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Question-1

f o 2) (5]
Ifl 3 -5'_5 “ |3 3. find the values of x and y.

Ans.

o, 2) (5]
Itis given that E+ ’-!'_E RENEYE

Since the ordered pairs are equal, the corresponding elements will also be equal.

x 5 201
Thereforag"'lzgand}’"gzi.
—+I=E
3 3

x 5 2
] Y=S=
:*.:-3 3 I 373
xr 2 |
R— ks
= 3 y 373

Question-2

Ifthe set A has 2 elementsandthe set B = {3, 4, 5}, then find the number of elements in (& = B)?

Ans.

EIndCareer


https://www.indcareer.com/schools/ncert-solutions-for-11th-class-maths-chapter-2-relations-and-functions/
https://www.indcareer.com/schools/ncert-solutions-for-11th-class-maths-chapter-2-relations-and-functions/

€IndCareer

Itis given that set Ahas 3 elements and the elements of set B are 3, 4, and 3.

= Number of elementsin set B=3

Number of elements in (A = B)

=({Number of elements in A) = (Number of elements in B)
=3=3=0

Thus, the number of elements in (A = B)is 9.
Question-3

G =17, 8yandH=4{5,4,2}findG = HandH = G.

Ans.

G=4{7.8}andH = {5,4, 2}

We know that the Cartesian product P = Q of two non-emptv sets P and Q is defined as
P=Q={l.grpsP.g=Q}

SG=H={{7.2).(7.4).(7.2). (8. 5). (8, 4. (8. 2)}

HxG={(G.7L 3. 8.4, 7.4, 8), (2. 7). (2, 8)}

Question-4
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State whether each of the following statermment are true or false, If the staterment is false, rewrite the

given statement correcthy.
(ifP={m,rrand @ = {n, m}, thenP = @ = {{m, n), {n, m}}.

(i} If A and B are non-empty sets, then & = B is a non-empty set of ordered pairs {x, v} suchthat x =
Aand y = B.

i) Ifa=41,2*8=1{3 4> thena = (BN o) = o,

Ans.
(i) False
IfP={m_ n} and Q= {m, m}, then
P=Q= {(m.m). (m. ). (1, m). (n. m}}
{ii) True
(iii) Tre

Question-5

fa ={-1,1% find 4 = &4 = A,

Ans.

Itis known that for anv non-emptv set A, A = A < Ais defined as
AxAxA={{a b c)a b cecA}

Itis given that A = {-1 1}

CAxA=A={-1 -1 -1 =1 -1 -1 =0 (-1l 10 1)

(1.-1,-1), (1, -1, 1), (L. 1.-1). (1. 1, 1)}
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Question-6

Ifa = B = 1{{a, x), {a, ¥), (b, x), (b, ¥}, Find & and B.

Ans.

Itisgiven that A = B = {{a. x). {q, v}L. {(b.x). (b 1)}

We know that the Cartesian product of two non-empty sets P and Q@ is defined as P = Q = {{p, gk
reP.geQ}

C. Adls the set of all first elements and B is the set of all second elements.

Thus, A= {a &} and B = {x, 1}
Question-7

leta =412 B=41,2, 3,4, C=4{5,6andD = {5,6, 7, 8%. Venfy that
(ilax(BNC=(R=B)N{A=C)

(i) & = Cis asubsetofB=x D

Ans.
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(i) To verify: A= (BN C)=(A xB) N (A = C)
Wehave BN C={1.2.3.4} N {5.6} = ®
SLHS=AxBNC)=Axd=0d
AxB={(1 D, (L2, (L 3). (L4, 2. 1.2, 2. 2. 3). 2.4}
AxC={(L35). (1.6).2 3, 2.6)
“RHS=(AxB)N(AxC)=0
~LHS=FEHS
Hence, A = (BN C)=(A = B) N (A x C)
(ii) To verify: A = Cis a subset of B x D
AxC={(15). (1.6).C. 5. 2. 6)

BxD={(1.3). (1.6).(1. 7). (1.8). (2.3). (2. 6). (2. 7). (2.8). (3. 5). (3.6). 3. 7). (3. §). (4. 3).
(4.6). (4. 7). (4. 8);

We can observe that all the elements of set A = C are the elements of set B = D).

Therefore, A = Cis a subset of B = D
Question-8

Leta=4{1,2F andB = {3, 4. Write &4 = B. How many subsets will & = B have? List them.

Ans.
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A={1.2) andB = {34}
CAxB={(13). (1 4. 2.3). Q.4
— (A < B) =4
We know that if Cis a set with #(C) = m, then n[P(C)] = 2"
Therefore, the set A = B has 24 = 16 subsets. These are
@, {(1 DY, 4L D}, (2. D} {2 . {1 3. (L ). {(1.3), Q. .
(1.3, @ 93 {09, Q.3 {0 4, 2. 9} 2. 3), 2. 9},
(1.3), (1, 4). 2. 9. {13 (L4, Q. 9}, {(L.3). 2.3, 2. ).

{(1.4). (2, 3). (2. D). {(1.3). (1.4). (2. 3). (2. 4)}
Question-9

Let & and B be two sets suchthat n{a) = Jandn (B} = 2. If {x, 1), (v, 2}, {z, 1} arein & = B, find A
and B, where x, v and z are distinct elements.

Ans.

Itisgiven that n(A)=3 and w(B) =2; and {x_ 1}, (v. 2}, (z, 1) arein A = B.
We know that A = Set of first elements of the ordered pair elements of A=< B
B = 5et of second elements of the ordered pair elements of A = B.

Cox, v, and z are the elements of A; and 1 and 2 are the elements of B.
Since n{A)=3 and n(B)=2._itis clear that A = {x, v. z} and B= {1, 2}.
Question-10

The Cartesian product & = & has 9 elements among which are found (-1, 0} and {0, 1). Find the set &
and the remaining elements of A = A4,
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Ans.

We know thatif #{A)=p and n(B} = g, then n(A = B)=pg.

SonlA = A= w(A) = n(A)

Itis given that n(A = A)=09

SonfAy = n(A)=9

=u(A)=3

The ordered pairs (-1, 0} and (0, 1) are two of the nine elements of A = A
Welknow that A = A = {(a, a)- a £ A} Therefore, —1, 0, and 1 are elements of A.
Since n{A)=3 itis clear that A={-1.0, 1}

The remaining elements of set A = A are (-1, -1}, (=1, 1), (0, =1}, {0, 0},

(1.-1), (1. 0). and (1. 1)

Exercise 2.2

Question-1

Leta=4{1,2,3, .. ,14 DefinearelationRfromato A by R = {{x, ¥): 3x -y =0, wherex, v = A},

Write down its domain, codomain and range.

Ans.
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The relation B from Ato Alis given as
FE={{x.v) 3x—1v=0, wherex. v £ A}
e, R={(x, 1) 3x=y, wherex, y € A}
SR={(1,3),(2.6), (3.9, (4. 12)}
The domain of K is the set of all first elements of the ordered pairs in the relation.
S Domamnof R={1 2 3 4}
The whole set A is the codomainof the relation R
S Codomainof R=A= {123, 14}
The range of R is the set of all second elements of the ordered pairs in therelation.

S Rangeof R=1{3,6,09 12}

Question-2

Define a relation R on the set N of natural numbers by R = {{x, ¥} v = x + 5, ¥ i5 a natural number
lessthan 4: x, ¥ = N, Depict this relationship using roster form. Write down the domain and the

range.

Ans.
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E={(x. vy y=x+ 3, xis a natural number less than 4, x, v € N}

The natural numbers less than 4 are 1, 2, and 3.

SR={(1.6). (2. 7). (3. 8);

The domain of K is the set of all first elements of the ordered pairs in the relation.
. Domain of R= {1, 2,3}

The range of R is the set of all second elements of the ordered pairs in therelation.
. Rangeof R=1{6,7, &}

Question-3

A={1,2,3,5yand B = {4, 6, 9%, Define a relation R from Ato B by R = {{x, ¥): the difference
betweenxand yis odd; x = A, ¥ = B}, Write R in roster form.

Ans.

A={1.2.3.5} andB={4.6,9}

E = {{x. 1) the differencebetweenx and yisodd;x € A, y € B}

CR=1(14).(1.6). (2.9). (3. 4). (3.6). (2. 4). (0. 6)}

Question-4
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The given figure shows a relationship between the setsP and Q. write this relation

(i} in set-builder form {0} in roster form.

What is its domain and range?

Ans.
According to the given figure, P= {3, 6,7}, Q =434, 5}
MR={rxyry=x-2Z;xePlorR={(x, vy =x—-2forx=36 7}
(i) R={(3.3). (6. 4). (7. 3)}
Domain of R={3,6, 7}

Fangeof R = {3, 4, 3}

Question-5

Leta=4{1,2, 3, 4, 6+ Let R be the relation on & defined by
(a3, 0): 8, b = A, bis exactly divisible by a3,

(i} Write R in roster form

{ii} Find the domain of R

(i} Find the range of E.

Ans.
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A=1{1.2.3,4 6} .R=1{(ab)a becA, bis exactly divisible by a}
HR={(1. 1), (1. 20, (1, 3). (1. 4). (1. 6). 2, 2). 2. 4). 2. 6). 3. 3). 3. 6). (4. 4). 6. 6)}
(ii) Domain of R = {1,2, 3,4, 6}
(iii) Range of R = {1.2.3.4.6)
Question-6

Determine the domain and range of the relation R defined by R = {{x, x + 5 x = {0, 1, 2, 3, 4, 5+ .

Ans.

Question-7

Write the relation R = 1 {x, x*}: xis a prime number lessthan 10F inroster form.
Ans.

.= {(x. ") x is a prime number less than 10}
The prime numbers less than 10 are 2,3, 5, and 7.
SR={(2.8), (3,27, (5, 123), (7, 343)}
Question-8

Leta=4{x, v, zrand B = {1, 2}. Find the number of relations from 4to B
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Ans.
Itisgiven that A={x v, z;and B={1,  2}.

SAXB={0. 1), C. 2). (. 1. 0. 2). & D). (2. 20
Since n(A = B) =6, the number of subsets of A = Bis 28

Therefore, the number of relations from A to B is 28

Question-9

Let R be the relation on Z defined by R = {{3, &): 3, b = Z, 3 - b i5 an integer’}. Find the domain and

range of R.

Ans.

E={(a by a bes ¥ a—bisaninteger}

Itis known that the difference between anv two integers is always an integer.
S Domainof R=1Z

Rangeof R =17

Exercise 2.3

Question-1

Which of the following relations are functions? Give reasons. If it is a function, determine its domain

and range.
(i} {(2, 1}, (5, 1}, (8, 1}, (11, 1), (14, 1}, (17, 1)}
(i) {(2, 1), (4, 2}, (6, 3}, (8, 4), (10, 5}, (12,6}, (14, 7)}

(i) (1, 3}, (1, 5}, (2, 5)F
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(1) 102, 1). (5, 1), (8, 1), (11, 1), (14, 1). (17, 1)}

Since 2, 5, 8, 11, 14, and 17 are the elements of the domain of the given relation having their
unique images, this relation is a function.

Here, domain = {2, 5, 8, 11, 14, 17} and range = {1}
(i) {02, 1), (4, 2), (6, 3), (8, 4), (10, 3), (12, 6), (14, T}

Since 2, 4,6, 8,10, 12, and 14 are the elements of the domain of the given relation having their
unique images, this relation is a function.

Here, domain = {2_ 4,6, 8 10, 12, 14} andrange=4{1,2. 3.4, 3 6.7}

LA

(i) {(1. 3). (1. 3). (2.5}

Since the same first element i.e . 1 corresponds to two different images i.e . 3 and 3, this relation
is not a function.

Question-2

Find the domain and range of the following real function:
(i) fx) = =Ll (i) [(x)=N9-x"

Ans.
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() Afx)=—x.x R

x,x=0

Weknow that x| = {ux, x<0

-x, x =1}
x,x=0

.-.f{x}=—|x|:{

Since flx) is defined forx £ R, the domain of fis R.

It can be observed that therange of x) = —|x| is all real numbers except positive real
numbers.

. The range of fis (—=_ 0]
@) f(x)=o-

Since g _ ,? is defined forall real numbers that are greater than or equal to—3 and less
than or equal to 3, the domain of fx) is {x: =3 =x =3} or [-3, 3]

For anv value of ¥ such that =3 = x = 3_ the value of fx} will lie between ) and 3.

S Therange of flx)is {x: 0 =x=3} or [0, 3]

Question-3

Afunction fis defined by fx) = 2x - 5. Write down the values of
(i} }03, (u} A7), G} 7-3)

Ans.
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The given function is fx) = 2v — 3.
Therefore,
DA =2%x0-3=0-5=-3
() AT)=2xT-5=14-5=0
(i) A=3)=2x(=3) - 5=—6-35=-11
Question-4

The function "¢ which maps temperature in degree Celsius into temperature in

9C
degree Fahrenheit is defined b',rf{c}=?+3ll

Find (i) ¢ (0) (ii) t (28) (iii) t (-10) (iv) The value of C, when £{C) = 212

Ans.
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a9C
The given function isf{c}: 5 +32

Therefore,

M) I(ﬂ}:?+32:{}+32=32

9% 28 2524160 412
432 = 5 = 5

(ii) I(EE) =

(iii) f{—iﬂ}:fj-%erSz:?x{—z}Jr 32=-18+32=14

(iv) It is given that #C) =212

111=E+32
5

w%:zlim?ﬁz

::E:ESH
5

=9C =180x5

18035

=C= =100

Thus, the value of ¢, when £C)= 212, is 100.

Question-5

Find the range of each of the following functions.
(i1filx) =2-3x,x=R, x>0.

(i} fix) = x* + 2, x, is a real number,

(i} fix) = x, x is a real number
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Ans.
Find the range of each of the following functions.
(i1filx) =2-3x,x=R, x>0.
(i} fix) = x* + 2, x, is a real number,

(i} fix) = x, x is a real number
A =2-3x.xeR x=1(

The values of flx} for various values of real numbers x > 0 can be written in the tabular fonm as

x |oolrjorfjoe 12251 4

LA

A 197 17|07 -1 |4 |-55]-10]-13

Thus, it can be clearlv observed that therange of fis the set of all real numbers less than 2.
ie range of f=(—20_2)

Alter:

Letx=0

= 3x=10

=2 3x=2

= flx)=2

S PRangeof f=i{—= 1)
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