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Verify the commutative properties of
union & intersection for the
following pairs of sets.
(DGK 2021, LHR 2022, BWP 2023,
MTN 2023, GRW 2023)
i A= {L 2,3, 4,5}, B= {4, 6,8,10}

Solution:
AUB={12,34,5,6,810} (i)
BUA={12,34,5,6,810} (ii)
From (i) and (ii)) commutative
property of union is satisfied.
Now AmB:{4} (iii)
BNA={4} (iv)
From (iii) and (iv) commutative
property of intersection is satisfied.
Q) C,Jd
Solution: ¥ U¢ =¢ =¢ U¥
Which satisfies commutative
property of union. Also,
¥né=¥=¢n¥
Which satisfies commutative
property of intersection.
(i) A={X|Xe; /\X20},B:;
Solution:
AUB={x|xei Ax>0}Uj =]

and BUA=A  (QAcB)

So commutative property of union is
satisfied.
Also AnB=

Q.2

Mathematics-11
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{x|xej Ax>0}n; ={x|xej Ax>0}=A
and BNA=A (QAcB)

Which satisfies commutative
property of intersection.

Verify the properties for the sets A,
B and C given below.

@  A={1234},B={34567,8,
C={56,7,9,10)

Q) Associativity of union.
AUB={123,...8}

(AUB)UC={1,2,3,...,10}
BuC ={3,4,5,...,10}
Au(BUC)={123,...,10}
Hence proved that
Au(BUC)=(AuUB)UC
(ii) Associativity of intersection.
AnB= {3, 4}
(ANB)NC= ¢
BNC={56,7}
AN(BNC)=¢
Hence proved that
(AnB)NC=AN(BNC)
(i) Distributivity of union over
intersection.
BNC= {5, 6, 7}
Au(BmC):{L2,3,4,5,6,7}
(i)
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Chapter - Sets, Functions and Groups
AUB= {L 2,3,...,8} (iii)  Distributivity of union over
AUC = {1,2,3,4,5,6,7,8,10! intersection.

BNC={0}
Now _
(AUB)N(AUC)=1{12,34,5,6,7 AU(BNC)={0} M)
(ii) AUB={0}
Fhrom (i) and (ii) we conclude ALC = {O,LZ}
that
AU(BAC)=(AUB)N(AUC (AUB)N(AUC)=10} (i)
Which satisfies the property From (i) and (ii) we get the

(iv) Distributivity of ~ proof.
intersection over union. (iv)  Distributivity of
BUC ={3,4,5,...,10} intersection over union.

R S BUC={012}
An(BUC)={34} (i) AA(BUC)=¢ Q)
ANC=¢, ANB={34} AnNB=¢g, ANC=¢
(AnB)U(ANC)={3,4] (ii) (ANB)U(ANC)=¢ (ii)
From (i) and (ii) we conclude From (i) and (ii) we get the
that proof.
An(BUC)=(ANB)U(ANC) G ) e _

Which satisfies the property. () stomatlwty of uglon.D

(b) A=¢,B={0},C={012) ve=¢  (vDcl)

(i)  Associativity of union. (¥ Lg)um =¢ Uo :_Q
AUB={0} (Q¢ == ) (i)
(AuB)UC={012} (i) ¢om=n  (v0cO)
BUC={012) ¥ (¢ wm)=¥ va =0

U = H

- (Q¥ co ) (i)
Av(BUC)={012) (i) () and (i) verify the

From (i) and (ii) we get the proof. property.

(i) Associativity of intersection. (i) Associativity of intersection.
ANB=¢ ¥n¢g=¥ (~DcD)
(ANB)NC=¢ (i) (¥ng)nm =¥ o =¥
BNC={0} (Q¥ cn) ()
AN(BAC)=¢ (i) ¢no=¢  (v0cD)
From (i) and (ii) we conclude ¥ m(¢ M )=¥ Ng =¥
the result. (Q¥ c¢) (i)
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(iii)

(iv)

From (i) and (ii) we have
proof.

Distributivity of union over
intersection.

¢no=¢ (Q¢cm)
¥YU(¢na)=¥ug¢=¢ (i)
(Q¥ =¢)

(¥ Ug)N(¥ v )=¢ N@
=¢  (Q¢cm) (i)
From (i) & (ii)) we get the
result.

Distributivity of
intersection over union.
¢un =a  (v0cO)

¥ (¢ )=¥no =¥

(Q¥ cnr) (i)
¥n¢g=¥ (Q¥c¢)
¥ro =¥ (Q¥cn)

(Eng)u(¥no)=¥U¥ =¥

(ii)
From (i) and (ii) we get the
proof.

Q.3 Verify de-Morgan’s Laws for the
following sets.

U={123,.,20}

A={2,

4,6,...,20}

B= {1,3,5,7,...,19}

Solution:

AUB={1,2,3,..,20}
(AUB) =U —(AUB)
=¢

A=U-A
={1,35,..,19}
B'=U-B

Q4

Q.5

={2,4,6,...,20}

AAB =¢
Which shows that (Au B)' =A'NB’
Now AnB=¢

(AnB) ={12,3,...,20}
A UB' ={1,2,3,..,20}

Which shows that (Am B)' =A'UB’

Hence the proof.
Let U= The
alphabets.

A={x]|x is a vowel}

set of English
(FSD 2023)

B={y|y is a consonant}
Verify de-Morgan’s Laws.
Now, U ={a,b,c,d,e,.. z}
A={a,e,i,o,u}
B={b,c,d,f,g,h,j,k,l,m,n, p,q,r,}
S, t,v,w, X, Y,z
Now AuB={ahb,c,..,z}

(AUB) =¢ (i)
A=U-A
b,c,d, f,g,h, j,k,I,mn, p,q,r,
{s,t,v, W, X, Y,Z }
B'=U-B
={a,e,i,ou}
AAB =¢ (ii)
From (i) and (i) (AUB) = A’ B’
Also AnB=¢

(ANB) =U-¢=U (iii)
AUB' ={ab,c,...z}=U (iv)

Form (iii) and (iv) (AN B) = A'UB’
With the help of Venn diagrams,
verify the two distributive
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(i)

properties in the following cases
with  respect to union and
intersection.

AcCB, AnC=¢gand B & C

and over lapping.
Distributivity  of
intersection.

U
B
gy

union over

A= AUB:=

BnC i 4 b |

AU(BAC):=oru (4 ‘,,'llfjj'f\ (‘1 uC)YH
From Venn diagrams

AU(BNC)=(AUB)N(AUC)
Distributivity of intersection over

union.
U
‘

BUC= AnB =

A - AnC )
"‘h(BUL):EB (4 B)L(.»lm('):z

From Venn diagrams
An(BuUC)=(AnB)U(ANC)

A & B are overlapping, B & C are
overlapping, but A & C are
disjoint.
Distributivity  of
intersection.

union over

U 8]
g | @&
A= A\/B—
BAC:l c:
AU(BAC)=orll (l\ B)n(AuC):H

From Venn diagrams
AU(BNC)=(AUB)N(AUC)
Distributivity of intersection over
union.

Q.6

(i)

(i)

(iii)

Q.7

(i)

(iii)

U
- —
| |(@C
- e

Al AnB:II
C

BUC= ANCd
Ai \(Bu() 3] (AnB)U(ANC): I

From Venn diagrams
An(BuC)=(AnB)U(ANC)
Taking any set, say A={1,2,3 4,5}
verify the following.
AUg=A
AU$={1234,5 Ug=1{12345}=A
AUA=A
AUA={1,2,34,5}U{1,234,5}
={1,2,3,4,5}
=A
AnA=A
ANA={1,2345}n{1,234,5}
={1,2,3,4,5}
=A
If U={123..20},A={135,..,19}
verify the following.

AUA =U (GRW 21, FSD 2021)
A=U-A
:{2,4,6,...,20}

Now

AuA':{1,3,5,...19}u{2,4,6,...,20}
{1,2,3,...,20}
=U

ANU=A

ANV :{L3,5,...,19}m{12,3,...,20}
={135,...,19}
=A

ANnA=¢
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A ={2,4,6,..., 20}

AmA':{1,3,5,...,19}m{2,4,6,...,20}

=¢

Q.8 From suitable properties of union

and intersection
following results.

(i) An(AuB)=AU(ANB)

Solution:

deduce the

(RWP 2022)

LH.S.=AN(AUB)
=(AnA)U(ANB)
(Distributive Law)

=AU(ANB) (QANA=A)
=R.H.S.

(i)  AU(ANnB)=AN(AUB)
Solution: LH.S.=AU(ANB)

=(AUA)N(AUB)
(Distributive Law)

=AN(AUB) (QAUA=A)
=R.H.S.

Using Venn diagrams, verify the
following results.

() ANB'=A iff AnB=¢
U 1K U
‘:Tﬁi %
A= ) 4=
Bl
AnB .8

From Venn diagrams AnB'=A
(i) (A-B)uB=AUB
U

&l

A-B= AUB=
B:lll

(4-B)uB=orll

From Venn diagrams
(A-B)uB=AUB

(i) (A-B)nB=¢

U

&l

A-B:=
B:
(4-B)~B:m@

As such region does not exist so
(A- B) NB=¢

(ivy AUB=AU(A'NB)

U

&0

AUB = A=
AAB:
AV(A'nB)=or||

From Venn diagrams

AUB=AU(A NB)
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