(x)

Assertion-Reasoning MCQs

Directions (Q. Nos. 36-50) Each of these
questions contains two statements

Assertion (A) and Reason (R). Each of the
questions has four alternative choices, any
one of the which is the correct answer. You
have to select one of the codes (a), (b), (c) and
(d) given below.

(a) Aistrue, Ristrue; Risacorrect
explanation of A.

(b) Aistrue, Ristrue; Risnotacorrect
explanation of A.

(c) Aistrue; Ris false.

(d) Aisfalse; Ris true.

36. Assertion (A) If (x +1 y —2) =(3,1),
thenx =2and y = 3.

Reason (R) Two ordered pairs are
equal, if their corresponding elements
are equal.

37. Assertion (A) The cartesian product
of two non-empty sets P and Q is
denoted as P x Q and

PxQ ={(p,q): pOP,¢1 Q}

Reason (R) If 4 ={red, blue} and

B ={b, ¢, s}, then A x B ={(red, b), (red,
¢), (red, s), (blue, b), (blue, ¢), (blue, s)}.

38. Assertion (A) If (4x +3, y) =(3x +5, -2),
thenx =2and y = -2
Reason (R) If 4 ={-1, 3, 4}, then 4 x 4
is {(=1, -1, (-1, 3), (-1 4), (3, 1),

(4’ _1)’ (3’ 4’)}

39. Assertion (A) If (x, 1), (y, 2) and (z, 1) are
in A x B and n(4) = 3, n(B) = 2, then
A={x, 9,z and B ={, 2}.

Reason (R) If n(A4) = 3and n(B) = 2,
then n(4 x B) =6 .
40. Assertion (A) Let 4 ={1, 2} and

B = {3, 4}. Then, number of relations
from A to B is 16.

Reason (R) If n(4) = p and n(B) =g,

then number of relations is 277.



a1.

42.

43.

44,

45.

Let 4 ={1, 2, 3, 4, 6}. If Ris the relation
on A defined by {(a, 8) : a, 6 UA4, bis
exactly divisible by a}.
Assertion (A) The relation R in Roster
form is {(6, 3), (6, 2), (4, 2)}.
Reason (R) The domain and range of R
is{l 2 3, 4, 6).
Consider the following statements

A B

el
k>

Assertion (A) The figure shows a
relationship between the sets 4 and B.
Then, the relation in Set-builder form is
{x,9):y=x",%y0Nand -2 <x <2}.

/

Reason (R) The above Relation in
Roster form is {(-1, 1), (-2 4), (0, 0),
(1, 1), (2, 4)}.

Let Rbe a relation defined by
R={(x,x +5):x 0{0, 1, 2, 3, 4, 5}}
Then, consider the following
Assertion (A) The domain of R is

0, 1,23, 4, 5).

Reason (R) The range of Ris

{0, 1,2, 3, 4, 5}.

Assertion (A) The domain of the
relation R={(x + 2, x +4) : x ON, x <8}
is (3, 4, 5, 6,7, 8, 9.

Reason (R) The range of the relation
R={x+2x+4):x0ON, x <8} is
(1,2, 3,4, 5,6, 7).

Assertion (A) The following arrow
diagram represents a function.

46.

417.

48.

49.

50.

Reason (R) Let f: R—{2} - Rbe
2

defined by f(x) = a

4
3 andg: R - R
be defined by g(x) =x + 3. Then, f = g.
Assertion (A) The range of the
function f(x) =2 - 3x,x OR x >0is R.
Reason (R) The range of the function
flx)=x% +2is[2, o).
Assertion (A) Let 4 ={1, 2, 3, 5},
B =1{4,6,9} and R ={(x, y) :|x — y|is
odd, x 04, y OB}. Then, domain of Ris
{1, 2,3, 5}.
Reason (R)|x|is always positive Oa] R.

Assertion (A) The domain of the real

function f defined by f(x) =/x —1is
R -{1}.

Reason (R) The range of the function

defined by flx) = Jx —1is |0, w).
Assertion (A) If f(x) =x + l, then

WP = st + 7L
Reason (R) If f(x) = (x —a)*(x —b)?,
then f(a + b)is 0.

Assertion (A) If f: R -» Rand

g: R - Rare defined by f(x) = 2x +3
and g(x) = x% +7, then the values of x
such that g{f (x)} =8 are ~1and 2.

Reason (R) If f: R -~ Rbe given by
flx)= 4% +9
flx)+ f(l-x) =L

for all x O R, then



Case Based MCQs

51.

Method to Find the Sets When
Cartesian Product is Given

For finding these two sets, we write first
element of each ordered pair in first set
say 4 and corresponding second
element in second set B (say).

Number of Elements in Cartesian
Product of Two Sets

If there are p elements in set 4 and ¢
elements in set B, then there will be pg
elements in 4 x Bi.e. if n(A4) = pand
n(B)=gq,thenn (4 x B) = pq.

Based on the above two topic, answer

the following questions.

(i) If A x B ={(a, 1), (b, 3), (a, 3),
(6, 1), (a,
(a) 1.3, 2} {ab}  (b) {a,b}.{13}

(c) {ab}. {132} (d) None of these

(ii) If the set A has 3 elements and set B
has 4 elements, then the number of
elements in 4 x B is
(a) 3 (b) 4
(c)7 (d) 12

(iii) A and B are two sets given in such a

way that 4 x B contains 6 elements.
If three elements of 4 x B are (1, 3),
(2, 5) and (3, 3), then A4, B are

(a) {1. 2,3} {3, 5} (b) {3,5} {1, 2,3}

(c) {1, 2}, {3, 5} (d) {1, 2,3}, {5}
(iv) The remaining elements of 4 x B

in (iii) is

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

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

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

(d) None of the above

(v) The cartesian product P x P has 16
elements among which are found
(a,1) and (b, 2). Then, the set P is
(a) fa.b} (b) {1, 2}

(c) {a,b.12} (d) {a,b,1.2,4}

2), (b, 2)}. Then, A and B are

(i) If (x +6, y — 2) =(0,

(ifi) If (x + 2, 4)

52. Ordered Pairs The ordered pair of

two elements a and & is denoted by

(a, b) : ais first element (or first

component) and 4 is second element (or

second component).

Two ordered pairs are equal if their

corresponding elements are equal.

ie.(a,0)=(c,d) O a=c and b=d

Cartesian Product of Two Sets For

two non-empty sets 4 and B, the

cartesian product 4 x B is the set of all

ordered pairs of elements from sets

Aand B.

In symbolic form, it can be written as

AxB={(ab):a 0A, i3 B}

Based on the above topics, answer the

following questions.

(i) If(a =306 +7) =(3,
value of @ and 4 are
(a) 6,0 (b) 3,7
(c)7.0 (d) 3, -7

6), then the

7), then the

value of x and y are

(a) 6,8 (b) -6,-8

(c) -6,8 (d) 8,-8

=(5, 2x +y), then the
value of x and y are

(a) =32 (b) 3.2

(c) =3,-2 (d) 3,-2

(iv) Let 4 and B be two sets such that

A x B consists of 6 elements. If three
elements of 4 x B are (1, 4), (2, 6)
and (3, 6), then

(a) (AxB)=(B xA)

(b) (AxB) #(B xA)

(c) AxB ={14),(1,6),(2 4)}

(d) None of the above

(v) If n(A x B) = 45, then n(A) cannot be

(a) 15 (b) 17
(c) 5 (d) 9



53. Representation of a Relation

A relation can be represented
algebraically by roster form or by
set-builder form and visually it can be
represented by an arrow diagram which
are given below

(i) Roster form In this form, we
represent the relation by the set of
all ordered pairs belongs to R.

(ii) Set-builder form In this form, we
represent the relation R from set 4
tosetBas R={(a, b):a 0A, iJ B
and the rule which relate the
elements of 4 and B}.

(iii) Arrow diagram To represent a
relation by an arrow diagram, we
draw arrows from first element to
second element of all ordered pairs
belonging to relation R.

Based on the above topics, answer the
following questions.

(i) Expression of
R ={(a,b):2a +b =5,a,b (W} as the
set of ordered pairs (in roster form)
is
(a) R=1{5,0).(31.01,2)
(b) R={(0, 5), (1, 3), (1, 2}}
(c) R={(0,5).(1,3).(2, 1)}

(d) None of the above

(ii) The relation between sets P and Q.
given by an arrow diagram in roster
form will be

{9,3),(9,-3).(4,2).(4,-2),(25,5),(25,-5)}
{(9,3). (4, 2), (25,5}
{(9,-3).(4,-2),(25, 5)}

one of the above

R
R
R
N

(a)
(b)
(c)
(d)

(iii) The relation given in (ii) can be
written in set-builder form as
(@) R={(x.y):x OP,y0 0 and xis the
square of y}
(b) R={(x,y):xOP,y0 Qandyisthe
square of x}
(c) R={(x.y):x OP,yd Qand x==y}
(d) None of the above
(iv) If A = {a, b} and B = {2, 3}, then the
number of relations from A4 to B is
(a) 4 (b) 8 (c) 6 (d) 16
(v) If n(A) =3and B = {2, 3, 4, 6, 7, 8},
then the number of relations from A4
to Bis
(a)2%  (b)2°® (c)2®  (d)2°

54. Function as a Relation A relation f

from a non-empty set 4 to a non-empty
set B is said to be a function, if every
element of set 4 has one and only one
image in set B.

In other words, we can say that a
function f is a relation from a
non-empty set 4 to a non-empty set B
such that the domain of f is 4 and no
two distinct ordered pairs in f have the
same first element or component.

If £ is a function from a set 4 to a set B,
then we write
/

f:A- Bord} B

and it is read as f is a function from 4 to

B or f maps Ato B.

Based on the above topic, answer the
following questions.

(i) The given curveisa




(a) Function (i) If f(x) =x* +2x + 3, then among
b) Relati . .
EC; an?ttlsoanyanything [, f(2) and f(3), which one gives
(d) Data not sufficient (t?)efar)lammum Valﬁj'ﬂz)
(ii) The given cur://e isa (o) £(3) (d) F(1) = £(2) =£(3)
(iv) If f(1+x) =x? +1, then f(2 - h)is
(a) h* =2h +2 (b) h* =2h +1
(c) h* =2h =2 (d) h* +2h +2
X JO X (v) If f(x) = 5 i3 then range (f) is
v equal to
(a) Function (a) [=11] (b) E‘%%E
(b) Relation
(c) Can't say anything (c) %15 (d) 5—1, 10
(d) Data not sufficient
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Multiple Choice Questions
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3. (¢ 32.(© 33 (@ 34 (@ 35 (¢
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36. (@ 37. (@ 38 () 39. (b) 40. (@) 41. (d 42. (d 43. (0 44. (o) 45 (o)
46. (d) 47. (b)) 48. (d 49. (c) 50. @@

Case Based MCQs

51 (- (0); (i) - (@); (iiD) - (@); (V) - (b); (V) - () 52. (V- (a); (iD) - (c); (i) - (d); (iv) - (b); (v) - (D)
53. () - (0); (i) - (@); (iiD) - (@); () - (d); (v) - (©) 54 (D)-(b); (iD) - (a); (iiD) - (¢); (v) - (@); (V) - (©)



SOLUTIONS

. 'We know that, an ordered pair of elements
taken from any two sets P and Q is a pair
of elements written in small brackets and
grouped together in a particular order,

ie. (p, ¢, pOPand ¢ 0Q.
. We know that, two ordered pairs are equal, if
their corresponding elements are equal.
(2a =5, 4) =(5b +6)
O 2¢ —5=5and4=b+6
[equating corresponding elements]

O 2a =5+5and4-6=5
ad 2¢ =10 and -2=5
d a=5andb=-2

. If A ={ay, ay}, B=1{b}, by, b3, b,}, then.
A xB={(a, b), (ay, by), (ay, b3), (ay, b,),
<a2’ bl)? (aZa b2)’ (az, bS)’ (aQ’ b4)}
. Given, 4 ={1, 2 5, 6}
and B={L,2 3}
AxB={11),(1,2),(1,3),(21),(2,2),
(2,3), (5, 1), (5,2), (5, 3), (6, 1),
(6,2), (6, 3)}

BxA={(11),(1,2),(1,5),(1,6), (21),
(2,2), 2,5), 2,6), (3, 1), (3,2),
(3,5), (3 6)}
0(4xB) n (BxA4)={(11),(1,2),(21),(2 2)}

. Here, first element of each ordered pair of
A x B gives the elements of set 4 and
corresponding second element gives the
elements of set B.

O A={a,b}and B={1, 3, 2}

. We have,n(A4) =m andn(B) =n
n(A x B) =n(A) @(B) =mn

Total number of relation from 4 to B

=9gmn _| :2n(A x B) -1
. Here, n(4)=4andn(B)=3
On(AxB)=n(A) xn(B) =4 x3 =12
. We have, 4 ={1, 3,6}, B ={x, y}

A xB={1, 3 6} x{x, )}
={(1, %), (1, ), (3, %), (3, y),
(6, x), (6, y)}

10.

12.

13.

14.

Required arrow diagram is

C%D

We have, 4 ={1, 2, 3, 4} and B = {5, 6, 7, 8}

4xB=({(1,5),(1,6),(1,7), (1,8), (2, )
(2, 6),(2,7), (2,8), (3, 5),
(3,7), (3, ),(4 5),

(a) Since, R, O Ax B, therefore R, is a
relation from A4 to B.

(b) Since, (5, 2) DR, but (5, 2) OAx B,
therefore Ry (1 Ax B.Thus, R, is nota
relation from A4 to B.

(c) Since, (6, 2) DR, but (6,2) 04 x B,
therefore R; [4 Ax B.Thus, R; isnota
relation from 4 to B.

In Roster form, R ={(9, 3),(9,-3), (4, 2),

(4,-2), (25, 5), (25 -5)}.

. It is obvious that the relation R is ‘x is the

square of y'.

In Set-builder form, R ={(x, y): x is the square
ofy, xOP, 50 Q}

We have, (g, 5) OR= a* b= 25

0 b=1%25-a
Clearly, a=00%k% 5
a=x30&x 4
a=x40Fk+ 3
and a=x50€& 0
Hence, domain (R) ={0, £ 3, + 4, + 5}.
Let R={(a,b):a 04, b0 A, and a divides 5}
0 R={(1,1),(1,2),(16), (2 2), (2 06), (6 6)}
O Range = {1, 2,6} = 4
Relation R ={(1, 1), (2, 4), (3, 9), (4, 16)}
Domain (R) ={1, 2, 3, 4}
Codomain (R) ={1, 4,9,16, 25}



15.

16.

17.

18.

19.

20.

Let f(x) =y, then
a’ =x+m
1 _x—\/m
x+\/x2+1_ -1

Oa” -a? =240 xZé (a7 —a™?)

ad a’l =

0 f7(x) é( a7

f(x) =3x +10 and g(x) = x* -1
O fog = f [g(x)] =3[g(x)] +10
=3(x? -1) +10=3x> +7

Let 3x2+7=y 0 xEZ%
_75
O =
* ﬁ?)
) _7l2
So, (fog)lzﬁ%ﬁ‘

{(3,3), (4, 2), (5, 1), (6, 0), (7, 7)}
It is a function, because first element of each
ordered pair is different.

/2

Since 2, 3, 4 are the elements of domain of
R, having their unique images, this relation
R, is a function.
Since, the same first element 2 corresponds to
two different images 2 and 4, this relation R,
is not a function.
Since, every element has one and only one
image, this relation Ry is a function.
Let

flx)=4/a® - «*
f(x) is defined, if a* - x* 20
a x’ -4 <0
O (x=a)(x+a)<0
O - & £ a [+ a>0]
O Domain of f =[-a, a]
We know that,

-1<-cosx <1
- - 2cosE 2
1-2<1-2cosx <1 +2
- ¥ t 2cosx 3
1 1

-ls——— <=
1-2cosx 3

O oodg

21.

22.

23.

24,

25.

1
O -1< <—
(%) 3
O, 10
0 R ff==1—
ange of f g% 38
2_ —_—
Here,f(x):x 9 _(x 3)(x+3):(x+3)
x -3 x =3

and g(x)=x+3 0O f(x) =g(x) =x +3
But f(x) # g(x) as domain of f(x) is R — {3}
and domain of g(x)is R

0 Domain of f(x) # Domain of g(x)

o f*g

We have, f(x) _Aox
x—4

f(x)is defined, if x —4 Z0ie. x %4
O Domain of f = R —{4}

Let f(x)=y
4-x

x—4

a y= O xy—4y=4-x
O xy+x=4+4y O x(y+1)=4(1 +y)
a x=74(1+y)
y+l
x assumes real values, if y +1 20 ie. y#-L
O Range of f =R —{-1}
We have, f(x) =2 —|x =5]|
f(x) is defined for all x OR
O Domainof f =R

We know that,
|x=5/200 |x 5% 002-|x-5|<2
O flx)<2

O Range of f =(-0o 2]
We have, f(x)= !
x x|

where, x —|x|=x-x=0,ifx>0
x—(=x) =2x,if x <0

1
NERr

Hence, f is not defined for any x OR.

Thus, is not defined for x OR.

x
We h =
e have, f(x) 32
Let, f(x)=y
x
O =
) 1+ x?

O y+y=xDp? —x+y=0



26.

27.

x assumes real values, if A =0
(=1 =4(y) (») 20
1-49* 20
4y* =120
(2y +1)(2y 1) <0
o1 10
=
1 10
2’ 28
Let R be the set of real numbers. Define the

real valued function f : R -~ R by
y=f(x) = x for each x OR.

O O o o

O Range of f = E—

Such a function is called the identity function.

Here, the domain and range of f are R. The
graph is a straight line as shown in figure
given below. It passes through the origin.

Y
8..
61 y=x
4+
2+
R
1-2
L4
-6
-8

al

Constant function Define the function
f:R - Rby y=f(x) =c, x OR, where cis a
constant.

Here, domain of f is R and its range is {c}.

Y.
8..
6..
41 y=c
2..
86420 2 4 6 8
12
4
L6
18

e.g. The graph of f(x) =3, is a line passing
through (0, 3) and parallel to X-axis.

31. We have,

28. f(x)=|x-2|
Fx+2 x<2
flx) =
Ox—-2 x>2
-~
N
VX aQ
Q¥

29. We have, f(x) =i|, for x £0

| x
.
, 00 T2>0 4 e a0
ie. f(x) =0 =0 i x <0
0% ifx<o U507
x

Thus, range of /' ={1, ~1}.

30. Greatest integer function The function

f R —» Rdefined by f (x) =[], x OR
assumes the value of the greatest integer, less
than or equal to x. Such a function is called
the greatest integer function.
From the definition of [x], we can see that
[x]=-1for -1 <x <0
[x]=0for 0 < x <1
[x]=1forl<x <2
[x] =2 for 2 < x <3 and so on.
The graph of the function is given in the
question.
[x]2 - 5[x] +6 =0
0O [« - 3x] -2[x] +6 =0
O [#]([x] = 3) - 2[x] -3) =0

0 ([x]=3) ([x] =2) =0
O [x]=2 3
O x0[2 3]
, x<0
32. Given, f(x)=0x, 0<x<l1
ol x21
Bx’

Atx:%Df(xét x

/B



33.

34.

35.

36.

37.

X

Fir e
T

fla) s fEH= = -
=0

x

. X3 -2

Given, y=e¢
logy = logex3 -2

logy =(x* —=2)loge

logy=x°-2
log y|,-5 =5° —2=125 -2 =123
We have, f (x)=log, Blﬂ%
0 -x0
4+ 2 H

[+ loga’ = Hlog a]
=2f(x)

Assertion Two ordered pairs are equal, if
and only if the corresponding first elements
are equal and the second elements are also
equal.
Given, (x +1,y —2) =(3,1).
Then, by the definition

x+1=3 and y-2=1
a x=2and y=3
Hence, Assertion and Reason both are true and
Reason is the correct explanation of Assertion.
Assertion P and Q are two non-empty sets.
The cartesian product P x Q is the set of all
ordered pairs of elements from P and Q , i.e.

PxQ ={(p,q): pOPand ¢00Q}

38.

39.

40.

41.

Reason Now, 4 = {red, blue}, B ={b, c, s}
A x B =Set of all ordered pairs
={(red, b), (red, ¢), (red, s), (blue, ),
(blue, ¢), (blue, s)}
Hence, Assertion and Reason both are true and
Reason is the correct explanation of Assertion.
Assertion Given, (4x + 3, y) =(3x + 5, -2)
Two ordered pairs are equal when their
corresponding elements are equal.
4x+3=3x +5and y = -2
4x-3x=5-3
x=2
Reason Now, 4 ={-1, 3, 4}
OAxA={(-1 -1), (-1, 3), (-1, 4),(3 -1),
(3’ 3)’ (3’ 4’)’ (4” _1>7 <4’ 3>’ (4" 4’)}
O Assertion is true and Reason is false.
Assertion A4 = Set of first elements = {x, y, z}
B =Set of second elements = {1, 2}
0 Ais correct.
Reason n(A4) = 3,n(B) =2
n(A x B) =n(A) xn(B) =3 x2 =6
Hence, Assertion and Reason both are true

and Reason is not the correct explanation of
Assertion.

Assertion The total number of relation that
can be defined from a set 4 to a set B is the
number of possible subset of 4 x B. If

n(A) = p and n(B) = ¢, then n(4 x B) = pg and
the total number of relation is 277,

Given, A={1,2} and B={3, 4}

0 AxB=({(13),(L 4),(2 3), (2 4)}
Since, n(A % B) = 4, the number of subsets of
A x Bis 2*. Therefore, the number of relation

from A to B will be 2* =16.

Hence, Assertion and Reason both are true and
Reason is the correct explanation of Assertion.
Assertion In Roster form R = {(1, 1), (1, 2),
(1’ 3)’ (1’ 4)’ <1? 6)7 (2’ 4)’ (2’ 6)’ (2? 2)7 (4’ 4)’
(6, 6), (3, 3), (3, 6)}

Reason Domain of R = Set of first element

of ordered pairs in R ={1, 2 3, 4, 6}

Range of R={1, 2, 3, 4, 6}

Hence, Assertion is false, Reason is true.



42,

43.

44,

45,

46.

Assertion In Set-builder form,
R={(x9):y=x% xy0Zand2<x <9
[-00ON]
Reason The relation shown in figure is
represented in Roster form as

R={(-2 4),(-11),(0, 0), (1, 1), (2 4)}
We observe that, second element of each
ordered pair is the square of first element.

Hence, Assertion is false, Reason is true.
Assertion The given relation in Roster form
is

R={(0, 5), (1,6), (2 7), (3,8), (4,9), (5 10)}
Domain of R ={0,1, 2 3, 4, 5}
Reason Range of R ={5,6,7,8,9,10}
Hence, Assertion is true, Reason is false.

Assertion The given relation in Roster form
is, R ={(3, 5), (4, 6), (5, 7), (6,8),(7,9),
(8,10), (9,11)}
[0 Domain of R ={3, 4, 5,6, 7, 8, 9}
So, A is true.
Reason Range of R ={5,6, 7, 8,9,10, 11}
So, R is false.
Hence, Assertion is true, Reason is false.
Assertion In arrow diagram, every element
of P has its unique image in Q. So, it
represent a function.
Reason Domain of f = R —{2}.
Domain of g = R
D, # D,
We know that, two functions are equal when

their domain and range are equal and same
element in their domain produce same image.

0 f#g
Hence, Assertion is true and Reason is false.
Assertion We have,

f(x)=2-3x, x OR x> 0

Let f(x) =y, then y =2 -3x
a 3x=2-y
O x:ﬂ
3
x>0
O L;y>om2—y>om 2>y
a y<2

Hence, range of f = (- o, 2)

47.

48.

49.

Reason Now, f(x) = x> +2
Let y = f(x), then
y:x2 +20 x=,y-2

x assumes real values, if y =220
O y220 y 020 )
O Range of f =[2, «)
Hence, Assertion is false, Reason is true.
Assertion Given,

R={(x, y):|x —y|is odd, x 04, y OB}
The relation R in Roster form is

R={(1, 4),(16),(29), (3, 4), (3,6),

(5 4), (5 6)}

[0 Domain of R ={1, 2 3, 5}
So, A is true.
Reason It is also true | x| is always positive.

Hence, Assertion and Reason both are true
and Reason is not the correct explanation of
Assertion.

Assertion We have, f(x)=./x -1
f(x)is defined, if x —1=01i.e. x 21
0 Domain of f =[l, )

Hence, A4 is incorrect.

Reason Let f(x) =y

Then, y= Jﬁ

x21

O Range of f =[0, o).

Hence, Assertion is false, Reason is true.

Assertion Given,

flo)=x+t
X
f<x3>=x3+§



Reason Now, we have,
f(x)=(x —a)? (x -b)*
fla+b)=(a +b -a)* (a +b -b)* =b%a*
Hence, Assertion is true, Reason is false.
50. Assertion We have,
f(x)=2x+3 g(x) =2 +7

glf (x)]=8
ad g(2x+3) =8
0 (2x +3)? +7 =8
0 (2x + 3)? =1
a 2x+3==%1,
2x +3=-1
or 2x + 3 =1, then
a x=-Lx=-2
4X
Reason Now, f (x) =
/) 4% + 2
41-)(
1- =
f< x) 41—x+2
4){ 4_1—x
O x)+ f(1-x) = +
ACANAC 4% +9 4'17¥ 42
4% 4/ 4%
= P + 4
4" +2 F+ 9
_ 47 . 4
4*+2 4+20137
4" 2
= +
4% +2 4% +2
X
=4 +2=1
4%+ 2

Hence, Assertion is false, Reason is true.

51. (i) Here, first element of each ordered pair of
A x B gives the elements of set 4 and
corresponding second element gives the
elements of set B.

0 A={a, b} and B={l, 3, 2}
Note We write each element only one time
in set, if it occurs more than one time.
(ii) Given,n (4) =3andn (B) =4.
OThe number of elements in 4 X B is
n (AxB) =n(A) xn(B) =3 x4 =12

(iii) Itis given that (1, 3), (2, 5) and (3, 3) are in
A x B. It follows that 1, 2, 3 are elements of
A and 3, 5 are elements of B.

O A={1,2 3}and B ={3, 5}
(iv) - A={1,2 3} and B ={3, 5}
0 AxB={,23) x{3 5
={(1, 3), (1, 5),(2 3),(2 ),
(3,3),(3 5)}

Hence, the remaining elements of (4 x B)
are (1, 5), (2,3), (3,5).

(v) Given, n(PxP)=16

O n(P)@(P) =16

O n(P)=4 - (1)
Now, as (a,) OB P

O aOPandl1 OP

Again, (b,2) 0P P

g bOPand20P

O a,b,1,20P

From Eq. (i), it is clear that P has exactly
four elements.

52. (i) We know that, two ordered pairs are equal,
if their corresponding elements are equal.

(@a=3b6+7)=(37)0a-3=3
and b+7=7
[equating corresponding elements|
0 a=3+3and 6=7-7
O e¢=6and 5$=0
(i) (x+6,y~2) =(0,6)
x+6=00 x=-6
y—2=60y=6+2=8
(iii) (x + 2 4) =(5 2x +y)
x+2=50x=5-2=3
4=2x+y04=2x3+y
O  y=4-6=-2
(iv) Since, (1, 4), (2 6) and (3, 6) are elements of
A x B, it follows that 1, 2, 3 are elements of

A and 4, 6 are elements of B. It is given that
A x B has 6 elements.

So, A={1, 2 3} and B = (4, 6}
Hence, A x B ={1, 2, 3} x{4, 6}
={(1, 4), (1, 6), (2 4), (2 6),
(3,4),(3,6)}



(iif)

(iv)

and B x A ={4, 6} x[1, 2 3)
={(4,1), (4, 2), (4, 3), (6, 1),
(6, 2), (6, 3)}
We have, n(A xB) =45
O n(A) xn(B) =45
0 n(A) and n(B) are factors of 45 such that
their product is 45.

Here, n( A) cannot be 17.
Given, R ={(a, b):2a +b =5;a,b OW}
Here, W represent set of whole numbers.

When a=0,b=5
When a=1,b=3
When a=2b=1

For a = 3, the value of 4 given by the above
relation are not whole numbers.

0 R={0,5),(13),(21)}
From arrow diagram, we have
P ={9, 4,25
and Q ={5,4,3 21 -2 -3 -5
Here, the relation R is ‘x is the square of y,
where x 0P and y 00 .

In roster form, it can be written as
R={(9,3)(9, -3) (4, 2) (4, -2)
(25, 5) (25, = 5)}
In set-builder form, R can be written as
R={(xy):x0P, 1 Q
and x is the square of y}

We have, 4 ={a, b} and B={2 3},
0 n(A x B) =n(A) xn(B)

=2x2=4
Now, number of subsets of 4 x B

— 2n(A xB)

:24
=16

Thus, the number of relations from 4 to B
is 16.

Given, n(4)=3

and B={2,3,4,6,7,8}

O n(B) =6

0 Number of relations from 4 toB
- Qn(A) xn(B)

:23X6:218

54. (i) If we draw a vertical line, then it will
intersect the curve at two points. It shows
that given curve is a relation.

(ii) If we draw a vertical line, then it will
intersect the curve at only one point. It
shows that given curve is a function.

X X
(iii) We have, flx)=x"+2x+3 ... (i)
SO =) +21) +3
[putting x =1in Eq. (i)]
=1+2+3=6
f(2=(9" +22) +3
[putting x = 2in Eq. (i)]
=4+4+3=11
f(3)=(3)* +2(3) +3
[putting x = 3in Eq. (i)]
=9+6 +3 =18
(iv) We have, f(1+ x)=x* +1 ...(Q)

On substituting x =(1 = £) in Eq. (i), we get
fA+1-h) =(1 —h)* +1
f(2=h) =1+h? =2h +1=h> =2 +2

(v) We know that, -1 <sin 3x <1

a - £- sin3x 1
a 1<2-sin3x <3
O o1 g
3  2-sin 3x
O %Sf(x)<1
DRange(f)=%,lE



