RD Sharma Solutions for Class 11 Maths Chapter 2 —

Relations
EXERCISE 2.2
Given A=1{1,2,3},B=1{3,4},C={4, 5, 6}, find (A xB) N (B x C).
Solution:
Given:

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

Let us find: (A x B) N (B x C)

(AxB)={1,2,3} x {3,4}
=1{(1,3),(1,4),(2,3),(2,4),(3,3), 3, 4)}

(BxC)={3,4} x {4,5, 6}
=1G3,4),3,5), 3, 6), (4. 4), (4, 5), (4, 6);

~(AxB)N(BxC)={(3,4)}

1.IfA={2,3},B={4,5},C={5,6} find Ax(B U C),(AxB) U (AxC).
Solution:
Given: A={2,3},B=1{4,5} and C= {5, 6}
Letus find: Ax (BUC)and (A xB)U (A xC)
(BUuC)=1{4,5,6}
AxBUC)={2,3}x{4,5,6}
=1(2,4),(2,5),(2,6),3,4),(3,5), 3, 6)}

(A xB)= {2,3} x {4, 5}
=12,4),(2,5), 3,4, (3,5}

(AxC)=12,3) x {5,6}
=1(2,5),(2,6),(3,5),3,6)}

“(AXB)U(AXC)=1{(2,4),(2,5),(2,6),(3,4), (3, 5), (3, 6)}
AxBUC)={(2,4),(2,5),(2,6),(3,4),(3,5),(3,6)}

2.If A={1, 2, 3}, B= {4}, C = {5}, then verify that:
HAxBUO=AxB)U(AXxCO)

i) AxBNOC)=(AxB)N(AxCO)

(i) Ax(B-C)=(AxB)-(Ax O

Solution:

Given:

A=1{1,2,3},B= {4} and C = {5}
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(H)AxXxBUC)=(AxB)U (A x(C)

Let us consider LHS: (B U C)

BuUuC)=1{4,5}

AxBUC)={1,2,3} x {4,5}
={(1,4),(1,5),(2,4),(2,5),(3,4),(3,5)}

Now, RHS
(AxB)={1,2,3} x {4}
=1{(1,4),(2,4),3,4)}

(AxC)=1{1,2,3} x {5}
=1(1,5),(2,5),3,3)}

(AxB)U(AxC)={(1,4),(2,4),3,4),(1,5),(2,5),3,5)}
~ LHS = RHS

(i) AxBNC)=(AxB)N (A xC)
Let us consider LHS: (B N C)
(B N C) =0 (No common element)
AXBNC)={1,2,3} x0

=0

Now, RHS
(AxB)={1,2,3} x {4}
=1{(1,4),(2,4),3,4);

(AxC)={1,2,3} x {5}
=1U(1,5),(2,5), 3,5}

(AXxB)N(AxC)=0
-~ LHS = RHS

(i) Ax(B-C)=(AxB)— (A x(C)
Let us consider LHS: (B — C)
B-C)=0
AxB-C)=1{1,2,3} x0Q

=0
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Now, RHS
(AxB)=1{1,2,3} x {4}
=1{(1,4),(2,4),3,4);

(AxC)={1,2,3} x {5}
=1U(1,5),(2,5), 3,5}

(AXB)—(AxC)=0
«» LHS = RHS

3. LetA={1,2},B={1,2,3,4},C={5,6} and D = {5, 6, 7, 8}. Verify that:
i) AxCCBxD

i) AxBNOC)=(AxB)N(Ax O

Solution:

Given:
A={1,2},B=41,2,3,4},C={5,6} and D= {5,6, 7, 8}

iH)AxCcBxD

Let us consider LHS A x C

AXC={1,2} x {5, 6}
={(1,5),(1,6),(2,5), (2, 6)}

Now, RHS
BxD={1,2,3,4} x {5,6,7, 8}

={(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)}

Since, all elements of A X Cisin B x D.
~Wecansay AxCcBxD

(i) AxBNC)=(AxB)N(AxC)
Let us consider LHS A x (B N C)
BNC)=0¢
AxBNC)={1,2} x0Q

=0

Now, RHS
(AxB)={1,2} x{1,2,3,4}
={(1, 1),(1,2),(1,3),(1,4), (2, 1),(2,2),(2,3), (2,4}
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(AxC)={1,2} x {5, 6}
=1{(1,5),(1,6),(2,5), (2, 6);
Since, there is no common element between A X Band A x C
AxB)NAxC)=0
~AXBNC)=(AxB)N (A xC)

4. 1fA={1,2,3},B={3,4} and C={4, 5, 6}, find

iHAxBNO)

(i) AxB)N(AxC)

(iii) Ax(B U C)

(iv) (AxB) U (AxC)

Solution:

Given:

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

i) AxBNCOC)

BNO)= {4}

AxBNC)={1,2,3} x {4}
=1{(1,4),(2,4), 3,4}

(i) (A x B) N (A x C)
(A X B)= {1, 2, 3} % {3, 4}
= {(1,3),(1,4),(2,3), (2,4),(3,3),(3, 4}

(AxC)=1{1,2,3} x {4,5,6}

= {(1,4), (1,5), (1, 6), (2, 4), (2, 5), (2, 6),(3,4), (3, 5), 3, 6)}
(AxB)N(AxC)={(1,4),(2,4),3,4);

(i) A x (B U C)
(BUC)=1{3,4,5,6

AxBUC)={1,2,3} x {3,4,5,6)

6.6 =1{(1,3),(1,4),(1,5),(1,6),(2,3),(2,4), (2,5), (2,6), (3, 3), (3,4), (3, 5),

(iv) (A x B) U (A x C)
(AxB)={1,2,3} x {3,4)
=1{(1,3),(1,4),(2,3),(2,4),(3,3),3,4)}

(AxC)=1{1,2,3} x {4,5,6}
={(1,4),(L,5),(1,6),(2,4),(2,5),(2,6),3,4),3,5), 3, 6)}
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(AxB)U(AxC)={(1,3),(1,4),(1,5),(1,6), (2, 3),(2,4), (2, 5), (2,6), 3, 3), 3, 4),
(3,5), (3, 6)j

5. Prove that:

(A UBXxC=(Ax0CO)=AxC) U BxO)
(i) ANB)xC=AxCO)NBxC)

Solution:
HAUB)xC=AxC)=(AxC)u(Bx0O)
Let (x, y) be an arbitrary element of (A U B) x C
x,y)E(AUB)C

Since, (X, y) are elements of Cartesian product of (A U B) x C
xE€E(AUB)andy eC
(x€AorxeB)andyeC
(x€Aandy€eC)or(x €Bandy € C)
x,y)EAxCor(x,y) EBxC
xX,y)E(AXC)UBxC)...(1)

Let (X, y) be an arbitrary element of (A x C) U (B x C).
x,y) E(AxC)U (B *C)

x,y) E(Ax C)or(x,y) €(BxC)
(xeAandyeC)or(x€Bandy€C)
(x€Aorx€eB)andy eC

Xx€E(AUB)andy € C

x,y)E(AUB)xC...(2)

From 1 and 2, we get: AUB)xC=(AxC)U (B xC)

(i) (ANB)xC=(AxC)N(BxC(C)

Let (x, y) be an arbitrary element of (A N B) x C.
x,y)E(ANB)*xC

Since, (X, y) are elements of Cartesian product of (A N B) x C
xE(ANB)andy € C

(x€Aandx€B)andy € C

(x€Aandy€C)and (x € Bandy € C)
(x,y)EAxCand(x,y) EBxC

X y)EAxXC)NB*xC)...(1)

Let (x, y) be an arbitrary element of (A x C) N (B x C).
x,y) E(AXC)N (B xC)
x,y) € (AxC)and (x,y) € (B xC)
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(x€Aandy € C)and (x EBandy € C)
(x€Aandx€B)andy € C

xE(ANB)andy € C

x,y)E(ANB)xC...(2)

From 1 and 2, we get: AN B)xC=(AxC)N (B xC)

6. fAxBSE CxDandANB € J,Provethat A S Cand B € D.

Solution:

Given:

AxBES CxDandANBEQ®

A xB S Cx D denotes A x B is subset of C x D that is every element A X B is in C x D.
And A N B € @ denotes A and B does not have any common element between them.
AxB={(a,b):a€ Aandb € B}

~Wecansay (a,b) &S CxD [Since, A xB & Cx Dis given]

a€eCandbeD

aeA=aeC

A<SC

And

beB=b€ED

B<S D

Hence proved.
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