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Unit 5

(K.B + U.B)
A well define collection of distinct objects is
called Set. A set is represented by capital
English alphabets.
For example: A= Set of integers,
B=4{12,3,...,10}etc.

Presentation of Sets (K.B + U.B)

A set is presented by 3 ways
Q) Tabular form
(i) Descriptive Form
(iii)  Set builder notation

ST LG ENETEE (KB + U.B)

N = The set of natural numbers={1,2,3,...}
W = The set of whole numbers={0,1,2,3,...}

Z = The set of all integers= {0,+1,42,£3,...}
E = The set of all even integers
= {0,42,%4,46,...}
O =The set of all odd integers
={+1,43,45,..}

P = The set of prime numbers={2,3,5,7,...}
Q = The set of rational numbers

n
Q /= The set of irrational numbers

:{x/x=m,wherem,neZ/\n¢0}

:{x/x;tm,wherem,neZAn;tO}
n

R = The set of real numbers = QuUQ’

(KB + U.B)
A set having no element in it is called an
empty set. It is represented by ¢ (phi) or { }.

(K.B + U.B)

A set having only one element in it is called
singleton set.
For example: {a}, {3} etc.

(K.B + U.B)

(LHR 2016, D.G.K 2016)

“If A and B are two sets, such that every
element of set A is present in set B, then set
A is called subset of set B”. It is represented
as AcB.

For Example

If A={1,2,3}, B={1,2,34,5}

Then A ¢ B.

Note (K.B + U.B)

e Number of all possible subsets = 2"

e Number of all possible proper subsets =
2"-1.

e Number of improper subsets = 1

Proper Subset (K.B + U.B)

“If A and B are two sets, such that every
element of set A is present in set B and there
is at least one element in set B which is not
in set A, then set A is called proper subset of
set B”. It is represented as AcB.

For example:

If A={1,23} and B={1,2,3,4,5}

Then set A c B.

(K.B + U.B)

If A and B are two sets, such that every
element of set A is present in set B and there is
no more element in set B which is not in set A,
then set A is called improper subset of set B.

For example: A={1,2,3},B={3,2,1}
Then A is improper subset of set B.

Equal Sets (K.B + U.B)

If A and B are two sets, such that A < B and
BcAthenA=B

For example

IfA={1,23} B={123}

Then A=B
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Power Set (K.B + U.B)
A set consisting of all possible subsets of a
set A is called power set of set A
represented as P(A).

For example:

If A = {1,2} then P(A)={¢, {1}, {2}, {1.2}}

Note (K.B + U.B)

e Formula to find number of elements in

the power set = 2"
(.8 + u.B)
Two sets having no common elements are
called disjoint sets.
i.e. If AnB=¢ then A and B are called
disjoint sets.
For example

If A={1,2}B={a,b}, then A and B are

disjoint sets.

Overlapping Sets (K.B + U.B)
Two sets are called over lapping sets if they
have:

. At least one element is common
. Neither set is subset of other.
For example

If A={1,2,3}, B={2,4,6,8,10}
Then A and B are over lapping sets.
Operation on Sets

Union of Two Sets

(BWP 2014) (K.B + U.B)
The union of two sets A and B written as
AU B (read as A union B) is a set consisting
of all the elements which are either in A or
in B or in both.

AUB={x|xe AorxeBorxe AandBhoth}
For example

If A={1,2,3},B={2,4,6,8,10}

Then AUB ={1,2,3,4,5,8,10}

Intersection of Two Sets

(LHR 2015) (K.B + U.B)
If A and B are two sets then a set consisting
of common elements of set A and B is called
A intersection B, represented by AnB .

ANB={x|xe Aandx € B}

For example:
If A={12,3},B={2,4,6,810}

Then AnB={2}
DI N RO TS (K.B + U.B)

If A and B are two sets then their difference
written as A—Bor A\ Bis a set consisting of
all the elements of A which are not in B.
A-B={x|xeAandx ¢ B}

B-A={x|xeBandx ¢ A}

For example:
If A={1,2,3},B={2,4,6,8,10}

Then A-B={1,3}

(K.B + U.B)

A set consists of all the elements of the sets

under consideration is called universal set. It

is represented by capital English alphabet U

or X.

For example:

U= Set of integers, A = {1,2,3},

B={2,4,6,8,10},then U is universal set.

(KB + U.B)
(GRW 2014, SWL 2015, BWP 2016)

If U is a universal set and A is its subset

thenU — Ais called complement of A,

represented as A/ or AC.

For example:

IfU={1,2,3,4,5},A={1,2,3}

A =U-A
={1,2,3,4,5!-{1,2,3)
=1{4,5}

Q.1 (A.B)
Given
X ={14,7,9}
Y ={2,4,5,9}
To Find
Q) XuY
(i) XY
@iii)  YuX
(iv)  YnX
Solution:
(i)  XuY={14,7,9}0U{24,509}
={1,2,4,5,7,9}
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(i)  XNY={14,7,9}~{2,4,509)

={4,9}

(i) YuX={2459}0{1479}
={1,2,4,5,7,9}

(iv)  YNX={24509}n{14709}
~{4,9}

Q.2 (A.B)

Given:
X = set of prime numbers less than
or equal to 17.
Y = set of first 12 natural number

To Find:

Q) XuY
(i) YuUX
(iii) XY
(iv), YnX
Solution:
Here

X = Set of prime numbers less than
or equal to 17.

=1{2,3,5,7,11,13,17}
Y = Set of first 12 natural numbers
={1,23,...,12}
0] XuY :{2,3,5,7,11,13,17}m{1,2,3,...,12}
=4{1,2,3,...,12, 13,17}
(i) YUuX ={1,2,3,...,12}u{2,3,5,7,11,13,17}
={1,2,3...12,13,17}
@iy XNy :{2,3,5,7,11,13,17}0{1, 2,3,..,12}

={2,3,5,7,11}
(iv) YnX= {1, 2,3,...,12} 0{2,3, 5,7,11,13,17}
={2,3,5,7, 11}
Q.3 (A.B)
Given
X=¢, Y=2", T=0"
To Find
Q) XuY
(i) XuT
@)  YoT
(iv) XnY
(V) XNT
(vi)y YT

Solution:

Q) XuY=¢guZ"
=7

(i) XuT =g¢uU0"
=0t

@iy  YUT =Z"uU0*
=7

(iv) XY =¢nZ"
=¢

v) XnT =¢ nO*
=¢

(vi) YNnT =Z"n0*
=0t

Q.4 Given (A.B)

U={Xxe N A3<x<25}
X ={x]| xisprime A8 < x < 25}
Y ={X|xeW A4<x<L17}

To Find
)  (XuY) (i) XY
(i) (XnY)  (iv) X'OY

Solution: Here
U={x/xeN"3<x<25}
={4,5,6,...,25}
X ={x| x is prime A8 < x < 25}
={11,13,17,19, 23}
Y={x|xeW A4<x<17}
={4,5,6,7,...,17}
Q) XuY={11,13,17,19,23} {4,5,6,...,17}

= {4,56,....,17,19,23}
(XUY) =U-(XUY)
={4,5,6,...,25}—{4,5,86,...,17,19, 23}
={18,20,21,22, 24,25}
(ii) '=U - X
={4,5,6,....,25}—{11,13,17,19, 23}
={4,5,6,7,8,9,10,12,14,15,16,18,20, 21, 22, 24,25}
Y'=U-Y
={4,56,.....,25}—{4,5,6,.....,17}
={18,19,20,21,22, 23, 24,25}
X'AY' = {45,6....,10,12,14,15,16,18,20,21,22,24,25}
{18,19,20......, 25}
={18,20,21,22, 24,25}
(i) XNY={111317,19,234n{4,56,..,17}
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={11,1317}
(XNY) =U-(XNY)
={4,5,6,....., 25} —{11,13 17}
={4,5,6,.....,10,12,14,15,16,18,19, 20,......, 25}
(iv)  xuy
={45,6,..,10,12,14,15,16,18,20,21,22,24,25}
18,19, 20, 21, 22, 23,24, 25}
={4,5,6,.....,10,12,14,15,16,18,19, 20, ..., 25}
Q.5 Given (A.B)
X ={2/46......,20} (LHR 2014)
Y={4,8,12,...,24} (FSD 2015)
To Find
0) X-Y
(i) Y-X
Solution:
(i) X-Y={246.,.....,20} - {4,8,12,...., 24}
={2,6,10,14,18}
(i) Y-=X={4,812,.....24} - {2,4,6,.....,20}

={24}
Q.6 Given (BwP2014)  (A.B)
A=N,B=W (LHR 2015)
To Find (D.G.K 2014)
Q) A-B
(i) B-A
Solution:
Q) A—B=N—W={1,2,3...}—{0,1,2,3,...}
=¢
(i) B-A=W-N={0,123,..}-{23..}
={0}

Properties of Union and Intersection
of Sets| (K.B)
e Commutative property of Union
AuB=BUA
e Commutative property of intersection
AnB=BNnA
e Associative property of union
Au(BuC)=(AuB)uC
e Associative property of intersection
ANn(BNC)=(AnB)nC
e Distributive property of union over
intersection
AuU(BNC)=(AuB)n(AULC)
¢ Distributive property of intersection over
union
ANn(BuUC)=(AnB)U(ANC)

e De-Morgan’s laws
(AUB)Y =A'NB’
(AnB) =A'UB’
(K.B + U.B)
For any two sets A and B, prove
that AUB=BUA.

Proof
Let xe AUB

= XeAor xe B (by definition of union of sets)
= XxeBor xeA

= XE(BUA)
= (AUB)c(BUA) (i)
Now let y e(BUA)
= yeBorye A (by definition of union of sets)
=yeAoryeB
=>Vye (Au B)
= (BUA)c(AUB) - (ii)
From (i) and (ii), we have AUB=BUA.
(by definition of equal sets)
Commutative Property of Intersectio
(MTN 2014) (K.B + U.B)
For any two sets A and B, prove
that AnB=BnA
Proof
Let xe(ANB)

= XxeAand xeB
(by definition of intersection of sets)

= XxeBand xe A

= xe(BNA)
~(ANB)c(BNA) (i)
Now let ye(BNA)

= yeBandyeA
(by definition of intersection of sets)
= yeAandyeB

= ye(Aﬁ B)

Therefore, (BN A)c ( ANB) — (i)

From (i) and (ii), we

have AnB=BNA (by definition of equal sets)
Associative Property of Union

(K.B + U.B)
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For any three sets A, B and C, prove that
(AuB)uC=AU (BLC)

Proof

Let xe (AuB)UC

= xe (AuB) orxeC
= (xe AorxeB)orxec

(Associative property)
= xeAor(xeBorxeC)

= xeAorxe(BuC)

= xeAu (BUC)

= (AUB)UCc AU (BUC) — (i)
Now lety e Au(BUC)
:yerrye(BuC)

= yeAor(yeBoryeC)

= ye(AoryeB)oryeC
:ye(AuB)OryeC

= ye(AuB)uUC

. AU(BUC)c(AUB)UC - (ii)

From (i) and (ii), we have
(AuB)uC=AU(BUC)

(K.B + U.B)
For any three sets A, B and C, prove that
(AnB)NC=AN(BNC)
Proof
Let xe(ANB)NC

= Xe(AmB) andx eC

= (xe AandxeB)and xeC
= Xe Aand (xeBand xeC)

= xeAandxe(BNC)

= xeAn(BNC)

= (ANB)NC = An(BNC)— (i)
Now lety e An(BNC)

= yeAandye(BNC)

= yeAand(yeBandyeC)
=(yeAandyeB)andyeC

=ye(AnB)andyeC
=ye(AnB)nC

. AN(BNC)c(ANB)NC — (ii)

From (i) and (ii), we have
(AnB)NC=AN(BNC)

Distributive Property of Union ove
Intersection (K.B + U.B)
For any three sets A, B and C, prove

that AU(BNC)=(AUB)N (AUC)

Proof

Let xe AU(BNC)

:XerrXe(BmC)

= Xxe Aor (xeB and xeC)
= (xeAorxeB) and (xe AorxeC)

= xe(AuB)and xe ( AUC)

= xe (AuB)N (AUC)

Therefore

AU(BNC)c (AUB)N (AUC) — (i)
Similarly, now lety € (AuB) n(AUC)
= ye (AuB) andye (AUC)

= (yeAoryeB)and(yeAoryeC)

= yeAor (yeBandyeC)

= yeAorye(BNC)

= yeAU(BNC)

= (AUB)N (AUC)c AU(BNC) — (ii)
From (i) and (ii), we have
AU(BNC)=(AuB)N (AUC)
Distributive Property o

For any three sets A, B and C, prove that
AN (BuC)=(AnB)U(ANC)
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Proof
Let xe An(BUC)

= xeAandxe(BuUC)

= Xe Aand (xeB or xeC)

= (xe Aand xeB)

or (xeAandxeC)

= xe(ANB) or xe(ANC)

= xe(ANB)U(ANC)

AN (BUC)c(ANB)U(ANC) — (i)
Now let

= ye(AnB)U(ANC)

= ye(AnB) orye(ANC)

or (yeAandyeC)

= (yeAand yeB)

= yeAand (yeB oryeC)

= yeAandye(BUC)

ye An(BuUC)

(AnB)U(ANC)c An(BUC) - (ii)
From (i) and (ii), we have

AN (BUC)=(AnB)U(ANC)

(K.B + U.B)

(LHR 2016, MTN 2016, SGD 2015, BWP
2016, D.G.K 2016)

For any two sets A and B belonging from
universal set U.

(AUB)Y=A'NB’ - (i)

(ANB)'=A'UB’ - (ii)

Q) Proof

Let xe (AUB)

= X¢ (AUB) (by definition of complement of set)
= xg Aand x¢B

= XxeA'and xeB’

= Xe A'N\B’ (by definition of intersection of sets)
= (AUB)c ANB — (i)

Let ye A B’

= yeAandyebB

= ygAandygB

= y¢ (AUB)  (by definition of union of set)

ye (AuB)

A B c(AUB) —(ii)
Using (i) and (ii), we have

(AUB)Y=A'NB’

(i) Proof

Letxe(ANB)’

= Xg ANB  (by definition of complement of set)
= Xg¢AorxeB

= XxeA'orxebB’
= Xe A'UB’ (by definition of union of set)

= (ANB)'cAUB - (i)
Let ye AUB’
= yeAoryebB’
= ygAorygB
=yezAnB
= ye(ANB)’
= AUB'c(ANB) - (ii)
From (i) and (ii), we have proved that
(ANB)'=AUB’
Q.1 Given X={135,7,...,19} (A.B)
Y = {0,2,4.,6,.....20}
Z={2,3,5,7,11,13,17,19, 23}
To Find
(i) Xu(YuZz)
(i) (XuY)uz
(i) Xn(YnZ)
(iv)  (XnY)nz
(V) Xu(YNnZ)
(vi) (XuY)n(Xuz)
(vii) Xn(Yuz)
(viii) (XNY)u(XnZ)

(by definition of intersection of sets)

Solution:
(i) Xu(YuZzZ) Rwp2015 (A.B)
={135,7,...,19} U

(0,2,4,6,...., 20 {2,3,5,7,11,13,17,19,23})
={L3,5,...,19} U

{0,2,34,5,6,7,8,10,11,12,13,14,16,17,18,19,20,23)
~{01,2,345,6,7,8,910,1112,1314,516,17,1819,20,23)
iy (XuY)uz (A.B)
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XUY={1,35,7,...,19}{0,2,4.6......20}
~{0,1,2,3,...., 20}

(XuyY)uz

~{0,1,2,3,.....,204U{2,3,5,7,11,13,17,19, 23}

-{0,1,2,3,....., 20,23}

(i)  XA(YNZ) (A.B)
Y AZ={02486,...203~{2,3,5,7,11,13.17,19,23}
={2}

XA(YNZ)={1,35,7,.....19 ~{2}

(iv) (xm({)}mz (A.B)

XAY ={1,3,5,7,....19~{0,2,4,6,...., 20}
={}

(XNY)nZ={3~{235711,13,17,19,23}

) XU(Y;{W}Z) (A.B)

YZ={0,2,4,6,...,20y~{2,3,5,7,111317,19,23}
={2}

Xu(YnZ)={,357,...,19 {2}

~{1,2,35,7,...,19}

(vi)  (XuY)n(Xuz) (A.B)

XUY ={1,35,...,19}{0,2,4.,6,....,20}
~{0,1,2,3,...., 20}

XUZ={135,..19}0{2,3,5,7,11,13,17,19,23}
={1,2,35,7,...,19,23}

(XUY)n(XuZz)={0,123,...,20}
~{L2,3,5,7,.....,19,23}
={1,2,3,5,7,....,19}

wii) Xn(Yuz) (A.B)

Y UZ={0,2,4,6,...,20}
U{2,3,5,7,11,13,17,19,23)

-{0,2,3,4,5,6,7,8,10,11,12,13,14,16,17,18,19,20,23)

XA (YuZz)={357,...19"

{0,2,3,4,5,6,7,8,10,11,12,13,14,16,17,18,19,20,23)
={3,5,7,11,13,17,19}

Wiii) (XNY)u(XnZ) (A.B)

XAY ={13,5,7,....19}1{0,2,4,6,...,20}

={}
XnZ={1357,..19}
~{2,3,5,7,11,13,17,19,23}

={3,5,7,11,13,17,19}
(XNY)u(XnZ)={}u{357,11,13,17,19}
={3,5,7,11,13,17,19}
Q.2 Given A={1,2,3,4,5,6}
(A.B + K.B)
B={2,4,6,8}
C={14.8}
To Prove
Q) ANnB=BnA
(i) AuUB=BUA
(i)  ANn(BuUC)=(AnB)U(ANC)
(iv) AuU(BNC)=(AuB)n(AUC)
Proof
Q) ANB=BNnA
LHS=ANB
={1,2,3,4,5,6}{2,4,6,8}
={2,4,6} > (i)
RHS=BnA
={2,4,6,8}{L,2,3,4,5,6}
={2,4,6} —(ii)
From equation (i) and (ii)
LHS=RH.S

ANB=BNA
Hence Proved

(i) AUB=BUA
Proof
LHS =AUB

={1,2,3,4,5,6} U{2,4,6,8}
={1,2,3,4,5,6,8} > (i)
RH.S =BUA
={2,4,6,8}U{1,2,3,4,5,6}
=1{1,2,3,4,5,6,8} — (ii)
From equation (i) and (ii)
LHS=R.H.S

AUB=BUA
Hence Proved

(i)  An(BUC)=(AnB)U(ANC)
(A.B + K.B)

(A.B + K.B)

(A.B + K.B)

Proof
LHS = An(BuC)
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BuUC={2,4,6,8}U{14,8}
= {l, 2,4, 6,8}
An(BuUC)
={1,2,3,4,5,6} n{1,2,4,6,8}
:{1,2,4,6} —>(I)
RHS =(AnB)U(ANC)
AnB={1,2,34,56}n{24,6,8}
{2,4,6}
{1,2,3,4,5,6} ~{1,4,8
-4
(ANB)U(ANC)={2,4,6}U{L4}
={1,2,4,6} — (ii)
From equation (i) and (ii)
LHS=R.H.S
An(BuUC)=(AnB)U(ANC)
Hence Proved
(ivy AuU(BNC)=(AuB)n(AUC)
(A.B + K.B)

ANC

Proof
L.H.S :Au(BmC)

BAC={2,4,6,8) ~{1,4,8}
{48
LH.S =Au(BNC)
= {1,2,3,4,5,6} L{4,8
={1,2,3,4,5,6,8) - (i)
RHS =(AuB)n(AUC)
AUB={1,2,3,4,56} U{2,4,6,8}
(1,2,3,4,5,6,8}
{1,2,3,4,5,6) U{1,4,8)
{1, 2,3,4,5,6,8}
(AUB)N(AUC)
{1,2,3,4,5,6,8) ~{1,2,3,4,5,6,8)
~{1,2,3,4,5,6,8} — (ii)

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

AuUC

R.H.S

Au(BNC)=(AUB)n(AUC)
Hence Proved
Q3 Given U={12,3,...,10}
(A.B + K.B)
A={1357,9}
B={2357)
To Prove
(i) (ANB)=A'UB
(i) (AUB) =A'NB
() (ANB)=A'UB

Proof
LH.S = (AnB)

AnB ={1,35791n{2357}
=1{3,57}

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

RH.S=AUB
A =U-A
={1,2,3,..,10} -{1,3,5,7,9)}
—{2,4,6,8,10}
B=U-B
={1,2,3,...,10} -{2,3,5,7)
—{1,4,6,8,9,10}

A'UB' = {2,4,6,810}U{1,4,6,8,9,10}
—{1,2,4,6,8,9,10} — (i)

From equation (i) and (ii)
LHS=RH.S

(ANB) =A"UB'
Hence Proved
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(i) (AUB)=A'nB (A.B + K.B)
Proof

L.H.S =(AUB)"

AUB = {1,3,5,7,91U{2,35,7}
-{1,2,3,5,7,9}

LHS =(AUB) =U —(AUB)
={1,23,...,10} -{1,2,3,5,7,9}
={4,6,8,10} — (i)

RHS=A'NnB
={2,4,6,8,10} n{1,4,6,8,9,10}
={4,6,8,10} — (i)

From equation (i) and (ii)

LHS=R.H.S
(AUB) =A'NB'
Hence Proved

Q.4 Given
U=1{123,..,20}
X = {1,3,7,9,15,18,20}
Y ={135,..,17}

To Prove
Q) X=Y=XnNnY'
(i) Y-X=YnX'

(A.B + K.B)

Proof
0] X=Y=XnNY' (A.B + K.B)
LHS=X-Y
=1{1,3,7,9,15,18,20} - {1,3,5,....,17}
:{18, 20}—>(i)
Y'=U-Y

={1,2,3,....,20} - {1,3,5,...,17}
={2,4,6,.....,18,19,20}

R.HS=XnNY'
= {1,3,7,9,15,18,20} n{2,4,6,....,18,19, 20}
={18, 20} — (ii)
From equation (i) and (ii)
LHS=R.H.S
X=Y=XnNnY'
Hence Proved

i) Y-X=YnX' (A.B + K.B)

Proof
LHS=Y-X
={L3,5,....,17} —{1,3,7,9,15,18,20}
={5,11,1317} — (i)
LH.S=Y A X’
X'=U-X
= {1, 2,3,....., 20} - {1, 3,7,9,15,18, 20}
= {2, 4,5,6,8,10,11,12,13, 14,16,17,19}
YmX'={1,3,5,....,17}
0{2,4,5,6,8,10,11,12,13,14,16,17,19}
:{5,11,13,17} —>(ii)
From equation (i) and (ii)
LHS=R.H.S
Y-X=YNnX'
Hence Proved
(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

Union of Two Sets
When A and B are Disjoint (K.B)

U

&S

When A and B are overlapping  (K.B)

U
o

When Ac B (K.B)
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U
@ "°
(K.B)

When A and B are Disjoint

O®

When A and B are overlapping  (K.B)

When Ac B

U

U
B

&

Compliment of a Set| (K.B)
U

=4

Q1 Given U={12,34,..10}
A={1,35,7,9} (K.B)

B ={14,7,10) (A.B)

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

To Prove
(i) A-B=ANB’
(i) B-A=BnA
(i)  (AUB) =ANB
(iv) B) =
(V)
(vi)
Proof
(i) A-B=AnNB
LHS=A-B
={1,3,5,7,9} -{1,4,7,10}
={3,5,9} — (i)
RHS= ANnB’

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

AmB’:{1,3,5,7,9}m{2,3,5,6,8,9}
:{3,5,9}—>(ii)
From equation (i) and (ii)
L.HS=R.H.S
A-B=ANB’
Hence Proved

AN AUB'

!/

A-B) =A'UB

B-A)

(
(A
(
(

B'UA

(i) B-A=BnA (K.B + A.B)
LHS=B-A
={1,4,7,10}-{1,3,5,7,9}
= (4,10} - (i)
RHS=BNA’
A'=U-A={123,..,10}-{1,35,7,9}
={2,4,6,8,10}
BNA"={1,4,7,10} n{2,4,6,8,10}
={4,10} — (ii)
From equation (i) and (ii)
LHS=RH.S
B-A=BnA
Hence Proved
(i) (AUB)=ANB  (K.B+ A.B)
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AUB = {1,3,5,7,9}U{1,4,7,10}
~{1,3,4,5,7,9,10}

LH.S=(AUB) =U-(AUB)
-{1,2,3,....,10}—{1,3,4,5,7,9,10}

—{2,6,8} - (i)
RHS = AnB’
A'=U-A={123..10}-{1,35,7,9}
={2,4,6,8,10}
B'=U-B={123,..,10}-{1,4,7,10}
={2,3,5,6,8,9}
RHS=A'NnB
={2,4,6,8,10} " {2,3,5,6,8,9}
={2,6,8} — (ii)
From equation (i) and (ii)
LHS=RH.S

(AUB) = A'NB’
Hence Proved

(iv) (AnB)=AUB  (K.B+ A.B)
Proof
ANB={135,7,9'n{14,7,10}
- {1.7)

LH.S=(ANB) =U-(ANB)
={12,3,...,10} - {1, 7}
=1{2,3,4,5,6,8,9,10} — (i)

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

=1{2,3,4,5,6,8,9,10} — (ii)

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

(ANB) =A"UB'
Hence Proved

v) (A-B)=AUB
Proof

(K.B + A.B)

LH.S=(A-B)
A-B={1357,9}-{14,7,10}
~{3,5,9)

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

RH.S=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)=B'UA (K.B+ A.B)
(FSD 2015)
Proof
B-A={1,4,7,10} -{1,35,7,9}
B—A={4,10
LH.S=(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=B UA
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={2,35,6,89}U{1357,9]
~{1,2,3,5,6,7,8,9} — (ii)

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

(B-A) =B'UA
Hence Proved
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Q2 If U {1, 2,3,4,5,6,7,8,9,10}
A={13579 (K.B+ A.B)
B={14,7,10}
C ={1,5,8,10}
Then Verify
(i) (AuB)UC=AU(BUC)
(i)  (AnB)NC=An(BNC)
(i)  Au(BNC)=(AuB)n(AUC)
(iv) An(BuUC)=(AnB)U(ANC)
0) (AuB)uUC=AU(BUC)
(K.B + A.B)

Proof
AUB={135,7,9}U{L4,7,10}
11,3,4,5,7,9,10}
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{L,5,8,10}
={1,4,5,7,8,10}
RH.S=AU(BUC)
=1{1,3,5,7,9} U{1,4,5,7,8,10}
={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) (AnB)NC=An(BNC)
(K.B + A.B)

LH.S=

—~

Proof
L.H.S:(Am B)mC

=({1.35,7,9}"{1,4,7,10})~{1,5,8,10}
=1{1,7}~{1,5,8,10}
={ > (i)
RH.S=AN(BNC)
={1,3,5,7,9}n({1,4,7,10} ~{1,5,8,10})
=1{1,3,5,7,9} n{1,10}

={1} — (ii)

From (i) and (ii), we get
L.H.S=R.H.S
(AuB)uC=AU(BUC)
Hence proved
(i)  Au(BNC)=(AuUB)n(AUC)

(K.B + A.B)
Proof

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

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

AUB={135,7,9}U{1,4,7,10}
={1,3,4,5,7,9,10}

AUC ={1,35,7,9} U{15,8,10}
={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.HS=R.H.S

AU(BNC)=(AuB)n(AUC)
Hence Proved

(iv) An(BuUC)=(AnB)U(ANC)

(K.B + A.B)
Proof

BuC={14,57,810} U{158,10}
={1, 4,5,7,8,10}
LHS=AN(BUC)
={1,3,5,7,9} n{1,4,5,7,8,10}
= (1,57} > (i)
ANnB ={1,3,5,7,9}m{1,4,7,10}
={L7}
ANC={1,357,9}n{1,5,8,10}
= {15}
(AnB)U(ANC)
={1L,7} U{15}
={1,5,7} —(ii)
From (i) and (ii), we get

R.H.S
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L.H.S=R.H.S

An(BuUC)=(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'NB
(i) (ANB) =A'UB

() (AUB)=A'NB
Proof
LH.S=(AUB)
AUB=¢gUP
=p
LHS=(AUB) =U—(AUB)
=N-P (i)
RHS=A'NB
A'=U-A=N-¢
=N
B=U-B=N-P
RH.S=A'nB' =N~ (N-P)
=N —P — (i)
From equation (i) and (ii)
LHS=RH.S
(AUB) =A'NB
Hence Proved
(i) (ANB) =A'UB
Proof
ANB=¢NnP
=¢
LH.S=(ANB)
=U—-(ANB)
=N-¢
=N
RH.S=A"UB
=NU(N-P)

(K.B + A.B)

=N — (ii)
From equation (i) and (ii)
LHS=R.H.S

(ANB) =A"UB'
Hence Proved
Method-(11)

() (AUB)=A'NB
Proof
AUB ={ }U{2,357...)

~{2.357,..)

(K.B + A.B)

LH.S =(AUB) =U—(AUB)
1,2,3,.)-{2.357,..)

=1{1,4,6,8,9,10,12,....} — (i)
A'=U-A

{12,3,4,...}-{2,35,7...}
={1,4,6,8,9,10,....}
Now
RHS=A'nB'={1,2,3,..}n{14,6,8,9,10,..}
={1,4,6,8,9,10,...} —(ii)
From equation (i) and (ii)
LHS=R.H.S
(AUB) =A' "B’
Hence Proved
Q4 1fU={123..10} (K.B+ A.B)
A={1357,9}
B={2,3,4,58}

then prove the following question by venn
diagram.

0] A-B=ANnPB

(i) B-A=BnA’

(i)  (AUB) =A'NB
(iv) (AnB)'=A"UB
v)  (A-B)=A'"UB
(viy (B-A) =B'UA

(Through Venn diagram)
(i A-B=AnNnPB (K.B)
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Proof '
A and B are overlapping sets because LH.S=(AuUB)
ANB={35}) U lu ﬂl
L.HS =A-B \
U

B-A |
RHS=ANB
U
= B
A=3#
B ||| #H
ANB'HE
Same regions represent that
LHS=R.H.S
A-B=AnNnB

Hence Proved

(i) B-A=BnA’ (K.B)
LHS=B-A
A ErEH
B =3#¢t
Yl
BN A
Same regions represent that
L.HS=R.H.S
B-A=BnA’
Hence Proved
(i) (AUB) =A'NB (K.B)

B
. =4

I

AUB =
(auBy |l
R.H.S=A'nB’

1 I}
| I}
111

= oS

»
HTTTN

1 AAL

o

-

A=
B ||| FE
A ~B'HE
Same regions represent that
LHS=R.H.S

(AUB) =A' "B’
Hence Proved

(iv) (ANB)=A'UB (K.B)

LHS= (ANB)
U

UHH .

lllll

.
)>3

lllll
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Same regions represent that
LHS=R.H.S

(Am B)':A’UB’
Hence Proved
(v) (A-B)=A'UB (K.B)

L.H.5=(A-B)

({1111}

A ||| -HE
B =3+
 aUB=||.3
Same regions represent that
LHS=R.H.S

(A-B) =A'UB
Hence Proved
(vi) (B-A)=BUA (K.B)
LH.5=(B-A)

ST ARERR AR

]

B A=
B-aylll
RH.S=B'UA

O LI

/\\ \\
— B )

]
A w—
7

i

A =—

e
BoA=|||-H

Same regions represent that

LHS=R.H.S
(B-A) =B'UA
Hence Proved

Ordered Pairs| (K.B)
Any two numbers x and y, written in the
form(x,y)is called an ordered pair. In an

ordered pair(x,y), the order of numbers is
important.

For example:(3,2)is different from(2,3).
Hence(x,y)#(y,x)unlessx=y.

(K.B)

(FSD 2015, D.G.K 2015, 17)
Cartesian product of two non-empty sets A
and B denoted by Ax B consists of all the

ordered pairs(x, y)such thatx e Aand y e B
i.e AxB:{(X,y)|XeA/\yeB}

For example:
IfA={12},B={(3,4)

3
Then AxB={(13),(14),(2,3),(2.4)}

Q.1 Given A ={a,b} (GRw 2014) (A.B)
B= {c, d} (RWP 2015)
To Find
()  AxB
(i) BxA
Solution:

Q) Asz{a,b}x{c,d}

ca).(ch),(da).(db)}
Q.2 Given A= {0,2,4} (A.B)
B= {—1,3}
(FSD 2015, SWL 2017, BWP 2015)
To Find

AxB BxA AxA BxB
Solution:

()  AxB={0,2,4}x{-13)

={(0.-1),(0.3),(2,-2).(2.3).(4-2).(4.3)}
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(ii) BxAZ{—Lg}X{O’zA}

={(-10).(-2.2).(-1.4).(3.0).(3.2).(3.4)}

(iiiy  AxA={0,2,4}x{0,2,4}

={(0.0),(02)(0.4),(20),(2:2),(24)(4.0) (42),(4.4)

(iv) BxB ={-13}x{-13]}

~{(1-1),(-1.9),(3-2).(33)}
Q.3 (A.B)
(i) Given (a—4,b-2)=(21)

(GRW 2016, 17, FSD 2017, SWL 2015,
SGD 2017, MTN 2016)

Required

Values of aand b
Solution:

Given that

(a-4,b-2)=(2,1)
By comparing, we get

a-4=2 and b-2=1
a=2+4 b=1+2
=a=6 , b=3

(i) Given (2a+5,3)=(7,b—4) (A.B)
(SWL 2017, MTN 2017, RWP 2016,
D.G.K 2015)

Required

Values of aand b
Solution:

Given that

(2a+5, 3)=(7,b—4)
By comparing, we get

2a+5=7 and 3=b-4
2a=7-5 3+4=D
2a=2 7=b
a=1 b=7

(iii)  Given(3-2a,b-1)=(a-7,2b+5)
(GRW 2014) (A.B)
Required
Values of aand b =?
Solution:
Given that
(3—2a,b—1) =(a—7,2b+5)
By comparing, we get

3-2a=a-7 and b-1=2b+5
2a—-a=-7-3 b-—2b=5+1
-3a=-10 -b=6

a:_—10 b=-6
-3
10
—Sa=—
3
Q.4 Given
XxY={(aa),(ba),(ca),(da)}
(A.B)
Required
Set Xand Y
Solution:
Given that
X xY={(aa),(ba),(c.a),(d.a)}
X ={a,b,c,d}
Y ={a}
Q5 Given X ={ab,c} (A.B)
Y ={d.e}
Required
Number of elements in
Q) XxY
(i) Y x X
@iy  XxX
Solution:
Q) XxY
n(X)=3
n(Y)=2
n(XxY)=n(X)xn(Y)
=3x2
=6
Method-2 (K.B)
Q) Number of elements in X xY =mxn
=3x2
=6
(i) Number of elements inY x X =mxn
=2x3
=6
(i)  Number of elements in X x X =mxn
=3x3
=9

(K.B)

(GRW 2017, RWP 2016, SWL 2016, MTN 2016)
If A and B are any two non-empty sets then
a subset R < AxBis called a binary relation
from set A into set B.

ie A={12},B={a}
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Then AxB={(La),(2.a)} and

R={0a)). R={2a)
R,={(La).(2a)) . R=¢

Avre all possible relations.

: (K.B + U.B)
Formula to find number of binary relations
is 2™" where m =nnumber of elements in set
A and n = number of elements in set B.
(K-B)
Domain of a relation denoted by Dom(R) is
a set consisting of all the first elements of
each ordered pair in the relation.

For example:

If R={(0.2).(2.3),(3.3).(3.4)}
Then Dom(R) ={0,2,3}

(K.B)
Range of a relation is a set containing all the
second elements of each ordered pair of the
relation.

For Example:

If R={(0,2),(2,3).(3.3).(3.4)}
Then Range (R) = {2,3,4}

(K.B + U.B + A.B)
(LHR 2014)
Suppose A and B are two non-empty sets,
then relationf : A— Bis called a function if
Q) Dom (f)=A
(i) Every x € Aappears in one and only
one ordered pair in f.

Example:

A B
Types of Function (K.B + U.B)
Into Function (A.B)

A function f:A—>Bis called an into

function, if at least one element in set B is
not an image of some element of set A i.e.,
Range of f < B.

For example, if A={0,1,2,3} and B={1,23},
then f : A— Bsuch that

f ={(01),(12).(21).(32)}.

- Range(f)={12} = B.Thus fisan into
function.

LAY (K.B + U.B + A.B)

(SWL 2016, BWP 2014, 16, 17)
A function f:A—Bis called an onto

function, if every element of set B is an
image of at least one element of set A i.e.,
Range of f =B.

For example, if A={0,1,2,3} and B={1,23},
then f : A— Bsuch that
f={(02).(12).(23).(3.2)}
- Range (f)={12,3}=B. Thus f is an
onto function. ;
<7
2
—
i B

One-to-One .Functlon

(LHR 2015) (K.B + U.B + A.B)
A function f : A— Biis called one-one function
if all distinct elements of A have distinct images
inB,ie, f(x)=f(x,) =>x=x¢eA
or  x#EXeAVxeA= f(x)=f(x)
For example, if A={0,1,2,3} and
B={1,2,3,4,5} , then we define a function
f : A— B such that
f={(01).(12).(2.3),(3.4)}

f is one-one function because no element in
B is repeated.
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'

4 B
(GRW 2014) (K.B + U.B + A.B)
A function f:A—Bis called bijective
function iff function f is one-one and onto.

For example, if A={0,12,3}and B={1234}
Then f ={(0,1),(1,2),(2,3),(3,4)}
f

(K.B)
o Every function is ration but converse
may not be true.
o Every function may not be one-one.
o Everi function maE not be onto.
Q.1 Given (LHR2014)  (A.B)
L={ab,c}
M ={3,4}
To Find
Two binary relations of LxM
and MxL
Solution:

LxM = {a,b,c} x{3, 4}

={(2.3),(2,4),(b.3),(b,4),(c.3).(c.4)f

Two binary relations of Lx M are:

R1={(2.3).(2.4)
R: ={(23).(0.3).(c.4)}
Now M x L ={3,4} x{ab,c}

~{(3:2).(3,b),(3,¢).(4,2),(4,b),(4.c)}

Two binary relations of M x L are:
R ={(3.a)}
R: ={(3:2),(4b)}

Q.2 Given (A.B)

(LHR 2015, GRW 2014)

Y ={-212}
Required:
Two binary relations ofY xY and
also find their domain and range.
Solution:
Y xY={-21,2}x{-2,1,2}
={(-2,-2),(-2.1),(-2,2),(1,-2),
(11),(12),(2,-2),(21),(2,2)}
Two Binary relations forY xY are:
Ri={(-2.-2),(-21).(-2.2))
Re={(-2,-2), (1)}
Domain and Range
Dom (Ri1) ={-2}
Range (R1) ={-2,1,2}
Dom (R2) ={-2,1}
Range (R2) ={-2,1}
Q.3 Given
L={ab,c}
M ={d.efg}
Required
Two binary relation for
(i) LxL (ii)LxM (iii) M xM
Solution:
LxL={ab,c}x{ab,c}
= {(2a).(ab).(ac).(02)(ob).(b5) (c2) (c6).(c)
LxM ={ab,c}x{de, f,g}
={(ad) (ae)(af),(ag)(bd)(be),
(b.f).(b.g)(c.d) (ce).(cf).(c.o)t
MxM ={d,e f,g}x{de,fg}
={(d.d) (de)(d,F),(dg)(ed) () (&) (e9),
(d).(fe).(ff).(19).(0.d)(ge).(0.F).(0.0}

Two binary relations for Lx L are:
Ri={(a,2),(bb) (c.0)}
R: = {(ab)

Two Binary Relations for LxM are:

Ri ={(2.0).(ae))
R: ={(a.d).(b.¢).(c. 1)}

Two Binary Relations for M xM are:

(A.B)
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R ={(d.d)}
Ro ={(d.e).(f.0)}

Q.4  If set M has 5 elements, then find the
number of binary relations in M.

(A.B)
Solution:
No of binary relations in M = %mxr;
— 225

Q5 Given L={x ke NAx<5}
M={y b/eP/\y<lO}

(A.B + K.B)
To Find
(i) R, ={(xy) y<x}
(i) R,={(xy) y=x]
(i)  Ry={(xy) k+y=6}
(v) R,={(xy) y-x=2]
Also find the domain and range of each
relation.
Solution:
Here

L={x keNAx<5={1234,5)
And M={y yePAy<10}={2,35,7}
LxM ={1,2,3,4,5} x {2,3,5,7}
—{(1.2),(1.3),(15).(L7).(2.2).(2.3).(2.5),
(2,7),(3,2),(3,3),(3,5),(3,7),(4,2),(4,3),

(45).(4.7).(5.2).(5.3).(5.5).(5.7}
Q) Relation (A.B + K.B)

R, = {(x y) < x}
=1(3.2).(4.2),(4.3).(5.2).(5.3)}

Domain and Range
Dom (R1) ={3,4,5}

Range (R1) =1{2,3}

(i)  Relation

R2 Z{(va) y = X}
={(2.2).(3.3),(5.5)}

Domain and Range
Dom (R2) ={2,3,5}

Range (R2) ={2,3,5}
(i)  Relation

(A.B + K.B)

(A.B + K.B)

Rs ={(x,y) k+y=6}
={(15),(33),(4.2))

Domain and Range of R3

Dom (Rs) ={1,3,4}

Range (Rs) ={2,3,5}

(iv)  Relation

Ra={(xy) y—x=2}
={(1.3).(35).(5.7)f

Domain and Range of R4

Dom (R4) ={1,3,5}

Range (Rs) ={3,5,7}

Q.6 Indicate relations, into function,
one-one function, onto function
and bijective function from the
following. Also find their domain
and the range. (In each part
(i) > (vi) the co-domain set is
equal to the range set)

(A.B + K.B + U.B)

(A.B + K.B)

M Ri={(12).(22).(33).(44)}
(i)  R:={(12),(21).(34).(35)}
(i)  Rs={(ba),(c.a),(da)}

(iv) Re={(11),(23).(3.4).(4.3).(54)}
() Rs={(ab).(ba).(c.a).(de)
(vi)  Re ={(12),(23),(13).(3.4)}

(vii) R7= eﬁé
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vii) Re= | 3T~~~
(Solu)tioﬁ: > E
(i)  Ri={(11),(22).(3.3).(44)}

(i)

(iii)

(iv)

e Dom (R1) ={1,2,3,4}

There is no repetition in 1% element
of any two ordered pairs, so Ry is a
function.

Range (R1) ={1,2,3,4}

Also there is no repetition in 2"
element of any two ordered pairs.
So Ry is bijective function.

R ={(1.2),(21),(3.9).(35)}

e Dom (R2) ={1,2,3}
There is a repetition in first element

of last two ordered pairs.
So Rz is not a function.

Rs ={(b.a),(c.a),(d2)]

Dom (Rs) ={b,c,d}

There is no repetition in 1% element
of any two pairs, so Rs is a function.

Range (Rs) = {a}

There is a repetition in second

element of all ordered pairs.
So Rz is on to function.

Ri ={(L1),(2.3),(3.4).(4.3).(5.4)]
Dom (R4) ={1,2,3,4,5}

There is no repetition in 1% element
of any two pairs, so R4 is a function.
Range (Rs) ={1,3,4}

There is a repetition in second

element of all ordered pairs.
So R4 is on to function.

(v)

(vi)

(vii)

(viii)

Rs ={(a.b),(b.a),(c.d).(d.e)]
Dom (Rs) ={a,b,c,d}
There is no repetition in 1% element

of any two ordered pairs, so Rs is a
function.

Range (Rs) ={a,b,d,e}

Also there is no repetition in 2"
element of any two ordered pairs. So
Rs is bijective function.

Rs ={(1.2),(2.3),(13),(3.4))
Dom (Re) ={1,2,3}
There is a repetition in first element

of two ordered pairs.
So Re is not a function.

R7= ‘.
Dom (R7) ={1,3,5} =A

Also there is no repetition in 1%
element of any two ordered pairs. So
R7 is a function.

Range (R7) ={p,r.s} =B

Also there is no repetition in 2"
element of any two ordered pairs.

So R7 is one-to-one (injective)
function. B

Rs = F

<]

Dom (Rs) ={1,3,7} #A

Therefore Rg is not a function.
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Miscellaneous Exercise 5

Q.1 Multiple choice questions
Four possible answers are given for the following questions. Tick (v) the correct

answer.
1) A collection of well-defined distinct objects is called; (K.B)
(a) Subset (b) Power set
(c) Set (d) None of these
2 ASEtQ={%|a,bEZ/\b¢O}iS called a set of; (K.B)

(a) Whole numbers
(c) Irrational numbers

(b) Natural numbers
(d) Rational numbers

3) The different number of ways to describe a set are; (K.B)
(a1 (b) 2
(c)3 (d) 4

4) A set with no element is called; (K.B)
(a) Subset (b) Empty set
(c) Singleton set (d) Super set

(5)  Theset{x|xeW Ax<101}is; (K.B)
(a) Infinite set (b) Subset
(c) Null set (d) Finite set

(6) The set having only one element is called; (K.B)
(a) Null set (b) Power set
(c) Singleton set (d) Subset

(7 Power set of an empty set is; (K.B)
(@) ¢ (b) {a}
© {¢.{a}} (d) {¢}

(8)  The number of elements in power set{1,2,3} is; (K.B)
(a) 4 (b) 6
(c)8 (d)9

9) If Ac B, then AUB is equal to; (K.B)
(a) A (b)B
(c) ¢ (d) None of these

(10) IfAcBand AnBisequal to; (K.B)
(a) A (b)B
(c) ¢ (d) None of these

(11) IfAcBand A-Bisequal to; (K.B)
@A (b)B
(c) ¢ (d) B-A

(12) (AuB)uUCisequal to; (K.B)

(@) An(BuC)
(c) Au(BUC)

(b) (AUB)NC
(d) An(BNC)
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(13)

(14)

(15)

(16)

(17)

(18)

(19)

(20)

AU(BNC)isequal to; (K.B)
(@) (AUB)N(AUB) (b) (AUB)NC

(c) (AnB)U(ANC) (d) An(BNC)

If A and B are disjoint sets, then AU B is equal to; (K.B)
(a) A (b)B

(© ¢ (d) BUA

If number of elements in set Ais 3 and in set B is 4, then number of elements in Ax B
is; (K.B)
(@3 (b) 4

(c) 12 (d)y7

If number of elements in set A is 3 and in set B is 2, then number of binary relations
in AxBis; (K.B)
(@ 2° (b) 2°

() 2° (d) 2*

The domain of R={(0,2),(2,3),(3,3),(3,4)} is; (K.B)
(a) {0,3,4} (b) {0,2,3}

(c) {0,2,4} (d) {2,3,4}

The range of R ={(1,3),(2,2),(3,1),(4,4)} is; (K.B)
(a) {1,2,4} (b) {3,2,4}

(©) {12,3,4} (d) {1,3,4}

point(—1,4)lies in the quadrant; (K.B)
@l (o) 1l

(c) i (d) IV

the relation {(1,2),(2,3),(3,3),(3,4)} is; (K.B)
(a) Onto function (b) Into function

(c) Not a function (d) One-One function

ANSWER KEY)|

Ol 0|0
OO0 |T|T
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Q.2 Write short answers of the following

guestions.
Q) Define a subset and give one example.
(K.B + U.B)
Answer

If A and B are two sets such that every
element of set A is an element of set B, then
set A is called subset of set B.
For example A={1,3,5,7} and B={123,..,10}
then A is subset of B and represented by
AcB.
(i) Write all the subsets of the set {a, b}
Answer
Let S={a,b}
All possible subset of set S are:
¢.{a},{b}{a b}
(@iii)  Show A Bby Venn diagram. When
AcB. (MTN 2014, SGD 2016) (K.B)
Answer

IfAcB
5 -
B
Uil
ANnB [1]
(iv)  Show by Venn diagram An(BuUC)
(K.B + A.B)
Answer
Let A, B and C are overlapping (General
Case)
U é/
Aw A I—- B
{||C
A:EEHE
BuC||| HE
AnN(BUC)Ht
(V) Define intersection of two sets
(K.B)
Answer

Intersection of Two Sets (K.B)

The intersection of two sets A and B, written
as AnB (read as ‘A intersection B’) is the
set consisting of all the common elements of
A and B. Thus

ANB={x|xeAandxeB}.

Clearlyxe AnB=xe AandxeB

For example, if A={ab,c.d}jandB={c.d.ef},
then AnB ={c,d}

(vi)  Define a function
Answer

(K.B)
Suppose A and B are two non-empty sets,
then relationf : A— Bis called a function if
Q) Dom f=A
(i) Every x € Aappears in one and only
one ordered pai;_in f.

3 Set A ] Set B
(vii)  Define one-one function

Answer
(K.B)
A function f: A—>Bis called one-one
function if all distinct elements of A have
distinct images in B, i, f(x)=f(x,)
=>x=XcA o x#XeA VxeA
= f(x)=f(x,).
For example, if A={0,1,2,3} and
B={1,2,3,4,5} , then we define a function
f : A— B such that
f={(01).(1.2),(2.3).(3.4)}
f is one-one function because no element in
B is repeated.
(viii) Define an Onto function or
Surjective function.
Answer
(K-B)
A function f : A— Bis called an onto
function, if every element of set B is an
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image of at least one element of set A i.e.,
Range of f =B.

For example, if A={0,1,2,3} and B={1,23},
then f : A— Bsuch that

f ={(0,1),(12),(2,3),(3,2)}. Here Range
f= {1, 2,3} = B. Thus f so defined is an onto
function.

Set A Set B
(ix)  Define a Bijective function

Answer

(K.B)
A function f:A—Bis called bijective
function iff function f is one-one and onto.

For example, if A={0123}and B={1234}
Then f ={(0,1),(12),(2,3),(3,4)}

Q.3 Fillin the blanks
Q) IfAcB ,then AUB=

(i) If AnB=¢g thenAandBare .
(i) If AcBand Bc Athen .
(iv) An(BuC)=___

(v) AuBNC)=__

(vi)  The complement of U is

(vii) The complement of ¢is

(viii) ANA°=

(ix) AUA°=

(xX) Theset{x|xeAand xgB}=__ .

(xi)  The point(-5,-7)lies in

quadrant.

Evidently this function is one-one because
distinct elements of A have distinct images
in B. This is an onto function also because
every element of B is the image of at least
one element of A.

Set A Set B

(x) Write De Morgan’s Laws.  (K.B)
Answer

De Morgan’s Laws|

For any two sets A and B belonging to universal
set U,

() (ANB)=A'UB

iy (Au B)' =A'nB are called De

Morgan’s laws.

(K-B + A.B)
(K.B + A.B)
(K.B + A.B)
(K.B + A.B)
(K.B + A.B)
(K-B + A.B)
(K.B + A.B)
(K.B + A.B)
(K.B + A.B)
(K.B + A.B)

(K.B + A.B)
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(xii) The point (4,-6)lies in quadrant. (K.B + A.B)
(xiii) They co-ordinate of every point is on-x-axis. (K.B + A.B)
(xiv) The x co-ordinate of every point is on-y-axis. (K.B + A.B)
(xv) The domain of {(a,b),(b,c),(c,d)}is (K.B + A.B)
(xvi) The range of {(a,a),(b,b),(c,c)}is (K.B + A.B)
(xvii) Venn-diagram was first used by . (K.B + A.B)
(xviii) A subset of Ax A is called the in A. (K.B + A.B)
(xix) If f:A—Bandrange of f =B, then fis an function. (K.B + A.B)
(xx)  The relation {(a,b),(b,c),(a,d)}is a function. (K.B + A.B)
(i) B (xiii) Zero
(i)  Disjoint sets (xiv) Zero
(iii) A=B (xv) {a,b,c}
(iv) (AnB)U(ANC) (xvi) {ab,c}
(v)  (AuB)n(ALC) (xvii) John Venn
i) ¢ - |
(vii) U (xviii) Binary relation
(viii) ¢
(ix) U (xix) Onto
(x) A_B (xx) Not
(xi) 11" quadrant
(xii) IV™" quadrant
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SELF TEST
Time: 40 min Marks: 25
Q.1  Four possible answers (A), (B), (C) & (D) to each question are given, mark the
correct answer. (7x1=7)
1 Power set of an empty set is:
(A) ¢ (B){a}
(©){0.{a}} (D) {4}
2 (AuB)uUCisequal to:
(A) An(BUC) (B) (AuB)nC
(C) Au(BuUC) (D) An(BuLC)
3 The number of ways to describe a set are:
(A)1 (B) 2
€)3 (D) 4
4 If Ac B, then AUB isequal to:
(A) A (B)B
(C) ¢ (D)u
5 The domain of R={(0,2),(2,3),(3,3),(3,4)} is:
(A) {0,3,4} (B) {0,2,3}
(C©) {0,2,4} (D) {2,343
6 Point (—1,4)lies in the quadrant:
(A) @)1
() 1 (D) IV
7 If the number of elements in set Ais 3 and in set B is 4, then the number of elements
in AxBis:
(A)3 (B)4
(©) 12 (D)7
Q.2  Give Short Answers to following Questions. (5%2=10)
Q) Define bijective function.
(i)  Show AN B by Venn diagram when Ac B
(iii) Find“a”and “b”if (3—2a,b—1)=(a-7,2b+5).
(iv)  If P={-2,—1} then make two binary relations for PxP.
(v) If U={x|xeNA3<x<25}, X ={x]|xis primeA8< x< 25} and
Y ={x|xeW A4<x<17}. Find the (X NY)".
Q.3 Answer the following Questions. (4+4=8)
() IfU ={1,2,3,...,10},A={1,3,5,7,9} and B ={2,3,4,5,8}, then prove that (A—B)' =A'UB.
(b) If L={x|xeNAx<5}, M={y|yePAy<10}, then make the following relations

from Lto M. R={(x,y)|x+y =6} Also write the domain and range of the relation.

NOTE: Parents or guardians can conduct this test in their supervision in order to check the skill

of students.
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