RD Sharma Solutions for Class 11 Maths Chapter 1 —
Sets

EXERCISE 1.6

Find the smallest set A such that A U {1, 2} ={1, 2, 3, 5, 9}. Solution:
AU {l1,2}=1{1,2,3,5,9}

Elements of A and {1, 2} together give us the result

So smallest set of A can be

A=1{1,2,3,59}-{1,2}

A=1{3,5,9}

1.LetA={1,2,4,5} B={2,3,5,6} C={4,5, 6, 7}. Verify the following identities:
HAUBNOC)=(AUB)N(AUCO
i) ANBUO=ANBUANCOC
(i ANB-CO)=(ANB)-(ANCO)
ivVA-BUO=(A-B)NA-0
VMVA-BNOCO=(A-B)UA-0)
Vi) ANBAO=ANBAANCOC
Solution:
HAUBNC=(AUuB)N(AUC)
Firstly let us consider the LHS
BNO)=4{x:xeBandx €C}

= {3, 0}
AUuBNO ={x:x€Aorxe (BNC)}

={1,2,4,5,6}

Now, RHS
(AUB)={x:x€ Aorx € B}

={1,2,4,5, 6}.
(AuC)={x:x€Aorx € C}

={1,2,4,5,6,7}
AUB)NAUC)={x:x€E(AUB)andx € (AU C)}

=1{1,2,4,5, 6}

~ LHS = RHS
Hence Verified.

@ANMBUCO=ANBYUANCQC
Firstly let us consider the LHS
BulC)={x:xeBorxeC}
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=12,3,4,5,6,7)
(ANBUC)={x:xEAandx € (BUC)}
= 12,4, 5}

Now, RHS
(ANB)={x:x€ Aandx € B}
={2,5}
(ANC)={x:xeAandx € C}
= {4, 5}
(ANB)UANC)={x:x€(ANB)and x € (ANC)}
={2,4,5}
~ LHS = RHS
Hence verified.

(ii)ANB-C)=(ANB)-(ANCOC)

B-C is defined as {x € B: x € C}

B=1{2,3,5, 6}

C=1{4,5,6,7}

B-C= {2, 3}

Firstly let us consider the LHS

ANB-C)={xixe€Aandx € (B-C)}
= {25

Now, RHS

(ANB)={x:x€ A and x € B}
={2,5}

ANC)={x:x€Aandx € C}
={4,5}

(ANB)—(ANC)isdefinedas {x€(ANB):x&(ANC)}
= {2}

~ LHS = RHS

Hence Verified.

ivyA-BUC)=(A-B)N(A-C)

Firstly let us consider the LHS

BulC)={x:xeBorxeC(C}
=1{2,3,4,5,6,7}.

A—(BUC)isdefinedas {x€ A:x & (BUC)}

A={1,2,4,5}
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(BUC)=1{2,3,4,5,6,7)
A-(BUC)= {1}

Now, RHS

(A-B)

A —Bis defined as {x € A: x € B}
A=1{1,2,4,5}

B={2,3,5,6}

A-B=1{1,4}

(A-0O)

A —Cisdefined as {x € A: x € C}

A={1,2,4,5}

C=1{4,5,6,7}

A-C={1,2}

A-B)N(A=C)={x:xe€(A-B)andx € (A-C)}.
={1}

~ LHS = RHS

Hence verified.

WA-BNC)=(A-B)U(A-0C)
Firstly let us consider the LHS
BNC)={x:xeBandx € C}
={5,6}
A—-(BNC)isdefinedas {x € A: x € (BN C)}
A={1,2,4,5}
BNC)={5,6}
(A-BNCQC)={1,2,4}

Now, RHS

(A-B)

A —Bis defined as {x € A: x € B}
A=1{1,2,4,5}

B={2,3,5,6}

A-B={l1,4}

(A-0C)
A —Cisdefinedas {x € A: x ¢ C}
A=1{1,2,4,5}
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C=1{4,5,6,7}
A-C={1,2}
(A-B)UA-CO)={x:x€(A-B)ORx € (A-C)}.
=1{1,2,4}
~ LHS = RHS

Hence verified.

v ANBACO=(ANB)AANC)

A=1{1,2,4,5} B=1{2,3,5,6} C={4,5,6,7}.

Firstly let us consider the LHS

ANMBACQC
BAC=B-C)U(C-B)={2,31u{4,7}=1{2,3,4,7}
ANBAC) ={2,4}

Now, RHS
ANB={2,5}
ANC=14,5)
(ANB)AANC) =[ANB)-(ANC)U[ANC)-(ANB)]
={2} v {4}
=2, i
~ LHS = RHS

Hence, Verified.

2.1fU={2,3,5,7, 9} is the universal set and A = {3, 7}, B= {2, 5, 7, 9}, then prove
that:
i (AuUB)=A'NB'
(i) (ANB)=A'UB'
Solution:
i) (AUuB)=A'NB'
Firstly let us consider the LHS
AUB={x:x€Aorx€B}
={2,3,5,7,9}
(AUB)' means Complement of (AUB) with respect to universal set U.
So, (AUB)'=U — (AUB)'
U — (AUB)'is defined as {x € U: x € (AUB)'}
U={2,3,5,7,9}
(AUB)'=1{2,3,5,7,9}
U-(AUB) =¢
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Now, RHS
A' means Complement of A with respect to universal set U.
So,A'=U-A

(U—-A)isdefinedas {x EU: x € A}
U=1{2,3,5,7,9}

A={3,7}

A'=U-A={2,59}

B' means Complement of B with respect to universal set U.
So,B'=U-B
(U—-B) is defined as {x € U: x € B}
U=1{2,3,5,7,9}
B=1{2,5,7,9}
B'=U-B={3}
A'NB'={x:x€A'andx € C'}.
= ¢
~ LHS = RHS
Hence verified.

i) (ANB)=A"UB'
Firstly let us consider the LHS
(A N B)'
(ANB)= {x: x € A and x € B}.

= {7
(ANB)' means Complement of (A N B) with respect to universal set U.
So, (ANB)' =U - (A N B)
U-(ANB)isdefinedas {x € U: x € (A N B)'}
U=1{2,3,5,7,9}
(ANB)={7}
U-(ANB)={2,3,5,9}
(ANB)=1{2,3,5,9}

Now, RHS

A' means Complement of A with respect to universal set U.
So,A'=U-A

(U—-A)isdefinedas {x EU: x € A}

U=1{2,3,5,7,9}

A={3,7}

A'=U-A={2,5,9}
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B' means Complement of B with respect to universal set U.
So,B'=U-B
(U—-B) is defined as {x € U: x € B}
U=1{2,3,5,7,9}
B=1{2,5,7,9}
B'=U-B= {3}
A'UB'= {x:x € A orx € B}
={2,3,5,9}
~ LHS = RHS
Hence verified.

3. For any two sets A and B, prove that
i()BcAUB

(i) ANBCA

(i) AcB=>ANB=A

Solution:

()BcAUB

Let us consider an element ‘p’ such that it belongs to B
~pEB

pEBUA

BcAUB

(@)ANBcA

Let us consider an element ‘p’ such that it belongs to B
~pEANB

pEAandp €B

ANBCcA

(il AcB=>ANB=A

Let us consider an element ‘p’ such that it belongs to A  B.
pEACB

Then,x € B

LetandpE ANB
xEAandx €B

X € A and x € A (since, A C B)
~(ANB)=A
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4. For any two sets A and B, show that the following statements are equivalent:
(i)AcCB

i)A-B=¢
(i) AUB=B
iv)y ANB=A
Solution:
(i)AcB

To show that the following four statements are equivalent, we need to prove
(D)=(1i1), (i)=(1i1), (ii)=(1v), (iv)=(v)

Firstly let us prove (i)=(ii)

We know, A-B={x€A:x&€B}as A CB,

So, Each element of A is an element of B,

~A-B=¢

Hence, (1)=(i1)

(ii)A-B=¢

We need to show that (i1)=(iii)

By assuming A-B = ¢

To show: AUB =B

=~ Every element of A is an element of B
So, A ©Band so AUB=B

Hence, (11)=(iii)

(iii) AUB=B

We need to show that (ii1)=(iv)
By assuming AUB =B

To show: AN B=A.
~AcBandsoANB=A
Hence, (i11)=(1v)

ivyANB=A

Finally, now we need to show (iv)=(1)
By assuming AN B=A

To show: Ac B

Since, AN B=A,so AcB

Hence, (iv)=(1)

5. For three sets A, B, and C, show that
(i) AN B=AN C need not imply B=C.
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i) AcB=>C-BcC-A

Solution:

(i) AN B=A N Cneed not imply B=C.

Let us consider, A = {1, 2}

B=1{2,3}

C=1{2,4}

Then,

ANB={2}

ANC={2}

Hence, A N B=A N C, where, B is not equal to C

(i) AcB=>C-BcC-A

Given: A cCcB

To show: C-B c C-A

Let us consider x € C— B

= x € C and x € B [by definition C—B]

>x€ECandx &€ A

>x €C-A

Thus x € C-B = x € C-A. This is true for all x € C-B.
~ACB=>C-BcC-A

6. For any two sets, prove that:
iH)AUANB)=A

i) ANAUB)=A

Solution:

iHAUANB)=A

We know union is distributive over intersection
So, A U (A N B)

(AUA)N(AUB)[Since, AUA=A]

AN (AUB)

A

i)ANAUB)=A

We know union is distributive over intersection
So, (AN A)U(ANB)

AU(ANB)[Since, ANA=A]

A
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