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In computer programming languages like C, JAVA, etc, functions are essential
Functions are defined and reused while building computer programs, which really
lessens the diffculty of repeatedly writing the complex codes again and again.

Topic Notes

£ Cartesian Products of Sets and Relations
B Functions and it's Types
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CARTESIAN PRODUCTS OF SETS

AND RELATIONS

' TOPIC 1
ORDERED PAIRS
The pair that is formed by two elements that are +
separated by o comma and written inside the 34
parantheses.
; i 2 (1.2
Eg. (a. b) represents a ordered pair, where a is first
element (or first compaonent) and b is second element 11
(or second companent).
o 1 2 &

lf)/\}’ Important

= Two ordered palrs are equal If thelr corresponding
elements are equal

le.(ab)=@cd=a=candb=d

Graphically, ordered pair (a. b) represents a point in
cartesian plane.

So, ardered pair (1, 2) implies that abcissa x = 1 and
ordinate y = 2.

Example 1.1: Find the values of a and b, if

(A) (2a-4,3)=(4,b+6)

B) (@a-5b+9)=(59)

Ans.(A) 2a-4=4 ond 3=b+6
20=8 and b=3-6
a=4 and b=-3

(B) a-5=5 andb+9=9
a=10and b=0

' TOPIC 2
CARTESIAN PRODUCTS OF SETS

Introduction

Relations and Functions give us the link between any
two paraometers. In our daily lives, we come across
many patterns and links that characterise relations,
such as a relation between a father and a san, brother
and sister, etc.

A person owns ane dog, and the dog is owned by one
person. In relationships, a person has a partner, who is
only partnered with that person. A person owns a car,
and the car is owned by the person.

Cartesian Products of Two Sets
If A and B are two non-empty sets, then we define the

Cartesian product a x b of sets A and B as
A x B={|(a, b)|aeA and beB}.

IfA =¢orB=¢,then we define the Cartesian product A
xBofsets AandBasA x B=4é.

Cartesian Products of Three Sets

If A, B, and C are three non-empty sets, then we define

the cartesian product axbxc of sets A, B, and C as
AxBxC={(a b.c):aeA beB, and ceC}.

If A=¢orB=¢orC= ¢ then we define cartesian
product A x B x Cofsets A,B,.andCas,Ax B x C=¢.

The element (a, b, ¢) is called an ordered triplet.

Example 1.2: If G = {7, 8} and H = {5, 4, 2}, find

G x Hand H x G. Are these products equal?
[NCERT]

Ans. Given G={7,8} and H= {5, 4, 2}.
Then, G x H={7,8} x {5, 4, 2}
={(7.5).(7.4).(7.2).(8.5).
(8.4).(8.2)
Now, Hx G={5,4,2}x{7,8}
={(5.7).(5.8).(4.7). (4. 8).
(2.7).(2.8)}
Since, G x Hand H » G do not have exactly the
same ordered pairs.
GxH=H=xG

Example 1.3: If A = {-1, 1} then find A x A x A
[NCERT]
Ans. Given, A=1{-1,1}
AxAxA=§{-1 1} x{-1, 1} x -1, 1}
AxAxAs={El,=-1,-1),(1-1 1), (-1 1,-1),

(-1,1.1),(1,-1,-1),(1,-1,1).

(1.1,-1). (1. 1, 1}
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Example 1.4: If set A has two elements and set
B = {0, -1, -2}, then find the number of elements in
AxB [NCERT]

Ans, It is given that, set A has 2 elements and the
elements of set B are 0, -1 and -2.
No. of elements in A = 2
No. of elements in B = 3
So. no. of elementsin A x B
= No. of elements in A x No. of elements in B
=2x3=6
Thus, the number of elements in (A x B) is 6.
Example 1.5: Let A = {1, 2}, B = {1, 2, 3, 4},
C=15,6} and D = {5, 6, 7, 8}. Verify that
(A) Ax(BNnO=(AxB)n(Ax ()

(B) AxCisasubsetofBxD [NCERT]
Ans. (A) ToverifyyAx BNnC)=A xB)n(Ax0)
We have,
A=1{1 2}, B={1 2 3, 4}, C = {5 6} and
D={5.6,7,8}

LHS. =Ax(Bn Q0
BNnC=1{1,234n{56}l=¢
Thus,

AxBNnO={12}xd=0
RHS.=(AxB)n(AxQ
AxB=112}x{1,23 4}

={(1.1.(1.2.(1L.3) (14
(2,1)(2.2).(2.3). (2 9}
AxC=1{12}«1{5, 6}
={(1.5). (1. 6).(2. 5. (2. 6)}

AxB)nAxO=9¢
Therefore, LH.S.=R H S.
Hence, verified.
(B) To verify: A x Cis a subset of B x D.
SO Ax C={1,2} * {5,6}
={(1,5).(1.6). (2. 5). (2. 6)}
~ BxD={1,234}x{5867,8}
={(1,5).(1.6).(1.7).(1.8).(2,5).
(2.6).(27).(2,8),(3.5).(3.6).
(3.7).(3.8).(4.5). (4. 6).
(4.7).(4.8)}
Since, all the elements of set A x C are the
elements of eet B x D.
. AxClsasubsetofB = D.
Example 1.6: Let A and B be two sets such that
n(A)=3andn(B) = 2.If (x, 1), (4, 2),(z, 1) arein Ax B,
find A and B, where x, y and z are distinct elements.
[NCERT]
Ans. Given, n (A) = 3 and n (B) = 2; and (x. 1), (y. 2).
(z.1) arein A x B.
We know that,
A = Set of first elements of the ordered pair
elements of A < B.
B = Set of second elements of the ordered pair
elements of A x B.
So, clearly x, y, and z are the elements of A; and
1 and 2 are the elements of B.
As, n(A) = 3 and n(B) = 2, it is clear that set
A={xy,z} and set B ={1, 2}.

' TOPIC 3 |
RELATION

A Relation R from a non-empty set A to a non-empty
set B is a subset of the cartesian product set A x B.

A Relation R between two sets A and B is defined as the
subset of the cartesian product of A and B.

RcAxB

Domain, Co-domain and Range of a
Relation

Let R be a relation from a non-empty set A to a non-

empty set B. Then:

(1) The set of all first elements of the ordered pairs in
the relation R. is called domain of the relation R.

(2) The setofall second elements of the ordered pairs

in the relation R is called the range of the relation
R

(3) The set B s called the co-domain of the relation R

For example, consider the relation R defined from
A={23}toB=16,9, 12} as R={(x. y) : xeA yeB.
y=3xt={(26).(3 9}

Then, the domain of R = (2, 3}, ca-domain of
R={6.9, 12}, and the range of R = {8, 9}.

lfﬂ’ Important

=+ The Domain of R la a subset of A
™+ Range ofRlg a subset of B,
= Co-domaln of R Ia B,
Le. The range ls always a subset of the co-domaln

= [f nfA) = m n(B) = n: then the n(A = B) = mn and the
tatal number of possible relations from the get A to set
E =2!ITBH :

Representation of a Relation

A relation can be represented algebraically in roster
form or in set-builder form and visually, it can be
represented by an arrow diagram.
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Roster Form Ans. (A) Given, A =1{1, 2, 3. 4, 6}

The relaton is represented by the set of all ordered
pairs belonging to R

Set-Builder Form Also, b is exactly divisible by a
The relation is represented by, R from set A to set B as

abeA

R=1{(a.b):aeA beB and the rule which relate the Valiie S Vakia b Whether
elements of A and 5}. ofa ofh = exactly divisible
Example 1.7: Write the given set in the roster form
and set builder form. “Set of all two-digit numbers 1
1 1 =1 Yes
that are perfect square". 1
Ans. In the roster form: 2
A = {18, 25, 36, 49, 64, 81} 1 ? 7 =2 Yes
In the set builder form:
A = {x:xis a two digit perfect square number} 1 3 3 - e
Example 1.8: Write the given set in the roster form - 1_
and set builder form. "Set of all natural numbers i
that can divide 24 completely.” 1; 4 i 4 Yes
Ans. In the roster form: —
A=1{1,2,3468, 12 24} 6 .
In the set builder form: 3 A 1 Yea
A = {x : x is a natural number which divides 24 ——————— 2 P
letel 1
completely} 5 i ! No
Example 1.9: If A = {x, y, z} and B = {1, 2}. Find the
number of relations from A to B. [NCERT] 4
Ans. Here, the number of elementsin A = 3 2 2 K 1 Yes
And, number of elements in B =2
So. the number of relation from A to B is 3
=23.2=25= 64 2 3 5 No
Diagrammatic  Representation  of o 4
Cartesian Product of Two Sets 2 4 5 =2 Yes
To represent A x B by an arrow diagram, we first draw
Venn diagrams representing sets A and B, one opposite 9 6 6 =13 Yes
to the other, as shown in given figure. Now, we draw 2.
line segments starting from each element of set A and
terminating with each element of set B. 1
If A= {1, 3,5} and B = {g, b}, then the following figure 3 1 3 b
gives the arrow diagram of A x B.
2
3 2 3 No
3
3 3 5 = § Yes
4
3 4 3 No
Example 1.10: Let A = {1, 2, 3, 4, 6}. Let R be the
I'f.'l(flt.lon on A defined by {(g, b) : g, beA, b is exactly 3 6 E =9 Yes
divisible by a}. 3
(A) Write R in roster form. - &
(B) Find the domain of R. 4 1 4 No
(C) Find the range of R. [NCERT]
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Value Value b Whet!n?r
of a of b v exactly divisible
2
4 2 2 No
3
4 3 1 No
. — . B _4 L o
% 4 3 =t Yes
- B . __Ju
<4 6 7 No
_ | 1
6 1 5 No
2
6 2 5 No
3
6 2 E No
4
6 4 5 No
6
F
6 6 6 Yes

R ={(1. 1). (1. 2). (1. 3). (1. 4). (1. 6). (2. 2). (2. 9).

(2.6).(3.3).(3.6). (4. 4). (6. 6)}

(B) R ={(L 1). (1. 2). (1. 3). (1, 4). (1, 6). (2, 2). (2. 4).

(2.6).(3.3).(3.6).(4.4). (6. 6)}
Domain of R = Set of first elements of relation R
=1{1, 2, 3.4, 6}

©) R={(1,1).(1.2).(1,3).(1,4). (1. 6).(2.2).(2,4). (2. 6).

(3.3).(3.6). (4. 4). (6. 6)}
Range of R = Set of second elements of relation
={1,2 3.4, 6}
Example 1.11: Let A = {1, 2, 3, . . .14}. Define
arelaionRfromAto AbuR={(x,y):3x-y=0,
where x, yeA}. Write down its domain, co-domain
and range. [NCERT]
Ans. The relation R from A to A is given as,
R={(xy):3x-y=0:x,y e A}

le. R={(cy):3x=y;x .y € A}
R={(1.3).(26).(3.9). (4. 12)}

Value Value of Whether
ofx | y=3x x, yeA
8xl1=3 . Yes
2 3x2=6 | Yes

Value Value of Whether

of x y=3x _ X, yeA
3| 3x3=9 | Yes

4 ‘ 3x4=12 ‘ Ies
5 | 3x5=15 |  No

§ | 3wewi8 | No

7 | ax7=21 | No

Finding relation R
First, we check which values of x, y are in set A
If both x and y are in set A, then (x y) eR
R=1{(1.3).(2.6).(3.9). (4, 12)}
Domain of R = Set of all first elements of the
ordered pairs
={(1,2.3,4}
Range of R = Set of all secand elements of the
ordered pairs
={(3.6.9,12}
Co-domain
R Is defined from A to A
Co-doamain of R=A
=412, 3 el d}

Example 1.12: Case Based:
Ordered pair : The ordered pair of two elements a
and b Is denoted by (a, b) : a s first element (or first
component) and b is second element (or second
component).
Two ordered pairs are equal If their corresponding
elements are equal
ie (g b)=(cd=a=candb=d
Cartesian product of two sets for two non-empty sets
A and B, the Cartesian product A x B is the set of all
ardered pairs of elements from sets A and B.
In symbolic form, it can be written os:
AxB={(ab):ae A beBj
Based on the above topics, answer the following
questions.
(A) f(@a-3,b+7)=(3, 7) then find the value of a
and b.
B) f(x+ 6, y-2)=(0,6), then find the value of x
and y.
(C) Assertion (A): If (x + 2, 4) = (5, 2x + y), then the
value of x and y are (-3, -2).
Reason (R): The ordered pairs are equal if their
coresponding elements are equal.
(a) Both (A) and (R) are true and (R) is the
correct explanation of (A).
(b) Both (A) and (R) are true but (R) is not the
correct explanation of (A).
(c) (A)istrue but (R) is false.
(d) (A)isfalse but (R) is true.

L
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(D) Let A and B be two sets such that A x B are
(1, 4), (2, 6) and (3, 6) then,
(@) AxB=BxA
(b) AxBxBxA
() AxB=1{(1,4),(1,6), (2N}
(d) none of the above
(E) If n(A x B) = 45, then n(A) cannot be:
(@) 15 (b) 17
(@ 5 @9
Amns. (A) We know that. two ordered paris are equal. if
their correspanding elements are equal
(@-3.b+7)=(3.7)
= a-3=3
and b+7=7
[equating corresponding elements]

= a=3+3andb=7-7
= a=6andb=0
® (x+6,y-2)=(0.6)
x+6=0
= x==6
y-2=6
= y=6+2=8
(C) (d) (A) is false but (R) is true.
Explanation:

x+ 2 4)=(5 2x+y)

x+2=5
= 5-2=3
4=2x+y
= 4=2x3+y
= y= 4-6=-2
D) BAxB=BxA

Explanation: 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{1.2,3}and B= {4, 6}

Hence, A xB=1{1,2, 3} x {4, 6}

={(1.4).(1.6).(2.4.(2.6).

(3.4). (3.6)}

and BxA=(46)x(1273)

=(41)(4,2).(4.3).(6.1),
(6.2).(6.3)
® b17

Explanation: We have, n(A x B) = 45

=5 n(A) x n(B) =45

= n(A) and n(8) are foctors of 45 such that

their product is 45.

Here, n(A) cannot be 17.

COBJ ECTIVE Type Questions)

[ 1 mark |

Multiple Choice Questions

1. IfA=1{1,2,4},B=1{2 4,5} and C = {2, 5}, then

(A-Byx(B-C)is:
(@ {(1,2),1,5) 2 5)}
(b) {(1, 49}
() (1,4)
(d) none of these

Ans. (b) {(1. 9}
Explanation: Given,
A=1{1,24},B={2,4, 5} and C=1{2, 5}
L A-B=1{1,24}-124 5}=1{1}
~. B-C={2,4,5}-12, 5} = {4}
So,(A-B) x (B-0C) ={(1.4)}

2. IfRisarelationonthesetA=1{1,2 3, 4,6,7,
8,9,11, 12} givenbyxRy <= y=2x thenRis
equal to:

(@) {(2,1),(4,2),(8,2),(9,3)}
(b) {(2,1), (4, 2), (6,3)}
() (5,1),(2, 4,3, 6)}
(d) none of these
Ans. (b) {(2, 1), (4. 2). (6, 3)}
Explanation: Given, R is a relation on the set
A=1{1,2.3,4,6,7,8.9, 11, 12} given by

Ans.

xRyeoy=2x
Here, g=2x
if. M=l =2
X = 2,y=4
X= 3,y=6
So. R=1{(2.1) (4.2).(6.3)}

The domain for which the functions defined
byf(x) = 3x*-1and g (x) =3 + xare equal is:

N R

2 4
ot efa

[NCERT Exemplar]
4
@ {- L 5}

Bxplanation: Given that
Fx)=3x*-1andg (x)=3+x
F0) =g ()
3x2-1=34+x
IP-x-4=0
IP-4x+3x-4=0
x(3x-4)+1(3x-4)=0
x+1)(3x-4)=0

Luv v vy
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= x+1=00r3x-4=0

1 4
=>x-—.1:«rx-3

Domain = {—1. i}
3

Let S = {x | x is a positive multiple of 3 less
than 100}, P = {x | x Is a prime number less
than 20}. Then n(S) + n(P) is:

(o) 34 (b) 41
(c) 33 (d) 30
[Delhi Gov. SQP 2022])

(b) 41
Explanation: Given, S = {x | x is a positive
multiple of 3 less than 100}
S0,.5=1{3.6,9.12...... 99}
We can see that it is an AP. with a = 3,
a =99,d=3.
N® term of an AP. is given by:

a =a+(n-1)d
=y 99=3+(n-1)3

= ?=n—l

= n=133
Therefore, n(S) = 33
Givern: P = {x | x is a prime number less than 20}
So, P={2,3,5711,13,17,19}
n(P)=8
Naw, n(S) + n(F) =33 + 8
= nS)+nP) =41
Let A = {q, b, c}, B = {1, 3, 5}. If relation R from
Ato Bis given by R = {(g, 3), (b, 5), (¢, 3)}. Then,
R'is:
(@) {(3,a), (5 b), (3, )}
(b) {(1,a), (2,b), (3, 0}
(© {(a, 3), (b, )}
(d) none of these
(@) {(3.0). (5 b). (3, 9}
Explanation: It is given that R = {(a, 3) (b, 5)
€3}k
E: R'={(3.0).(5b). 3.0}
R={(x u)lx y e N, x + 2y = 5} is defined on set
A =11, 2, 3, 4, 5} then the domain will be:
(@) {1,3} (b) {1,2, 3}
(© {1,2,3,4} (d) {1,2,3,4, 5}
[Diksha]
(@) {1. 3}
Explanation: Given that x, y oare natural
numbers and the relation isx + 2y =5
Here, x+2y=5
For =T
1+2y=5
2y=+4

Ans.

Ans

H

Ans.

y=2
For, x=2,2+2y=5
2y=3

- 15
g_z_‘

If x = 2, then y becomes rational number which
is not a natural
Forx =3,
3+2xy="5
2y=2
y=1
Thus, only 1 and 3 gives y as natural numbers
2and 1.
Therefare, the domain is {1, 3}.

fA=1{1,2 3},B={1,4,6, 9} and Ris arelation
from A to B defined by x is less than y. The
range of R is:

(@) {1,2,3} (b) {4, 6,9}
(© {1,3} (d) none of these
(b) {4, 6. 9}

Explanation: The relation from A to B s x is less
than y.
Hence, range is {4 ,6, 9}
Let fand g be two real functions given by
f={(0,1),(20),3,-4,42),G, 1}
g=1{(1,0),(2,2),(3,-1), (44, 5 3}
then the domain of f. g is:
(a) {2,3,4, 5, 6} (b) {1, 2,3, 4}
(© {1,2,3,4,5} d {2, 3, 4,5}
[NCERT Exemplar]
(d) {2, 3, 4, 5}
Explanation: Given that
9 ={0. 1), (2. 0), (3. -4). (4, 2). (5, 1)}

and  g(x) ={(1,0).(2 2).(3,-1). (4.4). (5. 3)}

domain of f={0, 2, 3, 4, 5}
and domainofg=1{1,2, 3,4, 5}
So, domain of f. g = Domain of f~ Demain of g

={2,3, 4,5}
FR={(x,y):x, yeZ x*+ y*= 16} is a relation
on Z, then the domain of R is:
(@ {0,1,2,3,4}
(b) {01 _111 _21' _3J _4}
(C) {_4r _3! _2! _11 0! 1: 2! 3! 4}
(d) none of these
(© {-4.-3-2.-1,0, 1, 2 3, 4}
Explanation: Given, R = {(x. y) 1 x, yeZ x* + y* =
16}
Here,x* + y*= 16
y* =16 -

y= vlﬁ—x2

16-x220
162x*-4=sxs4
So. the domainis {-4.-3.-2,.-1.0. 1, 2. 3. 4}.

L
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10. A relation R is defined from {2, 3, 4, 5} to

Ans.

{3,6, 7,10} by : x Ry < x is factor of y. Then,
the domain of R is:

(@) {2,3,5} (b) {3, 5}
(©) {2,3,4} (d) {2, 3, 4, 5}

[Delhi Gov. QB 2022)
(@) {2 3, 5}

Explanation: Relations x is a factor of y. Here in
set {2, 3, 4, 5} the factors of y are {2, 3, 5}.
So, domain of R = {2, 3, 5}.

11i. How many elements will be there in the

Ans.

Cartesian product of A and B, if number

of elements in A and B are respectively
10and 7?

(a) 3 (b) 17
(¢) 70 (d) 10’ [Diksha]
() 70
Explanation: Given, n (A) = 10
nB =7
So number of elements in A x B = n(4) x n(B)
=10x7

=70

12. Let n (A) = m and n (B) = n, then the total

Ans.

number of non-empty relations that can be
defined from A to B is:

(@) m" (byn™-1
() mn-1 (d) 2™ -1

[NCERT Exemplar, Delhi Gov. SQP 2022]
(d) 2™ =1

Explanation: Given that:
n(A =mandnB) =n
n(AxB)=n(A)n(B)=mn
So, the total number of relations from
AtoB=2""-1.

13. If A is the finite set and B is an infinite set,

Ans.

then what is A x B?
(a) Infinite set
(c) Undefined

(a) Infinite set

Explanation: f A is finite set, which means
elements in A are countable. Set B has an infinite
number af elements, which means set B contains
uncountable elements. So, the cartesian product
of A and B is infinite.

(b) Finite set
(d) A singleton set

Assertion Reason Questions
Direction: In the following questions, a statement of

Asse
R).

rtion (A) is followed by a statement of Reason

Choose the correct answer out of the following
choices.

(a)

(®)

Get More Learning Materials Here : &

Both (A) and (R) are true and (R) is the correct
explanation of (A).

Both (A) and (R) are true but (R) is not the correct
explanation of (A).

() (A)istrue but (R) is false.
(d) (A)isfalse but (R) is true.
14. Assertion (A): The domain of the relation

Ans.

is

Ans.

16

Ans.

i7

R={x+2,x+4:xeN,x<8}is
{3,4,5,6,7,8,9}

Reason (R): The range of the relation
R={(x+2,x+4:xeN,x<8}is
{1,2,3,4,56,7}.

(c) (A) is true but (R) is false.

Explanation: The given relation is

R={(3.5) (4.6)(57) (6.8) (7.9) (8.10) (9. 11)}.

Domain = {3,4,5,6.7,8,9}

Range of R=1{5,6,7,8.9, 10, 11}.

Assertion (A): If (x - 1, y + 2) = (2, 4), then
x=3andy=2.

Reason (R): Two ordered pairs (x, y) and
(p, q) equal, if their correspond-
ing elements are equal.

(a) Both (A) and (R) are true and (R) is the correct

explanation of (A).

Explanation: Two ordered pairs are equal, then

their corresponding elements are also equal

So. x-1=2
= x=3,

y+2=4
=5 y=12

Assertion (A): If (x, 1), (y, 1) and (z, 2) are in

AxBandn (A) =3 n(B) =2,

then A=(x,y,z2)and B = {1, 2}.

If n (A) = 3 and n (B) = 2. Then

n(AxB)=6.

(b) Both (A) and (R) are true but (R) is not the
correct explanation of (A).

Explanation: It is given that n(4) = 3 and

n(B) =2and (x, 1), [y, 2).(z.1) arein A x B

We know that, A = set of first elements of the
ordered pair elements of A x B

Reason (R):

B = Set of second elements of ordered pair
elements of A x B
- x, y and z are the elements of A and 1 and 2
are the elements of B.
Since, n(A) = 3 and n(B) = 2, it is clear that
A={xuy z}and B={1,2}
n(A)=3.nB)=2
= n(A x B) = n(A) x n(B)
=3x2=6

Assertion (A): Let A={1, 2} and B = {3, 4} Then
the number of relations from A
toBis 16.

Reason R): K n(A) = p and n (B) = g, then
number of a relation is 2P9.
[NCERT Exemplar]

L

@g www.studentbro.in



- ———————-——-—--—--—-——--_—---—._.r_-—----:kG--rm--—-—-----—---""""1

Ans. (0) Both (A) and (R) are true and (R) is the correct Assertion (A): The relations R in roster form
explanation of (A). is {(1, 1), (2, 4), (3, 9), (4, 16)

Explanation: Given, A = {1, 2} and B = {3, 4} (5,25), (6, 36)}-
No. of elernents in set A = n(A) = 2 Reason (R): The domain and range of R is

{1,2,3,4,5, 6}
No. of elements in set B=n(B) =2 Ans. (o) (A) is true but (R) is fulse.
No. of relations from A to B = 27 » &) Explanation: A = {1,2, 3,4, 5, 6}
=22"2=2%=16 R={(a.b):a.b e A, bis exactly divisible by a}

18. Let A = {1, 2, 3, 4, 5, 6}. If R is the relation on R={(1,1)(2.4) (3.9) (4. 16) (5. 25) (6. 36)(S. 25)}

A desired by {(a, b) : a, be A where b is square Domain of R =1{1,2.3, 4,5, 6}
of a} Range of R ={1. 4,9, 16, 25, 36}

(CASE BASED Questions (CBQs) )

[ 4 & 5 marks |
Read the following passages and answer the (E) The total number of relation from set P
questions that follow: are:
19. A class Xl teacher, after teaching the topic of () 82 {a).64
‘Relations" tries to assess the performance of (c) 128 (d) none of these

her students over this topic. The figure shows a Ans. (A) (c) R = {(x.y) : x is square of y, xeP, yeQ}

relation between the sets P and Q. Explanation: Relation R Is “x is the equare of

Y-
In set builder form, R = {(x y) : x I8 the
square of y, xeP, yeQ}.

(B) (d) 4. 9. 25}

Explanation: The domain of relation is an
element of set P Le. {4, 9, 25}.

© (e){-2 2 -3, 3,-5, 5}

Explanation: The range of relation is {-2, 2,

-3,3,-5, 5}
(A) This relation in set builder form is: D) ) {© 3). 9 -3). @ 2. @ -2, (25 5
(@ R ={(x y) : x is square root of y, xeP, (25, -5)}
yeQ} _ Explanation: In roster form R = {(9, 3).
(b) R={(x, y):y issquare of x, xeP, yeQ} 9, -3), (4. 2). (4.-2). (25, 5). (25. -5)}.
(©) R={(x,y):xissquare of y, xeP, yeQ} © (b) 64

(d) none of these
(B) The domain of relation is:
(@ (1,2,3,4,5} (b) {4,9,25,5}

Explanation: Total number of ordered pair
in R = 6 ( note that total no. of ordered pairs
possible ore 3 x7 = 21)

© EIE?IE{:;r?;e ofrelu‘ti(::l it?' Heil ~. Total number of relation =28=64
() {4,9,25} 20. Method to find the sets when cartesian product
(b) {11 2J 3l 4r 5} is gl"VEﬂ
(©) §-2,2,-3,3,-5,5} For finding these two sets, we write the first
() §-5-3,-2,1,2.3,5} element of each ordered pair in first set say A
(D) This relation in roster form is: and corresponding second element in second
set B (say).

@ {G,3), (4 2), (25, 5)} Number of elements in cartesian product of two

(b) {(gl 3): (gl _3)1 (4r 2): (41 _2)1 (25! S)! sets.

(25, -5 If there are p elements in set A and q elements
© {©,-3),(4,-2),(25,-5} in set B, then there will be pq elements in A x B
(d) none of the above ie.ifn(A)=pandn (B)=q.thenn (A x B) = pq.

Get More Learning Materials Here : & m @) www.studentbro.in
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(A) If A x B = {(a, 1), (b, 3), (@,3), (b, 1), (q, 2),
(b,2)}. Then, find A and B. If the set A has
3 elements and set B has 4 elements,
then find the number of elements in
AxB.

(B) The cartesian product P x P has 16
elements among which are found (a, 1)
and (b, 2). Then find the set P.

(C) Express the function f: A—R, fix) = X* - 1,
where A = {-4, 0, 1, 4} as a set of ordered
pairs.

Ans. (A) Here, the first element of each ordered pair
of A x B gives the elements of set A and
the corresponding secand element gives the
elements of set B.

A={a blandB=1{1,3, 2}
Givenn(A)=3andn () =4
The number of elements in A x Bis
nAxB)=n(A)xn(B=3x4=12

(B) Given,n(P x P)= 16
= nf).n(P)=16
= n(P)= 4 -0
Now.as(a. 1) eP x P
aePand 1eP
Again, (b, 2)eP x P
bePand 2eP
= a.b 1 2eP
() Given,A=1{-4,0,1,4}
f)=x-1
f-4)=(-4)’-1=16-1=15
fl0)=(0)*-1=-1
)= (12-1=0
f4)=(4)*-1=16-1=15

Therefore, the set of ordered pairs = {(-4, 15),
(0,-1), (1,0), (& 15)}

(VERY SHORT ANSWER Type Questions (VSA))

[ 1 mark ]

21.1s R = {(1, 5), (2, 9), 3, 1), 4, 5), (2, 11)}
a relation from set A to set B, where
A=1{1,23 4 and B={1, 5, 9, 11, 15, 16}?
Justifu your answer.

Ans. A=1{1,2,3, 4 0ond B=1{1,5 9, 11, 15, 16}

A B= {(1 1) (1 5),(1:9)/(L: 11), (1./15),
(1, 16). (2, 1), (2. 9. (2. 9). (2, 11),
(2, 15), (2, 16). (3. 1), (3, 5). (3. 9). (3.
11), (3. 15). (3. 16). (4. 1). (4. 5). (4. 9).
(4,11), (4, 15). (4, 16)}

It is given that R = {(1. 5), (2. 9). (3. 1), (4, 5).

(2.1}

A relation from o non-empty set A to a non-

empty set B Is a subset of the Cartesian product
A xB.

It is observed that R is a subset of A x B
Thus R, is a relation from A to B.
22. LetA={a, b, c},B=1{b, c,d} and C = {b, d} then
find (A-B) x (B-C). [Diksha]
Ans. Given that,
A={a b,c.B=1b,c.d} and C= {b, d}
Now, A-B={g}
And B-C={c}
So0.(A-B) x (B-Q) ={a} x {c} = {(a. o)}

23. Let A = {-1, -2}. Find the number of relations
from A to A.

Ans. Given, A = {-1, -2}
Number of elements = n (4) = 2 = n (say).
Then, the number of relations from A to A
—on =22 = 29-16

24. FP={x:x<3,xeN},Q = {x:x =2, xe W}. FAind
(Pu Q) x (P Q), where W is the set of whole
numbers. [NCERT Exemplar]

Ans. Given that: P={x:x <3, xeN}

= P= {1, 2}
Q={x:xs2 xeWj}
= O=f0.1.2]

Now,(PuQ)=1{0.1.2}and (P~ Q) = {1 2}

PuQ) = (PnQ)=1{0.1).(0.2),(1.1).(1.2),
(2.1).(2.2)}

25. Write the relation, R = {(x, x% : x is an even
number less than 10} in roster form.
Ans. Here, 2, 4, 6, 8 are the even numbers less than
10.
So,value of x =2, 4,6, 8
So. (. x*) = (2, 16) (4, 256) (6, 1296) (8, 4096)}
So, R ={(2, 16) (4, 256) (6, 1296) (8,4096)}.

26. Determine the domain and range of R
R={(x,x+5):x€0,1,2,3,4,5}
Ans. Given, R = {(0, 5), (1, 6). (2. 7). (3. 8), (4. 9). (5. 10)}
Domain = {0, 1, 2, 3, 4, 5}
Range ={5.6.7.8.9. 10}
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27.

Ans.

fA={x:xeW,x<2}B={x:xeN,1<x<5}
C = {3, 5} find:
(A) Ax(BNC)
B) Ax(Bu(Q [NCERT Exemplar]
Given that A={x:x eW, x < 2}
= A=[0, 1}
B={x:xeN,1<x<5}
= B={2 3.4}
C=13,5}
A AxBNO={0.1} x {3} = {(0. 3). (1. 3)}
Hence, the cartesian product = {(0, 3). (1, 3)}
®) BuQ=1{234u{3 5}
=1{2,3,4,5}
Ax(Bu Q) ={0,1}x{2 3,4, 5}
={(0.2).(0.3),(0.4). (0, 5),
(1. 2).(1.3). (1. 4). (1. 5)}

28. The cartesian product A x A has 16 elements

Ans.

29

Ans.

33.

Ans.

Get More Learning Materials Here : &

among which are found (-2, 1) (0, 3) and
(1, 3). Find set A.
(-2.1)eA x A(0,3)eAxAand (LL3) e Ax A
Since A x A has 16 elements.
Hence,

-2,1,0,3 €A
So, A should have 4 elements. Only if A has
elements = {-2, 1,0, 3}.

[ E eyt |2 2] denRademi
2 Y 2l =132 en fin e values

of x and y.

Bieerfhok | S L 22
wentu4 94—4.4.

Corresponding elements of above-ordered
pairs must be equal

We have,

30.

Ans.

31

Ans.

32.

Ans.

x_ -1
4 4
= x=-1
2 1
97373
_1+2
=373
_ _3
=%
Hence,x=-1,y = iy

Given R = {(x, y) : x, ye W, e yz = 64}, where
W is the set of all whole numbers. Find the
domain and range of R.

Here, R = {(x. y) : x. yeW, x? + y? = 64}

So, x= \,ﬁ64—y2

So. -8sys8
Hence, domain =[-8, 8]
And, range = [0, 8]

ifA=1{0, 1, 2} and B = {3, 4}. Find domain of
AxB.

Given,
A=10.1,2}and B =1{3 4}
AxB={0.3)(0.4)(1.3)(14)(23) 24}
So, the domain of A x B={0, 1, 2}

Hence, domain of A x B= A

Find the domain and range of the relation

R=1{(uy:y-= x+§-, where x, yeN and
x

x < 8}.

Given,R={x y):y = X+§-. where x, yeN and
X

x < 8} ={(1.9). (2 6). (4. 6). (8 9)}

Hence, domain of R = {1, 2, 4, 8} and range of
R=16,9}.

(SHORT ANSWER Type-| Questions (SA-1) )

[ 2 marks |

Let A=1{1,3,5 7} and B = {2, 4, 6, 8} be two
sets and let R be a relation from A to B defined
by the phrase “(x, y) eR < x> y".

Under this relation R, we obtain 3R2, S5R2, 5R4,
7R4 and 7R6.

ie. R=4(3,2),(5.2).(54).(7.2.(7, 6}

~. Domain (R) = {3. 5, 7} and range (R) = {2. 4, 6}.

34.

Ans.

In function f = {(1, 1), (0, -2), (3, 0), (2, 9}
be a Llinear function defined by formula,
fix) =a x + b. Then find ‘a’ and 'b". [Diksha]
Here, filx) =ax+ b

f={(1 1} (0.-2). (3. 0). (2, 9}
and f(x) =ax+b
then, f(0)=-2
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-2=ax0+b

-2=b
and

f(1) =1
l=ax1+b
l=a+b
l1=a-2
3=a

35. Iff(x) = x* then find the range of the function

for {x=1,2,3, 4, 5}.

Ans. Here f{x)= x*

For =1

f(x) = 19=1
For x=2

fx)=2'=16
For x=13

f) =3=81
For x=4

o) =4*=256

36.

Ans.

Far =5

f(x) =5'=625
Hence, range of f (x) = xX*forx=1,234.5is
=1{1,16, 81, 256, 625} .

Define a relation R on the set N of natural
numbers by

R={(x, y);y=x+ 3, xis a prime number less
than 8 : x, yeN}.

Depict this relationship using a roster form.
Write down the domain and the range.

Given N = Set of all natural numbers and
R=1{{x.y):y=x+ 3, xis a prime number less
than 8 ; x, yeN}
={xy:y=x+3.xe {2357} :x.yeN}
The given relation in roster form can be written
as
R={(25).(3.6).(5.8) (7. 10)}.

Hence, domain of R = {2, 3, 5, 8} and range of
R=1{5,68, 10}.

[SHORT ANSWER Type-Il Questions (SA-IID

[ 3 marks |

37. In each of the following cases, find a and b.

(A) 2Qa+b,a-b)=@8,3)

®) [%,O—Zb] = (0,6 +b)

[NCERT Exemplar]

Ans. (A) Glventhat (2a+ b,a-b)=(8.3)

Comparing the domains and ranges, we get
20+b=8
a-b=3
Now, a=3+b
Substituting the value of a in the equation
2a + b= 8, we get

23+b)+b=8
6+2b+b=8
= b=8-6=2
2
= b=§
Substituting the value of b in eq. (@ - b = 3).
we get
a—§=3
a= 3+-

38.

®) Given that [E,a—?b] =(0.6+b)

Comparing the domains and ranges. we get

a

i ="
=a=0,a-2b=6+b

a
N - =0
ow 3

a=0

Substituting the value of a in eq.
(a-2b)=(B+b)
We get.
0-2b=6+b
-2b-b=6
-3b=6
b=-2

Let R be a relation from, Q and Q defined by R
={(p,q):p, qeQ and q + peZ}. Show that

(A) (p, p)eR, for all peQ.

(B) (p, g)eR implies that (g, p)eR.

(©) (p, g)eR and (g, r)eR implies that (p, r)eR.
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Ans. Given, R = {(p. q) : pgeQ and p- geZ}.

(A) Since, p + peZ. is true, where peQ.
> (perR
(B) Let (p. g)eR, where p, geQ.

> p+qgel’l
= (pP+gel
= g+pel
= @pek

(O Let (p.g)eRand (q. NeR, where p, greZ
= p+qgeZandqg+reZ
= p+qg=k and g + r = k, for same
k. k,eZ
On adding above equations, we get
p+r=k,+keZ
= ((@EnNekrR

39. Let R be a relation N to N defined by

R = {(g,b) : a, beN and a = b%. Are the
following true? Justify your answer in each
case.

(A) (g, @) eR, for allaeN
(B) (g, b)eR implies that (b, a) eR
(©) (g, b) eR and (b, c) eR implies (g, c) eR

Ans. Given,R = {(a, b):a,beNand a = b’ }.

(A) Sincea = a®, which is not true, for some aeN
For a =2, we have (g, a)eR
Therefore, (g, a) € R for alla € N is not true.
(B) Let (a. b)eR where o, beN
We know, (8, 2) € Rsince 8 = 23
= a=b.
= b=ad’, for some g beN
For a = 8, b = 2, we have (a. b) eR but
(b a) ek
(O Let(a b) eRand (b, ¢) eR, where g, b, ceN.
= a=b’andb=3
= a=c, forsomea,ceN

For a = 64, b = 4, we have (a. b) eR and
(b. c) eRbut (a. c) 2R

40. Let f(x) = \[; and g (x) = x be two functions

defined in the domain R* U {0}.

(A) (F+9) (®) (f-9) x)
F
© (f.9) ) (D) (E] ®)
[NCERT Exemplar]

Ans. Given that f (x) = Vx and g (x) = x be two

functions defined in the domain R* U {0}
A F+9) ) =FfM+g ()= Vx +x

® (F-9)W=F)-g0)= Vx—x

© (F-9) () =F() g ()= Vxx =P

41. Determine the domain and range of the

relation R defined by
(A R={(x,x+6):xe{0,1, 2,3, 4, 5}

(B) R = {(x, x*) : xis a prime number less than
20}.

Ans. (A) R={(x x+6):xe {0,1, 2. 3, 4, 5}

Given,
R={(x x+6):xe {0,1,2, 3,45}
R={(0.0+6),(1,1+6).(2.2+6).(3.3 +6).
(4.446).(5.5+6)}

R=1{(0, 6).(1,7).(28).(3.9), (4. 10). (5. 11)}
So,
Domain of relation, R = {0, 1, 2, 3, 4, 5}
Range of relation,R = {6, 7, 8,9, 10,11}

(B) R = {(x. x*) : x is a prime number less than 20}
Given,

R={(x x4) : x Is a prime number less than
20}
Prime numbers legs than 20 are 2, 3,5, 7, 11,
13,17,19
R = {(2. 29). (3. 39. (5. 59. (7. 79, (11. 119,
(13.13%.(17.17%). (19, 199}
R = {(2. 16). (3. 81), (5. 625). (7, 2401),
(11,14641), (13, 28561),
(17,83521), (19, 130321)}
So, Domain of relation
R=1{2357,11,13,17,19}

Range of relation R = {16, 81, 625, 2401,
14641, 28561, 83521, 130321}

42. Let a the relation R: on the set R of all real

numbers be defined as (g, b)eR, & 1+ab >
O foralla, beR.

Show that:

(A) (a, a) eR, for all aeR

(B) (g, b)eR, = (b, a) eR, for all a, beR

Ans. (A) For any aeR, we have

1+a’>0=(a0) eR;

Thus, (0. 0) €R, forallaeR
(B) Let (a b) eR,. Then,

(ab)eR,=>1+ab>0

=1+ ba>0=(b.g) eR,

Thus, (a. b) €R,

= (b.g) eR foralla beR
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43.

Ans.

Ans.

46.

Ans.

Get More Learning Materials Here : &

letA=1{1,23,45... 20}. Define a relation R
fromAtoAbyR={(g,b):a-2b=0,a,b € A}.
Depict the relation using roster farm. Write
domain and range of the relation.

[Delhi Gov. SQP 2022]
The relation R from A to A is given as
R={(a b):a-2b=0;a,b € A)
R={(a.b):a-2b;a b e A}
S~ R = {2 1), 4 2. (6 3), (8 4) (10, 5).

(12.6).(14. 7). (16. 8). (18, 9). (20. 10)}
The domain of R is the set of all first elements of
the ordered pairs in the relation.
-. Domain of R = {2, 4, 6, 8, 10, 12, 14, 16, 18,
20}

The range of R is the set of all second elements
of the ordered pairs in the relation
-.RangeofR=1{1,23,4,5,6,7,8,9, 10}
Let A = {1, 2, 3, 4, 5, 6}. Define a relation
R from A to Aby R={(x, y) : y =x - 1}. Write
R in roster form. Write down the domain, co-
domain and range of R.

Given A =1{1,2, 3, 4,5, 6} and

R={Ccy :y=x-1}
The given relation in roster form can be written
as,

R={(1.0).(2 1).(3.2).(4.3).(5.4). (6. 5)}

The given relation can be represented with the
following arrow diagram:

£
oy

So, domain of R = {1, 2, 3, 4, 5, 6}, co-domain of
R=1{0,1,2 3,4, 5 and range of R={2, 3,4, 5, 6}.

45.1s g = {(1, 1), (2, 3), 3, 5), (4, 7)} a function?

Justify: If this is described by the relation, g(x)
=ux + [, then what values should be assigned
to « and p? [NCERT Exemplar]

Ans. Given that g = {(1, 1), (2, 3), (3. 5). (4. 7)}

Since every element of the domain in this
relations has unique image.

So g is a function.

Now, gx)=ax+p
For(L.1).g(1)=a(1)+p=1

= a+p=1 ()
For(2.3),g(2) =a(2)+p=3
= 2u+p=3 _(i)

Solving egn. (i) and (i) we get
a=72and [1 =-1
glx)=2x-1
[Note: We can take any other two ordered pairs]
Hence, the value of a=2and f= -1

( LONG ANSWER Type Questions (LA) )

[ 4 & 5 marks)

Let A={-1,2,3}and B = {1, 3}.
Determine (A)Ax B (B)BxA
(CO)B=xB (D)A x A
[NCERT Exemplar]

Given, A = {-1, 2, 3} and B = {1, 3}
(A) AxB=4{-1,2 3} x {1, 3}
So.A x B={(=1.1), (-1.3), (2. 1). (2. 3). (3. 1),
(3.3)}
Hence, the cartesian product are {(-1, 1),
(-1.3).(2.1).(2.3).(3. 1), (3. 3)}.
B) Bx A={1, 3} x{-1,2, 3}
Therefore, B x A = (1, -1), (L. 2). (1. 3). (3, -1).
(3.2). (3. 3)k

Hence, the cartesian product are {(1. -1).
(1,2),(1.3).(3.-1).(3. 2). (3. 3)}.

(C) BxB={13}x{1,3}
So.BxB={1,1)(1,3). (3, 1).(3.3)}
Hence, the cartesian product are {(1. 1),
(1.3).3.1).3. 3

O) AxA={123}x{1,23}
So, A x A = {(-1, -1), (-1, 2), (-1, 3), (2 -1).
(2.2),(2.3),(3,-1).(3,2).(3.3)}
Hence, the cartesian product are
{-1,-1).(-1.2).(-1.3). (2.-1). (2. 2).(2.3). (3.
-1).(3,2).(3.3)}

47. Let A={-2,-1,0,1, 2} and f: A —> Z be given

by f (x) = x*- 2 x - 3. Find:
(A) the range of f
(B) pre-images of 6, - 3 and 5.

Ans. (A) We have, f(x) =x*-2x-3,

f(-2)=(2%-2(2)-3=5.

L
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f(-1) = (-1)?-2(-1)-3=0,F(0) = -3, Since, (x, y) are elements of the cartesian
fF(1)=12-2x1-3=-4and product of (PU Q) = R
F()=22-2x2-3=-3 xe(PuQ)andyeRr
So.range (f) = {f(-2). f (1), F(0). F (1), F ()} wePorxe Qlandis K
W T g (xePandye R or(xe Qandy eR)
(B) Let x be a pre-image of 6. Then, ky)ePxRoriy) eQxR
s B (xy) e PxRUQxR 0
5 6= Let (x y) be an arbitrary element of
= Eslesdel (P xR U(QxR).
= X-2%-9=0 k) ePxRUQx*R)
= x = 1£10 xyePxRor(xy) e (@xR)

(xePandyeR)or(xe Qand y eR)

Since, x=1+\10€A (xePorxeQ)andy eR

So, there is no pre-image of 6. xe(PuQ) andy eR
Let x be a pre-image of -3. kyePuQ) xR —(ii)
Then, From (1) and (i), we get
flx)=-3 PUQ)xR=FPxRuU@xR
> xX=x-3=-3 B) PnQ)xR=(PxR)N(Q=R)
= D=0 Let (x y) be an arbitrary element of
= x=0.2. PNnQ) xR

kyePnQ) xRk

Clearly, 0.2 €A
i © Since, (x. y) are elements of Cartesian

So. 0 and 2 are pre-imaoges of -3. product of (P Q) x R
Let x be a pre-image of 5. Then, f(x) =5 xe(PnQ)andye R
= X =A%=3=5 (xePandxe Q)andy e R
= F-2%x-8=0 (xePandy eR)and (x eQ and y eR)
= x-9Hx+2) =0 xy)ePxRand(xy) e QxR
= x =4,-2 kyePxRN@=R) -0)
Since, -2 eAbut4 ¢ A Let (x y) be an arbitrary element of
So, -2 is a pre-image of 5. (P xR (@xR).
kyePxR)N(@xR)
i A (cy) € (PxR)and (x y) € (@ R)
(A)PUQ)xR=(PxR)U(@xR) (xePandyeRand(xe Qandy € R)
B) PN xR=(PxR)N(QxR) (xePandxe Q)andy e R
Ans. (A) PUQ)xR=FPxR)=FPxRU@=xR xe(PnQ)andye R
Let (x, y) be an arbitrary element of xyePnQ) =R _(i)
PuQ) xR From (i) and (i), we get
x yePu@) xR PRQ)xR=PxRnNn(@=xR
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FUNCTIONS AND IT's Tyres PRI

TOPIC1
FUNCTIONS

A function f from set A to B defines as a mapping
between two sets that satisfy the following two
conditions f:A —» B
1. Each every element of set A must be mopped with
some elements of set B.
2. No elements of set A must be mapped with more
than ane element of set B.
A B

cﬁ Important

= Function Is a speclal oype of relaton

= FEvery function la a relation. but every reladon Is nat a
function

w If A haa m elements and B has n elements. then the number
of functions fram Ato Bls n™. and Bto A ls m".

Domain and Co-Domain

Let f: A — B, then set A is known as the domain of f, and
set B is known as the Co-domain of f.

If f: N > R so, here N is the domain and R is the
co-domain.

Range
The set of elements in set B that are mapped with
elements of set A, is called the range of the function.
Range of fc Co-domain of f.

Ilustration: Llet A = {2, -1. 0, 1, 2} and
B=1{0.1,2, 3 4,5, 6} Consider a rule f (x) = x. Under
this rule, we obtain f (-2) = (-2)*= 4, f(-1) = (-<1)*= 1,
f(0)=0?=0,f(1) =1%=1 and f(2) = 2°= 4. We observe
that each element of A is associated to a unique
element of B. So, f: A — B given by f(x) = x is a function.
Clearly, domain (f) = A = {~2, -1, 0, 1, 2} and range
(f) =10. 1. 4}.
Equal Functions
The two functions fand g are said to be equal f

1. domain of f= domain of g.

2 domain of f= co-domain of g.

3. f(x) = g (x) for all x belonging to their comman
domain

lllustration: Let A={1,2},B={3.6}andf: A > B
givenby f(x) =x*+ 2 and g: A - Bgivenby g (x) = 3 x.
Then, we observe that fand g have the same domain
and co-domain. Also, we have, f(1)=3=g (1) and f(2)
=6=g (2). Hence,f=g.

functions? Give reasons. Also, determine its domain
and range.

A {2, 1,6,1),61),(11,1),(14,1), (17, D}
® {2,1),4,2),(63),(8 4, (10,5), (12, 6), (14, 7)}

© {@,3), @, 5), (2,5} [NCERT]
Ans. (A) Let R = {(2, 1), (5. 1), (8. 1), (11, 1), (14 1),
(17. 1)}

Then, domain of R = {2, 5, 8, 11, 14, 17} and
range of R = {1}.
Since, every element in the domain hos only
one image.
Hence, Ris a function.

(B) Let R = {(2. 1). (4, 2). (6. 3). (8 4). (10, 5).

(12, 6), (14, 7)}

Then, domain of R = {2, 4, 6, 8, 10, 12, 14}
and range of R=1{1,2,3,4,5,6. 7}
Since, every element in the domain has only
one image.
Hence, R is a function.

(C) Let R={(1,3),(1,5), (2. 5)}
Then, domain of R = {1, 2} and range of
R=1{3, 5}
Since, element 1 in the domaln does not
have only one image. (1 has two images,
3 and 5).
Hence, R is not a function.

Example 2.2: Write total number of functions
from set A to set B.
(A) A={1,2,3},B={qg, b c}
®) A={1,2,3},B={qg, b ¢ d} [NCERT]
Ans. (A) In set A no. of elements m = 3

In set Bno.of elements n=13

So, total no. of function from Ato Bis =n™
=33=27
(B) InsetAm=3
InsetB n=4
So total no. of function from A to B is = n™
=47=64
e €3

L

@g www.studentbro.in



- ———————-——-—--—--—-——--_—---—._.r_-—----:kG--rm--—-—-----—---""""1

Get More Learning Materials Here : &

Example 2.3: Find the domain for which the
function f (x) = 2x*-1and g (x) =1- 3 x are equal.
[NCERT]

Ans. The values of x for which f (x) and g (x) are equal,

are given by

flg =9

=¥ 25¢-1=1-3x

= 2%+3x-2=0

= (k+2)(2x-1)=0

1
= x_—l-i

Thus, f(x) and g (x) are equal on the set {-2_ %}

Real-Valued Functions

A function f:A — B Is called a real-valued function if
Bis asubsetof R

Real Function

A function f: A — B is called a real function if both
A and B are subsets of R.

Domain of Real Function

The domain of f(x) is the set of all those real numbers
for which f (x) is defined.

Range of Real Function

The range of a real function is the set of all real values
taken by f(x) at the points in its domain.

Steps to find Range
M Puty=Ffx)=x=4Q).
(i) Fnd the value of x by solving the equation.

(i) Find the values of y for which the values of x,
abtain from x = g(y), values of x are real, and in the
domain of £

(iv) The set of values of y obtained Is the range of .
Example 2.4: Find domain of fix) = /X - 2.

[NCERT]
Ans. Let, y=Ff(x
Y= \’X—Q
x-2z0
xz2
x € (2, «)
Hence. domain = [2, o)
Example 2.5: Find the range of ix) = ;—_2
EXomp "=
[NCERT]
Ans. Let, y=Ff(x
x—2
g% 3
3y-xy=x-2

xy+x=3y+2
xly+1)=3y+2
oo 3yt2
y+1
Here, x assumes real values at all points except
when
y+1=0iey=-1
Hence, range (f) = R - {~1}.

Some Functions and Their graphs

Constant Function
fix)=k vxeR
Domain=R
Range of = {K}
Graph of fis a line parallel to x-axis.

fix)

Identity Function
f(x) =x ¥xeR
Domain of f =R
Range of f =R
Graph of fis a straight line.

f(x) 4
; 0 x

L

Polynomial Function
f()=a,+a
Domainof f=R
Range of f=R
fx)=x*+x-1

()

| /.
N

Ratlonal Function

(Xt 4 x? VxeR
n

f(x)= %% VxeR h(x) =0

Domainoffc R
Range of feR

L
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52 Exponential function
Feg e x+3 f(x) =" ¥xeR
Reciprocal Function Domaln of f=R
R of f= (0,
Foy= L wxeRr={0] anaeerf={0.0l
A3 b ()
Domain of f= R - {0}
Range of f= R - {0}
Al e X
0 x
0 x Logarithmic function
f(x) =log, x ¥xe(0, »)
The domain of f= (0, ®)
Y

Range of f=R
It is also a rational function.

410
Modulus Function

f(x) = Ix| ¥xeR
Domain of f=R
Range of f= [0, )

0 \ X
F)
Example 2.6: A function f is defined by
0 "3 fix) = 2x — 5. Write values of:
A f(0)
® ()
Greatest integer function © f(3) [NCERT]
f(x)=[x] vxeR Ans.f(x)=2x-5
Domain of f=R Sa.
Range of f=2 - A) f(0)=2x0-5=-5
—© (B) f(7)=2x7-5=9
& 2 (C) f(-3)=2x-3-5=-11
ore > Example 2.7: The function, 'F which maps
—0 temperature in degree Celsius into temperature in
. 9C
—_—0 degree Fahrenheit, is defined by F (C) = < +32.
Signum function (A) F(10)
1 x>0 (B) F(15)
f)=y 0 > = 0 vxeR (©) F(-10)
-1 x <0 (D) The value of C, when F(C) = 212. [NCERT]
Domain of F=R ac
Range of f={-1,0, 1} Ans. Given, F(C) = < ¢+ 32
fx)
— (A) F(10) = -g— (10)+32=50
5 X (B)F(lS)—g(15)+32—59
=z =
9
(C) F(-10) = -5—(—10) +32=14
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(D) We have,
Flo=212

= %+32=212

= 180
= T =

= C=100

TOPIC 2
ALGEBRA OF REAL FUNCTIONS

Lletf:D —» Rand g: D — R be any two real functions
(where D c R). Then,

1.

The sum of reol functions fand g is a function.
f+g:D—>R

Defined by

(f+g) () =f(x) + g (x). for all xeD.

The difference of real functions g from fis a
function.

f-g:D-R

Defined by

(f-g) (x) =f (9 —g(x). for allxeD

The product (or pointwise multiplication) of real
functions fand g is a function.

fg:D—>R

Defined by

(Fg) () =f(x) g (), for all xeD.

Multiplication of real functions f by a scalar (le. a
realnumber) a is a functiona f:D - R

Defined by

(aH() = a f(x).foralxeD

The quotient of real functions fby g Is a function.

£
—:DoR
g

Example 2.8: If f(x) = x2, then find 222 =7 (2) (2;2) = ;(2)_
[NCERT]

Ans. Given, f (x) = x*
F(22)-F(2) 2272 -2?

22-2 T (22-(2
_(22+2)(22-2)
- (22-2)
=22+2=42
Defined by
{i] (x) = i) ,forallxeD where g (x) = 0.
g g(x)

If the functions f and g have different domains, then we
have the following conclusion:

Let fand g be two functions with domains D, and D,
respectively. Let o be a scalar. Then,

L The domain of f+ g ={x:xeD,nD,}
2 The domain of f-g = {x:xeD N D.,}
3. The domain of a f= Domain of f.

4. The domain of fg={x:x eD N D.}.
) F
5. The domain of E =f{x:xeD,nD, g () =0}

Example 2.9: ff(x) =x°+ 1 and g (x) = x + 1. Find
f+g,f-g,fgand i [NCERT]
g

Ans. f+g =x+1+x+1=xX+x+2
f-rg=x+1-x-1=x"-x
Fg=0C+Nx+D=x*+xC+x+1

f xI+1

g x+1

COBJ ECTIVE Type Question 5)

[ 1 mark |

Multiple Choice Questions

i.

Get More Learning Materials Here : &

Let A ={aq, b, c}, B = {2, 3, 4}, then which of the
following is a function from Ato B ?

(@ {(a,2), (6, 3), (c, 3), (c,3)}

(®) {(a, 3), (b, 9}

(© {(a,3), (b, 2),(c, 3)}

(d) {(a, 2), (b, 3), (c, 2), (c, D}
Ans. (c) {(a.3). (b. 2). (c 3)}
Explanation: Given,
A={ab,c},B={2 3,4}
So, function from A to B is
{(@.3) (b.2) (c. 3)}

m @g www.studentbro.in
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. If f: Q - Q is defined as f (x) = x%, then £! (16)

Is:
(@) 4 (b) —4
(© {44} ) ¢

-@ 4.4

Explanation: Given,
Fig =&
Now, y=x

Jy =x
le. Plp)=u
Fl(16) = V16 = -4, 4}

. Ifp=e”?then,logpatx=3is:
(@1 (b) 2
() 3 ) 4

. (d) 4

Explanation: Given, p = e*~?

Taking log both side
logp=loge™~?
=(2x-2) loge
logp=2x-2 [~ loge=1]
logp=2x3-2
=6-2
=4
logp=4

- Let f(x) = |x - 2|. Then,

(@ £ (A = [f ()
© F(x) = If (I

(d) none of these

() fFx+y)=f(x) f)
(d) none of these

Explanation: Given,
FO) =lx-2]
Here,
FOO) = [F )
So, itis not true.
fle+y) =fx.F)
and

FAxD =If ()l

. Domain of Va?-x%(a> 0) is:

(@) (-a,q)
() (0,0)

(b) [-a, d]
(b) (-a, 0]

[Delhi Gov. SQP 2022)
®) [-a. ]

Explanation: Let fix) = a? — x?
fix) of define only when a? -x? 20
(@+x)(a-x=z0
-(@+x)(x-ag =0
(x-ax+as0

Ans.

Ans.

Ans.

Hence. x € [~a.a] Va>0
Domain = [-a, @]
. 1/2
. Ffix) = 2x° - [;] , then f{4) is:
255 2
@ = ®) 755
(© 0 (d) none of these
255
@ =
12
Explanation: Giver, f(x) = 2 x° - (;]
Put, x=4
Fld) o wd¥= | 2 -
W=2x4- 7
1
f(4) =2 x64- 5
1
f(4)=128- =
@ >
256-1
f(4) = >
255
f4) = —
@ 5
o T %x +32, the value of R-10) is:
(a) 15 (b) 14
(e) -15 (d) -14
(b) 14
Explanation: Given,
fix) = §x+32
9
f-10) = §(—1C’)+32
=9x(-2) +32
=-18+32
=14
3-2x x < 1
. Letf(x) = {3x+5 1<x < 2,
Sx -2 X & i3
then 2F (0) + £ (3) is:
(a) 17 (b) 19
(c) 24 (d) 31 [Diksha]
(b) 19
Explanation: Here,
F0)=3-2(0)=3
f(3)=5x3-2=13
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10.

Ans.

i1

Ans.

12

Ans.
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So,
2FO)+f(3) =2x3+13
=6+13
=19
If A ={q, b, c} B = {x, y}, then the number of
functions that can be defined from A into B is:
(a) 12 (b) 8
© 6 @3
.(b)8

Explanation: Here, n(4) =3 =m
nB)=2=m
We know that, the number of functions from
A—Bisn™
Therefore, the number of functions that can be
defined from A into Bis = 2° = 8.

Is the given relation is a function?
R=1{(1,3)(2,4) (2,3) 3, 9}

(a) Yes

(b) No

(c) Cannotsay

(d) Insufficient information

(b) No

Explanation: Here, domain of the relation is
repeated.

Hence, it Is not a function.

If [x]°- 5 [x] + 6 = 0, where [] denotes the
greatest integer function, then

(a) x<[3,4] (b) xe(2, 3]
© xe[2,3] (d) xe[2, 4)

[NCERT Exemplar]
(c) xe[2, 3]

Explanation: We haove,
[x*-5x]+6=0

= k-3 -2[x]+6=0

= X (x]-3)-2(x]-3)=0

=5 K-3)x]-2)=0
= x]=2.3
So, xg(2, 3]

Domain of 7 —x2 is:

@ [0,V7] ®) [-V7,47)
(© [\/;. 0] (d) none
®) [V7.N7)
Explanation: Here, 7 - xX*z 0
7 2x°
N7 2xs A7

Domain is[—\ﬁ. \ﬁ)_

13. If [x]* - 5[x] + 6 = 0, where [] denote the
greatest integer function, then:
(@) x € [3,4] (b) xe (2, 3]
(©) xe[2,3] (d) xe[2,4]
[Delhi Gov. QB 2022]
Ans. () x € [23]
Explanation: We have,
X*-5[x+6=0

= ?=3x]-2[x]+6=0
= HM-3)-204-3)=0
= (x]-3)x-2)=0
5 =23
Soxe[23]

Assertion-Reason Questions

Direction: In the following questions, a statement of
Assertion (A) is followed by a statement of Reason
®.

Choose the correct answer out of the following

choices.

(a) Both (A) and (R) are true and (R) is the correct
explanation of (A).

(b) Both (A) and (R) are true but (R) is not the correct
explanation of (A).

(c) (A)is true but (R) is false.

(d) (A) is false but (R) is true.

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

P Q

Reason (R): Let f: R - {2} —» R be defined by
2

f(x) = o and g: R —» R be

definebyg (x) =x+ 2. Thenf=g.
Ans. (c) (A)is true but (R) is false.

Explanation: In the arrow diagram, each
element of P has its unique image in Q.

Hence, the following arrow diagram represent a

function.
52 o
We have, f(x)= JX#E2
x=2
= i) = (x-2)(x+2),x¢2
x=2
= ) =x+2x22

But. g(x)=x+2forallxeR

L
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Then, f{x) and g(x) have different domains. Reason (R): The Range of function
Domain of f= R- {2} and domain of g = R e St 1510
Fag fx) = [0, )
Ans. (d) (A) Is false but (R) is true.
15. Assertion (A): The range of  function Esitsiatiai P = -
A =2-3xisR PUIRBSIOM TG =y~
Reason (R): The range of  function x-1z0,xz1
Ax) = x* + 2 is [2, o). D=1 )
Ans (d) (A)is false but (R) is true. y= {x-1
Explanation: Given, f(x) = 2 - 3x ¥a1
Let, y=2-3x Range = [0, «)
2.
X = 3 J forx>0,y<?2 17. Assertion (A): Let A = {1, 2, 3, 5}, B = {4, 6, S}
and f = {(x, y) : |x - y| is odd}.
Hence, Range = (; ®, 2). Then domain of fis {1, 2, 3, 5}
Now. F) = i;' g Reason (R):  [x] is always positive VxeR
=X +
. Ans. (b) Both (A) and (R) are true but (R) is not the
= x= \Yy-2 correct explanation of (A).
Hence, Range =2, «) Explanation: Given
. ] R={(x y):|x - y| is odd, xe A, yeB}
16. Assertion (A): The : Domain of the Real R={(L4)(1.6)(2.9) 3.4 (3.6)(5.4) (5 6)}
function f defined by Domain of R = {1, 2, 3, 5}
fx)= yx-1 isR-{1}. |x] is always positive ¥YxeR

(CASE BASED Questions (CBQs) )

[ 4 & 5 marks |
Read the following passages and answer the (B) The given curveis a:
questions that follow: -
18. Function as a Relation from a non-empty set A \/
to a non-empty set B is said to be a function if
every element of set A hos one and only one - >
image in set B. In ather words, we can say that X © %
a function f Is a relation from a non-empty set
A to a non-empty set B such that the domain of ‘v
fis A and no two distinct ordered pairs in f have .
the same first element or component. If fis a @ ﬁ.mc1:.|on
(b) relation

function from a set A to a set B, then we write

f:A— Banditisread as fis a function from A to () can'tsayanything

(d) data not suffcient
A : (©) ff(x) = x% + 2 x + 3, then among f (1), f (2)
{6} Thegluas i and f (3), which one gives the maximum

3 value.
(@ f(1)

Borfmaps Ato B.

o - ®) f@
(© (3
¥ @ fD)=f(2)=F(3)
D) ff(1+x) = xX*+ 1, then f(2 - h) is:
(a) function (@ h*-2h-1
(b) relation (b) W-2h+1
(c) can't say anything () h*-2h+2
(d) data not sufficient (d) R*+2h+2

L
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(E) Assertion (A): The cartesian  product

A x A has 9 elements among
which are found (-1, 0)
and (0, 1). The set A and
the remaining elements of
A x A are (-1, -1), (-1, 1),
(Ol _1)11 (0,0), (1r_1)r (111 O)Gnd
(1, 1).

Reason (R):  If n(A) = p and n(B) = g, then
n(A x B) = pg.

(@) Both (A) and (R) are true and (R) is the

correct explanation of (A).
(b) Both (A) and (R) are true but (R) is not
the correct explanation of (A).
(€) (A)is true but (R) is false.
(d) (A)is false but (R) is true.
Ans. (A) (b) relation

Explanation: If we draw a vertical line, then

it will intersect the curve at two points. It

shows that a given curve is a relation.

(B) (o) function

Explanation: If we draw a vertical line, then
it will intersect the curve at only one point. It
shows that a given curve is a function.
© @f3
Explanation: fil)=1+2 +3 =86,
2)=4+4+3=11

and f3)=9+6 +3=18.
Here, 18 is the maximum value.

D) (©h’-2h+2

Explanation: We have, f(1 +x)=x*+1 _()
On substituting x = (1 - h) in eq. (). we get

fl+1-h)=01-h>*+1

f2-h)=1+h*-2h+1
=h*-2h+2

(a) Both (A) and (R) are true and (R) is the

carrect explanation of (A).
Explanation: We know that,
If n(A) = p and n(B) = g, then n(A x B) =pqg
From the given,

n(AxA) =9
n(A) x n(A) =9,
n(A) =3 ()
The ordered pairs (-1, 0) and (0, 1) are two of
the nine elements of A x A.
Therefore, A x A = {(a.a) :a € A}
Hence, -1,0. 1 are the elements of A _(ii)
From (i) and (ii),
A=1410,1}

The remaining elements of set A x A are
(-1.-1). (-1, 1), (0.-1), (0, 0), (1. -1). (1, 0) and
(1, 1).

(VERY SHORT ANSWER Type Questions (VSA))

[ 1 mark]

19. Let £ = {(2, 2), (3, 4, (0, -2), (-1, -4)} be a
function from Z to Zdefined by f(x) = a x + b,

From equation (). we will substitute the value of

y in above equation, we get
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for some integers a, b. Determine a, b.

Ans. Given, f = {(2, 2). 3. 4). (0. -2), (-1. -4)} be a
function from Z to Z defined by f(x) = a x + b.

We have,
F{0)=-2
= b=-2 ()]
f(-1)=-4
=5 -a+hb=-4 (1)
On solving the above equation, we get
a= 2, b =-2_
a -
20. Iff(x)=y= i then prove that f(y) = x.
Ans. We have,
-b
) = y== 0
cx—a

Now, we will replace x with y, we get

_ aly)-b
ﬂw—cw%g

fly)

a(ax-—b)_b
(x-a)

c(ax—b}_a
o -a

a(ax-b)-b(cx-a)
cx—a
c(ax-b)-a(cx—a)

X —-a

a(ax —b)-b(cx —a)
c(ax-b)-a(cx-a)

a’x—ab-bcx +ab

2

acx—-bc-acx+a

L
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_ a?x —bex
a’-bc

.»:(r:r2 -bc)
2

fly) =

—bc+a
Cancelling the lke terms, we get

fy) = x

Hence, proved.

21. Find the domain and range of the real function
f()= yx-2.

Ans. Given, f(x) = yx-2.
Since, f (x) is defined for every xeR Such that
x-2 =z0ie,xz2

The domain of the function is the value at which
the function has a possible real value of range.

Hence, the domain of f=[2, o).
Let y=Ff(x

= y= x=2
= y2=x—2
= x=2+y2,

which Is defined foreveryy e R
Also, y=+x-220

Range = [0, «).
22. If f{x) = °, find the value of —f(Sg 'i(l) }
[Delhi Gov. QB 2022]
Ans. Given, flx) = xr
F8)-F(1) _ 5°-1°
5-1 5-1

= 125-1
4

= 1—2.i=31

4

(SHORT ANSWER Type-I Questions (SA-I) )

[ 2 marks ]

23. Let fand g be real functions defined by
f(x)=2x+1andg(x)=4x-7
(A) For what real numbers x, f (x) =g (x) ?
(B) For what real numbers x, f(x) <g (x) ?
[NCERT Exemplar]

Ans. Given that

f(x)=2x+1andg(x) =4 x-7

(A) For f(x) =g (x). we get
2x+1=4x-7

=> 2x-4x=-7-1

= -2x=-8

=4 x=4

Hence, the required real number s 4.
(B) For f(x) < g (x), we get

2x+1<4x-7
= 2x-4x <=1-7
= -2x < -8
= 2x>8
: x>4

Hence, the required real number is x > 4.

24. A=1{1,2 3, 4,5} S={(x y): xeA, yeA}, then
find the ordered which satisfy the conditions
given below.

(A) x+y=5 B)yx+y<5
Ans. We have,
A=1{1,23 45} S={(x y):xeA yeA}
(A) The set of ardered pairs satisfying
x+y=5is1{(1.4).(2.3).(3.2). (4. 1)}

(B) The set of ardered pairs satisfying
x+y<Sisf(1.1)(1.2),(1.3).(21).(2. 2.
3

25. Find the domain of each of the following
functions:

A f)=-Ix-2]  (B) f(x)=x x|
Ans. (A) Given, f (x) = —|x - 2|

Since, f (x) is defined for every xeR
Domain () =R
Hence, the domain of f=R.

(B) Given f(x) =x |x|-
Since f (x) is defined for every xeR.
Hence, the domain of f= R

26. Find the domain of the following functions:

1 1
A) = B)f = —_—
i e v (i ey

i
Ans. (A) Given f(x) = 7—
x—[x]

We have, x - [x] : Decimal part of x.
Since, f (x) is defined for every xeR such that
Hence, the domain of f=R-Z

1

(B) We have, ) =
:;x-ﬁ-[x]

x, whenx 20
—x, whenx<0

Now, |x] = {

L
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—x+= {x+x, whenx 20

= x—-x, whenx<0

_ )2x, whenx20
= x+|x|-{0. whenx <0
=5 x+|x]>0.whenx>0

1

- o= :Jx+[x]

assumes real values only

when, x + |x| > 0 and this happens only
when, x>0

~. Domain of (f) = (0, x).

27.F A = {2, 4, 6, 9}, B = {4, 6, 18, 27, 54}
and a relation R from A to B is defined by
R={(a,b):ae A, b € B, ais afactor of b and
a < b} then find in roster form. Also find its
domain and range. [Delhi Gov. QB 2022]

Ans. Given, A = {2, 4, 6,9} and B = {4, 6, 18, 27, 54}
and
R={(a b):aeA b e B, als a factor of b and

a < b}

- Roster form, R = {(2, 4). (2. 6), (2. 18). (2. 54).
(6. 18), (6. 54).(9, 18). (9. 27). (9. 54)}
Domain of R = {2, 6, 9}
Range of R = {4, 6, 18,27, 54}

(SHORT ANSWER Type-Il Questions (SA-II))

[ 3 marks |

x2+2x+7
28. Find the domain of'z—.
x“-x-6
X2 +2x+7
Ans. We have, f (x) = ———
x2—x-6

Clearly, f (x) is a rational functon of x as

x242x+7

2 —x—8

is a ratonal expression in x We

observe that f (x) assumes real values for all x
except for all those values of x for which
xt-x-6=0ie.x=3-2

Hence. Domain (f) = R {3.-2}.
29. Find the domain of the function f (x) defined

bgf(x):,f4—x+ 1

x?-1

1

52 =1

Clearly, f (x) is defined for all x satisfying for
domain of the given function both

Ans. Given, f(x)=vV4-x+

4-xz0and <10
= x-4=0and (x-1) (x+1)>0
= xs4and (x<-1lorx>1)

On combining both conditions and finding the
combined other regions, we get,

= xe(-00,-1) U (1,4]
Hence, Domain (f) = (=0, -1) w (1. 4.
30. Let f and g be two real functions defined by

flx) = S~ g (x) = (x-6)>
x -6

Find the following:

(A) f+g (B) f-g

© fg

Ans. We observe that, f{x) = —1—8 is defined for all
x

x = 6. So, domain (f) = R - {6}
Clearly, g (x) = (x - 6)2 is defined for all xeR. So,
domain (g) =R
. Domain (f) n Domain (g) = R - {6}.
(A) f+g:R-{6} > Ris given by
(F+rg) =F)+g(x)

= +(x-6)°
X_

_(x=6)+1

= x -6

(B) f-g:R-1{6} > Ris defined as
(F-9) ) =F)-g (¥

1 2
e fr B
6 (x-6)

_1-(x-6)°
- x-6
(C) fg:R-{6} > Ris given by
(Fg) (x) =f(x) g (0

= XlTex{x—G)2 = (x-6)

31. Find the range of each of the following

functions:

(A) f(x) =|x-6] (B) f(x)=1-|x-4]
- 1x-2]

© fo=

Ans. (A) We have f (x) = |x - 6]
Clearly, f (x) is defined for all xeR Therefore,
Domain () =R
|x-6|>0forall xeR
0s|x-6| <o forallxeR
= 0sf(x) <ooforallxeR

L
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= f(x) e [0, ) for all xeR 33.F R, = {(x, v ly = 2 x + 7 where xeR and
Hence, Range (f) = [0, ). -5 =x =5} is a relation. Then find the domain
(B) We have, f(x) = 1 - |x - 4| and range. [NCERT Exemplar]

We observe that, f (x) is defined for all xeR. Ans. Given that: R = {(¢y) ly =2 x+ 7 where xeR and

Therefare, Domain (ff = R ;i\: J;S 5}.15 a ;el;t:on. 6 o6l e Rie
Os|x-4|<coforallxeR i 10 e Bt Sl =

elements of all the ardered pairs of R,

5 =—w<=-|x-4]s0 forallxeR Here domainis -5 sx =5 = {-5 -4,-3,-2,-1. 0,
= -w<l-|x-4|=s1forallxeR 1,2,3,4,5}andy=2x+7.
= -w<f(x)s1lforallxeR Itis also giveny=2x+7
= f@e (w1 Now x € [-5, 5]
Hence, Range (f) = (- oo, 1] Multiply LHS and RHS by 2, we get
[x=2] 2x € [-10, 10]
(© We have f(x) = - Adding LHS and RHS with 7 we get, 2x + 7 €
x=2 [_3. 17]
Clearly, f (x) is defined for all xeR except at So. the values of y for the corresponding given
o values of xare {-3,-1,1,3,5,7.9 11, 13, 15, 17}
Therefore, Domain ( = R - {2} Hence, the domain of R = [-5, 5] and range of R,
=[-3.17].
Now,
|x=2] gl i '
f(x) = 34. Let F=q|x* = |*¥€R be function from R
x=2 1+x
Hence, Range (f) = {-1, 1} to R. Determine range of f.

32. LletA=1{1,2,3,4},B=11,4,9,16, 25} and R be [Delhi Gov. SQP 2022)
a relation defined from A to B as, Wi, ik X2
R={(xy)xeAyecBandy=x) e e 4
(A) D.epictthis. relation using arrow diagram. = y+y=x
(B) Find domain of R. = y =1 - 1)

(C) Find range of R.
2. ...
(D) Write co-domain of R = xi= E
[Delhi Gov. QB 2022]

Ans. Given,A=1{1,2,3,4}and B = {1, 4,9, 16, 25} =5, el
andR={(x.y):xe Ay eBandy=x) 1-y
(A) Relation R = {(1. 1). (2. 4). (3, 9). (4. 16)} Since, x is real

A B
= H oy
1 1 1-y
2 + 4
M I L vy
4 > 18 (1-yy?
= = y(-y)200nd (1-y9)>0

= O0sy<land-y>-1

(B) Domain of R= (1, 2,3.4) = O0syslandy<l

(© Range of R = (1, 4,9, 16) Hence,0<y<1
(D) Codomain of R=(1, 4, 9, 16, 25) Range of fis [0, 1).
( LONG ANSWER Type Questions (LA))
[ 4 & 5 marks |
35. Find the range of each of the following
; Ans. (A) We have, f (x) =
functions: x=3
s 1 - Clearly, f(x) takes real values for all x
A) f(x) = - B) f(x) = | y
WIS Jx-3 G 367 satisfuingx-3> 0
= x>3

L

Get More Learning Materials Here : & m @) www.studentbro.in



A A d A A " " A A A A " " " A d A A " " A A A d A " " 1
= x €(3. ). Ans. Giventhat: f(x) =x>+ 7and g (x) =3 x + 5 |
~ Resdin s B.es) (A) F(3) + g5 =37+ 7]+ (3¢5 + 5] |
For any x > 3 we have =@ +7)+[15+5) |

H= 0 =16-10=6
= Yx=3>0 Hence, f(3) + g (-5)= 6 |
=5 . >0 4 1 2 l
x—3 ® fl5)xg@9=|{5 +7|x[3x14+5]
=5 fx)>0 |
Thus, f (x) takes all real values greater than 1
zero. Hence, Range (f) = (0, o). = [Z+7]x{42+5} |
(B) We hove, f(x) = J36-x . 24_9x47 l
We observe that f (x) is defined for all x |
satisfying i %
36-x*=20 e |
= X' -36s0 1 1363
Hence, f | =| x g (14) = —=
> (-6 (x+6)=0 e (2} BE9="3 |
= B f (-2 1) = [(~2)> 3 (=1)+5 |
N o ©FE2)+g (D) =(2"+7]+[3 1) +5]
~Domain () = [-6. 6] =A%+ 7] =03 49) |
LEty:f(X)_Then_ =114+2=13
Hence, f(-2) + g (-1) = 13 |
y = 36-x2 2 :
FR)-F(-2) = w
_ o il 2 D) fO-f(=)=(@E+7)=[-2"+7] l
. 2 =36 -y =+7-11 |
=tl- 4
= \36-y?
= * ) Hence, £ () - F(-2) = 2= 4. |
Clearly. x will take real values, if 4
36—y 20 @ fO-FO) (.o _ E+D-(’+7
3 t-5 - t-5 |
= y -36=0
> U-6Y+6)s0 _t247-32 |
= Bsys6 - t-5
=4 y El_e' 6] t2—25 |
ALSO. = [‘—5 =t + 5 |
y= \'JBS_XE 20f0r GUXEO [—6. 6]. F(t)_f‘(s)
Hence, ————= t=5=t+5. |
Therefore, ye [0. 6] for all xe [-6, B]. t-5
Hence, Range (f) = [0, 6] |
37. Find domain and range f(x)= - -
36.If f and g are real functions defined by 2-sin3x
f(x) =x*+ 7and g (x) = 3 x + 5, find each of 1 |
the following: Ans. Let fix) = ————
(2—-sin3x) |
(A fB) +g(-5)
4 Domain of flx) is (~oo, c0) |
f[—) x g (14
®) 2 SHED 2 -gin 3x = l
© fE2) +g (1) 4 |
D) f ®O-f(-2) , 1
= §in 3x= 2-= |
® w ife=5  [NCERT Exemplar] y |
t-—
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. Byl (E) We have. t = {(x. 3) |x is a real number}

= Bip Je= y Since, every element in the domoin haos the
image 3.
=1 Yoz gt [ 2!4_"1) So, it is a constant function.

! 39. Express the following function as set of

1. _1(2y-1 ordered pairs and determine their range.
= x= 38N (_) F1X— R, fx)=x +1, where X = {-1,0, 3,9, 7}
[NCERT Exemplar]

=iy -——1-——.‘.y>0 as —1Ssin3x51:| Ans. Afunction f: X >R Rx)=x" + 1

il Where X = §-1,0, 3,9, 7}
For x to be real Domain = f is a function such that the first
2y-1 &% elements of all the ordered pair belang to the
& setX=§-1.0,3,9,7}.
The second element of all the ordered pair are
-ys2y-1< 0
z Qg—?z—jand 23_1 <y >0l such that they satisfy the condition
1 f)=x+1
= 925'951 When x = -1
f)=x+1
- Range of f(x):[—l-,l] fi-1) = (-1)3 +1
3 =-1+1
3B. Are the given relations functions? Give reason =. Ordered puir= (1.0)
for your answer. Whenx =0,
(A) h = {(4, 6), (3,9), (-11, 6), (3, 1D)}. =21
B) f = {(x, x) |x is a real number}. f0)=(0)"+1
1 =0+1=1
©) g= [[x, —;}x is a positive integerl. = Ordered pair = (0, 1)
When x = 3,
(D) s = {(x, ¥*) |x is a positive integer}. f)=x+1
(E) t = {(x, 3) |x is a real number}. f3)=03%+1
Ans. (A) We have, h = {(4, 6). (3. 9). (11, 8), (3, 11)}. =27 41
Since, 3 has two images 9 and 11. So, it is _o8

not a function.

(B) We have, f= {(x, x) | x is a real number. = Ordered pair = (3, 28)

We observe that, every element in the When x =9,
domain has unique image So, it is a function. f)=x"+1
2 f9) = (9)* + 1
(©) We have, g = [x,-—]xisapos'stive integer =799 &1
X
=730
For every x, it is a positive integer and & is = Ordered pair = (3, 730)
X Whenx =7
unique and distinct. A)=x+1
Therefore, every element in the domain has AN =7)3+1
a unique image. .
So, it is a function. _ 344

(D) We have, s = {(x. x°) |x Is a positive integer}

Since, the square of any positive integer is = Bidenddipair =7, 344

unique. Therefore, the given function as a set of ordered
So, every element in the domain hos a pairs is

unique image. f={(-1.0), (0.1). (3. 28). (7. 344), (9. 730)}

Hence, it is a function. and Range of f= {0, 1, 28, 730, 344}
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