CONCEPT TYPE QUESTIONS

Directions : This section contains multiple choice questions. Each
question has four choices (a), (b), (c) and (d), out of which only
one is correct.

1.

The set of intelligent students in a class is :

(@) anullset (b) a singleton set

(c) afinite set (d) notawell defined collection
Ifthe sets A and B are given by A= {1, 2, 3, 4},
B={2,4,6,8, 10} and the universal set
U=1{1,2,3,4,5,6,7,8,9, 10}, then

@ (AUB)={5,7,9}

(b) (AnB)={L,3,5,6,7;

(© (AnB)'={l35,6,78}

(d) None of these
IfA={1,2,3,4},B={2,3,5,6} andC= {3,4, 6, 7}, then
@ A-BnO={1,34}

(b) A-Bn O)={1,2,4}

© A-BuUO={2,3}

d A-BuO)={¢

Which of the following is correct?

(@ AEBTAEA

(b) (ACB)=A'EB

() (AEB)TAEA

(d (ACB)=ACH

The number of the proper subset of {a, b, c} is:
@ 3 (b) 8

() 6 (d 7

Which one is different from the others ?

(1) empty set (ii) void set (iii) zero set (iv) null set :
@ @ ®) (i)

(c) (i) (d (v

If the sets A and B are as follows :
A=1{1,2,3,4},B={3,4,5, 6},then

@ A4-B={1,2}

(b) B-A={5}

© [A=B)-(B-A)] nA4={1,2}

(d) [(A-B)-(B-A)] U 4=1{3,4}
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If A ={x,y} thenthepower setof Ais:
@ {x*y% (b) {4.x,y}

© {o.xb{2y}} @ {oixh{y}.{xy}}

The set {x : xis an even prime number} can be written as
@ {2} (b) {2,4}

(c) {214} (d) {2,4,14}

Given the sets

A=1{1,3,5},B=1{2,4,6} and C={0, 2,4, 6,8}. Which ofthe

following may be considered as universal set for all the three
sets A, Band C?

(@ {0,1,2,3,4,5,6}

() ¢

() {0,1,2,3,4,5,6,7,8,9,10}

(d {1,2,3,4,5,6,7,8}

If AUB#¢,thenn(4UB)="?

@ n(A)+n(B)—n(ANnB)

(b) n(4)—-n(B)+n(ANnB)

(© n(A)—n(B)—n(4AN B)

d)  n(A)+n(B)+n(4NB)

Which of the following collections are sets ?

(@) The collection of all the days of a week

(b) A collection of 11 best hockey player of India.
(c) Thecollection ofall rich person of Delhi

(d) A collection of most dangerous animals of India.
Which of the following properties are associative law ?
@ A4UB=BuA4

b 4uCc=Ccu4

(© 4AubD=DuA4

(d (AuB)UC=A4U(BUO)

Let V= {a, e, i, 0, u} and B = {a, i, k, u}. Value of
V— B and B — V are respectively

(@) {e,o}and {k} (b) {e}and {k}

(¢) {o}and {k} (d) {e, o} and {k i}
LetA={a,b},B={a,b,c}. Whatis AUB?

@ {a b} (b) {ac}

© {abc} (d) {bc}
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If A and B are finite sets, then which one of the following is
the correct equation?

@ n(A-B)=n(A)-n(B)

(b) n(A-B)=n(B-A)

(c) n(A-B)=n(A)-n(ANnB)

(d n(A-B)=n(B)-n(AnB)

[n (A) denotes the number of elements in A]

If ¢ denotes the empty set, then which one of the following
is correct ?

@ ¢e (b) ¢e{d}
© {0} it (d Oed

Which one of the following is an infinite set ?
(@) The set of human beings on the earth

(b) The set of water drops in a glass of water
(c) The set of trees in a forest

(d) Thesetofall primes

Let A= {x:xisamultiple of 3} and

B= {x:xisamultipleof 5}. Then A CB is given by:
(@ {15,30,45,...}

(b) {3,6,9,..}

() {15,10,15,20...}

(d {5,10,20,...}

Theset A= {x:x e R,x?>=16and 2x=6} equals

@ ¢ (b) {14,3,4}
© £} d 4

A= {x:x#X} represents

@ & (b) {1}

© {} (d {0}
Which of the following is a null set ?
@ {0}

(b) {x:x>00rx<0}
(c) {x:x2:40rx:3}

d) {x:x>+1=0,x€ R}

In a group of 52 persons, 16 drink tea but not coffee, while 33
drink tea. How many persons drink coffee but not tea ?

(@ 17 (b) 36

(c) 23 @ 19

There are 600 student in a school. If 400 of them can speak
Telugu, 300 can speak Hindi, then the number of students
who can speak both Telugu and Hindi is:

(@ 100 (b) 200

(c) 300 (d) 400

In a group of 500 students, there are 475 students who can
speak Hindi and 200 can speak Bengali. What is the number
of students who can speak Hindi only ?

(@ 275 (b) 300

(c) 325 (d) 350
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The set builder form of given set A = {3, 6, 9, 12} and
B={1,4,9, ..., 100} is
@ A={x:x=3n,neNandl<n<5}

B= {x:x:nz,n eNand 1 <n <10}

(b) A={x:x=3n,neNand 1 <n <4},
B:{x:x:nz,neNandlﬁnSIO}
(¢) A={x:x=3n,n e Nand 1 <n <4},
B={x:x=n2,neNand1<n<10}

(d) None of these

Which of the following sets is a finite set?

(@ A={x:xeZandx’—5x+6=0}

(b) B={x:xeZand X% is even}

(¢ D={x:x e Zand x>-10}

(d) All of these

Which of the following is a singleton set?

(@ {x:|x|=5,x€eN}

b) {x:|x|=6,x€eZ}

() {x:x2+2x+1:0,x e N}

(d {x:x*=7,xeN}

Which of the following is not a null set?

(@) Set of odd natural numbers divisible by 2

(b) Set of even prime numbers

(¢) {x:xisa natural number, x <5 and x > 7}

(d) {y:yis a point common to any two parallel lines}
fA={x:x= n’,n=1,2, 3}, then number of proper
subsets is

(@ 3 (b 8
© 7 @ 4
Which of the following has only one subset?
(@ {} (b) 4}
(© {4,5} (@ {0}
The shaded region in the given figure is
A
B C

@ Bn(AuC( (b) BUANC)

(c BNn(A-0) d B-(AuvCO

If A= {x: x is a multiple of 3} and

B = {x : x is a multiple of 5}, then A — B is equal to

@@ ANB b) ANB

© ANB d ANB

If A and B be any two sets, then A N (A UB)  is equal to

(@ A (b) B

© ¢ (d) None of these

A survey shows that 63% of the people watch a news
channel whereas 76% watch another channel. If x% of the
people watch both channel, then

(@ x=35 (b) x=63

() 39<x<63 d x=39
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1 2 4 6
The set {—, -, é, -, é, —} in the set-builder form is

(@ {XIX=L, where n e N and 1<n<6}
n+1

(b) {XIX=L, where n € N and 1Sn<6}
n+l1

(©) {x:xzi, where ne€ N and 1Sn$6}
n+1

(d) None of the above

The set {x : x is a positive integer less than 6 and 3* — 1
is an even number} in roster form is

@ {1,2,3,4,5} b) {1,2,3,4,5,6}

(© {2,4,6} d {1,3,5}

If B= {x : x is a student presently studying in both classes
X and XI}. Then, the number of elements in set B are

(@) finite (b) infinite
(c) zero (d) None of these
Consider:

X = Set of all students in your school.

Y = Set of all students in your class.

Then, which of the following is true?

(@) Every element of Y is also an element of X

(b) Every element of X is also an element of Y

(c) Every element of Y is not an element of X

(d) Every element of X is not an element of Y
If A < B and A # B, then

(@) A is called a proper subset of B

(b) A is called a super set of B

(c) A is not a subset of B

(d) B is a subset of A

The set of real numbers {x : a < x < b} is called
(a) open interval (b) closed interval

(c) semi-open interval (d) semi-closed interval
Which of the following is true?

@ ae {{a}, b} (b) {b, c} < {a, {b, c}}
(c) {a,b} c {a, {b,c}} (d) None of these

The interval [a, b) is represented on the number line as

@ —s — ) —s o—
() —o———e— (& —o——o—

a b a b
The interval represented by

a b
@ (a,b) (®) [a, b]
(©) [a,b) (d (a, b]
The number of elements in P[P(P(¢))] is
(@ 2 b 3
(c) 4 @ s

IfU={1,2,3,4, ..., 10} is the universal set of A, B and
A=1{2,4,6,8,10}, B= {4, 6} arc subsets of U, then given
sets can be represented by Venn diagram as
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B
(@)
B .3
o1 A'5
® |.7 e
*9
(©)
(d)

Most of the relationships between sets can be represented
by means of diagrams which are known as

(@) rectangles (b) circles

(c) Venn diagrams (d) triangles

Which of the following represent the union of two sets
A and B?

® @D ® A@DB
AU B AU B
v v
© | A B| @ |A B
AU B AU B

Let X = {Ram, Geeta, Akbar} be the set of students of
Class XI, who are in school hockey team and Y = {Geeta,
David, Ashok} be the set of students from Class XI, who
are in the school football team. Then, X N Y is

(@) {Ram, Geeta} (b) {Ram}

(c) {Geeta} (d) None of these

Which of the following represent A — B?

(@ {x:xeAandx € B}

(b) {x:xeAandx ¢ B}

() {x:xeAorx e B}

(d {x:xeAorx ¢ B}
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The shaded region in the given figure is

VoA
B
C
@ An@BuUCQ) ) AUBANC)
© An(B-C) @ A-(BuC)

If A and B are non-empty subsets of a set, then
(A-B) U (B - A) equals to

@ AnB)u(AuB) (b (AuUuB)-(A-B)

c) AuB)-(AnB) (d (AuB)-B

Let A, B, C are three non-empty sets. fAc Band Bc C,
then which of the following is true?

@@ B-A=C-B b) AnBNnC=B

(¢ AuUB=BnC d AuBuUC=A

In the Venn diagram, the shaded portion represents

o

(@) complement of set A (b) universal set
(c) set A (d) None of these

Ifu=4{1,2,3,4,56,7,8,9,10}, A= {1, 2, 3, 5},
B=1{2,4,6,7} and C = {2, 3, 4, 8}, then which of the
following is true?

U

@ (BuUC) ={1,5,9, 10}

(b) (C—A) =1{1,2,3,5,6,7,9, 10}

(c) Both (a) and (b)
(d) None of the above

If A and B are two given sets, then A N (A N B)° is
equal to

@ A (b) B

© ¢ d ANB

If A and B are any two sets, then A U (A N B) is equal to
(@ A (b) B

(c) A° (d B

The smallest set A such that A {1,2}={1,2,3,5,9} is
@ {2,3,5} (b) {3,5,9}

() {1,2,5,9} (d) None of these

If A and B are two sets, then AN (AU B)’ is equal to

@ A (b) B
© ¢ (d) None of these

SETS
60. If A and B are sets, then AN (B - A) is
@ ¢ (b) A
(c) B (d) None of these

61. IfA={1,2,4},B=1{2,4,5},C= {2, 5}, then
(A-B)x(B-0C)is
@ {(1L2,(1L5.@25 © {(14)
(© (1,4 (d) None of these

62. Ifn(A) =3, n(B) = 6 and A < B. Then, the number of
elements in A U B is equal to
(@ 3 b)) 9
(c) 6 (d) None of these

63. In a battle 70% of the combatants lost one eye, 80% an
ear, 75% an arm, 85% a leg, x% lost all the four limbs. The
minimum value of X is
(@ 10 (b)) 12
(c) 15 (d) None of these

64. If A= {x:xisamultiple of 4} and B = {x : x is a multiple
of 6}, then A N B consists of all multiples of
(@ 16 (b)) 12
(c) 8 @ 4

STATEMENT TYPE QUESTIONS

Directions : Read the following statements and choose the correct

option from the given below four options.

65. Let P be a set of squares, Q be set of parallelograms, R be a
set of quadrilaterals and S be a set of rectangles. Consider

the following :
L PcQ II. RcP
M. PcS V. ScR
Which of the above are correct?
(@ I IlandIII (b) LIlandIV
(c) LHandIV (d) MlandIV
66. Consider the following statements
L ¢ele} I {¢fc¢
Which of the statements given above is/are correct?
(@) Onlyl (b) OnlyIl

(c) BothIandII (d) Neither Inor IT
67. Consider the following sets.

L A={1,23}

I. B={xeR:x*-2x+1=0}

m Cc={1,2,2,3}

IV. D= {xeR:x3—6x2+ 11x -6 =0}

Which of the following are equal?

@ A=B=C b) A=C=D

(¢ A=B=D (d B=C=D
68. Consider the following relations:

L A-B=A-(AnB)

. A=(AnB)U(A-B)

m A-BuC)=(A-B)Uu(A-0)

Which of these is/are correct?

(2) Both I and III (b) OnlyII

(c) Both II and III (d) Both I and II
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Consider the following statements

I The vowels in the English alphabet.

II. The collection of books.

OI. The rivers of India.

IV. The collection of most talented batsmen of India.

Which of the following is/are well-defined collections?

(@ TandII (b) OnlyI

(¢) TandIII (d) TandIV

The set of all letters of the word

represented by

. {S,C,H,0,0,L}

II. {S,C,H,O,L}

m. {C,H,L,0O,S}

V. {S,C,H,L}

The correct code is

(@ Tand II (b) L II and III

(¢) I and III (d) LII, I and IV

I The collection of all months of a year beginning with
the letter J.

II. The collection of ten most talented writers of India.

‘SCHOOL’ is

II. A team of eleven best cricket batsmen of the world.
IV. The collection of all boys in your class.

Which of the above are the sets?

(@ TandlII (b) TIandIlI

(¢) Tand IV (d) L IIandII

Statement - I : The set D = {x : x is a prime number which
is a divisor of 60} in roster form is {1, 2, 3, 4, 5}.
Statement - II : The set E = the set of all letters in
the word ‘TRIGONOMETRY”, in the roster form is
{T,R,I, GO,N,M,E, Y}.

(@) Statement I is true  (b) Statement II is true

(c) Both are true (d) Both are false

The empty set is represented by

L ¢ L {$

. {} I\ 8

(@ Tand II (b) Tand I
(c) IIand III (d TandIV

Statement - I : The set {x : x is a real number and xX’—1= 0}

is the empty set.

Statement - II : The set A= {x:x € R, x*=16and 2x = 6}

is an empty set.

(a) Statement I is true  (b) Statement II is true

(c) Both are true (d) Both are false

State which of the following is/are true?

I The set of animals living on the Earth is finite.

II. The set of circles passing through the origin (0, 0)
is infinite.

(@ OnlyI

(c) Tand IT

(b) OnlylI
(d) None of these
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Statement - I : The set of positive integers greater than 100

is infinite.

Statement - II : The set of prime numbers less than 99 is

finite.

(a) Statement I is true  (b) Statement II is true

(c) Both are true (d) Both are false

Select the infinite set from the following:

L. The set of lines which are parallel to the X-axis.

[I. The set of numbers which are multiples of 5.

M. The set of letters in the English alphabet.

(@ landII (b) I and III

(c) TandIII (d) None of these

Consider the following sets.

A= {0},

B={x:x>15and x <5},

C={x:x-5=0},

D= {x:x2=25},

E = {x : x is an integral positive root of the equation
x*—2x—15=0}

Choose the pair of equal sets

(a) Aand B (b) Cand D

(¢) Cand E (d) Band C

Statement - I : The set of concentric circles in a plane is

infinite.

Statement - II : The set {x : x*—3=0andx is rational}

is finite.

(a) Statement I is true  (b) Statement II is true

(c) Both are true (d) Both are false

Which of the following is/are true?

I Every set A is a subset of itself.

II. Empty set is a subset of every set.

(@) Only I is true (b) Only II is true

(c) Both I and II are true (d) None of these

Let A= {1, 3,5} and B = {x : x is an odd natural number

less than 6}. Then, which of the following are true?

L AcB I. BcA

. A=B IVv. A¢B

(@) Iand II are true (b) T and III are true

(c) I, I and II are true (d) I, Il and IV are true

Given the sets A= {1,3,5},B={2,4, 6} and C = {0, 2,

4, 6, 8}. Then, which of the following may be considered

as universal set(s) for all the three sets A, B and C?

L {0,1,2,3,4,5,6}

L ¢

. {0,1,2,3,4,5,6,7,8,9, 10}

V. {1,2,3,4,5,6,7,8}

(@ OnlyI

(c) TandIII

(b) OnlyIlI
(d MHOlandIV
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Which of the following is/are the universal set(s) for the 91,

set of isosceles triangles?

I Set of right angled triangles.

II. Set of scalene triangles.

HOI. Set of all triangles in a plane.

(@ OnlyI (b) OnlyIII

(¢) IT'and III (d) None of these
Statement - I : In the union of two sets A and B, the
common elements being taken only once.

Statement - II : The symbol ‘~’ is used to denote the union.
(a) Statement I is true  (b) Statement II is true

(c) Both are true (d) Both are false
Statement - I : Let A = {a, b} and B = {a, b, c}. Then,
A ¢ B.

Statement - II : If A — B, then A U B=B.

(a) Statement I is true  (b) Statement II is true

(c) Both are true (d) Both are false

Which of the following are correct?

L. A-B=A-(AnB)

I. A=(ANB)uU(A-B). 93.

m A-BulC)=(A-B)u (A-0C).

(@ Tand II (b) IIand III

(¢) I, Iand III (d) None of these

Which of the following is/are true?

I. If A is a subset of the universal set U, then its

complement A’ is also a subset of U.
L IfU={1,2,3,....,10} and A= {1, 3, 5,7, 9}, then

94.

(A7) =A.
(@) Only I is true (b) Only II is true
(¢c) Both I and II are true (d) None of these
Statement-I : Let U be the universal set and A be the
subset of U. Then, complement of A is the set of element
of A.
Statement-1I :

represented by A’.

(a) Statement I is true
(c) Both are true

The complement of a set A can be
(b) Statement II is true

(d) Both are false
Statement-I : The Venn diagram of (A U B)/ and A’ "B’

are same.

Statement-II : The Venn diagram of (AN B) and

96.

A’ U B’ are different.

(@) Statement I is true  (b) Statement II is true

(c) Both are true (d) Both are false

Statement-I : If A, B and C are finite sets, then

n(A U B u C) = n(A) + n(B) + n(C) — n(A N B)

-nBNC)-n(AnC)+nAnBnNC).

Statement-II : If A, B and C are mutually pairwise disjoint,

then n(A U B U C) =n(A) + n(B) + n(C) — n(A N B)
-n(B N C)-n(AnC).

(b) Statement II is true

(d) Both are false

(a) Statement I is true
(c) Both are true

92.

9s.

In a survey of 400 students in a school, 100 were listed as

taking apple juice, 150 as taking orange juice and

75 were listed as taking both apple as well as orange juice.

Then, which of the following is/are true?

L 150 students were taking at least one juice.

II. 225 students were taking neither apple juice nor
orange juice.

(@) Only I is true (b) Only II is true

(¢) Both I and II are true (d) None of these

Suppose A be a non-empty set, then the collection of all

possible subsets of set A is a power set P(A).

Which of the following is correct?

L  P(A)NnPB)=P(AnB)

II. P(A)UPB)=PAUB)

(@) Onlylistrue (b) Onlyllistrue

(c) BothIandIlaretrue (d) BothIand Il are false

Which of the following is correct?

I Number of subsets of a set A having n elements is
equal to 2",

II. The power set of a set A contains 128 elements then
number of elements in set A is 7.

(a) Onlylistrue (b) OnlyIlistrue

(¢) BothlandIlaretrue (d) BothIand Il are false

Which of the following is correct?

. Number of non-empty subsets of a set having
n elements are 2" — 1.

II.  Thenumber of non-empty subsets of the set {a, b, c, d}
are15.

(@) Onlylis false (b) OnlylIl is false

(¢) BothlandIlarefalse (d) BothIand Il aretrue

Statement-I: [fA={1,2,3,4,5},B={2,4,6},C={3,4, 6},

then (AUB)NC= {3,4, 6}

Statement-II: (AUB) =A"'NB’

(@) Onlylistrue

(b) Onlyllistrue

(c) BothIandIIaretrue.

(d) BothIandII are false.

LetA={3,6,9,12, 15,18,21}

B={4,8,12, 16,20}
C=1{2,4,6,8,10,12, 14,16}

andD= {5, 10, 15, 20}

Which of the following is incorrect?

L. A-B={4,8,16,20}

. (C-B)n(D-B)=¢

Il B-C=#B-D

(@ Onlyl&Il

(¢) Onlyll &I

(b) OnlyIl &IIT
(d) None of these
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97. Which of the following is correct? Codes:
L n(SuUT)ismaximum whenn (SN T)is least. A B C D E
II.  Ifn(U)=1000,n(S)= 720, n(T) =450, then least value of @ 4 3 1 2 3
n(S NT)=170. 2 3 4 2 1
(@) Onlylistrue (b) OnlyIlistrue o1 2 3 4 3
(c) BothlIandIlaretrue (d) BothIandIIare false d 4 3 2 1 4
98. Which of the following is correct? 103. Match the following sets in column -I with the intervals in

99.

100.

101.

I.  Threesets A, B, C are such that
A=BnNnCandB=CnNA,then A=B.

II. IfA={a,b},then ANP(A)=A

(@) Onlylistrue (b) Onlyllistrue

(c) Bothare true (d) Bothare false

Consider the following relations :

L. A=(AnB)U(A-B)

. A-B=A-(AnB)

m A-BulC=A-BUA-0)

Which of these is correct?

(@ ITandIII (b) TandII

(c) Onlyll (d) IMandIII

Consider the following statements.

10
I IfA isthe setof first n prime numbers, then U A is

n=2

equalto {2,3,5,7,11,13,17,19,23,29}

II. IfAandB are two sets such that n (A w B) =50,
n(A)=28,n(B)=32,thenn (A "B)=10.

Which of these is correct?

(@) Onlylistrue (b) Onlyllistrue

(c) Bothare true (d) Both are false

Consider the following statements.

I Let A and B be any two sets. The union of A and B is
the set containing the elements of A and B both.

II. The intersection of two sets A and B is the set which
consists of common elements of A and B.

Which of the statement is correct?

(a) Onlystatement-I is true.

(b) Onlystatement-II is true.

(c) Both statements are true.

(d) Neither I nor II are true.

MATCHING TYPE QUESTIONS

Directions : Match the terms given in column-I with the terms
given in column-II and choose the correct option from the codes
given below.

102.

Match the following statements in column-I with their
symbolic forms in column-II.

Column -1 Column —1I1
A. A is a subset of B 1. if and only if
B. If AcBand BCA, then |2. ACB
C. A is not a subset of B 3. A=B
D. If ace A = a€eB, then 4. AgZB
E. The symbol "< " means

104.

105.

column -11.

Column -1 Column —1II
A. {x:xeR, a<x<b} 1. (a, b]
B. {xeR:a<x<b} 2. [a, b)
C. The set of real numbers x such
3. (a, b)
that a<x<b
D. {x:xeR anda<x£b} 4, [a,b]
Codes:
A B C D
(@) 4 1 2 3
by 2 3 4 1
(c 1 2 3 4
d 3 4 2 1
Match the following sets in column -I with the equal sets
in column-II.
Column -1 Column —1II
A. ANB 1. (AnB)U(ANC)
B. (AnB)NC 2. A
C. 0nA 3. An(BNQ)
D. UnA 4. BNnA
E. AnA 5.0
F. An(Bu()
Codes:
A B C D E F
@ 5 1 4 3 1 2
(b) 3 4 2 1 5 4
(c0 4 3 5 2 2 1
@ 1 2 3 4 5 2

Match the following sets in column -I equal with the sets
in column-II.

Column -1 Column —-1I1I
A AUA’ I. A'NB’
B. ANA’ 2. A’UB’
C. (AUB) 3. U
D. (AnB) 4. ¢
E. ¢ 5. A
F. U’
G. (A7)




106.

Codes:

A B C D E F G
@1 2 3 4 5 3 2
b3 4 1 2 3 4 5
c04 3 2 1 4 5 3
@s 4 3 2 1 4 1
Column -1 Column - 11
(Set) (Roster-form)
(A) {x e N:x"<25} 1.{1,2,3,4,5}
(B) Set of integers 2.{2,3,5}

between — 5 and 5
(O) {x :xisanatural 3.{4,-3,-2,-1,0,1,2,3,4}

number less than 6}

(D) {x:xisaprimenumber |4.{1,2,3,4}
which is a divisor of 60}
Codes:
A B C D
(@) 4 2 1 3
(b) 1 3 4 2
(© 1 2 3 4
d 4 3 1 2
107. Column-1I Column - IT
(A) IfAUB=ANB,then . A=B
(B) LetA,Band Cbethe 2. AuUB
sets such that
AuB=AuCand
ANB=AnNC,then
(C) IfP(A)=P(B),then 3. AcB
D) Au(B-A)isequal to . (AnBNCY
(E) Let U be the universal set 5. B=C
and AU BuwWC=U. Then,
{(A-B)uB-C)U(C-A)}
is equal to
(F) Theset(AnB')Y U (Bu(C) 6 A'UB
is equal to
Codes:
A B C D E F
@ 1 2 3 4 5 6
(b) 3 2 1 5 6 4
(¢ 2 1 5 4 6 2
d 3 5 1 2 4 6
108. If U={1,2,3,4,5,6,7}, A=1{2,4,6},B={3,5} and
C={1,2,4,7}, then match the columns.
Column-I Column-II
(A) AuBnNO) 1. {1,2,4,7}
B) (AnB)UC 2. {6}
©) An@BuUCY 3. {1,3,5,7}
D) AAuBnC) 4. {17}
E) A'NnB 5. {2,4,6}

109.

SETS
Codes :
A B C D E
(@ 1 5 3 2 4
(b) 5 1 2 3 4
) 5 1 3 4 2
d 3 4 5 1 2

Match the complement of sets of the following sets in
column-I with the sets in column-II.

Column - 1

Column - 11

(A) {x:xisaprimenumber}

1. {x:xisnot divisibleby 15}

(B) {x:xisamultipleof3}

(©) {x:xisanatural number

2. {x:xis an odd natural
number}
3. {x:xisnotaprime

divisible by 3 and 5} number }
(D) {x:xisanevennatural | 4. {x:xisnotamultipleof3}
number}
Codes :
A B C D
(@ 3 4 2 1
b) 1 2 3 4
(© 3 4 1 2
d 4 3 2 1

INTEGER TYPE QUESTIONS

Directions : This section contains integer type questions. The
answer to each of the question is a single digit integer, ranging
from 0 to 9. Choose the correct option.

110.

111.

112.

113.

114.

115.

116.

IfX=1{1,2,3,...,10} and ‘a’ represents any element of X,
then the set containing all the elements satisfy a + 2 = 6,
aeXis

@ {4} (b) {3}

(© {2} (d) {5}

Ifa set is denoted as B = ¢, then the number of element in B
is

(@ 3 by 2

(¢ 1 (d o

LetX={1, 2,3, 4, 5}. Then, the number of elements in X are
@ 3 (b) 2

(¢ 1 (d 5

IfX= {1, 2,3}, then the number of proper subsets is

@ 5 (b) 6

(c) 7 (d 8

The number of non-empty subsets of the set {1, 2, 3, 4} is
3 xa. The value of ‘a’ is

(@ 3 (b) 4
(© 5 (@ 6
If A= ¢, then the number of elements in P(A) is
(@ 3 (b) 2
(¢ 1 @ o

IfA={(x,y) : x> +y? =25} and B= {(x,y) : x> + 9y’ = 144}
then the number of points, A N B contains is

@ 1 (b) 2

© 3 d 4



SETS
117. The cardinality of the set P{P[P(¢)]} is
@ O (b) 1
(¢ 2 (d 4
118. Ifn(A)=8and n (AN B)=2, then n[(A " B)' " A] is equal
to
(@ 8 (b) 6
(c) 4 (d 2 @@ (PNQ)N(PNR)
119. Ina school, there are 20 teachers who teach Mathematics or

Physics of these, 12 teach Mathematics and 4 teach both
Maths and Physics. Then the number of teachers teaching
only Physics are
(@) 4

(¢ 12

() 8
@ 16

ASSERTION-REASON TYPE QUESTIONS

Directions : Each of these questions contains two statements,
Assertion and Reason. Each of these questions also has four
alternative choices, only one of which is the correct answer. You
have to select one of the codes (a), (b), (c) and (d) given below.

(a) Assertion is correct, reason is correct; reason is a correct
explanation for assertion.

Assertion is correct, reason is correct; reason 1S not a
correct explanation for assertion

(c) Assertion is correct, reason is incorrect

(d) Assertion is incorrect, reason is correct.

120. Assertion : The number of non-empty subsets of the set
{a, b, ¢, d} are 15.

Reason : Number of non-empty subsets of a set having n
elements are 2" — 1.

Suppose A, B and C are three arbitrary sets and U is a
universal set.

Assertion : If B=U — A, then n(B) = n(U) — n(A).
Reason : If C = A — B, then n(C) = n(A) — n(B).
Assertion : Let A= {1, {2, 3}}, then

P(A) = {{1}, {2,3}, ¢, {1, {2, 3}}}.

Reason : Power set is set of all subsets of A.
Assertion : The subsets of the set {I,
{1 1), ({2} and {1, {2}}.

Reason : The total number of proper subsets of a set
containing n elements is 2" — 1.

(b)

121.

122.

123. {2}} are

124. Assertion : For any two sets A and B, A—- B — B’

Reason : If A be any set, then AN A" = ¢.

CRITICAL THINKING TYPE QUESTIONS

Directions : This section contains multiple choice questions. Each

question has four choices (a), (b), (c) and (d), out of which only

one is correct.

125. What does the shaded portion of the Venn diagram given
below represent?

126.

127.

128.

129.

(b) (PNQ-R)U(PNR)-Q)

© (PUQ-R)N(PNR)-Q)
@ (PNQUR)N(PUQ)-R)

What does the shaded region represent in the figure given
below ?

@ PuQ-(PnQ

(b) Pn(QNR)

© PNnQnN(PNR)

d PmnQuU(PNR)

Two finite sets have m and n elements. The total number of
subsets of the first set is 56 more than the total number of
subsets of the second set. The values of m and n are:

(@ 7,6 (b) 6,3

© 51 d 8,7

If A is the set of the divisors of the number 15, B is the set of
prime numbers smaller than 10 and C is the set of even
numbers smaller than 9, then (A U C) N Bis theset

@ {1,3,5} (b) {1,2,3}
© {2.3,5} d {2,5}
Let S = the set of all triangles, P = the set of all isosceles

triangles, Q = the set of all equilateral triangles, R = the set of
all right-angled triangles. What do the sets P~ Q and R—P
represents respectively ?

(@) The set ofisosceles triangles; the set of non- isosceles
rightangled triangles

(b) The set of isosceles triangles; the set of right angled
triangles

(c) The set of equilateral triangles; the set of right angled
triangles

(d) The set of isosceles triangles; the set of equilateral

triangles



130.

131.

132.

133.

134.

135.

136.

SETS

If A and B are non-empty sets, then P(A) U P(B) is
equal to
(@) P(AuUB) (b) P(ANB)

(c) P(A)=P(B) (d) None of these

Let A= {(1, 2), (3, 4), 5}, then which of the following is
incorrect?

(@ {3,4} & Aas(3,4)is an element of A

(b) {5}, {(3, 4)} are subsets of A but not elements of A
(c) {1, 2}, {5} are subsets of A

(d) {1, 2), (3, 4), 5} are subset of A

Let U be the set of all boys and girls in school. G be the
set of all girls in the school. B be the set of all boys in the
school and S be the set of all students in the school who
take swimming. Some but not all students in the school

take swimming,
U U
‘Q
(@) el'\ (b) ) s Q
U
S
(@) ‘a (d) None of these
If A = {a, {b}}, then P(A) equals.

@ {9, {a}, {{b}}, {a, {b}}}
(b) {9, {a}}

(© {{a}, {b}, ¢}
(d) None of these

If A and B are two sets, then (A-B) U (B—-A) U (AN B)
is equal to

(@ Only A b) AUB

© (AuUB) (d) None of these

A market research group conducted a survey of
2000 consumers and reported that 1720 consumers like
product P, and 1450 consumers like product P,. What is
the least number that must have liked both the products?

(@ 1150 (b) 2000
(c) 1170 (d) 2500
In a town of 10000 families, it was found that 40% families

buy newspaper A, 20% families buy newspaper B and 10%
families buy newspaper C, 5% buy A and B, 3% buy B and
C and 4% buy A and C. If 2% families buy all of three

137.

138.

139.

140.

141.

142.

143.

newspapers, then the number of families which buy A
only, is

(@) 4400 (b) 3300

(c) 2000 (d) 500

A class has 175 students. The following data shows the
number of students opting one or more subjects.
Maths—100, Physics—70, Chemistry—40, Maths and
Physics—30, Maths and Chemistry—28, Physics and
Chemistry—23, Maths, Physics and Chemistry—18.
How many have offered Maths alone?

(@ 35 (b) 4
(© 60 d 22

IfaN = {ax:x € N}, then the set 3N " 7N is

(@ 2IN (b) 10N (c) 4N (d) None
If A={xeR:0<x<3}and B={xeR:1<x <5} then

AABis

@ {xeR:0<x<l} (b) {xeR:3<x<5}

(¢) {xeR:0<x<lor3<x<5(d) ¢

Let A, B, C be finite sets. Suppose thatn (A) =10, n (B) =15,
n (C)=20,n(AnB)=8 and n (BNC)=09. Then the possible
value of n (AUBUC) is

(@ 26

(b) 27

(c) 28

(d) Any ofthe three values 26, 27, 28 is possible

A market research group conducted a survey of 1000
consumers and reported that 720 consumers liked product A
and 450 consumers liked product B. What is the least number
that must have liked both products ?

(@ 170 (b) 280

(c) 220 (d) None

Each student in a class of 40, studies at least one of the
subjects English, Mathematics and Economics. 16 study
English, 22 Economics and 26 Mathematics, 5 study English
and Economics, 14 Mathematics and Economics and 2 study
all the three subjects. The number of students who study
English and Mathematics but not Economics is

@ 7 (b) 5
(c) 10 d 4
A survey of 500 television viewers produced the following

information, 285 watch football, 195 watch hockey, 115 watch
basket-ball, 45 watch football and basket ball, 70 watch football
and hockey, 50 watch hockey and basket ball, 50 do not watch
any of the three games. The number of viewers, who watch
exactly one of the three games are

(a) 325 (b) 310

(c) 405 (d 372
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144. Out of 800 boys in a school, 224 played cricket, 240 played 146. Let V= {a,e,i,0,u}, V-B= {e, 0} and B—V = {k}. Then,

hockey and 336 played basketball. Of the total 64 played
both basketball and hockey, 80 played cricket and basketball
and 40 played cricket and hockey, 24 played all the

three games. The number of boys who did not play any game
is:
(@) 128 (b) 216
(c) 240 (d) 160
145.Let A, B, C be three sets. If A € B and B < C, then
@ AcC b) Az C
0 AeC d A€C

147.

the set B is
(@) {a,i,u} (b) {a,e k u}

(¢ {a, i,k u} (d {a,e ik u}

From 50 students taking examination in Mathematics,
Physics and Chemistry, each of the students has passed
in at least one of the subject, 37 passed Mathematics,
24 Physics and 43 Chemistry. Atmost 19 passed
Mathematics and Physics, atmost 29 Mathematics and
Chemistry and atmost 20 Physics and Chemistry. Then, the
largest numbers that could have passed all three
examinations, are
(@ 12

(c) 15

®) 14
@ 16



HINTS AND SOLUTIONS

SETS

CONCEPT TYPE QUESTIONS

12.

13.
14.

15.
16.

17.

@
)

@

©

@)

@

@)

@

@
@

©
©

)

2. (@ 3.
Note: (AU B)'= A'"B'(By De-morgan’s law) and
(AnB)'=A"UB'
The number of
{1,2,3,...n}is 2" —1.
Hence the number of proper subset of {a, b, c} is
23-1=7
A set which does not contain any element is called

proper  subsets  of

an empty or void or null set.

But zero set contain 0.

Given 4= {1,2,3,4},B=1{3,4,5,6}

L A-B={1,2}

Let A={x,y}

Power set = Set of all possible subsets of A
L P(A)= {0, x5 AYE Xy}

10. (¢) 11. (a)

The days of a week are well defined.

Hence, the collection of all the days of a week, is a set.

Wehave, V={a,e,i,o0,u}and

B={a,i k,u}
. V-B={e, o0}
-+ the element e, o belong to V" but not to B
s B-V={k}

the element k& belong to B — V but not to
V-B.
AuUB={ab} U{a,bc}=1{ab,c}
If A and B are finite sets, then
ANnB

A-B=A-(ANnB)
From the Venn diagram

— n(A-B)=n(A)-n(ANB)

Since, ¢ is an empty set, ¢ € {d}

18.
19.

20.

21.
22,
23.

24,

©
@
@

@

In the given sets, the set of all primes is an infinite set.
Given:A={3,6,9,15....} and

B={5,10,15,20,.....}

A N B= {x:xismultipleof 3 and 5}

= AnNB={x:xismultipleof 15}

= AnB={15,30,45,...}
Wehavex2=16=>x=+4

Also,2x=6=>x=3

There is no value of x which satisfies both the above
equations. Thus the set A contains no elements

A=)
Clearly A= ¢={}
%2+ 1 =0 has no solution in R

Let T denotes tea drinkers and C denotes coffee drinkers
in universal set U.

(

From the diagram, we get
at+b+c=52 (D)

a=16 .(if)

a+b=33 ..(ii)

Put a= 16 in equation (iii), we have
16+b=33 = b=17

Now, substitute the values of a and b in equation (i),
we get

16+17+c=52
c=52-33=19
Let A = Set of Tamil speaking students and

B = Hindi speaking students

n (A)=400,n (B)=2300and n (A U B)=600

n(AUB)=n(A)+n(B)-n(AnB)

= n(AnB)=n(A)+n(B)-n(AuUB)
=400+ 300 - 600 =100
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25. (b) Total number of students =500 Subsets of {4, 5} are ¢, {4}, {5}, {4, 5}.
Let H be the set showing number of students who can Subsets of {0} are ¢, {0}.
speak Hindi = 475 and B be the set showing number of 32. (d) It is clear from the figure that set A U C is not
students who can speak Bengali = 200 shaded and set B is shaded other than A U C, i.e.,
So,n (H) =475 and n (B) =200 and given that 33 B-(AVO).
n (BUH)=500 - 0
we have 34. ©) AN(AUB) =AN(A'NB)=(ANA)NB
n(BUH)=n(B)+nH)—n(BNH) ,
s 500=200+475—n (B H) = 0nB' =0
BAH) =175 35. (¢) Let A and B be the two sets of news channel such
59,1 o that n(A) = 63, n(B) = 76, n(A U B) = 100
Hence, persons who speak Hindi only=n (H)—n (B~ H) Also, n(A M B) = x
=475-175=300 Using, n(A U B) = n(A) + n(B) — n(A N B)
26. () Given,A={3,6,9, 12} = 100=63+76-x
={x:x=3n,neNand 1 <n<4} = x=139-100=39
and B=1{1,4,9,....., 100} Again, n(A N B) < n(A)
={x:x=n’,neNand1<n<10} = ;9363 6
27. A=f{x:xeZandx’—5x +6=0} = {2,3 o 39 =x<63.
® (@ {).( * € . anex X 1= 23 36. (c) We sce that each member in the given set has the
So, A is a finite set .
L 5. numerator one less than the denominator. Also, the
(b) B={x:xeZandx"is even} numerator begins from 1 and do not exceed 6.
={,-6,-4,-2,0,2,4,6, ...} Hence, in the set-builder form, the given set is
Clearly, B is an infinite set.
(0 D={x:x e Zandx>-10} {x:x=i, where ne N and 1Sn£6}.
={9,-8,~7, ...} n+l
Clearly, D is an infinite set. 37. (a) Since, 3*— 1 is an even number for all x € Z". So, the
28. (@ given set in roster form is {1, 2, 3, 4, 5}.
(@ [x|=5=x=5 [-+xeN] 38. (¢) A student cannot study simultaneously in both
. Given set is singleton. classes X and XI. Thus, the set B contains no
b) [X|=6=x=-6,6 [ xeZ] element at all. .
) . . . 39. (@ We note that every element of Y is also an element
.. Given set is not singleton. . .. .
2 10— (x+ 1)2 _0 of X, as if a student is in your class, then he is also
© x X in your school.
= x=-1,-1 40. (@ IfA c BandA =B, then A is called a proper subset
Since, -1 € N, .. given set = ¢ of B and B is called a super set of A.
) 41. (@) Leta,b e Randa<b. Then, the set of real numbers
& *=7=x==+J7. {x : a< x <b} is called an open interval. And a, b do
29. () not belong to this interval.
(a) There is no odd natural number divisible by 2, so 42 (@) ais not an element of {{a}, b}
there will be no element in this set, hence it is a null ~a¢ {{a}, b}
{b, c} is the element of {a, {b, c}}
set.
. . L . {b, c} € {a, {b, c}}
(b) There is only one even prime number which is 2, i.e.
. . b e {a, b} butb ¢ {a, {b, c}}
there is an element, so it is not a null set. b b
(¢) There is no natural number which is less than 5 and fa, b} @ {a, {b, cj}.
greater than 7, i.e. there is no element, soit is a null set. 43. ) a. b° represents [a, b).
(d) Since, parallel lines never intersect each other, so — o————e represents (a, b].
they have no common point, i.e. no element, so it is a b
a —O0—————0— represents (a, b).
a b
null set. o e— represents [a, b].
30. (¢) Giventhat A= {x:x=n%n=1,23}={l,4,9 “ ha. L b
. Number of elements in A is 3. - ®) The mterva(l) in the figure is [a, b].
So, number of proper subsets = 2° — 1 = 7. 45. (© n[P(@)]=2 _11 [ n(¢)=0]
31. (@) Subsetof {}ic., ¢ is o. n[P(P(¢))]=2" =2

Subsets of {4} are ¢, {4}.

n [P{P(P(4))}]=2°=4.



46.

47.

48.

49.

50.

51.

52.

53.

54.

SETS

@

)

@
©

©

@

B= {4, 6}

All the elements of B are also in A.
BcA

Set B lies inside A in the Venn diagram.

V)

o1 *3
*5

0 7

Most of the relationships between sets can be
represented by Venn diagrams.

The union of two sets A and B can be represented
by a Venn diagram as

“&

Here, X = {Ram, Geeta, Akbar}
and Y = {Geeta, David, Ashok}
Then, X N'Y = {Geeta}
Using the set-builder form, we can write the definition
of difference as
A-B={x:xeAand x ¢ B}
The shaded region in the figure is A — (B U C).

AN B

Clearly, AUB)-(AnB)=(A-B)u (B-A)
If A B and B < C, then these sets is represented
in Venn diagram as

U

Clearly, AUB=B

and BNnC=B

Hence, AUB=BnC.

In the given figure, the shaded portion represents
complement of set A.

5S.

56.

57.
58.

59.

60.
61.

62.

63.

64.

©

@

@

©

@
b)

©

@
)

BuUC=1{23,4,6,7,8!}

(BUC) =U-(BUC)=1{1,5,9, 10}
C-A={4,8}

(C—A) =1{1,2,3,5,6,7,9, 10}.

ANn(ANnB‘=An(A°UB°
=ANAYUANBY=oU(ANB)=AnNB"
A N B c A. Hence, A U (A N B)=A.

Given AU {1,2} = {1,2,3,5,9}.

Hence, A = {3, 5, 9}

Am(AuB)’zAm(A’mB’),

[ (AUB) =A"N B’}

= (ANA’)NnB’,  [By associative law]
=¢nB, [+ AnA"=0¢]
=

AnB-A)=¢ [ xeB-A=x¢A]
A-B= {1} and B-C = {4}

(A-B)x (B-C)={(l, 4);.

Since A < B,

AuB=B

So, n(A U B) =n(B) = 6.

Minimum value of x = 100 — (30 + 20 + 25 + 15)
=100-90 = 10.

A=1{4,8,12,16,20,24, ...}

B={6,12, 18,24, 30, .....}

AcB={12,24, ...} = {x: x is a multiple of 12}.

STATEMENT TYPE QUESTIONS

65. () Asgiven, P = set of square, Q = set of parallelogram,

66.

67.
68.

@

b
@

R= set of quadrilaterals and S = set of rectangles.
Since all squares are parallelogram

= PcQ

Since, all squares are rectangles, .. P = S and alsoall
rectangles are quadrilateral, .. S = R

= 1,3 and 4 are correct
Both statements are incorrect.

Let us consider the sets

A={1,2,4},B={2,5,6} andC= {1, 5,7}

L. A-B={1,4}and A— (AN B)

.. A-B=A-(AnB)

I. AnB)U(A-B)
={2}u{l,4;={1,2,4=A
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m A-BulO)={l1,2,4}-{1,2,5,6,7}={4} and 77. (a) There are infinite lines parallel to X-axis. So, the set
A-B)UA-C)={1,4} U {2,4} = {1, 2,4} of lines parallel to X-axis is infinite.
A (B__k_J C)#(A-B) e (A - C)' There are infinite numbers which are multiple of 5.
69. (¢) In (i) and (iii), we can definitely decide whether a So, the set of numbers, which are multiple of 5,
given particular object belongs to a given collection is infinite.
or not. For example, we can say that the river Nile ) )
. . . There are 26 letters in the English alphabet. So, the
does not belong to the collection of rivers of India. . . ) :
. . set of letters in the English alphabet is finite.
On the other hand, the river Ganga belongs to this .
collection 78. (c¢) Since, 0 € A and 0 does not belong to any of the sets
. ’ . B, C, D and E, it follows that A= B, A# C, A# D,
Again, the collection of most talented batsmen of A=E
India and the golls:chon of books.ls. not well-defined, Since, B = ¢, but none of the other sets are empty.
because the criterion for determining most talented Therefore B # C, B = D and B # E. Also, C = {5} but
batsman and collection of particular kind of books ~5 e D, hence C # D.
may vary from person-to-person. Since, E = {5}, C = E. Further, D = {-5, 5} and
70. (¢) While writing the set in roster form, an element is not E = {5}, we find that D # E. Thus, the only one pair
generally repeated, i.e. all elements are taken as of equal sets is C and E.
distinct. The set of letters forming the word ‘SCHOOL>  79. (¢) There are infinite concentric circles in a plane. So, the
is {S,C, H, O, L} or {H, O, L, C, S}. Here, the order given set is infinite.
of listing elements has no relevance. We can also Now, x> =3 =0
express it as {S, C, H, O, L}. or x2=3
71. (c¢) The collection of all months of a year beginning with or x=+3
the letter J and the collection of all boys in your class o ] ) )
are well-defined. But the collection of ten most ;"hus,'there I: 1}0 ratlllonatl number satisfied x”~3 = 0.
talented writ £ Indi dat f el best o, given set is null set.
a'en e writers of fndia and a feam of eleven bes 80. (c¢) From the definition of subset, it follows that every
cricket batsmen of the world may vary from . . .
set is a subset of itself. Since, the empty set ¢ has no
person-to-person, so these are not well defined. .
element, we agree to say that ¢ is a subset of
Hence, 1 and IV represent the sets. every set
72. (b) Wecan write 60 =2 x 2 x 3 x 5 81. (¢©) A={l,3,5}
* Prime factors of 60 are 2, 3 and 5. B = {x : x is an odd natural number less than 6}
Hence, the set D in roster form is {2, 3, 5}. ={1,3,5}
There are 12 letters in the word “TRIGONOMETRY” Since, every element of A is in B, so A < B.
out of which three letters T, R and O are repeated. Every element of B is in A, so B c A.
Hence, set E in the roster form is Then, A= B.
{T,R,I, GO,N,M, E, Y}. 82. (b) The universal set must contain the elements 0, 1, 2,
73. () The empty set is denoted by the symbol ¢ or { }. 3,4,5,6and 8. . .
74. () The set of real numbers which satisfy 2 1=0is 83. M From all .the three sets, set of alll triangles ina plane
1,1} is the universal set for set of isosceles triangle.
. . (a et A an e two sets. olically, the union o
S ’St.t ¢ Lis fal 84 Let A and B b Symbolically, th i f
(.)’ a ezm ent 118 1aise. A and B write as A U B and the common elements
Given, x” =16 and 2x = 6 of A and B being taken only once.
x=4,4andx=3 85. ® A={a,b,B=1{ab,c}
There is no real x which simultaneously satisfied Since, all the elements of A are in B.
x> =16 and 2x = 6. So, A c B.
So, Statement II is true. Hence, Statement I is false.
75. (¢) We do not know the number of animals living on the w AcB B
Earth, but it is some natural number. So, the set of = f?hu ]130_ BSt ‘ ¢ s ¢
animals living on the Earth is finite. There are infinite eretore, Statement 1L 15 true.
circles passing through the origin (0, 0). So, the set 86. (a) 1 U A
of circles passing through the origin (0, 0) is infinite.
76. (¢) There are infinite positive integer greater than 100. @Q’
So, the set of positive integers greater than 100
is infinite. y
There are 25 prime numbers less than 99. AN B

So, the set of prime numbers less than 99 is finite.



87.

88.

89.

SETS
It is clear from the Venn diagram U
A-B=A-(AnB)
II.  Also, it is clear from above diagram ‘ ‘
A=(AnNnB)u(A-B)
/
U A B (A (.< B)/ The shaded region is
A’ UB
1. Clearly, (ANB) and A’ UB’ are same.
C 90. (@) IfA, B and C are finite sets, then
/Af(BUC) nAuUBuUC)=nA)+nBuUC)-n[AnBuUCO)]
[+ n(A U B)=n(A) +n(B)-n(A N B)]
=n(A) +n(B) +n(C) —n(B N C)

V] -nf[ANnBuUCO)] ...(»1)
Since, An (B U C)=(ANB)uU (An C), we get
nfANn(BuUlC]=nAnB)+nAnC)

—n[(ANnB)n(AnC)]
=nAnNB)+nAnC)-n(AnBnNC)

= (horizontal) lines : A —C Therefore, n(A U B U C) = n(A) + n(B) + n(C)

Il (vertical) lines : A— B ~n(A A B)-nB N C)-n(A N C)

It is clear from the diagrams N £ A B and C tuall - n(A mf m Ct)
A-(BUC)=(A-B)n(A-C) how, if A, B an are mutually pairwise disjoint,
(¢) If A is a subset of the universal set U, then its then
) ANB=¢=BNnC=AnC=AnBnNC
complement A’ is also a subset of U. " n(AUBUC)=n(A) + n(B) + n(C)
We have, A” = {2, 4, 6, 8, 10} 91. () Let U denote the set of surveyed students and X
H AY = x:xeU and A denote the set of students taking apple juice and Y
ence, (A) ={x:xeU and xg A’} denote the set of students taking orange juice. Then,
={1,3,5,7,9} =A n(U) =400, n(X) = 100, n(Y) = 150
It is clear from the definition of the complement that and n(XNY) =75
for any subset of the universal set U, we have nXUY)=nX)+n)-nXNY)
N =100+ 150 - 75
(A7) =A =175
(b) Let U be the uni versal set and A is a subset of U. 175 students were taklng at least one juice.
Then, the complement of A is the set of all elements ,
of U which are not the elements of A. Symbolically, n(X'NY’)=n(XUY)
we write A’ to denote the complement of A with =n(U)-nXUY)
respect to U. Thus, =400-175
A’ ={x:xeUandx ¢ A} =225
Obviously, A’ = U — A Hence, 225 students were taking neither apple juice
nor orange juice.
© [U FEFEFFFFERRR 92. (@ LetXeP(ANB) ()
P < xcAandxcB
a‘a — & x eP(A)andx e P(B)
: %‘. B < x €[P(A)NPB)]...G)
Y, HHHH Hence, from (i) and (ii)

(AUB)/ A AR P(A)nP(B)=P(ANB) .

Now, P(A) U P(B) # P(A U B), we can prove it by an
example.
Clearly, (A UB) and A’ "B’ are same. 93. (© LetA={1,2,3,...n}

No. of subsets of A = 2"



SETS
2"=128 = 2"=2" =n=7 MATCHING TYPE QUESTIONS
. Number of elements in set A =7
94. @ LetX=1{ab,c,d} 102. (b)) If A is a subset of B, we write A — B and if A is not
n(X)=4 a subset of B, then we write A & B.
No. of subsets of X = 2% = 16 In other words, A — B ifa € A, then a € B.
No. of non-empty subsets of A= 16— 1 =15 Now, if A € B = Every element of A is in B
‘ ’ and B « A = Every element of B is in A, then
(*+ Only one set is empty set) we can say A and B are the same set, so that we have
95. (C) L. AUB:{192’3’49576} AcBandBcA<:>A=B,
(AUB)NC={3,4,6} where ‘<’ is a symbol for two way implications and
II. De-Morgan’s law. usually read as if and only if (briefly written as “iff”).
96. (a) OnlyIand Il statements are incorrect. 103. (@) The open interval a < x <b is represented by (a, b)
I A-B=1{3,6,9,15,18,21} or ]ailbg. Tlhe igt.erval als x; b ci;)ntaindegd Foill;;s i}l}slo
_ is called closed interval and is denoted by [a, b]. The
I C-B=12,6,10, 14,20} interval a < x < b closed at the end a and open at the
D-B=1{5,10,15} end b, i.c. [a, b). Similarly, the interval a < x <b is
(C-B)n(D-B)= {10} represented by (a, b].
97. (c) Both the statements are true.
I. n(SUT)=n(S)+n(T)—-n(SNT) 104. (¢) Some properties of operation of intersection are as
=720+450—- n(SNT) follows:
=1170-n(SNT) A . AnB=BnA [commutative law]
1170—n(S A T) <n (U) BANnB)NnC=AnBnNC) : ative low]
associative law
1170—n(SNT) <1000 C.onA=0 [law of ¢]
= nS8NT)=170 D.UNA=A [law of U]
98. (a) Onlystatement-Iis true. E AnA=A [idempotent law]
. ConsiderA=BnC FANBuUC =(ANB)UANCQ)
=(CNA)NC=A=CnNnA=A=B [distributive law]
I. A={a,b} 105. (b) By properties of complement of a set,
P(A)={¢, {a}, {b}, {a,b}} A AUA =U
ANP(A)=¢ B An A =¢
99. () IandIIarethe correct statements. By De-Morgan’s laws,
A-B=A-(AnNB)iscorrect. ,
A=(ANB)uU(A-B)is correct. C (AUB) =A’NB’
Statement-III is false. ,
D. (AnB) =A"UB’
A B
By laws of empty set and universal set,
E ¢ =Uand
A—-(ANnB)
E U =¢
By law of double complementation,
A-B G (A) =A
106. @)
10 ) ) 107. @
100. (¢) I nlzjz A, is the set of first 10 prime numbers (A) Letx €A, thenx € AUB
=>xeAnB (“AuB=AnNB)
={2,3,5,7,11,13,17,19,23,29} —xcB
IL. n(AUB)=n(A)+n(B)-n(ANB) . AcCB .0
50=28+32-n(ANB) Similarly, ify € B, theny e AN B
n(ANB)=60-50=10 >yeA
101. (¢) By definition of union and intersection of two sets, . BcA ...(ii)

both the statements are true.

©

From (i) & (i), A=B
Leta € A, then there exists
x € P(A) such thata € X.



SETS

=xeP(B) (. P(A)=P(B))

ASSERTION-REASON TYPE QUESTIONS

A={a,b,cd}

n(A)=4

Number of subsets of A = 2% = 16, out of which only
one set is empty set because empty set is subset of
every set.

Number of non-empty subsets of A = 2 1=15.
If U is a universal set, then B=U — A = A’, for

which n(B) = n(A’) =n(U) — n(A).

But for any three arbitrary sets A, B and C, we cannot
always have n(C) = n(A) - n(B), if C=A-Bas it
is not specified here whether A is universal set or
not. In case if A is not universal set, then we cannot
conclude.

n(C) =n(A) — n(B).

Hence, Assertion is true but Reason is false.

As A= {1, {2, 3}}

Subsets of A = ¢, {1}, {{2, 3}}, {1, {2, 3}}

Now, {{2,3}} c A

{{2,3}} € P(A)

Assertion is false but Reason is obviously true.
{1} and {2} are the element of {1, {2}}.

So, the subsets of the set {1, {2}} are ¢, {1}, {{2}}
and {1, {2}}.

Hence, Assertion is true.

We know, total number of proper subsets of a set
containing n elements is 2" — 1.

Hence, Reason is true. But Reason is not the correct
explanation of Assertion.

Letx e A-B

xeAandx ¢ B

x e Aandx € B’

X € B’

A-Bc B’

It is true AN A" = ¢ [by complement laws]

Hence, both Assertion and Reason are correct but
Reason is not a correct explanation of Assertion.

CRITICAL THINKING TYPE QUESTIONS

—aeB
=AcB ...0) 120. (@)
Similarly, we can prove BC A .. .(ii)
from (i) and (ii), we have A=B
D) AuB-A)=AuBnNA)=AUB
E)
121. (¢)
From Venn - diagram
(A-B)uB-C)u(C-A)=(AnBNC).
108. (b) 109. (o)
122. @)
INTEGER TYPE QUESTIONS
110. (@) Since,a+2=6 = a=4
.. thegiven set is {4}.
111. (d) An empty set does not contain any element. 123. (®)
112. (d) Number of elementsin X =5
113. (¢c) n(X)=3
Number of proper subset = 2" _q
=2’ 1=8-1=7
114. (c¢) Total number of subset of given set {1, 2,3,4} = 2*=16
Since, ¢ is the subset of every set.
.. Number of non-empty subsets=16—-1=15=3 x5 124. (b)
115. (¢) n(A)=0 =
n[P(A)]=2=1 =
116. (d) A isthe set of points on circle. =
B is the set of points on ellipse. These two intersects at
four points.
.. A N B contains four points.
117. d) P(¢) is the power set of the set ¢.
o Cardinality=P {P[P($p)]} =4
118. ® n[(AnB)YnA]l=n[(A'UB)NA]
=n[(A'nA)u(B'nA)] (Distributive Law) 125. )
=n[¢u(B' NA)]=n(AnB)=n(A)-n(AnB)
119. (b) Let M = set of Mathematics teachers
P = set of Physics teachers
n(only Maths teacher)=n(M)-n (M nP)=12-4=8
Also, n(M U P) =n (only Math teachers)
+ n(Only Physics teachers) + n(M N P) 126. (d)
20 =8+ 4 + n (only Physics teachers) 127. ()

=n=38.

In the given Venn diagram, shaded area between sets P
an Qis (P N Q)—R and shaded area between P and R
is (P N R) — Q. So, both the shaded area is union of
these two area and is represented by
(PNQ)-R)U((PNR)-Q).
The shaded region represents (P m Q) U (P N R).
Given : Two finite sets have m and n elements
2m_2n=56



SETS 19|
= 2Mm_20=64-8 - ,
— gm_9on=96_13 n(AﬁBﬁC)=n{Am(BuC)}
= m=6,n=3 =n(A)—-n{An (Bu C)}

128. ¢©) A={1,3,515,B={2,3,5,7},C=1{2,4,6,8} =n(A)-n(ANB)-nAnNC) +nAnBnC)

129.

130.

131.

132.
133.

134.

135.

136.

@

@

©
)
@
b)

©

U4 u-

b)

S AUC={1,2,3,4,5,68,15}

(AuC)nB=1{2,3,5}

As given :

S =the set of all triangles

P = the set of all isosceles triangles

Q =the set of all equilateral triangles
R =the set of all right angled triangles

P m Q represents the set of isosceles triangles and
R — P represents the set of non-isosceles right angled
triangles.
Let A= {1}, B= {2, 3}, then
AuB={1,2,3}andAnB=¢
Now, P(A) = {¢, {1}}, P(B) = {9, {2}, {3}, {2, 3}}
P(A) U PB) = {4, {1}, {2}, {3}, {2,3}}
P(AUB)={¢, {1}, {2}, {3}, {2, 3}, {1, 2],

{3, 1}, {1,2,3}}
and P(A n B) = {¢}.
{5} is a subset of A as 5 € A

But, {1, 2} is not a subset of A as elements 1, 2 € A.

Let B = {b}. Then, A = {a, B}.
P(A) = {9, {a}, {B}, {a, B}}
= {0, {a}, {{b}}, {a, {b}}}.
A-B)uB-A)uU (AN B)
= only A U only B U Both A and B
=AUB.
Let U be the set of all consumers who
were questioned, A be the set of consumers who
liked product P, and B be the set of consumers who
liked product P,.
It is given that n(U)=2000, n(A) = 1720, n(B) = 1450,
n(A U B) =n(A) + n(B) — n(A n B)

= 1720 + 1450 — n(A N B)

=3170 —n(A N B)
Since, AUBc U
n(A v B) <n(U)
3170 — n(A N B) <2000
3170 — 2000 < n(A N B)
n(ANB)>1170
Thus, the least value of n(A m B) is 1170.
Hence, the least number of consumers who liked
both the products is 1170.
n(A) =40% of 10000 = 4000, n(B) = 2000,
n(C) = 1000, n(A n B) =500, n(B n C) =300,
n(C N A) =400, n(AnBn C)=200

137.

138.

139.

140.

=4000 — 500 — 400 + 200 = 3300.

n(MNP' NC)
=aM)-[nMnNP)+nMnC)—nMnCn P)]
=100-30-28+ 18 =060

[This can be solved directly by seeing the Venn

Diagram]
o
28
We have,

3N ={3x:x e N} =1{3,6,9,12,15,18,21,24.....}

©

@

= {x e N:xisamultiple of 3}
and 7N ={7x:x e N} ={7,14,21,28.....}
= {x e N:xisamultiple of 7}
2. 3NN7N = {x e N: xis amultiple of 3 and 7}

={x € N :xisamultipleof 21} ={21,42, ......}

=2IN
(¢) From the given we have in interval notation A = (0, 3)
and B=[1,5]
Clearly A—B=(0,1)={x e R:0<x <1}
and B-A=[3,5]={xeR:3<x<5}
L AAB=(A-B)u(B-A)=(0,1)U][3, 5]
={xeR:0<x<]l or3<x<5}

(d We have
n(AuBUC)=n(A)+n(B)+n(C)—
n(ANnB)-n(BNC)-n (CNA)+n(AnNBNC)

=10+15+20-8-9-n (CNnA)+n(AnBNC)

=28—{n(CnA)-n(AnBNC)} ..(1)

Sincen (CNA)>2n(AnBNC)

Wehaven(CNnA)-n(ANBNC)>0

From (i) and (ii)

n(AuUBUC)<28

Now,n(AuB)=n(A)+n (B)-n(AnB)
=10+15-8=17

and n(BuC)=n(B)+n(C)-n(BNC)
=15+20-9=26

Since,n (AUBUC)>n (AuUC)and

(i)

(i)



141.

142.

143.

SETS

n (AUBUC) >n (BUC), we have

n (AUBUC) 2 17 and n (AUBUC) > 26
Hence n (AUBUC) 226

From (iii) and (iv) we obtain

26 <n(AUBUC) <28

Alson (AUBUC) is a positive integer
. n(AUBUC) =26 or 27 or 28

@

(iv)

consumers who liked the product A and Y, the set of
consumers who liked the product B. Then n (U) = 1000,
n(X)=720,n(Y)=450

n(XUY)=n(X)+n(Y)—n(XNY)=1170—n (XNY)

L n(XNY)=1170-n(XUY)

Clearly, n (X "Y) is least when n (X U Y) is maximum.

Now, XUY U

- n(XuY)<n (U)=1000

.. the maximum value of n (X\UY) is 1000.

() C stands for set of students taking economics

atb+ct+d+e+tf+g=40; a+b+d +g=16
b+c+et+g =22; d+et+f+g=26

b+g=5; etg=14; g=2

Go by backward substitution

e=12,b=3,d+f=12, cte=17=c=5; a+d=11
atd+f=18=f=7 .. d=12-7=5

@

X
9
éh

ate+f+g=285 b+d+f+g=195
ctd+e+f=115 e+g=451f+g=70, d+g=50
atb+tct+d+e+f+g=500-50=450

Let U be the set of consumers questioned X, the set of 144,

145.

146.

147.

As in previous question, we obtain
a+f=240,b+d=125, c+e=065
ate=215b+f=145;b+c+d=165
atcte=255;a+b+f=335

Solving we get

b=95,c=40,a=190, d=30,e=25,f=50and g=20
Desired quantity=a+b+ c=325

d ate+f+g=224
b+d+f+g=240
ctd+e+tg=336
d+g=64,e+g=80
f+g =40, g=24
=d=40

e=56,f=16
a=128,b=160,c=216
.. Boys who did not play any game
=800—(a+b+c+d+e+f+g)=160

b)) LetA= {1}, B= {{1},2} and C= {{1}, 2, 3}.
Here, Aec BasA={l} andBc Cbut A ¢ C as
leAbutl ¢ C.

V={a e li,o0,u}

V-B={e, o}

i.e., e and o are the elements belong to V but not to B
B-V={k}

i.e., k is the element belongs to B but not to V.
B={a, i, u,k}

Let M be the set of students passing in Mathematics,

A
o/

©

b)

P be the set of students passing in Physics and C be

the set of students passing in Chemistry.

Now, n(M U P U C) = 50, n(M) = 37, n(P) = 24,

n(C) =43

nMNP)<19, 1M N C)<29, n(PnC)<20

[given]

nM u P U C)=nM) + n(P) +n(C) —n(M N P)
- nMNC)—-nPNC)+nMNPNC)<50

37+24+43-19-29-20+ nM NP N C)<50

nMnNPnNC)<50-36

nMnNPNC)< 14

Thus, the largest possible number that could have

passed all the three examinations, is 14.

U



