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Exercise 2.1

2. If the set A has 3 elements and the set B = {3, 4, 5}, then find the number of elements in (A
B).

Ans. Number of elements in set A = 3 and Number of elements in set B = 3

NumberofelementsinA = B=3* 3=9

3.1fG={7,8}andH={5,4,2},findG * HandH = G.

Ans. Given: G={7, 8tand H={5, 4, 2}

G H={(7,5),(7,4),(7,2),(8,5),(8,4),(8,2)}
AndH<  G={(57),(4,7),(2,7),(5,8),(4,8),(2,8)}

4. State whether each of the following statements are true or false. If the statement is false,




rewrite the given statement correctly:

(i) P= {m }z} and Q= {ﬂ: m} . thenP = = t{m }‘I:} (ﬁ ‘?‘2)}

%,

(ii) If Aand B are non-emptysets,then A * Bisanon-empty set of ordered pairs ( v

such that xX= A and} = B.

k!

(i) fA={1,2},B=(3,4),then Ax(B o] =0
Ans. (i) Here P = {m: }‘E} and Q= {?‘i: m}

Number of elements in set P = 2 and Number of elements in set Q = 2

Number of elementsinP x Q=2 2=4

ButP: Q= {(m ?’3} (}“I m?xi} and here number of elements in P
2Therefore, statement isfalse.
Correctstatmentis P x (& {(m,m),(n,n),(n,m),(m,n)}

(i) True

(iii) True

5. fA={-11} findAx A x A,
Ans.Here A= {—11}
Ax A= [(-L-1).(=L1}.(1L-1)}.(L1)}

A # A * A

&

((=1-1,-1).(-L-11),(=LL~1).(=LL1),(L=1~1),{1,-11),(11,-1),(1L1

6.IfA x B= {(a: x]a::liiaz}f )z(,_s’]_ xﬂ} _(Ep: };:}}_ find A andB.

Ans. Given:A, . B :{[ a. x) L a. }F : {&' _:r:) : (\ b, }J}




A=setoffirstelements = {a: 3:,!} and B =set of second elements = {x _}}

7.LetA={1,2},B={1,2,3,4},C=1{5,6}and D = {5, 6, 7, 8}. Verify that:
(1) Ax(BNC)=(AxB)n(AxC)

(ii) A ** C is a subset of B = D.

Ans. Given:A={1,2},B={1,2,3,4}, C=

{5,6}andD={5,6,7,8)

i) B ~ C ={1,234 " {56)=¢

A KB . Cg{l?z})’iézé

A B={(1,1),(1,2),(1,3),(1,4),(2,1),(2,2),(2,3), (2,4)}
A% €={(1,5),(1,6),(2,5),(2,6) (A
* B (& CQ)=¢
Therefore, from eq. (i) and (i), A =B — C
=(AX B) M (A% C)
(if) A C={(1,5),(1,6),(2,5),(2,6)
B * D={(1,5),(1,6),(1,7),(1,8),(2,5),(2,6),(2,7),(2.8),(3,5),(3,6),(3,7),(3,8),
(4,5), (4,6),(4,7),(4,8),
Therefore, itis clear that each element of A 3 CispresentinB > D.A * C

Z Bx D

8. Let A={l,2}and B ={3, 4}, write A = B. How many subsets will A : B have? List

them.




Ans. Given: A={1,2}and B = {3, 4}
A ¥ B={(1,3),(1,4),(2,3),(2,4)}

Number of elementsin A * B=4

Therefore, Numberofsubsets of A B=2%=16

¢ £(23)LALAA23AAN(L3), (L, 91A(L,3),(2,3)14(1,3),(2,4)1.4(1,4), (2,331 .£(1,4). (2,
4)3.{(2,3),(2,49)1{(1,3),(1,4),(2,3)} {(1,3),(1,4), (2,4)},{(1,3), (2,3), (2,4)} {(1,4), (2,3), (2,

4)3.{(1, 3), (1,4), (2,3), (2, 4)}

9. Let Aand B be two sets such that ?‘Il:ﬁx} 3 and }‘ILB) S If ;r: 1E f 2)[::1} arein

A B.

Ans. Here l}:il eA x B

=> X€ Aand]le B
{:y}}r‘fﬁ % B

— y= Aand2c B
L:E}E AxB

= Z&€ Aandlc B

Butitis given that # (A] =3 and ﬂ(B] =2

A={x.y.z} andB={1,2)

10. The CartesianProductA > Ahas9elementsamongwhichare found

Find the set A and the remaining elementsof A = A.
Ans. Herd:—lzﬂt} eA x A
= —-1= Aand(is A

(0.1)cA x A

—1.0) and(o, 1).




= (& Aand

o.o=1.0.1e A

But it isgiven that (A x A) = 9 which implies that };'I{A:} =3

A= {-1.0.1}

mnaax A= {(“1-1),(-1.0),(~11),(0,-1),(0.0),(0.1).(1,-1),(L0},(1.1)}

r

Therefore,theremaining elementsof A * A are

('1"1)' ('1!1)' (O"l)' (O'O)' (1"1)' (1'0)' (1'1)




Exercise 2.2

1. Let A = {l, 2, 3, 14}. Define a relation R from A to A by R =

{l, X, _}) : ,Ex—y = (). where x, VE A} . Write down its domain co-domain and range.

Ans. Given:A={1,2,3,
The ordered pairs which satisfy 3x— v =0 are(1,3),(2,6),(3,9)and (4,12).
R={(1,3),(2,6),(3,9), (4, 12)}
Domain ={1, 2, 3, 4}
Range={3,6,9, 12}

Co-domain={1,2,3,

2. Define a relation R on the set N of natural numbers R = {(:{:}\} ¥y=x+3%x isa

natural number less than 4: ¥ V< ME% Depict this relationship using roster

form. Write down the domain and the range.

Ans. Given:R =

{[?: ¥. ¥ =x+5, x1s anatural number less than 4 x, v e }’{)} Putting X =1,

2,3in vV =x+3 weget} =6,7,8
R={(1,6),(2,7),(3,8)}
Domain = {1, 2, 3}

Range = {6, 7, 8}

3.A ={l,2 35}and B = {4, 6, 9}. Define a relation R from A t{;(’g by R =
the T

difference betweenx and' isodd: x= A 1 & E}g Write R in roster

form. Ans. Given:A={1,2,3,5}andB={4,6,9}, X< A, V£ B




Cx—y T(-401-6)(1-9)(2-4),(2-6)(2-9),3-4).(3-6)(3-9)
(5-4),(5-6),(5-9)
= x—-y=-3-5-8-2-4-7-1-3-61-1—4

R={(1,4),(1,6),(2,9), (3,4), (3,6) (5,4), (5 6)}

4. Figure shows a relationship between the sets P and Q. Write this relation:
(i) in set-builder form

(ii) roster form

What is its domain and range?

Ans. (i) Relation R in set-builder formisR = t{x }) V=x—2:2x=506, .7}
(ii) Relation Rinroster formisR={(5, 3), (6,4),(7,5)} Domain =
{5,6,7}

Range = {3, 4, 5}

5. Let A ={l, 2, 3, 4, 6}. Let R be the relation on A defined by {(a blabeA b is

exactly divisible by a’} ;

(i) Write R in roster form.
(ii) Find the domain ofR.

(iii) Find the range of R.

Ans. Given: A={1, 2, 3, 4,




6}

Asetofordered pairs [ a, Eﬂ where & isexactly divisible by
(i) 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)}
(ii) Domainof R={1, 2, 3, 4, 6}

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

6. Determine the domain and range of the relation R defined

byR= {(x.x+5) x€(0,12.3,4.5)]

Ans. Given:R={{ 5, x+5):x=(0,1,2,3,4,5)} ={(a.b):a=0.1,2,3.4.5}

and b = x+5
- e

Putting & = D 1 2 3 4 A weget h= 5 ﬁ ? 39310

DomainofR={0,1,2,3,45}

RangeofR={5,6,7,8,9,10}

o %
3%

7. Write the relation R = {{ X ] X isaprime number less than 1@} in roster

form.

i

Ans.Given:R= {[ xx } x 1s a pnme number less than 143}
Putting ¥ =2,3,5,7

R={(2,8), (3,27),(5, 125), (7, 343)}

8. Let A= {I V. :} and B = {l, 2}. Find the number of relations from A to B.

Ans. Given:A= {x.}.Z| andB={1,2}




Number of elementsinset A=3 and Number of elementsin set B=2 Numberof
subsetsof A% B =3x2 =6

Number of relations fromAto B = 2°.

9. Let R be the relation on Z defined by R = {(a,b):a,b=7 is an integer}. Find the

domain and range ofR.

Ans. Given: R= {[:c:r: ﬂ) a bef a—bisan int@agef}

= (a; :‘;3] a.bec Z both g and b are even or both g and & are odd}

{(a.b) a.beZ. (aandd are even)U(a and b are odd)}

Domain of R=7

Range of R=7




Exercise 2.3

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

domain and range.

() {(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)}

(iii) {(1, 3), (1, 5), (2, 5)}

Ans. (i) Given Relation is {(2, 1), (5, 1), (8, 1), (11, 1), (14, 1), (17, 1)}
Allvaluesof X aredistinct.Eachvalueof X hasauniquevalueof }-

Therefore, the relation is a function.
Domain offunction={2,5,8,11,14,17}
Range of function ={1}
(ii) Given: Relation is {(2, 1), (4, 2), (6, 3), (8, 4), (10, 5), (12, 6), (14, 7)}

Allvaluesof X aredistinct.Eachvalueof X hasauniquevalueof }-

Therefore, the relation is a function.
Domain of function = {2, 4, 6, 8, 10, 12, 14}

Range of function ={1, 2, 3,4, 5, 6, 7}

(iii) Given: Relation is {(1, 3), (1, 5), (2, 5)}

This relation is not a function because there is an element 1 which is associated to two

elements 3 and 5.

2. Find the domain and range of the following real functions:




() Lo 7
Gi) Flx)=+9—x
Ans. (i) given fl }::} = —uxl The functionisdefined forallreal valuesof x.

Domain ofthe function =R

Now, when X < 0, then |J{j =—x

~ f(x)7(zx).x<0

x> |x| =
S f(x)=—x<0
Therefore, flfx!"_: ) forallrealvalues

of Range of function= (—I’ﬁ: D]

(ii) Given: f{x} : .,J'g_xﬁ .

Thefunctionisnotdefinedwhen @ — ;f} < {0

Domain of function = {.‘a’i‘: 9—x' = @} = {x: x —9=< Q}

F(x) ==




= ) ) = -3,3
gr‘ (v 39 +—3) < [“1%}:1 [ ]

Range of function = [0,3]

3.A functioryf is defined byf[: }CJ =Jv—5%  Write down the valuesof
(i) f(0) (i) £ (7) (iii) f (-3)

Ans. Given: f (x| =2x—3

(i) Putting x =0,

F{0)=2x0-5=-5

(ii) Putting x == 7;

(iii) Puttingy = —3

f(-=3)=2x(-3)—-5=6—-5=—11

4. Thefunction { which maps temperature in degree Celsius into temperature in

aC
degree Fahrenbheit is deﬁ(@qz by~ C +32 Find:

5
(i) {0}

7{28)
(i) 7(-10)

(iv) The value of C when

t1C) =212 Ans. Given:

)

1 C)="—=+32

(i) Puting C=0, g,
:{_Df}:gxo

(if) Purting C =28, 28 . 2524160 412
g & 5

- -

e #
~+32=—]18+32 =14



(ifi) Putting C =-10,

(iv) Puttingr (C] =212,

= ¥=212—32

::*?=180

= CzlSDxig =100

5. Find the range of each of the following functions:

@) =2-3xxeR, x>0

(i) f(x:j =x" + 1. X is a real number.

5

(iii) 7 L\x‘l = X, X is a real number.

Ans. (i) Given: f{x}=2—3x,xe Rand x =0

S3x>0 = ~3x<0

= 2-3xv<l
. Range offunction

={aeR:a<2} = —x.2)

(ii) Given: f{x} zx:‘? +2 x€

= x‘z+?3‘?

A . A

Range of function

faeR:az2¥aeR} =[zc )

(iii) Given: f{x|=x X€ R

Range of function = R







