RD Sharma Solutions for Class 11 Maths Chapter 1 —
Sets

EXERCISE 1.7

For any two sets A and B, prove that: A' - B'=B — A Solution:
To prove, A'-B'=B-A

Firstly we need to show
A'-B'€EB-A

Let,x € A'-B'

=>x€EA'andx € B'
=>x¢Aandx € B(since, ANA"=¢)
=>XEB-A

It is true forall x € A'— B'
~A'-B'=B-A

Hence Proved.

1. For any two sets A and B, prove the following:
HANA'UB)=ANB
i)A-(A-B)=ANB
(i) ANAUB)=¢
ivyA-B=AA(ANB)
Solution:
(HAN(A'UB)=ANB
Let us consider LHS A N (A' U B)
Expanding
(ANA"YU(ANB)

We know, (A N A") =d
= ¢ U (AN B)

= (AN B)

~ LHS =RHS

Hence proved.

(i)A-(A-B)=ANB

For any sets A and B we have De-Morgan’s law
(AUB)=A'NB,(ANB)'=A'UB'
Consider LHS

=A - (A-B)

=A N (A-B)'

=A N (ANB
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=AN(A'UB")) (since, (B')' =B)
=AN(A'UB)
=(ANA"YU(ANB)
=pU(ANB) (since, A N A'=0)
=(ANB) (since, ¢ U x =x, for any set)
=RHS
~. LHS=RHS
Hence proved.

(i) ANAUB)=¢

Let us consider LHS A N (A U B")

=AN(AUB)

=AN(A'NBY (By De—Morgan’s law)
=(ANAYNB (since, AN A'=¢)

=0 NB

=0 (since, d N B'=0)

=RHS

~ LHS=RHS

Hence proved.

ivyA-B=AA(ANB)

Let us consider RHS A A (A N B)

AA(ANB) (since, E A F =(E-F) U (F-E))
=(A-(ANB)UANB-A) (since, E-F=ENF"

=(ANAANB)Y)UANBNA"

=(ANA'UB) UANA'NB) (by using De-Morgan’s law and associative law)
=(ANAYUANB)U (¢ N B) (by using distributive law)

=dUANB)YUOG

=ANB (since, A N B'=A-B)

=A-B

=LHS

- LHS=RHS

Hence Proved

2. If A, B, C are three sets such that A C B, then prove that C— B c C — A.
Solution:

Given, ACB

Toprove: C-BcC—-A

Let us consider, x € C-B
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=>x€Candx B
>x€ECandx € A
=>x€EC-A

Thus,x EC-B=>xeC-A
This is true for all x € C-B
~C-BcC-A

Hence proved.

3. For any two sets A and B, prove that
()(AuB)-B=A-B
i)A-(ANB)=A-B
(iilA—-(A-B)=ANB
ivVAUB-A)=AUB
MVA-B)UANB)=A

Solution:

i)(AuB)-B=A-B

Let us consider LHS (A U B) - B
=(A-B) U (B-B)

=(A-B)U ¢ (since, B-B = ¢)
=A-B (since, X U ¢ = x for any set)
= RHS

Hence proved.

i)A-(ANB)=A-B

Let us consider LHS A — (A N B)
=(A-A) N (A-B)

=0 N (A-B) (since, A-A = ¢)
=A-B

=RHS

Hence proved.

(iiil) A-(A-B)=ANB

Let us consider LHS A — (A — B)

Let,x EA—-(A-B)=x € A and x € (A-B)
x EAand x € (A N B)

=xEAN(ANB)

=x € (ANB)

=(ANB)

= RHS
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Hence proved.

ivvAUB-A)=AUB
Let us consider LHS AU (B—-A)
Let,xEAUB-A)=x€EAorxe(B-A)
>x€EAorx€Bandx & A
=>Xx€EB
=X € (A UB) (since, B c (A U B))
This is true for all x € A U (B-A)
~AUB-A)c(AUB)...... (1)

Conversely,

Letxe(AUB)=>x€Aorx€eB
=>Xx€EAorx €(B-A) (since, Bc (AUB))
=X EAU(B-A)

~(AUB)cAU(B-A)...... (2)

From 1 and 2 we get,

AUB-A)=AUB

Hence proved.

MVA-B)UANB)=A

Let us consider LHS (A — B) U (A N B)
Let,x EA

Then either x € (A-B) orx € (A N B)
=>x € (A-B)U(ANB)
~Ac(A-B)U(ANB)....(1)

Conversely,

Letx € (A-B) U (A N B)

=>x € (A-B)orx € (ANB)
>x€Aandx€Borx€B
>XEA
(A-B)U(ANB)CA........(2)
~ From (1) and (2), We get
(A-B)UANB)=A

Hence proved.
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