Class : 11th
Subject : Maths
Chapter : 1
Chapter Name : SET

Exercise 1.1

Q1 Which of the following are sets ? Justify your answer.

(i) The collection of all the months of a year beginning with the letter J.
(ii) The collection of ten most talented writers of India.

(iii) A team of eleven best-cricket batsmen of the world.

(iv) The collection of all boys in your class.

(v) The collection of all natural numbers less than 100.

(vi) A collection of novels written by the writer Munshi Prem Chand.
(vii) The collection of all even integers

(viii) The collection of questions in this Chapter.

(ix) A collection of most dangerous animals of the world.

Answer. (i) The collection of all months of a year beginning with the letter | is a well-defined
collection of objects because one can definitely identify a month that belongs to this collection.
Hence, this collection is a set.

(ii) The collection of ten most talented writers of India is not a well-defined collection because
the criteria for determining a writer's talent may vary from person to person. Hence, this
collection is not a set,

(iii) A tearn of eleven best cricket batsmen of the world is not a well-defined collection because
the criteria for determining a batsrnan's talent may varv from person to person. Hence, this
collection is not a set.

(iv) The collection of all boys in your class is a well-defined collection because you can definitely
identify a boy who belongs to this collection. Hence, this collection is a set,

(v) The collection of all natural numbers less than 100 is a well-defined collection because one
can definitely identify a number that belongs to this collection. Hence, this collection is a set.
(vi) A collection of novels written by the writer Munshi Prenn Chand is a well-defined collection
because one can definitely identify a book that belongs to this collection.

Hence, this collection is a set.

(vii) The collection of all even integers is a well-defined collection because one can definitely
identify an even integer that belongs to this collection. Hence, this collection is a Set.

(viii) The collection of auestions in this chanter is a well-defined collection because one can



definitely identify a question that belongs to this chapter. Hence, this collection is a set.

(ix) The collection of most dangerous mimals of the world is not a well-defined collection
because the criteria for determining the dangerousness of an animal can vary from person to
person. Hence, this collection is not a set.
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Q2 Let A=1{l1,2,3, 4,5, 6]. Insert the appropriate symbol € or & in the blank
Spaces:

(i)5...A(ii)8...A (i) 0...A

(iv)4...A (V) 2...A Vi) 10...A

Answer.
(i)5€A
(i) 8 A
(iii) 0 ¢ A
(iv)de A
(v)2€e A
(vi) 10 € A
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Q3 Write the following sets in roster form:
(i) A={z:zisanintegerand —3 <z < T}
(ii) B = {x : « is a natural number less than 6}
(#91) C = {z : x is a two-digit natural number such that the sum of its digits is 8}

(iv) D = {z : « is a prime number which is divisor of 60}
(v) E = The set of all letters in the word TRIGONOMETRY
(vi) F = The set of all letters in the word BETTER

Answer.
(i) A= {z:zisanintegerand —3 < a < T}

The elements of this set are — 2,—1,0,1,2,3,4,5, and 6 only.
Therefore, the given set can be written in roster form as
A={-2,-1,0,1,2,3,4,5,6}
(ii) B = {z : z is a natural number less than 6}
The elements of this set can be written in roster form as
B ={1,2,3,4,5}
(iii) C = {x: x is a two-digit natural number such that the sum of its digits is 8}



The elements of this set are 17, 26, 55, 44, 53, 62, 71, and 80 only.

Therefore, this set can be written in roster form as
C={17, 26, 35, 44, 53, 62, 71, 80}

(iv) D = {x: x is a prime number which is a divisor of 60}

2|60

2130

3115

2

60=2%x2x3x5

The elements of this set are 2, 3, and 5 only.

Therefore, this set can be written in roster form as D = {2, 3, 5}.

(v) E = The set of all letters in the word TRIGONOMETRY

There are 12 letters in the word TRIGONOMETRY, out of which letters T, R, and O are repeated.
Therefore, this set can be written in roster form as

E={T,R,1,G,0O,N, M, E, Y}

(vi) F = The set of all letters in the word BETTER

There are 6 letters in the word BETTER, out of which letters E and T are repeated.
Therefore, this set can be written in roster form as

F={B,E, T, R}
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Q4 Write the following sets in the set-builder form :
(i) (3, 6,9, 12} (ii) {2,4,8,16,32} (iii) {5, 25, 125, 625}
(iv) {2, 4, 6, ...} (v) {1,4,9, .. .,100}

Answer. (i) {3,6,9,12}={x:x=3n,nENand 1 <n < 4}
(ii) {2, 4, 8, 16, 32}

It can be seen that 2=21,4=22,8=23, 16 = 24, and 32 = 25.
~{2,4,8,16,321={x:x=2n,nENand 1 <n<5}

(iii) {5, 25, 125, 625}

It can be seen that 5 =51, 25=52, 125 =53, and 625 = 54.
=~ {5, 25, 125, 625} = {x: x=5n,nEN and 1 £ n < 4}

(iv) {2, 4,6...}

It is a set of all even natural numbers.

= {2, 4, 6 ...} = {x: x is an even natural number}

W) {1,4,9... 100}

P a —_—— - _—— a o -



It can be seen that 1 = 12,4 = 22,9 =32...100 = 10Z.
~{1,4,9... 100} = {x: x=n2,nENand 1 <n < 10}

Page : 05, Block Name : Exercise 1.1

Q5 List all the elements of the following sets :

(i) A = {x : x is an odd natural number}

(ii) B {x: x is an integer, -1/2 < x <9/2}

(ili) C = {x : x is an integer, z* < 4}

(iv) D = {x : x is a letter in the word “LOYAL”"}

(v) E = {x : x is a month of a year not having 31 days}

(vi) F = {x : x is a consonant in the English alphabet which precedes k }.

Answer. (i) A = {x: X is an odd natural number}={1, 3,5, 7,9...}

1 9
——<n<;
(i) B = {x: x is an integer; 2 &)
1 9
-—=-{.5 —=45
It can be seen that 2 and 2

.5 ={0.1.2.3.4)

(iii) C = {x: x is an integer;}

It can be seen that
(-1)2=1<4;(-2)2=4<4;(-3)2=9>4
02=0<4

12=1<4

22=4<4

32=9>4

SC={-2,-1,0,1,2)

(iv) D = (x: x is a letter in the word “LOYAL”) = {L, O, Y, A}

(v) E = {x: x is a month of a year not having 31 days}

= {February, April, June, September, November}

(vi) F = {x: x is a consonant in the English alphabet which precedes k]}
=Ib,c,d,f g h,ij
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Q6 Match each of the set on the left in the roster form with the same set on the right

described in set-builder form:
AY R B R {aY Ix * x i< a nrime numher and a divisar nf 61



(ii) {2, 3}......... (b) {x : x is an odd natural number less than 10}
(iii) {M,A,T,H,E,I,C,S}........ (c) {x : x is natural number and divisor of 6}
(iv) {1,3, 5, 7, 9}....... (d) {x : x is a letter of the word MATHEMATICS}

Answer. (i) All the elements of this set are natural numbers as well as the divisors of 6.
Therefore,(i) matches with (c).

(ii) It can be seen that 2 and 3 are prime numbers. They are also the divisors of 6.
Therefore, (ii) matches with (a).

(iii) All the elements of this set are letters of the word MATHEMATICS.
Therefore, (iii) matches with (d).

(iv) All the elements of this set are odd natural numbers less than 10.
Therefore, (iv) matches with (b).
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Exercise 1.2

Q1 Which of the following are examples of the null set
(i) Set of odd natural numbers divisible by 2

(ii) Set of even prime numbers

(iii) { x : x is a natural numbers, x<5and x> 7 }

(iv) { y : y is a point common to any two parallel lines}

Answer. (i) A set of odd natural numbers divisible by 2 is a null set because no odd number is
divisible by 2.

(ii) A set of even prime numbers is not a null set because 2 is an even prime number.

(iii) {x: x is a natural number, x < 5 and x > 7} is a null set because a number cannot be
simultaneously less than 5 and greater than 7.

(iv) {y: y is a point common to any two parallel lines} is a null set because parallel lines do not
intersect.

Hence, they have no common point.

Page : 08, Block Name : Exercise 1.2

Q2 Which of the following sets are finite or infinite
(i) The set of months of a year
1) {028,003

(iii) {1, 2, 3, .. .99, 100}



(1v) The set of positive Integers greater than 100
(v) The set of prime numbers less than 99

Answer. (i) The set of months of a year is a finite set because it has 12 elements.

(ii) {1, 2, 53 ...} is an infinite set as it has infinite number of natural numbers.

(iii) {1, 2, 3...99, 100} is a finite set because the numbers from 1 to 100 are finite in number.
(iv) The set of positive integers greater than 100 is an infinite set because positive integers
greater than 100 are infinite in number.

(v) The set of prime numbers less than 99 is a finite set because prime numbers less than 99 are
finite in number.
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Q3 State whether each of the following set is finite or infinite:
(i) The set of lines which are parallel to the x-axis

(ii) The set of letters in the English alphabet

(iii) The set of numbers which are multiple of 5

(iv) The set of animals living on the earth

(v) The set of circles passing through the origin (0,0)

Answer. (i) The set of lines which are parallel to the x-axis is an infinite set because lines parallel
to the x-axis are infinite in number.

(ii) The set of letters in the English alphabet is a finite set because it has 26 elements.

(iii) The set of numbers which are multiple of 5 is an infinite set because multiples of 5 are
infinite in number.

(iv) The set of animals living on the earth is a finite set because the number of animals living on
the earth is finite (although it is quite a big number).

(v) The set of circles passing through the origin (0, 0) is an infinite set because infinite number of
circles can pass through the origin.
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Q4 In the following, state whether A = B or not:

(YA={a,b,c,d},......... B={d,c,b,a}

(ii)A=1{4,8,12,16},........ B={8, 4, 16, 18}

(iii)) A= {2, 4, 6, 8, 10},......... B ={x : xis positive even integer and x < 10}
(iv) A ={ x : x is a multiple of 10},......... B={10,15,20.25,30,...}

Answer. (i) A={a,b,c,d};B={d, c, b, a}

The order in which the elements of a set are listed is not significant.
~A=B

(i) A={4,8, 12, 16); B=1{8, 4, 16, 18}

eA ™ kL e Aan T



1T can pe seen tnat 14 & A DUT 14 & b.
JAZB

(iii) A = {2, 4, 6, 8, 10}

B = {x:x is a positive even integer and x < 10}
=12,4,6,8, 10}

~A=B

(iv) A = {x: x is a multiple of 10}
B={10, 15, 20, 25, 30 ...}

It can be seen that 15 € Bbut 15 & A.
SAZB
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Q5 Are the following pair of sets equal ? Give reasons.
(i) A= {2, 3}, B = {x : x is solution of x 2* 4+ 5z + 6 = 0}

(ii) A={x : x is a letter in the word FOLLOW}
B={y:vyisaletter in the word WOLF}

Answer. (i) A = {2, 3}; B = {x: x is a solution of 2 + 5z + 6 = 0}

The equation x2 + 5x +6=0canbe solved as: x(x +3) +2(x+3)=0(x+2)(x +3)=0x=-2o0rx =
-3

~A=1[2, 3} B={-2,-3]

SAZB

(ii) A = [x: x is a letter in the word FOLLOW]} = {F, O, L, W}

B ={y: vy is a letter in the word WOLF} = {W, O, L, F}

The order in which the elements of a set are listed is not significant.

A=B
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Q6 From the sets given below, select equal sets :
A={2,4,8,12},B={1,2,3,4},C={4,8,12,14},D={3, 1, 4, 2}
E={-1,1},F={0,a},G={1,-1}, H={0,1}

Answer. A=1{2,4,8,12}; B=1{1, 2,3,4}; C={4, 8, 12, 14}
D={31,4,2;E={-1,1};F={0, a}

G={1,-1};H={0, 1}

It can be seen that

SEASEBSED,SEE SEFS8EG,SEH
=A#B,A#D,A#E A#F,A#G A#H

Also,2 EA,2€C

SAZEC

LA ol ST R ST P o A A O S A e B A



SED,AELIEL IEFIELIEH
~B2C,B2E,BZF,B#G,B#H
12€C,12&D,12¢E,12&F, 12&€G,12&€H

. C#D,C#E,C#F,C#G,C#H
4ED,4¢E4¢€F,4¢ G, 4¢H
~D#E,D#2F,D#G,D#H

Similarly, E#F,E#G,E#H

FG,F#H,G=#H

The order in which the elements of a set are listed is not significant.
~B=DandE=G

Hence, among the given sets, B=Dand E =G.
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Exercise 1.3

Q1 Make correct statements by filling in the symbols < or ¢ in the blank spaces :
DL 54} 012545V a; boe ks [ Bicyd]

(iii) {x : x is a student of Class XI of your school}. . .[x : x student of your school}

(iv) {x : x is a circle in the plane} .. .{x : x is a circle in the same plane with

radius 1 unit}

(V) {x : x is a triangle in a plane} ... {x : x is a rectangle in the plane}

(vi) {x : x is an equilateral triangle in a plane} . . . {x : x is a triangle in the same plane}
(vii) {x : x is an even natural number} . .. {x : x is an integer}

Answer. (i) {2, 3,4} € {1,2,3,4,5}

(i) {a,b,c}&{b,c,d}

(iii) {x: x is a student of class XI of your school}c {x: x is student of your school}

(iv) {x: x is a circle in the plane} ¢ {x: x is a circle in the same plane with radius 1 unit}
(v) {x: x is a triangle in a plane} ¢ {x: x is a rectangle in the plane}

(vi) {x: x is an equilateral triangle in a plane}c {x: x in a triangle in the same plane}
(vii) {x: x is an even natural number]} < {x: x is an integer}
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Q2 Examine whether the following statements are true or false:
M{ab}&{bca}
(ii) { a, e } = { x : x is a vowel in the English alphabet}

fAidvr1 7 T1~11 7 CO



Llll}[l,a,DJH[L,J,D‘I

(ivi{a}lc{a,b,c}

v {a}€{ab,c}

(vi) { x : x is an even natural number less than 6} = { x : x is a natural number
which divides 36}

Answer. (i) False. Each element of {a, b} is also an element of {b, c, a}.
(ii) True. a, e are two vowels of the English alphabet.

(iii) False. 2€{1, 2, 3}; however, 2&{1, 3, 5}

(iv) True. Each element of {a} is also an element of {a, b, c}.

(v) False. The elements of {a, b, c} are a, b, c. Therefore, {a}<{a, b, c}
(vi) True. {x:x is an even natural number less than 6} = {2, 4}

[x:x is a natural number which divides 36}= {1, 2, 3, 4, 6, 9, 12, 18, 36}
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Q3LetA={1,2,{3,4},5]}. Which of the following statements are incorrect and why?
(i) {3, 4} c A, (ii) {3, 4]} € A, (iii) {{3,4]} c A

(ivVieA W)1cA vi){l,25cA

(vii) {1, 2, 5} € A, (viii) {1, 2,3} C A, (ix) g E A

(x) @ < A, (xi) {p} = A

Answer. (i) False. Each element of {a, b} is also an element of {b, c, a}.
(ii) True. a, e are two vowels of the English alphabet.

(iii) False. 2€{1, 2, 3}; however, 2€&{1, 3, 5}

(iv) True. Each element of {a} is also an element of {a, b, c}.

(v) False. The elements of {a, b, c} are a, b, c. Therefore, {a}<{a, b, c}
(vi) True. {x:x is an even natural number less than 6} = {2, 4}

{x:x is a natural number which divides 36}={1, 2, 3,4, 6,9, 12, 18, 36}
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Q4 Write down all the subsets of the following sets:

(i) {a},(ii) {a, b}
(iii) {1, 2, 3),(iv) @

Answer. (i) The subsets of {a} are @ and {a}.

(ii) The subsets of {a, b} are®, {a}, {b}, and {a, b}.

(iii) The subsets of {1, 2, 3} are®, {1}, {2}, {3}, {1, 2}, {2, 3}, {1, 3}, and
i1, 2, 3}

(iv) The only subset of ® is®.

Page : 153 . Rlacrk Name : Exercise 1.3
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Q5 How many elements has P(A), if A = ¢?

Answer. We know that if A is a set with m elements i.e., n(A) = m, then n[P(A)] = 2™.
If A=, then n(A) =0.

~n[PA)]=2°=1

Hence, P(A) has one element.
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Q6 Write the following as intervals :
(iY{x:xER,-4<x<6}(ii){x:xER,-12<x< =10}
(i) {x:xER0<x<T}iv){x:xER,FT<x<4]

Answer. (i) {x: X ER, -4 <x <6} = (-4, 6]
(i) fx:x ER, -12<x<-10}=(-12, -10)
(i) {x:x€R,0<x<T}=[0,7)
(iv){x:xER,3<x<4}=[3, 4]
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Q7 Write the following intervals in set-builder form :
(i) (= 3, 0), (ii) (6, 12), (iii) (6, 12), (iv) (=25, 5)

Answer. (i) (-3,0) = {x:x €R, -3<x<0}
(ii)[6, 12]={x: x ER, 6 <x < 12}

(iii) (6, 12] ={x: x €ER, 6 < x <12}

(iv) [-23,5)={x:Xx € R, -23 <x < 5}
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Q8 What universal set(s) would you propose for each of the following :
(i) The set of right triangles.
(ii) The set of isosceles triangles.

Answer. (i) For the set of right triangles, the universal set can be the set of triangles or the set of
polygons.

(ii) For the set of isosceles triangles, the universal set can be the set of triangles or the set of
polygons or the set of two-dimensional figures.
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Q9 Given the sets A ={1, 3, 5}, B={2, 4, 6} and C = {0, 2, 4, 6, 8}, which of the
following may be considered as universal set (s) for all the three sets A, B and C
(i){0,1,2,3,4,5, 6]

(i) o

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

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

Answer. (i) It canbe seenthat A = {0, 1, 2, 3, 4, 5, 6}

Bc{0,1,2,34,5,6)

However, C ¢ {0, 1, 2, 3, 4, 5, 6}

Therefore, the set {0, 1, 2, 3, 4, 5, 6} cannot be the universal set for the sets A, B, and C.
(iDAED,BED, CED

Therefore, ® cannot be the universal set for the sets A, B, and C.
(ii)A<]0,1,2,3,4,5,6,7,8,9, 10}

Bc{0,1,2,3,4,5,6,78,9,10}

cci0,1,2,34,56,78,9, 10}

Therefore, the set {0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10} is the universal set for the sets A, B, and C.
(iviAc{l,2,3,4,5,6,7,8)

Bc{l,2,34,5,6,7 8}

However, C ¢ {1, 2, 53,4, 5,6, 7, 8}

Therefore, the set {1, 2, 3, 4, 5, 6, 7, 8} cannot be the universal set for the sets A, B, and C.
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Exercise 1.4

Q1 Find the union of each of the following pairs of sets :
()X={1,3,5}Y={1, 2, 3]
(ii)A=[a,e,i,0,u}B={a,b,c}

(iii) A = {x : x is a natural number and multiple of 3}

B = {x : X is a natural number less than 6}

(iv) A = {x : x is a natural number and 1 < x <6 }

B ={x:xis a natural number and 6<x< 10}
V)A={1,2,3)},B=0

Answer. (i) X={1, 3,5} Y={1, 2, 3}

XuY={l,23,5}

(i)A={a,e,i,0,u}B={a,b,c}

AuB={a,b,c,e,i,o,u}

(iii) A = {x: x is a natural number and multiple of 3} = {3, 6, 9 ...}



As B = {x: x is a natural number less than 6}={1, 2, 3, 4, 5, 6}
AUB={1,2,4,53,6,912..]
LAUB={x:x=1,2,4,5oramultiple of 3}

(iv) A = {x: x is a natural number and 1 <x<6}={2,3, 4, 5, 6}
B = {x: x is a natural number and 6 < x < 10} = {7, 8, 9}
AUB={2,3,4,5,6,7,8,9

~AUB={pu:x€Nand 1 <x< 10}

WV A={1,2,3},B=0

AUB={1,2,3)
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Q2LetA={a,b},B={a,b,c}.IsAcB?WhatisAUB?
Answer. Here, A ={a, b}and B={a, b, c}

Yes, A c B.

AuB={a,b,c}=B
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Q3 If A and B are two sets such that A < B, then whatis AUB?
Answer. If A and B are two sets such that A < B, then A U B=B.

Page : 17, Block Name : Exercise 1.4

Q41fA={1,2,3,4},B={3,4,5,6},C={56,7,8}andD={78,9, 10 }; find
(i) AU B, (ii) Au C, (iii) BU C, (iv) BU D,
(VAUBUC,(vijAuBuUD,(vi)Bu CuD,

Answer. A={1,2,3,4],B=(3,4,5,6},C=1{5,6,7 8 and D = {7, 8, 9, 10}
()AUB={1,2,3,4,5,6)

()AuC={1,2,34,5,6,78)

(i)Bu C={3,4,5,6,78)

(ivvBuD={3,4,5,6,78,9, 10}

WAUBUC={1,2,3,4,5,6,7, 8]
(vi)AUBUD={1,2,3,4,5,6,7,8,9, 10}
(vi)BuCuD=13,4,5,6,7,8,9, 10}
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Q5 Find the intersection of each pair of sets :



(i)X=1{1,3,5}Y={1, 2,3}
(ii)A={a,e,i,o,u}B=1a, b, c}

(iii) A = [x: x is a natural number and multiple of 3}
B = {x: x is a natural number less than 6}

(iv) A = {x: x is a natural number and 1< x < 6}

B = {x: x is a natural number and 6 < x < 10}
VA={1,2,3,B=0

Answer. (i) X ={1, 3,5}, Y={1, 2, 3}

XnY={1,3}

(ii)A={a,e,i,o0,u},B={a, b, c}

AnB-={a}

(iii) A = {x: x is a natural number and multiple of 3} = (3, 6, 9 ...}
B = {x: x is a natural number less than 6} ={1, 2, 3, 4, 5}

S A nB= {3}

(iv) A = {x: x is a natural number and 1 < x <6} ={2, 3, 4, 5, 6}
B = {x: x is a natural number and 6 < x < 10} = {7, 8, 9}
AnB=9®

WA={1,2,3,B=0

AnB=®
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Q61fA={3579 11}, B={79, 11,13}, C={l11, 13, 15}and D = {15, 17}; find
{)AnB,{)BnC,({i)AnCnD,

(ivyAnC,(v)BnD,(vi)An (BuC), (vii) AnD,
(ViiDAnBUD),({xX)(AnB)n(BUC),X)(AuD)n(BuCQC)

Answer. (i) AnB={7,9, 11}

(iiyBn C={11, 13}

(i) AnCnD={AnC}nD={11}n {15, 17}=0
(ivyAnC={11}

WVBnD=00

(Vi)AnBuC)=(AnB)U(ANnCQC)

={7,9, 11} u {11} ={7, 9, 11}

(vi)AnD=o

(vii) An(BuD)=(AnB)u(AnD)

={7.9, 11jud={79 11}
(iX)(AnB)n(BuUC)={7,9,11}n{7,9,11,13,15}={7,9, 11}
X)AUD)AnBUC)={3,579,11,15,17) n {7, 9, 11, 13, 15}
={7,9, 11, 15}
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Q7 If A =[x : x is a natural number }, B = {x : x is an even natural number}
C = {x : x is an odd natural number}andD = {x : x is a prime number }, find
(i) A n B, (ii) A n C, (iii) A n D,
(ivyBn C, (v)BnD, (vi)C n D,

Answer. A = {x: X is a natural number}={1, 2,3,4,5 ...}
B ={x: x is an even natural number} = {2, 4, 6, 8 ...}

C = {x: x is an odd natural number}={1, 3, 5,7,9 ...}

D = [x: x is a prime number} ={2, 3,5, 7 ...}

(i) A nB = {x: x is a even natural number} =B

(ii) A n C= {x: x is an odd natural number} =C

(iii) A n D = {x: x is a prime number} =D

(ivyBnC=o

(v)B nD={2}

(vi) C n D = {x: x is odd prime number}
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Q8 Which of the following pairs of sets are disjoint

(i){1, 2, 3,4} and {x : x is a natural number and4<x <6}
(iiy{a,e,i,o,u}and{c,d,e,f}

(iii) {x : x is an even integer } and {x : x is an odd integer}

Answer. (i) {1, 2, 3, 4}

[x: x is a natural number and 4 < x < 6} = {4, 5, 6}

Now, {1, 2, 3,4} n {4, 5, 6} = {4}

Therefore, this pair of sets is not disjoint.

(ii) {a, e,i,0,u} n (c, d, e, f} = {e}

Therefore, {a, e, i, 0, u} and (c, d, e, f} are not disjoint.
(iii) {x: x is an even integer} n {x: x is an odd integer} = ®
Therefore, this pair of sets is disjoint.
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Q9IfA={3,6,9,12,15,18,21},B={4,8,12,16,20},
C={2,4,6,8,10,12,14,16},D ={5, 10, 15, 20 }; find
(i) A - B, (ii) A - C, (i) A - D, (iv) B - A,

(v) C - A, (vi) D - A, (vii) B - C, (viii) B- D,

(ix) C - B, (x) D - B, (xi) C - D, (xii) D - C,



Answer. (i) A - B=1{3, 6,9, 15, 18, 21}
(i)A-C=1{3,9,15,18,21}

(i) A-D=1{3,6,9,12, 18, 21}
(iv)B - A= {4, 8, 16, 20}

V) C-A={2,4,8, 10, 14, 16}
(vi) D - A = {5, 10, 20}
(vii) B - C = {20}

(viii) B- D = {4, 8, 12, 16}

(ix) C - B= {2, 6, 10, 14}

x)D - B =5, 10, 15)
(xi)C-D=12,4,6,8, 12, 14, 16}
(xii) D - C = {5, 15, 20}
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Ql0IfX={a,b,c,d}and Y={f, b, d, g}, find
HX-Y, () Y-X @(i)XnY

Answer. (i) X =Y ={a, c}
(i) Y -X={t g}
(iii) X n Y = {b, d}
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Q11 If R is the set of real numbers and Q is the set of rational numbers, then what is
R-Q?

Answer. R: set of real numbers

Q: set of rational numbers

Therefore, R - Q is a set of irrational numbers.
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Q12 State whether each of the following statement is true or false. Justify your answer.
(i){2, 3,4, 5}and { 3, 6} are disjoint sets.

(ii){a,e,i,0,u }and { a, b, ¢, d }are disjoint sets.

(iii){ 2, 6, 10, 14 }and { 3, 7, 11, 15} are disjoint sets.

(iv){2,6,10}and {3, 7, 11} are disjoint sets.

Answer. (i) False

As3E [2,5,4,5),3E€ (3, 6}
={2,3,4, 5} n {3, 6} ={3)
(ii) False



Asa € {a, e, i,0,u},a € {a,b,c,d}
= {a,e,i,o,u}n{a,b,c,d}={a}
(iii) True

As{2,6,10,14} n {3,7, 11,15} =D
(iv) True

As{2,6,10} n {3,7,11}=@

Page : 18, Block Name : Exercise 1.4

Exercise 1.5

QlLetU={1,2,3,4,5,6,7,8,9),A={1,2,3,4)},B={2,4,6,8)and
C={3,4,5,6) Find

(i) A, (ii) B, (iii) (A U C),

(iv) (A U B)', (v) (A"), (vi) (B - C)'

Answer.U={1, 2,53,4,5,6,7, 8,9}
A={1,273,4)

B={2, 4,6, 8}

C={3,4,5, 6}

(i) A'= {5,6,7,8,9}

(ii) B' = {1,3,5,7,9}

(iii) (A v C)' ={1,2,3,4,5,6}

S (AuCY ={7,8,9}

(iv) (A v B)' ={1,2,3,4,6,8}
(AUB) ={5,7,9}

(v) (A =A=11,2,34)

(vi) (B - C)' = {2,8}

(B = C)F — {1: 3,4,5,6,7, 9}
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Q21fU={a,b,c,d,e,f g h}, find the complements of the following sets :
(iA={a,b,c}, (ii)B={d, e, f, g},

(iii) C={a, c, e, g}, (iv) D ={f, g, h, a}

Answer.U={a, b,c,d, e, f, g h}

(i) A={a,b,c}
al ras '

. |



A =1{a,€,J,g, N}
(iiyB={d, e, f, g}
~.B' = {a,b,c,h}
(iii) C={a, c, e, g}
o.C' = {bd, f,h}
(iviD={f, g, h, a}
D' = {b,e,d, e}
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Q3 Taking the set of natural numbers as the universal set, write down the complements
of the following sets:

(i) {x : x is an even natural number}, (ii) { x : x is an odd natural number }

(iii) {x : x is a positive multiple of 3}, (iv) { x : x is a prime number }

(v) {x : x is a natural number divisible by 3 and 5}

(vi) { X : x is a perfect square }, (vii) { x : x is a perfect cube}

(vili) {x:x+5=8} (ix){x:2x+5=9}

X {x:x2T7},x){x:xENand2x+1>10}

Answer. U = N: Set of natural numbers

(i) {x: x is an even natural number} = {x: x is an odd natural number}

(ii) {x: x is an odd natural number}” = {x: x is an even natural number}

(iii) {x: x is a positive multiple of 3} = {x: x € N and x is not a multiple of 3}
(iv) {x: x is a prime number}” ={x: x is a positive composite number and x = 1}
(v) {x: x is a natural number divisible by 3 and 5}" = {x: x is a natural number that is not divisible
by 3 or 5}

(vi) {x: x is a perfect square}” = {x: x € N and x is not a perfect square}

(vii) {x: x is a perfect cube}” = {x: x € N and x is not a perfect cube}

(viii) {x: x +5=8} = {x:x € N and x # 3}

(ix) {x: 2x +5=9} ={x: x € Nand x # 2}

) x:xz27y=x:x€Nandx< 7}

(xi) {x:x €Nand 2x +1 > 10} = {x: x € N and x < 9/2}
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Q41fU={1,2,3,4,5,6,7,8,9}, A={2,4,6,8 andB={2, 3, 5, 7}. Verify that
()(AUBY=A'nB,(ii)(AnB)=A"UB

Answer. U={1,2,3,4,5,6,7,8,9)
A={2,4,6,8},B=(2,3,5,7}



(2) (AUBY = {2,3,4,5,6,7,8} = {1,9}

A'NB' ={1,3,5,7,9} N (1,4,6,8,9) = {1,9}

S (AUBY=41.3.5. 7,031 (1:4,6,8,8)={1,0}

S (AUB)Y =A'NB

(1) (AnB) = {2} ={1,3,4,5,6,7,8,9} = {1,3,4,5,6,7,8,9}
- (AnB)Y ={1,3,5,7,9}U{1,4,6,8,9} = {1, 3,4,5,6,7,8,9}
HAaBY =ATUuB
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Q5 Draw appropriate Venn diagram for each of the following :
(i) (A U BY, (ii) A’ n B, (iii) (A n B, (iv) A’ U B’

Answer.



g B
|I'||) A'NnB

et B
Giiy (ANB)
s B
(iv) A"OUB

9 A B
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Q6 Let U be the set of all triangles in a plane. If A is the set of all triangles with at
least one angle different from 60°, what is A'?

Answer. A’ is the set of all equilateral triangles.
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Q7 Fill in the blanks to make each of the following a true statement :

HAUA=..., ()¢ nA=...,
(Gi)AnA=... (VU nA=...



Answer. Y AUA' =T
(iDP'NnA=UnA=A
LD nA=A
(iii)AnA' =D
((VVUNA=0nA=0
AU NA=O
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Exercise 1.6

QlIfX and Y are two sets suchthatn (X)=17,n(Y)=23andn (X U Y ) =38,
findn(XnY)

Answer. It is given that:
nX)=17,n(Y)=23,nX U Y)=38
nXnY)=?

We know that:

n(XUY) =n(X)+n(Y) —n(XNY)

~.38=17+23 —n(XNY)
= n(XNY)=40-38=2
LXNY)=2
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Q21If X and Y are two sets such that X U Y has 18 elements, X has 8 elements and
Y has 15 elements ; how many elements does X n Y have?

Answer. It is given that:
n(XUY)=18,n(X) =8,n(Y) =15
nXnY)=?

We know that:
n(XUY)=n(X)+n(Y)—nXnNY)

- 18=8+15—n(XNY)
S n(XNY)=23-18=5
2XNY) =6
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Q3 In a group of 400 people, 250 can speak Hindi and 200 can speak English. How

many people can speak both Hindi and English?

Answer. Let H be the set of people who speak Hindi, and
E be the set of people who speak English

~.n(H U E) = 400, n(H) = 250, n(E) = 200
nHnNE)=?

We know that:

n(H v E)=n(H) +n(E) -n(H n E)

- 400 =250 + 200 - n(H n E)

= 400 =450 - n(H n E)

= n(H n E) =450 - 400

~nH nE)=50

Thus, 50 people can speak both Hindi and English.
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Q4 If S and T are two sets such that S has 21 elements, T has 32 elements,and S n T
has 11 elements, how many elements does S U T have?

Answer. It is given that:
n8)=21,nT)=32,n(SnT)=11

We know that:
nSUT=n@)+n(T)-n{SnT
~nSuT)=21+32-11=42

Thus, the set (S U T) has 42 elements.
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Q5If X and Y are two sets such that X has 40 elements, X U Y has 60 elements and
X n Y has 10 elements, how many elements does Y have?

Answer. It is given that:
nX)=40,nXuY)=60,n(X nY)=10
We know that:
NXUY)=nX)+n(Y)-nXnY)

- 60=40+n(Y) - 10

~n(Y)=60 - (40 - 10) =30

Thus, the set Y has 30 elements.
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Q6 In a group of 70 people, 37 like coffee, 52 like tea and each person likes at least
one of the two drinks. How many people like both coffee and tea?

Answer. Let C denote the set of people who like coffee, and T denote the set of people who like

tea

n(C uT)=70, n(C) =37, n(T) = 52

We know that:

n(CUT)=n(C)+n(T) -n(CnT)
n70=37+52-n(CnT
=70=89-n(CnT)
=2nCnT)=89-70=19

Thus, 19 people like both coffee and tea.
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Q7 In a group of 65 people, 40 like cricket, 10 like both cricket and tennis. How many
like tennis only and not cricket? How many like tennis?

Answer. Let C denote the set of people who like cricket, and T denote the set of people who like
tennis

~n(C UT)=65,n(C)=40,n(C nT) =10
We know that:

n(CUT)=n(C)+n(T) -=n(C nT)

5 65=40+n(T) - 10

= 65 =30+ n(T)

= n(T) = 65 — 30 = 35

Therefore, 35 people like tennis.

Now,

(T-C)u (T nC)=T Also,
T-Cn(TnC)=0
~n(M=n(T-C)+n(TnC)
=35=n(T-C)+10
=2n(T-C)=35-10=25

Thus, 25 people like only tennis.
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Q8 In a committee, 50 people speak French, 20 speak Spanish and 10 speak both
Spanish and French. How many speak at least one of these two languages?



Answer. Let F be the set of people in the committee who speak French, and S be the set of people
in the committee who speak Spanish

~n(F)=150,n(S)=20,n(S n F) =10

We know that:

nSUF)=nl)+nF)-nS nF)

=20+50-10

=70-10=60

Thus, 60 people in the committee speak at least one of the two languages.
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Miscellaneous Exercise

Q1 Decide, among the following sets, which sets are subsets of one and another:
A={x:x € Randx satisfy 2> — 8z + 12 = 0}
B={2,4,6)},C={2,4,6,8,...1,D={6).

Answer. A = {x: x € R and x satisfies z° — 8z + 12 = 0}
2 and 6 are the only solutions of x2 — 8x + 12 =0.
A={2,6}

B={2,4,6},C=1{2,4,6,8...},D={6}

SDcAcBc(C

Hence, AcB,AcC,Bc(C,DcA,DcB,D
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Q2 In each of the following, determine whether the statement is true or false. If it is
true, prove it. If it is false, give an example.

(iYIfxeEAand AE B, thenx €EB

(ii)fAcBandB&€ C,thenA€C

(iii)IIAcBandBc C,thenA c C

(iviIfA¢BandB ¢ C,thenA ¢ C

W) IfxeEAandA ¢ B, thenx €B

(vi)IfAcBandx € B, thenx & A

Answer.
(i) False

Let A ={1,2} and B ={1,{1,2},{3}}



Now, 2 € {1,2} and {1, 2} € {{3},1, {1,2}}
-.AEB

However, 2 ¢ {{3},1,{1,2}}

(ii) False

Let A = {2}, B = {0,2}, and C = {1, {0, 2}, 3}
AsACB

Bel

However, A ¢ C

(iiii) True

LetAcBandB c C.

LetxE€ A

=z €B [ ACB]

=z€C [BcCC(]

T g

(iv) False

Let A = {1,2},B ={0,6,8}, and C = {0,1,2,6,9}
Accordingly, A¢B and B&C

However, A < C

(v) False

Let A={3,5,7}and B = {3, 4, 6}

Now,5€ AandA ¢ B

However, 5 & B

(vi) True

Let A € B and x & B.

To show: x & A

If possible, suppose x € A.

Then, x € B, which is a contradiction as x &€ B
X EA
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O3 Let A, B, and C be the sets suchthat AUB=AUuCand A n B=An C. Show
thatB=C.

Answer. Let, A, Band C be the setssuchthat AUB=AUCand AnNB=AnNC
To show: B=C

LletxEB
=xe€AUB [BC AUB]

>z€ AUC [AUB=AUC]

= rcAorre



Case |

XEA

Also,x € B

Sz €ANB

>z €ANC[-ANB=ANC|
SXx€Aandx€C

~xeC

2Becl
Similarly, we can show that C € B,
MB=C
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Q4 Show that the following four conditions are equivalent :
(i)AcB(ii)A-B=¢ (iii) AUB=B(ivVAnB=A

Answer, First, we have to show that (i) « (ii).
LetAcB
To show: A-B#®
If possible, suppose A - B # @
This means that there exists x € A, x # B, which is not possible as A < B.
SLA-B=0
SACB=A-B=0
letA-B=0
To show: A € B
Letx €A
Clearly, x € B because if x & B, then A - B #®
SA-B=b=AcCB
~(D) e (ii)
LetAcB
Toshow: AUB =B
Clearly, BC AUB
Letz € AUB

=z €AorzeB
casel: x e A

=z €B - A CB]
LAUBCB

Case Il :x€ B

Then, AUB =B
Conversely,let AUB =B



Letxe A
=>z€AUB [rAC AUB]

=z€B [.-AUB = B]
Rl

Hence, (i) < (iii)

Now, we have to show that (i) < (iv)
Let ACB

Clearly ANB C A

Letxe A

We have to show that z € ANB

Let AC B

Clearly ANBC A

Letzec A

We have to show that z € AN B
AsACB,xze B

SACANB

SLACANB
Hence, A= ANB

Conversely, suppose AN B = A
Letz e A

=z ANB

= xe€Aandz € B

= AeB

2 Az.B

Hence, (i) < (iv).
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Q5 Show thatif A< B,thenC-B < C - A.

Answer. Let Ac BToshow:C-Bc C-A

Toarw &M D



LOLA W D

=xECandx &B
=xECandx € A[A CB]
=2xXxcC-A
~C-BecC-A
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Q6 Assume that P(A)=P (B). Show that A=B

Answer. Let P(A) = P(B) To show: A =B
LetxE A

A EP(A)=P(B)

-~ X € C, for some C € P(B)
Now,CcB

MXEB

~ACB

Similarly, B< A

~A=B
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Q7 Is it true that for any sets Aand B,P (A) UP (B ) =P ( A U B)? Justify your answer.

Answer. False

LetA={0, 1}and B={1, 2}

~AUB={0,1,2)

P(A) = {®, {0}, {1}, {0, 1}}

P(B) ={o, {1}, {2}, {1, 2}}

P(A v B) = {o, {0}, {1}, {2}, {0, 1}, {1, 2}, {0, 2}, {0, 1, 2}}
P(A) u P(B) = {@, {0}, {1}, {0, 1}, {2}, {1, 2}}

= P(A) U P(B) # P(A U B)
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Q8 Show that for any sets A and B,
A=(AnB)U(A-B)andAuU(B-A)=(AUB)

Answer. To show: A=(An B) U (A-B)
LetxE A
We have to show that x € (A n B) U (A - B)

Casel
= A A D



Then,x €E(AnB)c(AUB)U (A-B)
Case Il

XxX&EANB

=>xEAorx&B

X EBXEA]
~XEA-Bc(AUB)U(A-B)
~AcCc(AnB)yU(A-B)...(1)

It is clear that
AnBcAand(A-B)cA
~(AnB)U(A-B)CA...(2)

From (1) and (2), we obtain
A=(AnB)U(A-B)
Toprove:AU(B-A)c AUB
Letx EAU (B-A)
=>xXEAorx€(B-A)
=>xXxEAor(xEBandx & A)
=>(XEAorxEB)and (x EAorx & A)
=X E (AUB)

*“AUB-A)c (AUB)...(3)

Next, we show that (AUB)Cc AU (B- A).
Lety& AUB

=yEAoryEB
=(yEAoryEB)and (yEAory & A)
=yEAor(yEBandy & A)

=yEAU(B-A)
~AUBCAUB-A)..4)
Hence, from (3) and (4), we obtain A u (B - A) = A UB.
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Q9 Using properties of sets, show that
()AU(AnB)=A(ii)An(AUuB)=A.

Answer. (i) To show: A U (A n B) = A, We know that
AcA

AnBcA

SAUANBIcCA (D

Also, ACAU(AnB)..(2)

~.From (1)and (2, AU(ANnB)=A

(ii) Toshow: An (AUB)=A
An(AUB)=(AnA)U(AnB)

=A1I{A n RN



e T ]

= A {from (1)}
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Q10 Show that A n B= A n C need not imply B=C.

Answer. Let A={0, 1}, B={0, 2, 3}, and C= {0, 4, 5}
Accordingly, An B={0}and A n C={0}

Here, AnB=An C={0}

However,B# C[2 € Band 2 & C]
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QllLetAandBbesets. fAnX=BnX=gpand A U X=B U X for some set
X, show that A = B.
(Hints A=A n(AuX),B=Bn (BuX)and use Distributive law )

Answer. Let A and B be two sets such that An X=B n X=fand A u X =B u X for some set X.
To show: A = B, It can be seen that

A=An(AUX)=AnBUX)[AUX=BUX]

=(A n B) U (A n X) [Distributive law]

=(AnB)UD[ANX=0]

=AnB..(1)

Now,B=B n (B U X)

=Bn(AUX)[AUX=BUX]

=(B n A) U (B n X) [Distributive law]

=BNA)UD[BnX=0]

=BnA
=AnB..(2)
Hence, from (1) and (2), we obtain A = B.
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Q12 Find sets A, B and C such that A n B, B n C and A n C are non-empty
setsand AnBnC=gq.

Answer. Let A={0, 1}, B={1, 2}, and C = {2, 0}.
Accordingly, AnB={1},BnC={2},and A n C={0}.
A nB,BnC,and A n C are non-empty.

However, AnBnC=®
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Q13 In a survey of 600 students in a school, 150 students were found to be taking tea
and 225 taking coffee, 100 were taking both tea and coffee. Find how many
students were taking neither tea nor coffee?

Answer. Let U be the set of all students who took part in the survey.
Let T be the set of students taking tea.

Let C be the set of students taking coffee.

Accordingly, n(U) = 600, n(T) = 150, n(C) = 225, n(T n C) = 100

To find: Number of student taking neither tea nor coffee i.e., we have to find n(T’ n C’).
n(T’nC)=n(T u Cy

=n(U)-n(Tu C)

=n(U) - [n(T) + n(C) - n(T n C)]

=600 - [150 + 225 - 100]

=600 - 275 =325

Hence, 325 students were taking neither tea nor coffee.
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Q14 In a group of students, 100 students know Hindi, 50 know English and 25 know
both. Each of the students knows either Hindi or English. How many students
are there in the group?

Answer. Let U be the set of all students in the group.
Let E be the set of all students who know English.
Let H be the set of all students who know Hindi.
~HUE=U

Accordingly, n(H) = 100 and n(E) = 50

n(HNE) =25

n(U) = n(H) +"E) —n(HNE)

= 100450 — 25 =125

Hence, there are 125 students in the group.
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Q15 In a survey of 60 people, it was found that 25 people read newspaper H, 26 read
newspaper T, 26 read newspaper I, 9 read both H and I, 11 read both H and T,

8 read both T and I, 3 read all three newspapers. Find:

(i) the number of people who read at least one of the newspapers.

1 [



(11) The number oI people who read exactly one newspaper.

Answer. Let A be the set of people who read newspaper H.
Let B be the set of people who read newspaper T.

Let C be the set of people who read newspaper I.
Accordingly, n(A) = 25, n(B) = 26, and n(C) = 26
NANC=9,nAnB)=11,andn(Bn C)=8
nNAnBnC)=3

Let U be the set of people who took part in the survey.

(i) Accordingly, n(AUB U C)=n(A)+nB)+n(C)-n(AnB)-n(BnC)-n(CnA)+n(AnBnC)

=25+26+26-11-8-9+3

=52

Hence, 52 people read at least one of the newspapers.

(ii) Let a be the number of people who read newspapers H and T only.

455

Let b denote the number of people who read newspapers I and H only.
Let c denote the number of people who read newspapers T and I only.
Let d denote the number of people who read all three newspapers.
Accordingly,d=n(AnBnC)=3

Now,n(AnB)=a+d

nBnC)y=c+d

nCnA)=b+d

na+d+c+d+b+d=11+8+9=28
=a+b+c+d=28-2d=28-6=22

Hence, (52 - 22) = 30 people read exactly one newspaper
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Q16 In a survey it was found that 21 people liked product A, 26 liked product B and
29 liked product C. If 14 people liked products A and B, 12 people liked products

C and A, 14 people liked products B and C and 8 liked all the three products.

Find how many liked product C only.

Answer. Let A, B, and C be the set of people who like product A, product B, and product C
respectively.



Accordingly, n(A) = 21, n(B) =26, n(C)=29,n(A n B)=14,n(C n A) =12,
nBnC=14,nAnBnC)=8
The Venn diagram for the given problem can be drawn as

It can be seen that number of people who like product C only is
[29-(4+8+6)}=11

Page : 27 , Block Name : Miscellaneous Exercise



