[ty

_{K.5 + U.B)
AVieilgetine eollection of distinct objects is
clied 'Set.-A set is represented by capital
Znglish alphabets.
For example: A= Set of integers,
B={123,...,10}etc.

HCELUIENL LRI TS (K.B + U.B)

A set is presented by 3 ways
Q) Tabular form
(i) Descriptive Form
(ii1)  Set builder notation

ST R LG TS (K.B + 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,+2,+3,...}
E = The set of all even integers
= {0,%2,44,46,...}
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

:{x/x:m,wherem,neZ/\niO}
n

Q /= The set of irrational numbers

m
:{x/x;t—,wherem neZ/\n;«tﬂ} '
n o

R = The set of rem 1umbersr 2QWQ

Empty sot il ST JAOER

A set having rio gleraent, in it lis \catied an
empii su* tis rﬁple,n'u:d by ¢ (phi) or { }.
(K.B + U.B)
A set having only one element in it is called
singleton set.

For example: {a}, {3} etc.

SETSAND
[FUNC

T L L N T

UNIT

TIONS

(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={123} B={1,234,5}

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  B.

KB + 1) 5y

If A and B are a9 jels;-Sich) thi lt evens
tlement-ef set 2 ispresent/irg set B am! iheie is

noimory eiementiin'se:B | vVhlm is not in set A,

“ithin set A i5'called improper subset of set B.
~Fo; éxample: A={1,2,3},B={3,2,1}

Then A is improper subset of set B.

(K.B + U.B)
If A and B are two sets, such that A < B and
BcAthenA=B
For example

IfA={1,23} B={12,3}
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

e Formula te_find ‘riurnker 0F elemeats™ir:

the power szt 1= 2 \
Disjpinthts (KB + u.B)
T WD el ving-0 common elements are
saided 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 Aand Bboth}
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.} + ULE)

If A and B are T/ sgts-thena sei vor'rsist%ng \
&g

of common ele=iorits'of set'A'arid 3iis\ce
A intersection B}, represented by'a 3.

A 14|k € Aeridy &8}

il exalrpis!
ClFarexernple”

4 A={1,2,3},B={2,4,6,810}
Then AnB ={2}

(2B +/UB) |

DI S (K.B + U.B)

If A and B are two sets thertrieir differaize
written as A—RorA" B is/d Seu consshing..Gi
ell the clemenisiof Awnict, are net'in B.

- AGE=S{X|'x ¢ Aandy ¢ 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.
(K.B + 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
={12,34,5}-{1,2,3}
={4,5)
| Exercise51 |
Q1 (A.B) "
Given A . % R
X '_{124’?'.9} | | 7 .
e
' 70 Find
@iy XnY
@)  YuX
(iv)  YnX
Solution:
(i)  XuY={14,79u{2459}
={1,2,4,5,7,9}
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(i)  XNY={14,79n{24,59}

={4.9}
(i)  YUX={2459}U{14,7,9}
={1,2,4,5,7,9}
(iv)  YNX={772509 %479,
=149\ |
Q2 - o\ (A.B)
Shvelri | -

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

To Find:

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

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

= {2,3, 5,7,11,13,17}
Y = Set of first 12 natural numbers
={1,2,3,...,12}
0] XuyY :{2,3,5,7,11,13,17}0{], 2,3,...,12}
=4{1,2,3,...,12, 13,17}
(i) YUX :{1, 2,3,...,12}u{2,3,5,7,11,13,17}
={1,2,3...12,13,17}
@)y XNy ={2,3,5,7,1l,13,17}m{1, 2,3,...,12}

={2,3,5,7, 11}
(iv)  YNX={123.,12}n{2,357111317}
={2,3,5,7, 11} )
Q3 ) \(rem | |
Given T\ VO
x =g P2 e\ \
To Find_ RN e
B TTNG Y
WM XOT
i) YuT
(iv)  XAY
(V) XNT

(vi) YT
Solution: -
0) XOY=gl™| |*

v M

i\ XOT L gloer

. - = U
i) Y OUT =Z"u0*
- — Z+
(iv) XY =¢nZ"
=¢
(v) XnT =¢ nO*
=¢
(vi) YNnT =Z"n0*
=0t
Q.4 Given (A.B)

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

To Find
(i  (XuY) (i) X'nY’
(i) (XNY)  (iv) X'UY'

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|XxeW A4<x<17}
={4,5,6,7,...,17}
0] XuY={11,13,17,19,23}{4,5,6,...,.17}

={456,...17,19.23}
(X0 | o

| \=14,561...1 23 - | 4,5, 6/17,19, 23}

\_={18,20,22,27, 74, 25}

i), A =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
={4,5,6.,....,25}—{4,5,6,....., 17}
={18,19, 20, 21, 22, 23,24, 25}
X'AY' ={456....,10,12,14,15,16,18,20,21,22,24,25}
~{18,19,20,....., 25}
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= {18,20, 21,22, 24, 25}
(i) XY ={111317,19,23}{4,5,6,...17}
={11,13,17}

=U—-(XNY)

(XNY) .
={4,5,6,....., 25} 4111317}

={4,5,6,....,10,12,14,15,16 18:38,20,.... .25} |

@iv)  xuy _ o\

={4,55,...,10,12,14 15,16,12,2),21.22,24,25}
08,16, 20,21,27, 23,24,25}

=445 6/.1..,15,12,14,15,16,18,19, 20, .. .., 25}

2.5 Given (A.B)
X ={246,.....,20} (LHR 2014)
Y={4,8,12,...,24} (FSD 2015)

To Find

Q) X-Y

@i Y-X

Solution:

(i) X-Y={246.,.....,20} - {4,8,12,....,24}

={2,6,10,14,18}

(i) Y-X={4,8,12,....,24} - {2,4,6,.....,20}

={24}
Q.6 Given (BWpP2014)  (A.B)
A=N,B=W (LHR 2015)
To Find (D.G.K 2014)
(i A-B
(i B-A
Solution:
(i)  A-B=N-W={1,23..}-{0,1,2,3,..
=¢
(i) B-A=W-N={0,123,..}-{.23..}
={0}

Properties of Union and Intersection

of Set (K.B)

e Commutative property of Unlon
AuUB=BUA =

e Commutative property of mters ‘cLlcn
ANBEBNA

e Associative; ,.cper y o, unmn .
AU (B = (Au 3)\UC)

. Awy 1] /e prccer; 87 intersection

. "W \ E \\.,) (AmB)mC

e Lustrlbutlve property of union over

intersection
Au(BNC)=(AuB)n(AUC)

e Distributive property of intersection over
union :

AN(BUGY = (ArT3YU(ANC)

1« De-Midrgai's 1aves

ADB) =A'mB
(ANB) = A'UB'

B&dmmutative Property of Union

(K.B + U.B)
For any two sets A and B, prove
that AUB=BUA.
Proof
Let xeAUB
= xeAor xe B (by definition of union of sets)
= XeBor xeA

= xe(BUA)
= (AUB)c(BUA) (i)
Now let ye(BUA)
= yeBorye A (by definition of union of sets)
=YyeAoryeB
= ye(AUB)
= (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)

= XeAand xeB_
(by definition o Rntcr‘nec |0-n o‘ sel »)

Rl anheA

= xe(BAN)

—MABYS(BAA) > (i)
Now let ye(BNA)

= yeBandyeA
(by definition of intersection of sets)

=yeAandyeB
= ye(Am B)
Therefore, (BNA)= ( AnB) —(ii)
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From (i) and (ii), we
have ANB=BNA (by definition of equal sets)

(K.B + U.R)
For any three sets A, B and C, wrve tiiat
(AuB)LC=AU (BUC)
Proof )
Let xe (AUBjUL
= Xe (AUB) ¢rxeC
= elar x=Byorxec
f, \ssociative property)
= xeAor(xeBorxeC)
:XerrXe(BuC)
= xeAu (BuUC)
= (AUB)UCc AU (BUC) — (i)
Now lety e AU(BUC)
=yeAorye(BuC)
= yeAor(yeBoryeC)
=ye(AoryeB)oryeC
=ye(AuB)oryeC
=ye(AuB)UC
~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
(AnNB)NC=ANn(BNC)
Proof

Let xe(ANB)NC - _..J

= xe(ANB) anaReC

= (xe Aandx=Bardxeg (| || T \ .

= xeAand (x:Bana)ie; | |
= K5 Aerid x=(BS)

Wi e Am("B NC)

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

:yeAandye(BmC)
— yeAand(yeBandy G,

i (v eAdidy.e Batd y 00
- =y (A Bhandly €/ C
Ly EANB)NC
' ~AN(BNC)c(ANB)NC — (ii)

From (i) and (i), 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 (ALC)

Proof

Let xeAU(BNC)

= xeAorxe(BNC)

= XeAor (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) " (AUC)
= ye (AuB) andye (AUC)

= (yeAoryeB)and(yeAoryeC)
= yeAor (yeBandyeC)

= yeAorye(BNC)

=yeAu(BNC)—, [ |

| I ATE)N (RUCIS A BAC) (i)
- Fi‘dm'(ij; aid (ii);'-.vxie have

'A.k';J(R:’ i€)=(AUB)N (AUC)
BDistributive 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(BuC)

= Xe Aand (xeB or xeC)

= (xeAandxeB)

or (xe Aand x =Cii

= xe(ANB) #Ne(ANT) |

= xe(ANR)U(ANEY

Adh B ciAAB)U(ANC) - (i)
o let

= ye(ANB)U(ANC)

= ye(AnB) orye(ANC)

or (yeAandyeC)

= (yeAand yeB)

= yeAand (yeB oryeC)

= yeAandye(BUC)

ye An(BuC)

(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)

= xgAand xgB
= xeAandxeB’ \ =R,
= Xe A'NB' (by.2efinition of intersection’pf sefs)| |

= (AUBY c WA (il

Let ye AnBY 40 L

= \/:Agﬂd yEI'B'I' \ )

Eayedand yeb

NahYe (Au B)
ye (AuB)

A B c(AUB) - (ii)

(by definition of union of set)

- Xu(YuzZ) (Rwp2015)

Using (i) and (ii), we have
(AUB)Y=A'nB’
(i) Proof < | [

| LetvelANBY
- =X ANE -(bf-!_dc'.fini;iogl of complement of set)
= rg Arien

> xeAorxebB’

= Xe A UB’ (by definition of union of set)
= (ANB)'cAUB - (i)
Let ye AUB’
=yeAoryebB’
=yeAoryeB
= yezAnB
= ye(AmB)’
= AUB'c(ANB) — (ii)
From (i) and (ii), we have proved that
(AnB)'=AUB
Q1 Given X={1,357,....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)
(ivy, (XnY)nz
v)  Xu(YnZ)
(vi)  (XuY)n(XyZy

(by definition of intersection of sets)

T, 4aon N [ (o o=
(\.|d|) ;x(\ \l{).’._J IX} \,:)
_Bolution- '

(A.B)
={135,7,....,19} U
({0,2,4.6.....,20y{2,3,5,7,11,13,17,19,23})
={1,3,5,....,19}U
{0,2,3,4,5,6,7,810,11,12,1314,16,17,18,19,20,23)
~{012,34,5,6,7,89,101112,13141516,17,18,19,20,23}
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(i) (XuY)uz (A.B)

XUY={1,357......193{0,2,4,6,.....20}
-{0,1,2,3,...., 20}

(XuY)uz

={01,23....,200U{2,3 57,11, 141719 43} '

={0,1,2,3,....; 20,25}

(iif) Xm(Ym/) \Ri VLA
Y7 {6246, 20hA mm13171923}
i.‘(r.'{(YmZ.)={1,3,5,7, ..... 19y~ {2}
={}
(iv) (XNY)nZ (A.B)
XAY ={L35,7,....19+~{0,2,4,6,...., 20}
={}
(XNY)nZ={3n{2357,11,13,17,19,23}
={}
v)  Xu(YnZ) (A.B)
YnZ={0,2,4,6,....20+{2,3,5,7,11,13,17,19, 23}
={2}
XU(YNZ)={L35,7,...195 {2}
={1,2,3,5,7,....,19}
(vi) (XuY)n(Xuz) (A.B)
XUY ={13,5,..,19}{0,2,4,6.....,20}
={0,1,2,3,...., 20}
XuZ={135,..19}{2,3,5,7,11,13,17,19,23}
={1,2,3,5,7,....,19,23}

(XuY)m(XuZ) ={0,1,2,3,...,20}
~L2,357,.....19,23}
~{,2,35,7,...,.19}

i) Xn(YuZ) | (A-B5
YUZ={0.24:6/.120} - V {
U{2,35, .’,1_11%71 43} U
{092;:578101'1 13,14)76,17,1819,20,23)
19}
10,2,3,4,5,6,7,8,10,11,12,13,14,16,17,18,19, 20,23}
={3,5,7,11,13,17,19}

(viii) (XNY)u(XnZ) (A.B)
XAY = {1,3,5,7,...:,19}.1;0,2,4 6, 2

] _/\"\7 {135 9}

2135, 121130719 23}
£13,5,7,11,13,17,19}

T (XN Y)U(XNZ)=u{3,5,7,11,1317,19}

={3,5,7,11,13,17,19}
Q.2 Given A={1,2,3,4,5,6}
(A.B + K.B)
B={24,6,8}
C={14.8}
To Prove
Q) ANnB=BnA
(i) AuUB=BUA
(i)  An(BUC)=(AnB)U(ANC)
(ivy  Au(BNC)=(AuB)n(AUC)
Proof
Q) ANnB=BnA
LHS=ANB
={1,2,3,4,5,6}{2,4,6,8}
={2,4,6}— (i)
RHS=BnNA
={2,4,6,8y{L,2,3,4,5,6}

={2,4,6} — (ii)

From equation (i) and (ii)

LHS=RH.S

ANnB=BnA
Hence Proved

(i) AUB=BUA
Proof . < p L N
= [ UD ), ' ¢ '\ _—
=23 1,v,6* 1{2,46,8}
_112:3,4,5,6/8) > (i)

(A.B + K.B)

LH.S =

“RHS —BUA

_{2,4,6,8}u{L2,3,4,5,6}
={1,2,3,4,5,6,8} —(ii)
From equation (i) and (ii)
LHS=RH.S
AuB=BUA
Hence Proved
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(i)  An(BuUC)

(AnB)U(ANC)

(A.B + K.B)

Proof
LHS = An(BuC)

BUC=1{2,4,6,8)U{L4,8)
={L2.48,8})
An(BUC) ||

N 12,4,6) > (i)

RHS =(AnB)U(ANC)
ANB={1234,56}n{24,6,8}
{2,4,6}
{12,3,4,5,6} " {1,4,8}
%

4

ANC

(ANB)U(ANC)={2,4,6}U{L4}
=1{1,2,4,6} —(ii)

From equation (i) and (ii)
L.HS=R.H.S
Am(BuC):(AmB)u(AmC)
Hence Proved

< 212,3.4,5 6L~{1,2,4,6,8)

(ivy AU(BNC)=(AuB)n(AUC)
(A.B + K.B)

Proof
LHS =AU(BNC)

BNC={2,4,6,8) {148}
={4,8}
LHS =AU(BNC)
= {1,2,3,4,5,6} L {4,8)
—{123\_4"' 8}—>(|\
RH.S =(AuL ‘*”‘(F\J(‘; _
AUB={12,3/4,5 }u{v,i,e,v
\ I'_ .1 l[ 3 L,,J,bd}
\AGCE (1,2,3,4,5,6)U1{1,4,8)
= {1, 2,3,4,5, 6,8}

R.H.S =(AUB)N(AUC)
—{Lz 3,4,5.6,8!141.2,314,5/6,5]

T2 2455, }—)(m_

~_ Frem e( uetrory (1) and | ||_

CHS=R.H.S

'..'Hu(smc) (AUB)A(AUC)

Hence Proved
Q.3 Given U:{1,2,3,....,10}

(A.B + K.B)

A={1,3,5,7,9}

= {2,3,5,7}
To Prove
i) (ANB)
iy (AUB)

i) (AnB)
Proof
LH.S = (ANBY

ANnB ={1,3,5,7,9}m{2,3,5,7}

=A'UB’
=A'nB’
=A'UB’

={3,5,7}
ANB) =U-(ANB
(AnB) =U-(ANB)
={12,3,...,10} -{3,5,7}
={1,2,4,6,8,9,10} — (i)
RHS=AUB’
A =U-A
={1,2,3,..,10}-{1,3,5,7,9}
={2,4,6,810L
B _ll—- o, Y, [ | -_-..i k \
LLE3A00) Heasa )

| =1,4,6,29,10}

’\_'«J B = {2,4,6,8,10} U {1,4,6,8,9,10}

—{1,2,4,6,8,9,10} — (i)

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

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

L.H.S=(AUB)

AUB= {1,35,7,9)U{2,357)
={1,2,3,5 79}

LHS =(Auz) U -(AUB) |
—{372,3..,101-{1,2.3,57,9)
N {465,120} > (i)
R HS=A AR
={2,4,6,8,10} "{1,4,6,8,9,10}
={4,6,8,10} —(ii)
From equation (i) and (ii)
LHS=R.H.S
(AUB) =A'NB'
Hence Proved
Q.4 Given
U={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
={1,3,7,9,15,18,20}—{1,3,5,....,17}
— (18,20} - (i)
Y'=U-Y

={1,2,3,....,20} = {1,3,5,. 517} '

={2,4,6,.:,18,19,20}
RH.S=X AL LT A O o
= {1,3,7,9,15,18,20} 412,45, \..11£,19,20]
NN
1Y Brom quation (i) and (i)
' LHS=RH.S

X —Y=XAY'

Hence Proved

(i) Y-X=YX' (A.B + K.B)
Proof : -
LHS=Y-X__ <" [ !

STUB SR T 1,3, 5,0,19,18,20)
(8415317} -5 i)

CALMEET A X

X'=U-X
={123,.....,20} —{1,3,7,9,15,18, 20}
= {2, 4,5,6,8,10,11,12,13, 14,16,17,19}
YNnX = {1,3,5,....,17}
0{2, 4, 5,6,8,10,11,12,13,14,16,17,19}
={5,11,1317} — (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

(K.B)

(K.B)

When A and B are overlapping  (K.B)

U
GO
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When AcB

m:mm |

Viiren ’A. a..d B are Disjoint
U
When A and B are overlapping

aD

When AcB

U@

e e e e e e

U

(K.B)

(K.B)

(K.B)

Ql Given U={12.3 4,10} =
~RE135790 (Vi)
E=14,716"  (A.B)

._I-.F\ 2\‘1: GR|V.2016, FSD 2017, SWL
2057, RWP 2016, BWP 2016, D.G.K 2016)

To Prove

() A-B=AnB

(i) B-A=BAA
(i) (
(iv) (A
v (
wi)

Proof
(i) A-B=ANPB
LHS=A-B
={1,3,5,7,9} -{1.4,7,10}
={3,5,9} - (i)
RHS= AnB’
B'=U-B
={12,3,...,10} —{1,4,7,10}
={2,3,5,6,8,9}

ANB ={1,35,7,9}~{2,35,6,8,9}

—{3,5,9} - (ii)
From equation (i) and (ii)
LHS=R.H.S
A-B=AnNnB’

Hence Proved
(i) B-A=BNA _
LHS=B-A . 1o~ [

—114/1.01 {1'35/'“ Ao e

= {410} = ()

:"R LS BN
“ASUTA={123,.,

10} -{1,3,5,7,9}
={2,4,6,8,10}
BNA'={1,4,7,10} n{2,4,6,8,10}
={4,10} —(ii)
From equation (i) and (ii)
LH.S=R.H.S

B-A=BnA
Hence Proved
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(i) (AUB)=A'NB  (K.B + A.B)
AUB = {1,35,7,9} U{1,4,7,10}
={1,3,4,5,7,9,10}

LHS=(AUB) =U-(AUB)
— {1,213, 10)=11,%,4,5,7,9,10]
—{2.6,8) (1)) | s
RHE\ W NE
K-UCAZ(12,3..,10}-{1,35,7,9)
. ={2,4,6,810)
B'=U-B={123,..,10}-{14,7,10}
~{2,3,5,6,8,9)
RHS=ANB

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

={2,6,8} — (i)
From equation (i) and (ii)
LHS=RH.S

(AUB) =A'NB’
Hence Proved
(iv) (ANB) =AUB’
Proof
ANB={135,7,9'{14,7,10}

={1,7}

LHS=(ANB) =U-(ANB)
={1,2,3,...,10} - {17}
~{2,3,4,5,6,8,9,10} - (i)

RH.S=A"UB R,
={2,4,6, 8Jnlu{2 35689/ /

(K.B + A.B)

{234r*'€ 8"‘1'}—;'()_.'... “‘\

From equatian (i) and (i) | |
I H S EREST

(AmB) A'UB

Hence Proved

" LHS=(A-B)

() (A-B)=AUB
Proof -~ [ [*
LHS (4 =B <
E\={13.5/7)9,) ~ 11,4,7,10}
=13,5,9}

(K.B + A.R)

=U-(A-B)
={1,2,3,..,10} -{3,5,9}
={1,2,4,6,7,810} — (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}
={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
(viy (B—A)=B'UA

Proof
B-A={14,7,10}-{1,35,7,9}
B-A={4,10}

AUB

(K.B + A.B)
(FSD 2015)

LH.S=(B-A) =U—(B-A)
=1{1,2,3,4,5,6,7,8,9,10} - {4,10}
={L2356.7.8,9} (i)

RHS=B'UA _ 1 ~
B=U~B "N [ 7o | =
\ _‘2347L739nﬁ’g471@
' {933aagp

—R'UAZ{2,35689!U{135709)

={1,2,3,5,6,7,8,9} — (i)
From (i) and (i) we get
L.H.S=R.H.S
(B- A)’ =B'UA
Hence Proved
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Q2 If U={1,2345.6,78910}
={1 3,5,7,9} (K.B + A.B)
B={1, 4,7,10}
C= {1 5, 8,10}
Then Verify-

(i) (AuE\uC Ff-\ufB\,C\
(i)  (AnB)~G _._r\m(Bnt )
(i), AL (B C) = AUB) N (AUC)
vy l.-’\m'(BuC):(AmB)u(AmC)
0) (AuB)uUC=AU(BUC)

(K.B + A.B)
Proof

AUB={1,35,7,9} U{14,7,10}
{1,3,4,5,7,9,10}
AUB)UC
{1,3,4,5,7,9,10} U{1,5,8,10}
={13,4,5,7,8,9,10} - (i)
BuUC ={1,4,7,10} U{15,8,10}
={1,4,5,7,8,10}
RH.S=AU(BUC)
={13,5,7,9} U{14,5,7,8,10}
={13,4,5,7,8,9,10} — (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=

IIAII

Proof :
L.H.S=(Am B)mC \ -

- 1,3,5,7-,9‘-?' 14710“.n'f1,'f-3;'8,“10} LAY
i) '
5&10; AR

_{1 7} :
=i )
'P..'.H.s_l Ll (B
={1,35,7,9)({L4,7,10, ~{1,5,8,10})
={1,3,5,7,9} n{1,10}

'_ (A< _B)U

LH.S= Am(B\:,)

= {1} — (i)
From (i) and (ii) we get—.
|_H.S=RH.S- |
:-/\u(?u',} '
ilente nroved

Al &9(BNC)=(AUB)n(AUC)

(K.B + A.B)
Proof

LH.S=AU(BNC)
={1,3,5,7,9}U({1,4,7,10} {1,5,8,10} )

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

AUB={1,35,7,9}U{1,4,7,10}
={1,3,4,5,7,9,10}

AUC ={1,35,7,9}U{1,5,8,10}
={1,3,5,7,8,9,10}

RH.S=(AUB)n(AUC)
={1,3,4,5,7,9,10} n{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

BuC ={1,4,57,8,10} {15,810}
={1,4,57,8 10}
O\ 3 5 7.9} m{J 4 Rf7 biO}
Ty ()

s
{1,3579} {14710}
={L

7}

C={1357,9'n{158,10}

={L5}

RH.S=(AnB)U(ANC)

={1,7}u{1,5}
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= (15,7} - (ii)
From (i) and (ii), we get
L.H.S=R.H.S
An(BuUC)=(AnB)U(ANC)
Hence Proved

Q.3 Givenl>=N. A=g¢ " B=F /[ .
' (.3 + A.BY -
(LHR 2016, GRVY :016 RN 2015, 17,
y l/l"l\l201w)
L pl"\\(
'De- \/Iorgan s Laws
0) (AuB) =A'NB
(i) (ANB) =A'UB'
() (AUB)=ANB
Proof
LH.S=(AUB)
AUB=¢gUP
=P
LHS=(AUB) =U-(AUB)
=N-P—(i)
RHS=ANB
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)
LHS=RH.S

(AUB) =A'NB’

_(AUB) =A~

=N—-¢
=N -

RHS=AUR_ . | [

' CENGINGR) '
== ()

._Frora_engaiion (i) and (1)

AHS=RH.S

(ANB) =A'UB'

Hence Proved

Method-(11)

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

AUB ={ }U{2,357...}
={2,357,....}

LHS =(AUB) =U-(AUB)
={1,2,3,...} -{2357,...}
={1,4,6,8,9,10,12,....} —(i)

A'=U-A
={1,2,3,..}-{ }
={1,2,3,4....}

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{14,6,8,9,10,..)
={1,4,6,8,9,10,...} - (ii)

From equation (1) and (ii)
LHS=

Haice Froved e

Hence Proved A A\ UELRY. 1,10} (K.B + A.B)
(ii) (AmB')";:z_-_.;bf_tk._,_g'..v-(K_.E':- ;;5 h@ WA A= {13579}
Proof T |} {4\ 11 11 V=" B={2,_3,4,5,8} _
AmB $P THRLIEE! then prove the following question by venn
A diagram.
Nk (i) A-B=ANB
HS (AﬁB)' (II) B-A=BnA
(ivy (AnB)'=A"UB
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v)  (A-B) =A'UB

(viy (B-A) =B'UA
(Through Venn diagram)
() A-B=ANB
Proof

AnNB={35 7\ || O |
LH:5 =A-E
-1.".|I-.'-i’,U '

ANB'

Same regions represent that
LHS=RH.S
A-B=AnNPB
Hence Proved
(i) B-A=BnA’
LHS=B-A

,
—
=
T
=
gl
5‘“||I
_'[ |
S
LENENI 1

| (K. I;:‘

(K.B)

_B-A=BnA-

_(ili) -. ’\ '\_’_B) A’(WB’
A and B arevOverlanping sets Leca\i= VW =

. . :. -_. l_..- .-: .- I- .
LY N

Same regions represent that
LHS=RH.S

|4, v
| I &

\ H'=|1ce I-roved“ T

(K.B)

LH.S=(AUB)

{11}

=
l\i“

I

AUB =
(auB) |ll
R.H.S=A'nB’

1 11
I 11
1

=== -

=
1 =
p =4

\ I
| 1 =S
| IAL [ L =4

-

AmBﬁ

Same regions represent that
LHS=R.H.S

(AUB) =A'NB'
Hence Proved
(ivy (AnB)'= A’uB’
= '\-_|' b (A ’\P _.-' 1 _."--_-"'

i

ANB —
(4an By |ll

RHS=A"UB'
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lllllll

lllll

At K, ? ‘.__71||»E£.d$._ Y

Same regiors represert ithat|, |
15H.S = RS

. J : ) k,_\,"_) AIUBI
W Hence Proved
(v) (A-B)=A"UB

L.H.S=(AB)

L

—
LAl

1
1
A

i

A—
(4-B)

R.H.S=A' UB

A" |||

B =3#F

- AuB=.|||-H
Same regions represent that
LHS=RH.S

(A-B) =A'UB
Hence Proved

(vi) (B—A)':B'uA

(B Ayl
R.H.S=B'UA

(K.B)

m ] |\

\ ffnlii @IJML um

= L A ==
B |fi ﬁ
B'uA=.|||-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.

Cartesian Product

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

ordered pairs(x, y)such thatx e Aand yeB
ie AxB={(x,y)|xeAryeB}

For example:
If A={1,2},B={34}

Then AxB={(1,3),(14),(2.3).(2.4)}

(K.B)

T i T
Exercise 5,4-., = -.: AR R

| .ll .."-, '\--{i)'

Q.1 leen A Lla ”J} (\JPWzDM A B
Ve TV (B {n o} | TR 2015)
- \ 'ToHn“j | |
\ -AxB
() BxA
Solution:
(i) b}x{c, d}

{(a
(i)  BxA={cd}x{a,
={(

AxB={a,

¢)(a
a),(c

}

bc),(b.d)f
da),(db)}
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Q.2 Given A={0,2,4} (A.B) Required
alues of aand b =72
Val f db=?
B={-13 Solution: -
(FSD 2015, SWL 2017, BWP 2015) Giverthay, -, ¢ :
ToFind 37248 1) (67,20 +5)
AxB BxA AxA BxB' By lmpa”ng we get
2‘;'”t'°nAxB e \oeit 3=2a=a-7 and b-1=2b+5
*i=L3) - —Da-a=-7-3 b—2b=5+1
={(0,-1),(0, 3),(2-1),(2 3) (4,21):14,3)} —3a=-10 —b=6
) R A5 = .‘.,?}xiu,2,4} :—_139 b=—6
= 11:1,9),(-1.2),(-14).(3.0).(3.2).(3.4)f 10
(i)  AxA={0,2,4}x{0,2,4) —a 3
={(0,0),(0,2),(0,4),(2.0),(2.2),(2.4), (4.0),(4.2), (4.4 Q4  Given
00)(02)(04)20)22)24) 40} (42} 4] (a2 () (63) ()
(iv) BxB ={—1,3}><{—1 3}
~{(2-1.(-13)(3-1).(33) - A5
A A N A S A N Required
Q.3 (A.B) Set X and Y
()  Given (a—4,b—2)=(2,1) é‘?'unoﬂi
(GRW 2016, 17, FSD 2017, SWL 2015, |ven_t at
SRGD 2_017(,jMTN 2016) X xY={(aa),(b,a).(c.a).(d.a)}
equire =
Values of aand b w@b.cdj
Solution: Y ={a}
ng’erlltgat 2)=(2.) Q.5 Given X ={a,b,c} (A.B)
~hb-2)=(2 ={de)
By comparing, we get .
ar4c? and  b-2=1 Required |
—24+4 b=1+2 Number of elements in
= = (|) XxY
o —a=b . b=3 (i)  YxX
(i)  Given (2a+5,3)=(7,b—4) (A.B) (i) XxX
(SWL 2017, MTN 2017, RWP 2016, Solution:
D.G.K 2015) : o
Required _(') X’f/Y\ a2\ (G
Values of aand b \ n{GEI N (&, N0~
Solution: -_ IRUVELREY
Given that YaiRYia AL =L
pedi R AVAN([SRNEEAT TR0
By corr'p%r]'ng',.';Nt_Q-et'- AL \ : :_6X
A A Method-2 (K-B)
Panh l‘l \J{e R Tty (i)  Number of elements in X xY =mxn
SN < - =3x2
. =6
(ii))  Given(3—-2a,b-1)=(a-7,2b+5) (i)  Number of elements inY x X =mxn
(GRW 2014) (A.B) =2x3
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=6
(iii))  Number of elements in X x X =mxn

=3x3

=9
(K.F)

(GRW 2017, RWP 2016, SWL 2016 MTN 2015;
If A and B are anv.two non-empty sats then

a subset R < AxB i< callzu-4 hinary relation

from set A intc Sut!B.
ie A={12!,B\=1a} | \
Fingrl a3 {l /a),(za)} and

RelEa)), 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=number 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:

It R={(0.2).(23).(33).(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:

it R={(0.2).(23),(3.9).(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 £ariction .ff

(i) Dom (f)=A

(i) Every K'g Aaoppa: if_ona ar.d @n\/

one orazid pw | 17,
Example \

] Oe-to-One .Function

Into Function (A
A function _f:&=»Bis—called an_ e
Tunctics; i at-ieait’ ori2 Blemizit oser B is

- N an image ofiscme, elemeitt of set A i.e.,

JRenge.of fle B .-

ks example, if A={0,12,3} and B={1,2,3},
then f : A— Bsuch that

f={(04).(12).(21).(32)}.
~+ Range(f)={12} = B. Thusfisan 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={1,2,3},
then f : A— Bsuch that
f={(01),(12).(23).(3.2)}.

Range (f)={12,3}=B. Thus f is an
onto function.

(LHR 2015) (K.B + U.B + A.B)
A function f : A— Bis called one-one function
if all distinct elements of A have distinct images
inB,ie, f(x)="f(x) =>x=x¢cA

o x#EXeAvVxeA=f(x)=f(x,)
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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 functizn because no elerne nt in

B is repeated. ,
AT

/\ W2\

Bijective Function

(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={0,1,2,3}and B={1,234}

Then f ={(0,),(12),(2,3),(3,4)}
A

> |
> 2
>3
» 4
Set A Set B
Note o (K.B)
. Every function is ration but converse
may not be true.
o Every function may not be one-one.

° Everi function maE not be onto.

Q.1 Given (LHR2014)  (A.B)
={ab,c}
={3.4}
To Find y
Two binary relations  of | Lix M1
and Mx 17| B LT
Solutiéns |\ {0 L \

LxM 4 {&.0.0x {3 4}
6)3),(a ()u),(b,4),(c,3),(c,4)}
_- J'I'-__-, ' | Niwe'binary Telations of Lx M are:

R: ={(a,3),(a,4)}
R~ {(2.3).(5.3).(c.4)

- .Smut on

Now M x L ={3,4}x{a,b,c} e
={(3a),(3.b).[3e)442), (415, (4ic)}
T binay: relaticnsof Mx Lave

| R |
Po={(3.2), (40)}

Q2 Given (A.B)

(LHR 2015, GRW 2014)
Y ={-2,1,2}
Required:

Two binary relations ofY xY and
also find their domain and range.
Solution:

Y xY= {2,1,2}><{ 2,12 }
={(-2-2).(-21),(-2.2),(1-2),
(£2),(22),(2-2),(2.1).(2.2)

Two Binary relations forY xY are:

Ri={(-2-2).(-2.1).(-2.2)}
{2201

Domain and Range

Dom (R1) ={-2}

Range (R1) ={-2,12}

Dom (Rz) ={-2,1}

Range (R2) ={-2.1}

Q3  Given (A.B)

={ab,c}
M ={d.e,f.0}

Requwed -~ (T N ([ )

Twz-5inaiy re.aucnm* 7
(l) XL (l)L XM Wiy V'|><|\/|

L= {é,b,c}x{a,b,c}

- ;{-(;a,a),(a,b),(a,c),(b,a),(b,b),(b,C)l(C,a):(C'b)’(C'C)}

LxM ={ab,c}x{de,fg}
={(ad).(ae).(af),(ag),(bd).(be),
(b.f).(b,g).(c.d).(ce).(c.f).(c.o}

MxM ={d.e, f,g}x{de,fg}
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={(dd) (de) (d.F) (dg) (ed) (ee) (e f) (&),
(fd).(fe).(£.1).(g)(ad).(9¢).(0.f) (9.0}

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

Two Binaiy, iRelatiors.for > Ma: e

Ry ={(zd), (e ||
Ry ={(a )\ (b\e), (o F )}

~ | wigBinany Feiations for M xM are:
| R1 —{(d d)}
Re ={(d.e).(f.9)]

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 =2™"
— 25><5
— 225
Q5 Given L={x keNAx<5}
={y yePAy<10}
(A.B + K.B)
To Find
(i) R, ={(xy) y<x}
(i) R,={(xy) y=x}
(i) Ry={(xy) k+y=6}
(iv) R,={(xy) h—x=2}
Also find the domain and range of each
relation.
Solution:
Here

L={x keNAx<5}={1,2,34,5} B
And M={y yePAy<10}={2557} '~
LxM ={12,3,4,5} x {23571 Y

(1.2 054 DT R oL

(2 7).(3,.2)4(3,9).(3,5), (3. 1) a2y, (43)
P4, 7),(512)5,3),(5.5), (5,7 )}
(A.B + K.B)

={(32).(42).(4.3),(5.2).(5.3)}

Domain and Range

~ii)  Relation
. -sz—f(\( [t b—X

" Dom (R2)

Dom (R1) ={3,4,5}
Range (R1) ={2,3}

1%,

(A2 50B)

=102, 4) (5,3,(55))

DL naln and Range
={2,3,5)
Range (Rz) ={2,3,5}
(ili)  Relation
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

Rs={(xy) y-x=2}
={(13),(35).(5.7)}

Domain and Range of R4

Dom (Rs) ={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)

(A.B + K.B)

0 R={0.22.63.04)
(i) Re={(125(2)),(3%], (351
| G R R {ba)(ea) (e
A0, D 2),(34)(49)6.)
) —Rs ={(a,b),(b,a),(c,d),(d,e)}

. i(a
(vi)  Rs={(12),(23),(13),(34)}

(vii) Ry=
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(viii) Rg=
Solution:

(i)

(i)

(iii)

(iv)

T~
R: ={(11),(22),(3

Dom (Rz)

3).(4 )}

_12'241 _

There i5 r\c rcpet tmn ir 1% elameic

Gr.erly twe, brdered pairs, so Ry is a
WricR.

éange (R) ={1,2,3,4}

Also there is no repetition in 2"

element of any two ordered pairs.
So Ry is bijective function.

={(12),(21),(34).(3,5)}
Dom (R2) ={1,2,3}

There is a repetition in first element
of last two ordered pairs.
So Rz is not a function.

Ry ={(b.a),(c.2).(d.a)}

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.

Re ={(12),(2.3),(3.4).(4.3).(5.4)}

Dom (Rs) ={1,2,3,4,5} .

-

There is no_repetition in ‘ﬁt alement | |
of any tw ) palrs, 50 m 1S & Lunr‘tlc&{ \)

l 3, 4
epentlon

Range ('?4\

J Here i in second

n‘ leriient of all ordered pairs.

So Ry is on to function.

(v)

(vi)

(vii)

A (Viili)

M Rel? / 5
A\ 7 =%

I h! e isind .°pbt tin' 2
of any'tvio ord ered pairs, so Rs is a

Rs ={(ab).(b) (c.d).(¢e)]
Dom (Rs) =XEN dyol d

element

£Giction.
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),(1.3),(3.4)f
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 Ry

function.
a\ S

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 QUPSt'C*IS Tick ( “) ihe cor'ﬂ::
answer.
1) A collection of well-definzd dlstn et objects isicalled, (K.B)
(a) Subset (b 20wer tet
(c) Set~ : ' ‘(41X Notie of these
2 AsetQ— --|ab,._, t;tC} ocalledasetof (K.B)
_ (&) '.Nr‘ol=, LLFT0ers (b) Natural numbers
J ST ) irational numbers (d) Rational numbers
3) The different number of ways to describe a set are; (K.B)
@1 (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) {4}
(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) IfAcBandAnBisequal to; - AT ' L O{%8)
(a) A | ._.-'. (D B \ i \ b
(c) ¢ ACN [ (c.) Non;, ofthvse :
(11) IfAcBandA=Pis equol o L} \\ - ' (K.B)
(@A 7| 'REARL \ '(b)B
(c) g A\ 4o i (d) B-A
) (1.,2‘. N AL RYLGs equal to; (K.B)
NIV @ An(BUC) (b) (AUB)AC
- (c) Au(BULC) (d) An(BNC)
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(13)

(14)

(15)
I(16)
(17)
(18)

(19)

(20)

AU(BNC)is equal to; (K.B)
() (AUB)N(AUB) (b) (AUB)NC K :

© (AnB)U(ANC) ) Ar{BAC) |

If A and B are disjoint sefs, 'then &% Bis.aquel to;) A | (K.B)
@A _ o b3

© ¢ e Aey BUA

If numoetl; of Riement: in set £ is5and in set B is 4, then number of elements in Ax B
is; W \ (K.B)
&3 - (b) 4

) 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}

(c) {1,2,3,4} (d) {1,3,4}

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

(c) (d) v

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)|
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Q.2 Write short answers of the following

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

If A and B are; twp sets—such taat’ every |
an zlefient of et B, ther—

element of set A<
set A is called siibset ¢tiset B.

For gxamp e A= { 3. 7 and B={1,23,..,10}
fhea A |> cubset of B and represented by
‘\L B.
(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 nBby Venn diagram. When
AcB. (MTN 2014, SGD 2016) (K.B)

Answer
If AcB

AnNB [1]
(iv)  Show by Venn diagram An(BuUC)

(K.B + A.B)
Answer
Let A, B and C are overlapping (General

Case)
U‘:_L@,A A

N

\

@)

\\

e

4
ey

Ar\(‘iu( )

(V) 7t l)&fme intefsac |u..oTtwosets
N | ) (K.B)

AR
A Ansvver

Intersection of Two Sets (K.B)

The intersection of two sets A and B, written
as AnB (read as ‘A intersection B’) is the

[ Clearly-x
~ Foj e‘xamphe,'if-_A._:{e‘,b_c,d}ath:{c,d,e,f},
_ then An-B:{c,d}

—~(vi)  Define a function

i e AR\B S

set consisting of all the common elements of
Aand B. Thus

ANB= {x|XEAﬁW1XG1:1
S ARB IS X AdndX e 7

Answer

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

one ordered pail;‘in f.

> |
> )
>3
» 4
B Set_A ] Set B
(vii)  Define one-one function
Answer
One - One Function (K.B)
A function f : A—> Bis called one-one

function if all distinct elements of A have
distinct images in B, i.e., f(x)="f(x,)

=>x=X%cA o X#X,e€A VxeA

= f(x)=f(x).
For example, if A={0,1,2,3} and

= {1 2,34 5} then we deflne a function -0 ~\

f A— B suchthat, <~ :.
{( BiE2), (% 3) '(h,z*)} S

Ll 15 GNE-0.e fun ‘tlon Qeqause” no element in
\EBLls rarisal red. | :
AVIiT-Deiine an Onto functlon or

Surjective function.
Answer

(K.B)
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
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For example, if A={0,1,2,3} and B={1,2,3},

then f : A— Bsuch that

f ={(0.1),(12),(2.3),(3,2)}. Here Range

f ={1,2,3} = B. Thus f so defineq-ig an oixte
function.

SetA Set B
(ix)  Define a Bijective function

Answer

Bijective Function (K.B)

A function f:A—Bis called bijective
function iff function f is one-one and onto.
For example, if A={012,3}and B={1,234}

Then f ={(0,1),(12),(2.3).(34)}
Evidently this function is one-one because
distinct elements of A have distinct images
Q.3 Fillin the blanks

Q) IfAcB ,then AUB=

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

(v) AuU(BNC)=____

(vi)  The complement of U is

(vii) The complement of gis

i) AnA || oo | N
(ix)  AgATl L AL :
T .a_}.-"r. " "_II-'qS_uec {x| xeAand x ¢ B}=

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

quadrant.

in B. This is an onto function also because
every element of B is the image of at-least
one element of A.—, [ [~ '

L)
% J {
O g™

"

[ A=

1
2
3

Set A
x) Write De Morgan’s Laws.  (K.B)
Answer
For any two sets A and B belonging to universal
setU,

i) (ANB)=A"UB

(ii) (AuB)'=A'mB’ are called De

Morgan’s laws.

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

SV ,;'.;;"rg'."j? By
| (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.

(xiii) They co-ordinate of every point is

(xiv) The x co-ordinate of every,poin{ig _

_on-x-axis.

ari-y-axi.

(xv)  The demairi of {(a.b{s,c), (ordi}is 1\ )

(xvi) The rar:-ge_u)f f(a,a',,(..'),'*))'(c,'c)}'ls ] :

(i) enn-miagram was first used by .

(xviii) A subset of Ax A is called the

(xix) If f:A—Bandrange of f =B, then fis an

(xx)  The relation {(a,b),(b,c),(a,d)}is

in A.

a function.

ANSWER KEY)|

(i) B
(i)  Disjoint sets
(i) A=B

(iv) (AnB)U(ANC)
(v)  (AuB)n(AUC)

(Vi) ¢
(vii) U
(viii) ¢
(ix) U
x) A-B

(xi) 11" quadrant
(xii) IV™" quadrant

(xiii) Zero
(xiv) Zero

(xv) {ab,c}
(xvi) {a,b,c}
(xvii) John Venn

(xviii) Binary relation

(xix) Onto
(xx) Not

function.

(K.B + A.B)
KB +p 5
{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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SELF TEST .
Time: 40 min 'y Marks! 25
Q.1  Four possible answers (A), (B), (C) & (D) to each guest: on 4re given,) marle-ths
correct answer. A RTX1=T)
1 Power set of an empty sei’1¢: —y A L |
(VI WSSV Bas
(c:){o«'r \ VL DO —(D){¢}
2 (AwiB)UTiislequaite:
(3] VY As(BUC) (B) (AUB)NC
1= (©) Au(BUC) (D) An(BUC)
3 The number of ways to describe a set are:
(A)1 (B) 2
€)3 (D) 4
4 If AcB,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}
©) {0.2,4} (D) {2.3.4}
6 Point (-1,4)lies in the quadrant:
(A1 (B) Il
() 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 AnB by Venn diagram when Ac B

(i)  Find“a”and “b”if (3-2a,b-1)=(a-7,2b+5). ) B
(iv) If P={-2~1} then make two binary relations for PocF[-"~ % N [ (O Lo
(V) I U={Xx|xeNA3<X<23}, X =8| xis brime A &< X< 25} and’ '

Y ={X|XeW A4 <x <17}, Fndtno (> - YV VN A
Q.3  Answér Lhn mumu"c Huie: tlms\ (4+4=8)
(@)  IfU={i23.}500, A< {1257 9V and B = {2,3,4,5,8} , then prove that (A-B) = A'UB.
(h) (T ._Ilf-: L=Di kel AXx<5}, M ={y|yePAy<10}, then make the following relations

S | ®ori 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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