Set Theory

Set

A well defined collection of objects is called a set.
The objects in a set are called its members or elements.

If x is an element of a set A, we write x € A, which means that 'x
belongs to A or that x is an element of A,

If x does not belong to A, we write, x € A.

e.g.
(i) The collection of vowels in English alphabet is a set
containing five elements namely a, e,1, o, u.
Clearly, A={a.e.io.ujand ae A bg A eeAelc

(i) The collection of first four prime numbers is a set
containing the elements 2, 3, 5, 7.

(iii) The collection of all honest persons of India is not a set.
Similarly, collection of all beautiful girls of India is not a
ser, since the term beautiful is vague and it is not well
defined.

How to Specify a Set?

1. Roster Method (Tabular form) Under this method,
we only make a list of the objects of the set and put
them in the braces i.e.,| } separated by commas,

e.g.
(1) If Ais a set of first eight prime numbers, then
A=1{2,3,57.1113,17,19}
(ii) If B is a set of squares of first five natural numbers,
then 8={14,9,16,25}
(iii) If A is a set of vowels of English alphabets, then
A=la.ei o0u}

' The order in which the elements are written in a set makes no
| difference and also the repetition of an element has no effect.

2. Set Builder Form (Property form) In this method, a
set is described by a characterising property P(x) of its
elements x. In such a case the set is described by
{x: P{x) holds} or {x | P(x) halds}, which is read as ‘the set
of all x such that P (x) holds'. The symbol‘|' or / is read as
“such thar”.

e.g..
(i) The set B of all even natural numbers can be writgey

as
B ={x:xis a natural number and x=2n forneN|

or B={x|xeN.x=2nneN}
(if) The set A={3.5.7.9,1 1), rhen it is represented as
A={x:x=2n+1where neN,n <6}

(iii) The set A={0,14,9,16....} can be written as
A=[x" | xe Z) where Z is the set of integers

Types of Sets

1. Empty Set A set is said to be empty or null or vod

sef, iIf 1t has no element,

. It is denoted by ¢.
. In Roster method, ¢ is denoted by { }
. The empty set is a subser of every set.

e.g. (i) [xeR| ==2} =0 (i) {(xeN|5<x<6}=0
2. Singleton Set A set consisting of a single element
called a singleton se, -
e.g., (1) The set {5} is a singleton set.
(it) {x: x + 6 = 6} = {0}, which is a singleton set
3. Finite Set A set is called a finite set, if it is either Vo
set or its elements can be counted by natural num
Suppose, the total elements are ', then ' is called #
cardinal number of a finite set and is denoted asn (A} ifA
is a finite ser. e
e.g.,
{.i.} Set of even natural numbers less than 50.
{‘{r_} Set of officers in Army,
{f"] Set of population of India, P |
(iv) Set of even grime natural numbers.
: :?gE: ite Set A set is called an infinite sec, if it 8™
e.g.. (i) Set of all points in a plane. '
F.I.I} {X€R|0 <x <1 there R is a set of real rumb**
: (iii) Set of all points on a line f
5. Equ -y ;
e':rle E'IEISEL‘S Two set A and B are said to be Eq‘:.,a:'o‘
"y element of Ais a member of B and every elem®




B is a member of A. If A and B are two sets, then A=Band

A#8, if A and B are not equal If A= 4,6
B=1{4,56.7) then A=B as each elemen:p;::-r: f}.-s“’;ﬁ
element of B and vice-versg,

+» The repetition of elements in
{12.3,3.214=0.2.3}.

« {0} 20,since ¢ is a ser
, is a singleton set and 0 js

a set is meaningless. So,

e e e gy ——

having no element ar all, {0}
not a ser.

.
Cardinal Number of a Set

The number of distinct elements contained in i
cardinal number of A and is denoted a5 nlAl SR N

If A={a.e.i,o,u), then n |4) =5,

6. Equivalent Sets Two ses A and g are equivalent, if
their cardinal numbers are same I.e.,n(A) =n(B) ;

7. Suhqets Let A and B be two sets and if every element
of Ais an element of B, then A is called 3 subset of B.
So, if A is subset of B, then we write A =B and read as
"Alis subset of B” or "A is contained in B".
So,ifacsA=sacB
If Ais not subset of B, then we write A ZB.

8. Super Set If A is subset of B, then we say that B is
superset of A and we write 83 A,
e.g.()IFA={123,4

B={12,3,4,56},
then there A B and Bo A.
MNeSWclcQcRr

9. Comparable Sets Two sets A and B are said to be
comparable, if either ACBorB c A i.e., either Ais subset
of B or B is subset of A.

10. Non-comparable Sets Two sets A and B are said to
. be non-comparable sets, if A is not a subset of B and B is
not a superset of A,

11. Disjoint Sets Two sets A and B are said to be disjoint
sets, if no element of A is in B and no element of B is in
Ale,AnB=d

12. Proper Subset If AcBand A#B, then Ais called a
proper subset of B and we write ACB.

13. Universal Set A set thar contains all sets in a given
context is called the universal set and it is denoted by U.

~H P .

(i) IFA={12,3},B={2.3,4,57} and C={2,4,6,8} thenU
is the universal set and U ={1,2,3,4,5.6,7,8].

(i) When we study two dimensional cmrdinatle
geometry, then the set of all points in the xy-plane is
the universal ser.

14. Power Set Let A be a ser, then the collection of all _th:e
possible subsets of A is called the power set of Aand it is
) denored by P (A).i.e, P(A) ={S|S c A}
' * The power set of a given set is always non-empty as it
contain the ser itself and the empty set.
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Venn Diagram

‘Venn diagram'’ is the geometrical representation of various
types of sets and operations of sets.

The universal set is denoted by a rectangular region and other
subsets of the universal set are denoted by closed bounded
figures inscribed in it. Each inscribed circle represents a ser
(subset of universal ser).

Operations on Sets

1. Union of Sets Ler A and B be any two sets, then
union of A and B is the set of all those elements which
belongs either to A or to B to bath A and B. The notation
for union of A and B is AU B (read as “A union B).

Thus, AUB={x:xeAor xeB

So, ¥EAUB e xeAor xeh

and XEAUBxe A and xe8

S0, we can see that ACAUB B AWUB.

e.g..ifA={123,4} and B=1{1,2,3,57} then
AUB={12,3,457

A, A, A,...... + A, is a finite family of sets, then their union

n

is denoted by ‘u‘A,- or Ay A uA UL U A,

R

2. Intersection of Sets Let A and B be any two sers.
The intersection of A and B is the set of all those

elements that belongs to both A and B. The intersection
of A and B is denoted by A M B.

u

(read as "A intersection B"),
Thus, AMB={x:xeAand x B}

The shaded region represents A M\ B in the Venn diagram.
Here, we can see that ANBC A AMB cB.

e.g.ifA={12,3,4 and 8={1,3,7,9) then AnB={13].

If Ay A Ay A is a finite family of sets, then their
intersection i3 represented as

DANANAA..NA,
-

3. Disjoint Sets Two sets A and B are said to be disjoint,
if ANB=¢. If AnB+#¢, then A and B are said to be
intersecting or overlapping sets,

e.g. IF A={12,3,4,B={3,4,56} and C={7,8,9} then

here A and B are intersecting sets while A and C are
disjoint sets,
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4 Difference of Sets Let AandB -

be two sets. Then, the difference of
A and B written as A—B, is the set of
all those elements af A which do not

belongs to B. Thus,
A-B={x:xeAand x& B}
A-B={xeA:x&B}

The shaded part in the diagram

represents A =8

Similarly, the difference B—A is the

<et of all those elements of B that do

not belong to A Le.,

B—A={x:xeB xe Al

€.

b9

m

A

(B

u

The shaded part in the Venn diagram represents B-A.
eg.()IFA=(2,468, 10} and B ={2.4, 6,12,14} then

A—-B=[8,10} andB-A= {12,14}.

(ii) IF A=(12,3} and B={1,2,3,4} then here A—B=0.

—

Alsa, A-B=B-A= A=H

AcB=2A-B=¢and

symmetric Difference of Two Sets

Let A and B be two sets. The symmetric
difference of sets A and B is the set
(A-B)u(B—A) and is denoted by
AAB.i.e. it is a set consisting of all those
members of A which are not in B or those
which are in B but not in A,

u

Thus, AAB={x:xeAbutxgBlU{x:xeBbutxé Al

AAB=(A-B)u(B—A)

The shaded parc in figure represents A AB.
e.g..ifA=(12,3,456.7. 8land B={13,5.6.7.8,5}
then A—B={2,4,B—A={9}, then AAB={2,4,9}.

Complement of a Set

Let U be the universal set and let A be a set
such that A cU. Then, the complement of
A with respect to U is denoted by A” or AC
or U—A and is defined as the set of all
those elements of U which are not in A.
Thus, A'={xel:xe Al
So, xeA e xeA
lhe shaded portion in the figure shows the complement of set
e.g.
(i) Let set of natural numbers be the universal set
and
A={13,57...}. Then, the complement of A is et
A'={2,4,6,8,.)
(i) fU={a,b,c.de, f}
and A={a,e} then A® ={b,c.d.f].

(iii) IFU is the set of all lecters in English alphabe i
set of all vowels, then A® is the set u? all c;:sr;i:n::s;he

More Results i
on Sets on Operathns

Theorem 1

some Results 10 be Remember

. The empty 5€
. The total nunﬂ‘lb‘?" o

elements is 2" -
. The number of all

elements is 2" ="
the total number
having n elements
The sec of all subsets of 3
ser of A, denoted by P (A).

proper subsets of a set CONtaining ,

of non-empty Proper subsets of 3 ¢

is (2" —2)
given set Ais called as the POwer

On Complementation
. U={xel:x€ ul=¢

. ¢'=[XEU:):E¢}=U;
. (A) =[xeU . x€ Al={xeU;xe Al=A
; Auﬂ'={xEU:xEA}u{xEU:t‘EA}:U; I
. AnA ={xeU:xeAlN{xeU:x€ Al=6¢

Properties of Algebra of Sets

1. Idempotent Laws For any set A, we have

(AUA=A (i) ANAZ=A
2. Identity Laws For any set A,
(NAUb=A (i AnU=A

ie, ® and U are identity elements for union and
intersection respectively.

3. Commutative Laws For any two sets A and B, we hae
() AUB=BUA (i) ANB=BNA

4. Associative Laws If A Band C are any three sets, then
i) (AUB) LUC=AU(B UC) '
(i) AnNEBNC=(AnB)NC
1.€., union and intersection are associative.

5 I:l:istributive Laws If A.BandC are any three %5
then
E.i:l AU(BNO) =(A UB) N (A ()
(i) AN(BUC) =(ANB) U(ANC)
ie., i : : sk o
intersgzl?unn airzjdunligfrf:sgé?:?ive?}[e e

) gﬁﬁ;ﬁmmg?"'!rl-aw If Aand B are any two sets, thef
DAUB)'=A"NB" (ii)(AnB) =A’ UB’

If A
() A~B=A ﬁ”g‘? B are any two sets, then

(i) B~A=B A"



_p=A=ANB=}
WA-BNB=e
,‘i}ﬂgﬂﬁﬂ cA
{“n{A—B]U{E*H}=MU3]*{AHB}
peorem 2 FAB and C are any three sers, then
- A-BnO=(A=B)U(A-Q)
- @A-BUO=(A-B)n(A-()
| {iiﬂﬁﬁfﬂ‘q:{ﬁnﬂ}‘tﬁlﬁc}
W ANBAQ=(ANB)A(ANC)
mheorem 3 If A.B and C are finite sers a
universal set, then
() n(AvB)=n(A)+n(B)—n (A ~B)
@ n(AUB)=n(A)+n(B) & A,B are disjoin sers
() n(A=B)=n(A) =n(AN8)
ie.n(A=B)+n(AMB)=n (A)

(iv) Number of elements which belon
B then

nd U be the finite

B U0 exactly one of A or

n(AAB)=n(A)+n(B)—2n (ANB)
W n(AVBUC)=n(A)+n(B) +n(C) -n(AnB)
-n(BNC)—n(A NO+n(ANBNCQ)
(v) Number of elements in exactly two of the sets ABandC
=n{ANB)+n(B Q) +n(CMA) =3n(AnB nC)
(vil) Number of elements in exactly one of the sets A,B and ¢
=n(A)+n(B) +n(C) —2n (ANB) —2n (Bn(Q)
= (ANC)+3n(ANBNQ)
Vi) n(A" UB") =n ((A A B)") =n (U) —n (A MB)
() (A’ \B") =n (A UB)") =n(U) —n (A UB)

Ordered Pairs

A% 2 set and g,be A, then the ordered pair of elements a
[i“d bin Ais denoted by (a, b).
II

1 1A={5,6,7) and B ={7,8,9}, then A U B is equal to

&) {s, 6, 7, 8, 9) (b) {7,8,9)
() {5.6,7) )
% Given that A={2,6,8,9}, B={7.8,912), then B-A is
«Fqual o
@ (7,89, 12} b) 7,12}

9126789 12} (d) {2. 6 8 9 12}
3 MU is the universal set and A={1,2345} then

fompute A A,
@l {1,2,3,4) (b) &
[ {12345 d) U
L
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The natural numbers and their squares can be represented by
ordered pair in the following way
(1. 1), (2, 4), (3, 9), (4, 16), ...

Two ordered pairs (a,b) and (c, d) will be equal, if and only if
d=candb=d.

Cartesian Product of Two Sets

If A and B be two sets and both are non-empty sets, then the
cartesian product A X8 is defined as
AxB={(a,b):aeAand beB}

- FA=¢orB=9,then AxB=6
= Ingeneral AxB2BxA

+ N(AXB)=n(A) xn(B), where n(A) and n(8) denotes the
number of elements of A and B, respectively.
« If A or B any one is infinite set, then A x B is an infinite set.
€.g. (i) IFA={0,3},B={2,3,4}, then
AXB={(0,2) (0, 3), (0, 4), (3. 2). (3. 3), (3. 4)}
BxA={(20)(23).(3.0). (3 3) (4 0) (4 3)}
(i) IFA={12,3},B={3,4)
and C ={4,5, 6}, then
AX(BNC), Here, BN C ={4}
AX(BNC)={(14),(2,4), (3,4} while
(AMB) XC={(3,4),(3.5.(3,6)}

Partition of a Set

Let A be a non-empty set and let Ay Ay Ay, be non-empty
subsets of A, then the set P which is the set of subsets of A such
that
P={A.A,,..}is called the partition of a set A,
LA UA UA U...=A
2. IF A, and A, are subsets of A, then
A NA =0.YALA eP

Exercise

4. Which one of the following is correct?
(a) {q:}-c {{o}. {{e}}}
(b) {8} € ({0}, {{0}}}

[c) oe{{o}. {{tb”}

(d) ¢ ={{o}. {{0}}}

5. The set {2,4,16,256,...} can be represented as ,hich
one of the following?

(a) {xe N|x=27".nEH}

(b) {xe NIx:Z’d.n=ﬂ.'l.1-.-}
(o) {xeNlx=2"n=0,12.}
(d) xeNlx=2"n=0,12..}

(CDs 2007 1)
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b.

10.

1.

12,

13.

14.

15.

16.

CDS Pathfinder

in the
Match each of the sets on the left described in
Roster form with the same set on the right described in
set builder form
(A) {x:x Is a prime and a divisor of 6}

1. 11,2 3, 6}
2. (2,3 (B) {x:x is an odd natural number less
than 10}
3. (H A Y, RN (C) {x:x Is a natural number and
divisor of 6}
4 (13,5790 (D) {x:x Is a letter of the word
'HARYANA'}
A BCD 5 Fe D
@2 4 1 3 B4 3 2 1
@1 2 3 4 @3 2 1 4
If P and Q are any two sets and P cQ, then
(a) PNQ=0 (b) P’ Q=P
PnQO=P [dPra=0

Which one of the following is a true statement?
@ [AuBf=A"wb b (AnBf=AnB
() (AN B) =A"w B’ (d) (AnB)=A"nE
Which one of the following is a true statement?
() (A-B)N(B-A)=¢ [0 [A-BIN(B-A)=A
[ (A-B)n(B-A)=U (d) (A-BIn(B-Al=B
If P and @ are any two sets, then PuQ=PnQ, if
(a) P is the empty set
(b) Q is the empty set
c) Both P and O are empty sels
(d] P and O are non-empty sets

If n(P) =4 and n (Q)=3, numbers of elements in P x Q is
{a) 12 (b) 7 &)1 (d) 81

Let two sets A and B have 2n and 4n elements
respectively, where n is a natural number. What can be
the minimum number of elements in A w B?

(CDS 2007 1)

(a) 2n (o) 3n (c) 4n (d) 6n

If A and B are two sets, then A (A v B) equals to
(a) A (b) B
[l & (d) None of these

The smallest set B such that Buw {12} ={.23,59} is
a) {359} (b) {3,5,8}
[e) 1,23} (d) Mone of these

State which of the sets given below are infinite set?
1. Set of all concentric circles.
IL {x:x is a multiple of 2, x is an integer.)
II1. The set of lines which are parallel to x-axis.
IV. The set of positive integers greater than 100,
(a) | and Il {b) 11 and 1ll
[c} | only {d) All of the sets
Given that the set A ={0,1,2,3}, which of the following
staternents about A are true?
I. A is a finite set.
II. A is a subset of the set of integers.
111, {12} is a proper subset of A,
IV. A is the null set.
{a) I, Il, Il are true

(6) | and IV are true
(e} | and Il are true

(d) All are trye

17.

18.

19.

20.

1.

22,

23.

24,

25,

- The shaded portion in the

?._5.3+ﬁ}. The s
3-,1'[‘\&-1?' uhﬁlﬂ o

Let A= ‘ ]
containing all the elements from it which are g
numbers is 5

ST hedns

(c) {ﬂ.«ﬁJHE} (d) {3.-5}
The set {x:(x-2) ¥ -3) >0} is equal to

(a) {x:x>3} Y {*"'E-"‘ g}

(b) {x:X{E}u xXix<

(o) {x:2<x<3}

(d) None of these -

= N.x+3=3}154a (0

ﬂ}:] snEutllssezt s (b) singleton set St

(c) infinite set (d) None of these
1f p=x:nd -3x+2=0L0Q=1{x 1 +4x ~12=0) i
F{_a?{f 2} b {2} (e {1} (d) {43
I U={x:xeN}A={x:x 15 an odd nuyy

B={x:x is an even number}, then A’ is equal
(a) {x:x is an even number}
(o) {x:x is an odd number}
(c) {x:x is a natural number}
(d) 2:: . x is an integer}

If two sets are disjoint, then their intersection is
(a) null set (b} singleton
(c) a infinite set (d) None of these

1f| 4x +3| > 7 for x € R, then the solution set is givenly
5
(a) {xER:lcxﬁ—E}

s 5
(b) {xER. l-::x-r:z}

le) {xeR:x>1} L {xe Rix< ?}

(d) {xaﬁ:xci}u{xeﬁ:xb_—;}

If AB and C are any three non-empty sets &%
A—(BwC) equals to
(8] (A-B)u(A=C) (b) (A-C)u B
©A-BloC () (A= B8)n(A-C]
Which one of the following is an infinite set?
 (cos il
(8) {x:x is a whole number less than or ‘equal o 10%]
(b) {x:x is a natural number less than 1000}
(c) {x:x is a positive integer less than or equal o 10
(d) {x:x is an integer and less than 1000}

represents

() Au(B A Q)
(b) Au(Bu )
[l [AnB) A ¢ A
(d) AnB)uC

Venn d],a.g]-ﬂm



27. U X ={12,3} and ¥ ={3,4,5), then X x Y is equal to

(a) ({13}, {14} {15} {23}, {2 4 ‘
[;1 ({3}, {34}, {3.5}) 24125}, (3.3}, (3.4}, 3 5))
o) (1.3}, {14} {1.5))
(d) ({15} {2 4}, {3.3}, {3.6))
28, 1fU=1{01234.56,7.89}, P={0,1,2,3), g aly
R={4,56}, then O n(PUR) is equal to

(a) {0.16} (b) {0,123 4,5)
(d) {2,3)

3,4, 5},

() {6.7.8.9}
29. If P is a non-empty set, then Py is equal to

fa) ¢ (o) U QU-P g p
30. The Venn diagram given above re Y
of students who have opted for ?\dath;m;g:; ?::]5
Physics (P), Chemistry (C) and Electronics B W
does the shaded region represents? (CDS 2007 1I)
M P

O

I

(a) Students who opted for Physics, Chemistry and
Electronics

(b) Students who opted for Mathematics, Physics and
Chemistry

[c) Students who opted for Mathematics, Physics and
Electronics

(d) Students who opted for Mathematics, Chemistry and
Electronics

31. Which of the following statements are true. If X and Y

are two subsets of v, then
LXuYr=Xuy
NLXuyr=X'nY

I X AYY=X"nY

VNXnY=XuY

(3l M and WV are true {b) I, Il and IV are true
{e) I, 11 and Il are true {d) All are true

32. Which of the following sets are equivalent?
I.A={1,234,5}, B=1{7,8291011}
IL. "q':{xr Y. I} B=‘{Pr Q'}
II. P={2,4,6,8}, R={a, b, c d}
IV. A ={36,39, 42,45}, B = {42, 39, 45,36}
(8) I, Il, IV are equivalent sets
(o) 1I, 1, I\ are equivalent sets
[e) 1, I and IV are equivalent sets
(d) Noné of the above
| 33. Which of the following are examples of empty set?
\ LA={x:x+3=3,xel} :
' ILB={x:xis a positive even integer and prime}
. L C={x:x* =16, x is odd integer}
,' I:;D={x:x is a multiple of 4, less than 8}
LE={x: = elN
' {X:x+7=4 and x [h]}lll. /and ronl

a) 1 11, V only
(€)1, 11 and V only (d) Il and V only

34,

35.

36.

37

38.

39,

40.

41.

42,

43.

44,
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State which of the following statements about sets are
true?
I. Every subset of a finite set is finite.
IL  is a subset of {0}.
III. The number of subsets of {0} is 2.
IV. {0} is subset of every set.

V. Every subset of an infinite set in finite.
{a) IV and V are true {b) 1, IV are true

{e) 1, 1L, I are true {d) Only IV is true
Given that, R = {All right triangles}
E = {All equilateral triangles), then n(E A R) is

(a) 3 {b) 2 () 1 (d) 0
¢ is the same as
(a) 0 (b) {0} () {0} (d) {}

If A={*"-3n-1)|neN} and B={9(n-1)|neN,
then which one of the following is cormrect?
la) AcB ({cDs 2007 1)
b) AcA
[c) A=8
[d) Meither A is a subset of B nor B is a subset of A
If A,BandC are any three sets, then
fa) A-BuC)=(A-B)u(A=C)
(o) A=(BuC)=(A-B)u(A-C)
JA-[BuCl=(A=-Bln(A-C)
[d A-(BuCl=lAwB)-(Au)
Consider the following statements,
For any two set P and Q
L{P-Q)uO=P I.(P-Q)uP=P
IIL (P-0)nQ=¢ MPcOePuUuQ=0
Of these statements
(@ I I, I are correct {b) 11, W, IV are correct
(e I, I, IV are correct (d) All are correct
Consider the following statements
LAVB=[(An B IL (¢Y=X
HNLAMBUC)=AnBlulAnC)
V. ¢ =X
Of these statements
{a) Il and lll are correct {b) | and Wl are correct
{e] Il and IV are correct (d) Il and IV are correet
Consider the following statements
If A" denotes the complement of the set A and B
denotes the complement of the set B, then
LIANBf=A"nE Il (AuB'=A"UPF
M. (A-Bf =A'-F
Of these statements
[a) All are true {b) 1 is true
(¢) Il is true {d) None is true
If P and @ are two sets such that n{Pl=m, n{Q)=nand
n(P~Q)=p, then n(A v B) is equal to
(al m+n () m+n+pl) m+n=p [d m=n-p

If A={235}, B={4,56}, then ([AnB)x A is

(a) {(2 5), (3. 5)} (b) {(5,2),(5,3]}
(e) {(5.2),(5,3), (5, 5]} {d) {ls, 2). (2 5), (3 5]}

If P={-=1,0,1},0={-1,0} and R=1{0,1}, then
L(PxQ)n(PxR)={(-10)(00) L0}
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45.

46.

47.

49,

50.

51.

52.

53.

B i i,

cDS Pathfinder

IL (PxQ)u(P xn',t={{—1.—1J.{-1.n].[—1.11.[ﬂ.-11
“}r u}r {n- 1} u- "1}- |,1- n} {Lﬂ}

1L (P A R xQ={0,-1.0,0.0.-1}
(a) 1 and 1l are correct (o) 1il alone is correct
{c) | and Il are correct (d) Il and IIl are correct

The shaded region in the adjoining
diagram is

fa) AL A

(b) U

() A’

d An A
The shaded region in the adjoining
diagram represents

(@) [An B

(b) A B

[c) A-B

d AnB
The shaded region in the adjoining diagram is

A

B

& .

(b) A-(BwC)

@) An(B-C)
(d) Av(BnC)

&) An(Bu )

. A and B are two sets such that n(Al=17,n (B) =23,

n({Aw B)=38. Then, n(AnB) is

(a) 40 (b) 78

c) 2 (d) None of these
In a group of 70 people, 45 speak Hindi language and
33 speak English language and 10 speak neither
Hindi nor English. How many can speak both
English is well as Hindi language?

(a) 20 (b) 18 () 19 ° (d) 17
In a group of 1000 people, there are 750 people who
can speak Hindi and 400 who can speak English. How
many can speak Hindi only?

(a) 00 — [b) 150 (c) 300 (d) 500
If A and B are subsets of the universal set U, then
(A-B)n(B-A) is equal to

@) AuB (b) B (c) A (d) ¢
Let A={x:x* -6x+8=0} and B={x:2x +3x-2=0}
Then, which one of the following is correct?

{CDS 2007 Il)

(a) AcB

(b) B A

{c) Neither AcBnorBg A

@ A=B
In a committee 50 people speak French, 20 speak
Spanish and 10 speak both Spanish and French. How
many speak atleast one of these two languages?

(@) 60 (b) 50 @3 (@70

e e

It A={12.34) B={23.45h C=UL34567, 4

BuC) is equal to
A 234567 b 1234

e} {123 4.5} |

55. Let the set A and B be given by A=_{1.2.3*4} g
B ={24,6,8,10} and the universal i
U=1{1,234,56.78910} thg:]: [ErAUBr is

4
Ef:} {{f' 3 %:-. 6,7,8,9,10} (d) {5.7,9}
56. What is {[({Aw B N A} - (A - B) equal to?
(CDS 2007
(a) ¢ b) A [c) B (d) B
57. The Venn diagram for the following sets is
U={x:x is a natural number and 2 £ x <8}
A={x:xeU and x divides 18}
B={x:xeU and x is a prime divisor of 18}

54.

o)

1 A

[;\1 (d)
58. In the Venn diagram below, shaded portion represents
A B c U

(00D

(a) AuBuUC b) AmMBNC

£ ([AmBlw (BN C) d AUBNC
Which one of the following is not correct is IEﬁP“dd
the sets A and B? “7 (cos 20 1

(a) If AcB then B A=8

b) IFACB then An[A-Bl=¢

W fAcB then B A=A

(d) If A B=d, then cither A=dor B=1¢

60. The Venn diagram for AU B when BCc A 1S
A U A B U

59.

(a) (b)




(18

62.

. In a -class 22 students

67.

ct statement?
b) depr(
0 %F{ﬁ (CDS 2008 1)

of the following

(a) o€ ¢
[c) $="P(d)

Let A={23,4}, X ={0,1,2,3,4), which
statements are correct?

I.hbe Awrt, X IL 0c A wrt, %

L0 A wrt X V. {0} & A wirt, X
(a) I, 1l and In (b) 11l and IV only
(@ I, 1l and IV

(d) All of these
If A is set of all regular Polygons and B i
quadrilateral, then A~ B is 3 set of aﬁ b
a) squares (b) rectangles
c} rhombus (d) parallelograms
Ii P =@, then which of the following is true?
Bl PuQ=Pb) PUQ=0() Pul=Q(d) Pra=0

Every student in a class of 42 students, studies atleast
one of  the subjects, Mathematics, English and
Commerce, 14 students study Mathematics,
20 Commerce and 24 English. 3 students study
Mathematics and Commerce, 2 English and
Commerce and there is no student who studies all the
three subjects. The number of students who study
Mathematics but not Commerce is
(a) 4 (b) 3 (e) 12 (@ n
offered Mathematics, 18
students offered Chemistry and 24 students offered
Physics. All of them have to offer atleast one of the
three subjects of those, 11 are in both Mathematics
and Chemistry, 13 in Chemistry and Physics and 7
have offered all the three subjects. The number of
students in the class is
(b) 35

(a) 33
[0 36 (d) 39

The function g: N — N : g (x) =2x, where N is the set
of natural numbers is

Set Theory 173

68. Which one of the following is a correct statement?

70.

71

72,

73.

74

75.

(a) {o} & {{a}, {0}, c} (b) fo} < {{ g
2] 1o € {{o}, {b}, ¢ a a}, b,

(c) {o, b} < {{a}. b ¢} (d) ac?{iﬁ,i‘: c}r}

The range of the function f(x)=acos(bx+¢c)+d a>0
is

(@) [~ a.0] b) [-a—d a—d]
(c) [-d —a,d +a] (d) [d —a d +a]
If Y is the set of all integers and f is defined on Y by
fix) =", then the image of the set {~2,—-1,0,1,2} is
(@) {~2-10,12) (b) {- 210}
(c) {0,14} (d) {0,12}

If A={1223 4}, what is the number of subsets of A
with atleast three elements? (CDS 2008 1)
(a) 3 (b) 4 lc) 5 (d) 10
Consider the following statements
I. Set of points of a given line is a finite set.
IL. Intelligent students in a class is a set.
IIl. Good books in a school library is a set.
Which of the above statements is/are not correct?
(CDS 2007 11}
{al 1 only {b) It and Il only
(e} I and Il only (d) 1, 1 and Il
If glx) =x" and h(x)=x", x being real, then
(a) g is one-one but h is not one-one
{b) g is not cne-one and h is one-one
[c) MNeither g nor h is one-one
(d) Both g and h are one-one
Let P =5et of all integral multiples of 3
Q= Set of all integral multiples of 4
R = Set of all integral multiples of 6
Consider the following relations
.LPUQ=R I. PcR
IILRc(PuQ)

Which of the relations given above is/are correct?

(CDS 2007 1)
{a) Only | (6] Cnby 1l {c) Only NI (d) 1l and 1

In an examination, 52% candidates failed in English
and 42% failed in Mathematics. If 17% candidates
failed in both English and Mathematics, what
percentage of candidates passed in both the subjects?

a b ne but not onto (cDS 2011 1)
fotmimow  QocmMIEIC, wm wme e W
Answers

_ 6.(a) 7. (c) 8. (¢) 9. (a) 10. (c)
.y Eg; ¢ 2, (b) B Ec; 1:: E:; b Eﬁi 16. E:]II 17. (c)  18. (a) 19. (a)  20.(c)
R ;2. (e) . Eg} 24, (d) 25. (d) 26. (a) 27.(a) 28 (a) 29, [E} gg. Ec;u
o ag. (a) o @ 34, (c) as. (d) 38, (d) ar. (a) 38. (c) 33 {b} =, tg;
& e p@ %8 2o &g S8 2o =d 2o
(d) g (c) il 4 54. (b) 55. (d) 56.(a)  57.(b) . (c) ol %4
9 “eld o en@ e 6@ 6.0 ) ' '
() - 72. (d) 73. (b) 74. () A

-

<5



Hints and Solutions |

AUB={567.89

B—A=[?.E.9.12|—1?.6.E.9}=i?.11]
U=[123.45.}and A={12.3 4,5}

AnU=02345n[123.45..] ={123.4.5

Here, [0} € [{0L{9}}}is correct.

Here,

5. Lex A={2.4,16,256....}

This set can be rewritten as {xeN|x =27, n=01 2.}

Here, 1.2.3.6l=[x:x152 natural number and divisor of &)

B,
(2.3} =[x:x is a pnme and a divisor of 6}
{HAY,RNj=[x:xisa letter of the word HARYANA']
{13,57.9 ={x:x s an odd natural number less than 10}
7 PcQ
0 u
S0, PNQ=P

8. (ANB)Y=A"LE

a, Le:xeA—E::xEAandeB:HEB-A

10.

11.
12

13.
14.

15.
16.

17.

18.

Also, xEB—AzaxEBandeA
- xeA—8
So {A-B}n{ﬂ-ﬁ]-:q’

Only if P and Q both are empty set Of P and Q have same

elernents.
nlp xQ)=n(P)xn(Q) = 4x3=12
n(AnB)=2n

n(AwB) =n(A)+n{8)—n{ANB)

=20+ dn—n=4dn

Hence, minimum number of elements of AU B is 4n
Clearly, Ay (AW B)=A
puil=2359
—  B={3,59] is the smallest set B.

All sers are infinite set.
1. Aisa finite se.

L As all elements of A are integers, 50 A is subest of integers.

I, {1,2} is a proper subset of A
Iv. A#d So, 1 Il and Il are correct.

As T, 1'3 34 +/7 are irravonal numbers,

50, {11:.«!"17.3+-4'ri-'} is a ser

(x:(x=2)(x—-3)>0} So. x>3 orx< 2
+ - +

2 3
e:x>Rulnx<d

(by De-Morgan's law)

[see quadratic in equation)

19.

20.

21.

22,

23.

24,

25.

26.

27.

3=3
s={}

Given, s=xeN:x+
(0
50, S s 3 null et o

HenaP=ix:[xf-'|ﬂx"3}=ﬂ:‘=’P:|""x=“=2|

P:.-{'I‘,?]‘ and

% q:[x:x2+fur-12=ﬂ}
Q={x:(x+6)Kx=2)= 0
q:{— 6,2}

iy p,.q=[1.2|-*{-6,2} ={1}

S0,
Here, U={12.3 4,5,..}

A={13.57 9.1}
o A=U-A= {2,4,6,810...}

%' v
S0, A=/[x:xis an even integert

g nO COMMON elerment.

Digjoint sets hav

e.8 a={123 =145 6}
ANB=0

|ax+3|>7

4x+3>70r —(4x+3)>7

ar 4x> 4or —4x>10

or x>lor dx<=10

ar x>or x-c:-;—s

Hence, solurion set is

{xER‘.x}‘I}u{x:x{ ?} =

Here, A-BuQ=(A-B)N(A-C)
Hence, the answer is (d).

In a given option only

[x:x is an integer and less than 1000}
i.e., xe(—=s,1000)is an infinite sec.

Here, (BriQ)is

AUEBNO

Mow,

XX Y =(11,3),{1,4L (1.5}, {2.3}.(3.3) 3,41 3.5}, 2. 4251

28. (PUR)={0,1,2,3.4,5,6}

29,
30.

So, Q'={0167.89)
Q' nPUR={016
Cledrly, (P)’ =P
It is clear from the given Venn diagram thlat 5had:!d o

represent the students who opted for Mathemade
and Electronics. :




A

3t
32. K9

4.

35.

36.

7.

38,

39.

40.

1.

12,

43,

Clearly. I and IV are De-Morgan's law,

gquivalent sets have same cardinal numbers, i
BT LV sec 4. Here, cardinal

L A={0}

I B={2
i C={};4is not an odd integer

. D=14}:
v, E={}; not a possible case

Here, lll and V are examples of Empry set,

Clearly, L 11 and 1l are true for IV : et A={1.2} so (0} is not a
subset of A.

No equilateral triangle is a right triangle,

50, nENR)=0

a (ENR)={]

¢ is the same as {}.

> - [y dn
Given, A={R™ =3n—1T)|neN)={0,9,56.243,.. )

and B={(n-1|neN}={0,9,18,27,. }
From the above, it is clear that A 8,

Clearly, by De-Morgan's law
A-BuO=(A-Bn(A-0
With the help of Venn diagram, we have

LP-QuQ=p

LP-Qup=p

IP-QnQ=9¢
MPoO=PuQ=0Q
5o, only, I Il and IV are correct.
By distributive law in sets

ILANBUO=(ANBVANG

and IV. 8’ = X
%0, only Ii} and IV are correct.
By using De-Morgan's law
LAANBY %A’ B’ IIL(AUBY #A"UB Ill.(A—B) #A" -8’
nPUQzn(P)+nQ-nPNQ)
MPUQ)=m+n—p
ANB={5} and A={2,3.5}

“(ANB)xA=((5,2)(5,3)(5.5) [ordered pair]

" PXQ={(=1,- 1),(~1,0),(0,~ 10,001~ (1O}

PXR={(=1,0),(~1,1),(0,0).(0,.(1,0).(L D}
- PxQnPxR)=((-1,0,(0.0.(10}
Agag.liscanecl. )=17

n, (P ={(=1,-N{=10-

XQuUPxR)={( 'Fmi’_‘»mu‘ﬂ]m1][1,-1}{1-0}(1.1]}

Here, || s carrect,
f;ﬂ-it PAOR={0,1} and Q ={-1.0}
P ARxQ={(0,-1.(0.0,0.-0(10)

Here, || i5 not correct,

45.
46.

47.

48.

49,

50.

51.

52,

53.

54,

55.

56.

57.

58.

Set Theory 175

The shaded region is U=A=A",
The shaded region represents the elements in A and not in B, so
it represents A —B,

The shaded region represents the elements in A and not in B or
CorA={BuQ)

nAUB)=n{A)+n(B)—n(AB)
nfAnB)=n(A)+n(B)=n(AUB)=17+23-38=2
Here, n(H)=45,n(E)=33
nHUEY =10,n(U)=70
nHUE)=n{U)=nHUE) =70-10=60
nHAE)=n{E)+n{H)—n(HUE)=45+33-60=18
18 people can speak both English and Hindi
n{H\E) =1000,n(H) =750.n(E) = 400
nfH E)=n{H)+n{E)=n{HNE)
1000 =750+ 400—n(H M E)
= n(HME)=1150-1000=150
Mumber of peaple who can speak Hindi only
=nHME) =n(H)—n(HME)=750-150= 600
AnyxeA-B=xeAandxegB = xef=-A
Ao, xeB-A=x€eB andxeA=xEA-B
= A-BNEB-A)=0 .
Given, A=x’ = 6x+8=0=(x—4)(x=2)=0=x=4,2
and B=2x'+3x-2=0
= {1:-—1][x+2}=u:;x=§.—2

Hence, neither ACE nor B g A,

Let S be the set of people who speak Spanish and F be the set
of people who speak French

n(S)=20n(F)=50.n{5 " F)=10
SR =nS)+nlF)—n(5F=20+50-10=60
BuO=[1.2.34567
ANBUO={123.4 N {123.4567 =(123,4
(AU B)={123 46810
(AUBY=U-(AUB)
={12,3,4,5,6,7.8,9,10} - {1.2.3. 4. &, 8, 10}
=1{57.9}
((AVBY NAl=(A-B)={(U~(AUB))N Al -(A-B)
={UnA)-{(AuB)n Al}~(A~B)
={A-Al=(A-B) =¢-(A-B)=0

Here, U={23,4,5.67,8
A=1{23,6
B={2.3]
-~ Venn diagram is
)
4 5
7 8

Clearly, (A nBYU (B N O)
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59. If AnB=# then it is not necessary that either
A=dorB=9

60. Clearly, (a) is true.

61. in the given options, the correct statement is deP(d)

62. | HeA’in Xis false because ¢ is not an element of A"in X.

il 0c A" wrk X is false because 0 is not a set.
« Il De A" in X is correct.
Iv. {0} e A" in X is correct

63. As AnBisa set of all squares.
64. Clearly, PuQ=0Q

65. Here,
M= Sec of students of Math
E = Set of students of English
C =Ser of students of Commerce
L nMUEw (=42
n(M=14,n(E)=24,n(()=20.n(MNE)=3,
nEnQ=2nMNENC=0
Let x be the number of students who studies Mathematics and
Commerce, i.e.n(MNC=x
. From Venn diagram 11=x+x+18—x+2+3+19= 42
= S§3—x=42
= ¥x=52-42=1M
= Required number of students who study Mathematics but
not Commerce =T4—-x=14=11=3

M c v

(AX2N
)

niMi=22.n(C)=18n(F) =24,
nMAQ=1n{CP)=13,
MR P)=14,n(MAPNC=7

66. Here,

o n(M UP VO =M +n(P)+n(Q] - [n(Mn P)+n(MnQ)
+PNQl+nMAPAQ
=(24+24+18)-(14+11+13)+7

=6i—-38+7=133
There are 33 scudents in the class.

rl
b~ T el Y
L

67. Here x #x, = fix)# fix)

68.
69.

70.

1.

73.

74.

75.

2x, #Ix, = X # Xy

or if flx)= flx,)
= =2
= =4

So, f is one-one.
Lety..zr then x--iy, then ify=1
x=1EN
2
So, f one-one but not onto.
I is true thac, [al€{{al.{b}.c}
=1=coslbe+c) =1
= —ag=acosbx+c)Sa .
= —a+d<acos(bx+c)+d Sa+d
Range f=[d—a.d+a] .
f':"zl' (-2 =4, -\
f=0=(=0=1, o
floy=0'=0,
foy=1'=1
[@=2"=4
So, image of given set ={0,1, 4}

Given, A={12,3,4,}
So, required subsets are {123} {12, 4} {1,3,4}.{2.3.4 ad
{1,2.3,4}.
Hence, the number of subsets is 5.
L. The set of points of a given line is not a finite set.
l. Here, we cannot decide, whose student is :nre!ligent
IIl. Here, we cannot decide, which good books are i # Sd'ﬂd

.

library.
£ is not one-one, since 1# —1
Bur =g(-0=1
also h(g)=h(x;) = =%,
=> X, =Xx,,50 his one-one.-"

l"-J-

Here,P={..-6,-3,0,3,6,..}
Q={..-8-4048..)
and R=[..-36,-6,0,6,36...)
LPuQ=[..-B=6-4— 303453, I#R
Il. Here, P@R"
lll. Here, R (P Q) is true.
Failed candidates in English, n(5)=52%
Failed candidates in Maths, n(M)= 42%
Failed candidates in both English and Maths. n(E M=
** Toral failed candidaces
n{Ew M)=n(E)+n(M) - =n(EnN .I"u'l}
=52+ 42-17=77%
* Total passed candidares =(100 = 77) =23%




