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Unit—5 Sets and Functions

Mathematics-10
Unit5-5.3

(K-B)

British mathematician John Venn

(_;"
introduced Venn Diagrams.
“A graphical method to represent sets in @ @
which Universal Set is represented by a

rectangle and its subsets by a closed
shaped (i.e. circle or oval) in it, is called
Venn Diagram”.
Operations on Sets Through Venn

When A and B are overlapping (K.B)

|

Diagram (K.B) U
Union of Two Set

When A and B are Disjoint (K.B) Q.B
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When A and B are overlapping  (K.B) U
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When Ac B (K.B)
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(K.B)
U
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| :

Intersection of Two Sets (K.B)

When A and B are Disjoint
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Unhit-5

Sets and Functions

Q.1 Given U={1,2,34,..10}
A={13,5,7,9} (K.B)

B={1,4,7,10 (A.B)

(LHR 2017, GRW 2016, FSD 2017, SWL
2017, RWP 2016, BWP 2016, D.G.K 2016)

To Prove
(i) A-B=AnNnDB
(ii) B-A=BnA

(i) (AUB) =A'NB
(ivy (ANB)=A'UB
v (A-B)=AUB

(vi) (B-A)=BUA
Proof
(i) A-B=ANB
LHS=A-B
={1,3,5,7,9}-{1,4,7,10}
={3,5,9} - (i)
RHS=ANB
B'=U-B
={1,2,3,...,10} —{1,4,7,10}
={2,3,5,6,8,9}
ANB ={1,3,57,9}{2,3,5,6,8,9}
={3,5,9} —(ii)
From equation (i) and (ii)
L.H.S=R.H.S
A-B=ANB
Hence Proved
(ii) B-A=BNA
LHS=B-A
={1,4,7,10}-{1,3,5,7,9}
={4,10} > (i)
RH.S=BNA’
A'=U-A={1,23,..,10}-{1,3,57,9}
={2,4,6,8,10}
BNA'={1,4,7,10} n{2,4,6,8,10}
={4,10} — (ii)
From equation (i) and (ii)
L.HS=RH.S

B-A=BnA
Hence Proved

(K.B + A.B)

(i) (AUB) =A'nB  (K.B + A.B)
AUB= {1,3,5,7,9} U{1,4,7,10}
={1,3,4,5,7,9,10)

LHS=(AUB) =U-(AUB)
={1,2,3,...,10} -{1,3,4,5,7,9,10}
~12,6,8) - (i)

RHS = ANB

A=U-A={123..,10}-{1,35,7,9}
={2,4,6,8,10}

B'=U-B={1,2,3,..,10}-{1,4,7,10}

={2,3,5,6,8,9)

RHS=A'NB
={2,4,6,8,10} ~{2,3,5,6,8,9}
={2,6,8} — (i)

From equation (i) and (ii)
L.HS =RH.S

(AUB) =A'NB'
Hence Proved
(ivy (AnB) =AUB
Proof
ANB= {L b, 7,9} r\{L4, 7,10}

={17}

(K.B + A.B)

LHS=(ANB) =U-(ANB)
={1,2,3,...,10} -{1,7}
={2,3,4,5,6,8,9,10} — (i)

RHS=A"UB
={2,4,6,8,10}{2,3,5,6,8,9}

={2,3,4,5,6,8,9,10} — (ii)

From equation (i) and (ii)
L.HS =R.H.S

(ANB) =A'UB'

Hence Proved
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(v (A-B)=AUB (K.B+ A.B)
Proof

L.HS=(A-B)

A-B={135,7,9,}-{14,7,10}

={3,5,9}

LHS=(A-B) =U—(A-B)
=1{1,2,3,..,10} -{3,5,9}
=1{1,2,4,6,7,8,10} — (i)

RHS=AUB

A=U-A
={1,2,3,4,5,6,7,8,9,10} -{1,3,5,7,9}
={2,4,6,8,10}

A'"UB ={2,4,6,8,10} U{1,4,7,10}
={1,2,4,6,7,8,10} — (ii)

From (i) and (ii), we get
L.H.S=R.H.S

(A-B) =A'UB
Hence Proved
(vij (B-A)=BUA (K.B+ A.B)

(FSD 2015)
Proof

B-A={14,7,10}—{13,5,7,9}

B—A={4,10}

LHS=(B-A) =U-(B-A)
={1,2,3,4,5,6,7,8,9,10} —{4,10}
={1,2,3,5,6,7,8,9} > (i)

RHS=BUA

B=U-B
={1,2,3,4,5,6,7,8,9,10} —{1,4,7,10}
={2,3,5,6,8,9}

B'UA={235,6,89}U{1,35,7,9}

={1,2,3,5,6,7,8,9} - (i)
From (i) and (ii) we get
L.H.S5=R.H.S

(B-A) =B'UA
Hence Proved
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Q2 If U={1,234,56,7,8910} ={1} —(ii)
A={1,3579} (K.B+ A.B) From (i) and (ii), we get
B_114710 L.H.S=R.H.S
={1,4,7,10} (AUB)uUC=AU(BUC)
C= {1’ 5 8’10} Hence proved
Then Verify (i) AU(BNC)=(AUB)N(AULC)

(i) (AUB)UC=AU(BUC)
(i) (ANB)NC=AN(BNC)
(i) AU(BNC)=(AUB)N(AUC)
(ivy An(BuC)=(AnB)U(ANC)
(i) (AUB)uUC=AU(BUC)

(K.B + A.B)
Proof

AUB={135,7,9}U{L4,7,10}
{1,3,4,5,7,9,10}
AUB)UC
{1,3,4,5,7,9,10} U{1,5,8,10}
={1,3,4,5,7,8,9,10} — (i)
BUC ={1,4,7,10} U{1,5,8,10}
={1,4,5,7,8,10}
RH.S=AU(BUC)
={1,3,5,7,9} U{L4,5,7,8,10}
={1,3,4,5,7,8,9,10} — (ii)
From (i) and (ii), we get
L.H.S=R.H.S
(AUB)UC=AU(BUC)
Hence proved
(i) (ANnB)NC=An(BNC)
(K.B + A.B)

I

LHS=

—_—

Il

Proof
LHS= (Am B) NC

=({1,3,5,7,9}"{1,4,7,10}) ~{1,5,8,10}
={1,7}n{1,5,8,10}
={1} ()
RH.S=AN(BNC)
={1,3,5,7,9}"({1,4,7,10} ~{1,5,8,10})
={1,3,5,7,9}"{1,10}

(K.B + A.B)
Proof

LH.S=AU(BNC)
={1,3,57,9}U({14,7,10}n{1,5,8,10} )

={1,3,5,7,9} U{1,10}
=1{1,3,5,7,9,10} - (i)

AUB={1,3,57,9}U{1,4,7,10}
={1,3,4,5,7,9,10}

AUC=1{1,3,5,7,9} U{L,5,8,10}
={1,3,5,7,8,9,10}

RH.S=(AUB)N(AUC)
={1,3,4,5,7,9,10}~{1,3,5,7,8,9,10}
={1,3,5,7,9,10} — (ii)

From (i) and (ii), we get

L.H.S=R.H.S

AU(BNC)=(AUB)N(AUC)
Hence Proved

(ivy An(BUC)=(AnB)U(ANC)

(K.B + A.B)
Proof

BuUC={1,4,57,810} U{1,5,8,10}
={1,4,5,7,8,10}
LH.S=An(BUC)
={1,3,5,7,9}"{1,4,5,7,8,10}
={1,5,7} —>(i)
AnB={1,3,57,9}"{1,4,7,10}
-{17}
ANC={135,7,9}"{1,5,8,10}
={L5;
RH.S=(ANB)U(ANC)
=117 U1L5)
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:{L B, 7} —)(ii)
From (i) and (ii), we get
L.H.S=R.H.S
AN(BUC)=(ANB)U(ANC)
Hence Proved
Q3 GivenU=N, A=¢, B=P

(K.B + A.B)
(LHR 2016, GRW 2016, RWP 2015, 17,
MTN 2016)
To prove:
De-Morgan’s Laws
() (AUB)=A'NPB
(i) (ANB)=A"UPB
() (AUB)=A'NB
Proof
L.HS=(AUB)
AUB=¢UP
=P
L.H.S =(AUB) =U-(AUB)
=N-P—(i)
RHS=A'NB
A'=U-A=N-¢
=N

B'=U-B=N-P
RH.S=A'NB =NN(N-P)

=N-P —(ii)
From equation (i) and (ii)
L.H.S=R.H.S

(AUB) =A'NB'

Hence Proved

(i) (ANB)=A'UB (K.B+ A.B)
Proof

ANB=¢NP
=¢

L.H.S=(ANB)
=U-(ANB)

RHS=A"UB
=N U(N = P)
=N—> (ii)
From equation (i) and (ii)
L.H.S =R.H.S
(ANB) =A'UB’
Hence Proved
Method-(II)

() (AUB)=A'"B (K.B+ A.B)
Proof

AUB ={ }u{2,35,7....)
={28.5:% s}

LHS =(AUB) =U-(AUB)
={1,2,3,...}-{2,35,7,....}
={14,6,8,9,10,12,....} —(i)

A'=U-A

={123,..}-{ }
={1,2,34.....}

B'=U-B
={1,2,3,4,....}-{2,35,7....
={1,4,6,8,9,10,....}

Now
RH.S=A'nB ={1,2,3,..}n{1,4,6,8,9,10,...}
={1,4,6,8,9,10,....} —(ii)

From equation (i) and (ii)
L.H.S =R.H.S

(AUB) =A'NB'
Hence Proved

Q4 IfU={1,2,3..,10} (K.B+ A.B)
A={1,357,9}
B= {2,3,4,5,8}

then prove the following question by venn

diagram.

(i) A-B=ANB

(ii) B-A=BNA’

(i) (AUB)=A'NB

(ivy (AnB)'=A'UB

MATHEMATICS -10 171



Watch Video Explanation of these notes on our website: www.LastHopeStudy.Com

Unhit-5

Sets and Functions

v) (A-B)=A"UB
(vi) (B-A)=B'UA

(K.B)

(Through Venn diagram)
i) A-B=ANB
Proof
A and B are overlapping sets because
AnB={3,5})
L.H.S =A-B
U
D
(illo
B-A |
RHS=ANB
S
= B )
il
A=3H
B ||| 3
AnB
Same regions represent that
L.H.S=R.H.S
A-B=ANPB

Hence Proved
(ii) B-A=BnA’
LHS=B-A

—
L1l
Ll

(K.B)

MATHEMATICS -10

Same regions represent that
LHS=RHS
B-A=BnA'

Hence Proved

(i) (AUB)=A'NB

L.H.S=(AUB)

UL

T

Ay =
(4uB) |l

R.H.S=A'nB'

‘.

]
L

- Lttt

W

-

A=3t
B' ||| FHE
A ~B'HE
Same regions represent that
L.HS =RH.S

(AUB) =A'NB
Hence Proved

(ivv (ANB)'=A'"UB

LHS=(ANB)

U

(K.B)

(K.B)
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AU B =.|||- 3
Same regions represent that
LHS=RH.S

(AnB)'=A'UB
Hence Proved
(v (A-B)=A'UB

L.H.S=(A-B)

LT T

X | I ]E

]]]]] il

=

A—=B —
(4a-8) |l

R.H.S=A"UB

il
& E

Y
-

HH

1Ll

- AvuB=.||-Hf
Same regions represent that
L.HS=RH.S

(A-B) =A'UB
Hence Proved
(vi) (B-A)=B'UA

a ||| #HE
B =73F

L.H.S=(B-A)

I

|1ﬁq

h

LTI

B—d—
-yl
RH.S=B' UA

(K.B)

(K.B)

|

2) B :1

(|

A —
B ||| 3
B'uA=,|||- 3t
Same regions represent that
L.HS=RH.S
(B-A) =B'UA

Hence Proved
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