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THE MATH EXPERT

EXERCISE 1.1

Which of the following are sets? Justify your answer.

(i)
(ii)
(iii)
(iv)
(v)
(vi)
(vii)
(viii)

(ix)

(i)

(ii)

(iii)

(iv)

(v)

(vi)

(vii)

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

A team of eleven best-cricket batsmen of the world.

The collection of all boys in your class.

The collection of all natural numbers less than 100.

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

The collection of questions in this Chapter.

A collection of the most dangerous animals of the world.

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

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.

A team of eleven best cricket batsmen of the world is not a well-defined collection
because the criteria for determining a batsman’s talent may vary from person to
person.

Hence, this collection is not a set.

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.

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.

A collection of novels written by the writer Munshi Prem Chand is a well-defined
collection because one can definitely identify a book that belongs to this collection.
Hence, this collection is a set.

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.
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(i)  The collection of questions in this chapter 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 animals 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.

Question 2:

Let A={1,2,3,4,5, 6}. Insert the appropriate symbol € or & in the blank spaces:
(1)5...A (i1) 8...A (111) 0...A
(iv)4...A (v)2...A (vi) 10...A

(i) 5e4
(ii) 8¢ A
(iii) 0e A
(iv) 4e A
(v) 2ed

(vi) 10e A

Question 3:
Write the following sets in roster form:

(i) A= {x:x isaninteger and -3<x<7 }.

(ii) B = {x:x is a natural number less than 6}.
(iii) C = {x:x is a two-digit natural number such that the sum of its digits is 8}
(iv) D = {x:x 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.

(i) A= {x:x isaninteger and 3<x<7}
The elements of this set are -3, -2,-1,0, 1, 2, 3,4, 5, and 6 only.
Therefore, the given set can be written in roster form as

A={-3,-2,-1,0,1,2,3,4,5,6
(ii) B = {x:x is a natural number less than 6}

The elements of this set are 1, 2, 3, 4, and 5 only.
Therefore, the given 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}
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(iv)

(v)

(vi)

The elements of this set are 17, 26, 35, 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}

D = {x:x is a prime number which is a divisor of 60}
260
230
315
5
Hence, 60=2x2x3x5
The elements of this set are 2, 3, and 5 only.
Therefore, this set can be written in roster form as

D={23,5}

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,0,N,M,E,Y}

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}

Question 4:
Write the following sets in the set-builder form:

(i)

(i)

(ii)
(iii)
(iv)
(v)

{3,6,9, 12}
{2,4,8, 16, 32}
(5,25, 125, 625}
2,4,6 ...}
{1,4,9 ... 100}

{3,6,9,12}

We see that
3=3x1
6=3x2
9=3x3

12=3x4
Therefore,
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(ii)

(i)

(iv)

(v)

Question
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{3,6,9,12} ={x x=3n,ne Nand1<n< 4}

{2,4,8,16,32}

We see that
2=2,4=2",8§=2°,16=2'32=2°

Therefore,

{2,4,8,16,32} ={x:x=2", ne Nand 1 <n<5}

{5,25,125,625}
We see that

5=5',25=5%125=5",625=5*
Therefore,

{5,25,125,625} = {x:x=5", ne N and 1<n<4)}

{2,4,6...)
We see that it is a set of all even natural numbers.
Therefore,

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

{1,4,9...100}
We see that

1=1%,4=2%,9=32,...100=10°
Therefore,

{1,4,9...100} = {x:x=n", ne N and 1<n<10}

5:

List all the elements of the following sets:

(i)

(ii)
(iii)
(iv)
(v)
(vi)

Solution:

(i)

A = {x:x 1is an odd natural number}
o
B = {x:x is an integer, 2 2}
C= {x:x is an integer, x’ <4}
D = {x:x is a letter in the word “LOYAL”}
E = {x:x is a month of a year not having 31 days}
F = {x:x is a consonant in the English alphabet which proceeds k}.

A = {x:x is an odd natural number}

A4={1,3,57,9...}
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o e
(ii) B = {x:x is an integer; 2 2}
We see that
o5 245
2 and 2
Therefore,

B={0,1,2,3,4}

i) ~ C={x:x isaninteger; x* <4}
We see that

Therefore,
C={2,-1,0,1,2}

(iv) D = (x:x is a letter in the word “LOYAL”)
D={L,0,Y,4)

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

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

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

Question 6:
Match each of the set on the left in the roster form with the same set on the right described in
set-builder form:

(1) {1,2,3,6} (a) {x:x 1s a prime number and a divisor of 6}

(1) {2, 3} (b) {x:x is an odd natural number less than 10}
(1) (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}

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

(ii) We see that 2 and 3 are prime numbers. They are also the divisors of 6.
Therefore, (i1) matches with (a).
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(iii) All the elements of this set are letters of the word MATHEMATICS.
Therefore, (ii1) 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

Question 1:
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 1s a natural numbers, x<5 and x>7}
(iv) {Y:y is a point common to any two parallel lines}

(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 1s 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 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.

Question 2:
Which of the following sets are finite or infinite?
(i) The set of months of a year

(ii) {1,2,3 ...}

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

(iv) The set of positive integers greater than 100
(v) The set of prime numbers less than 99

(i) The set of months of a year is a finite set because it has 12 elements.
(ii) {1, 2,3 ...} is an infinite set as it has infinite number of natural numbers.
(iif) {1,2,3...99, 100} is a finite set because the numbers from 1 to 100 are finite.

(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.

Question 3:

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
(iil) 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)
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(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 (but it is quite a large number).

(v) The set of circles passing through the origin (0,0) is an infinite set because an
infinite number of circles can pass through the origin.

Question 4:
In the following, state whether A = B or not:
(i A= {a,b,c,d} B= {d,c,b,a}
(il A=1{4,8,12,16} B=1{8,4,16,18}
(i) A= {2, 4,6,8, 10} B= {x : x 18 positive even integer and x< | 0}
(iv) A= {x : x is a multiple of 1 0} B= {10,[5, 20,25, 3{]...}
(i A={ab,cd} B={d,c,b,a}

The elements of sets A and B are the same.
Therefore, 4=8
(ii) A=1{4,8,12,16}; B= {8, 4,16, 18}
We see that 12€ 4 but 12¢ B.
Therefore, A# B

(i) A=1{2,4,6,8,10} B ={x:x is positive even integer and x<10}
We see that 5= {2’ 4,6,8, 10}
Therefore, A=B

(iv) A={x:x is a multiple of 10} B=1{10,15,20,25,30...}
4={10,20,30..}

We see that 15 B but 15¢ 4.
Therefore, A# B

Question 5:
Are the following pair of sets equal? Give reasons.

A={2,3}; B= {x:x is solution of x* +5x+6 = 0}
A={x:xisaletter in the word FOLLOW}

(i)
(ii)
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4

B={y:yisaletter in the word WOLF}

Solution:
(i A={23}; B={x:xis solution of‘x2+5x+6=0}
The equation x*+5x+6=0 can be solved as:
x(x+3)+2(x+3)=0
(x+2)(x+3) =0

x==2 or x=-3

Hence, 4=12.3}; B={-2-3} A = (2,3}, B= {2, -3}
Therefore, 4= B

(i) A== {x : x is a letter in the word FOLLOW}
B={y:yisaletter in the word WOLF}
Hence, 4= {F,L,OW}; B={W,0,L,F}

The elements of sets A and B are the same.
Therefore, 4=B

Question 6:
From the sets given below, select equal sets:

4={2,4,812), B={1,2,3,4}, C={4,812,14} D={3,1,4,2}

E={-11}, F={0a}, G={1,-1}, H ={0,1}
Solution:

A={2,4,8,12}, B={1,2,3,4}, C={4,8,12,14} D={3,1,4,2}
E={-11}, F={0a}, G={1-1}, H={0,1}
We see that

8e€ A4, 8¢B,8¢D, 8¢FE, 8¢F, 8¢G, 8¢ H

Therefore,

A#B, A#D, A#E, A#F, A#G, A#H

Also, 2€4, 2¢C
Therefore, 4= C

3eB, 3¢(C,3¢E, 3¢F,3¢G,3¢H
Therefore, B#C, B#E, B#F, B=G, B+ H

Again, 12e€C, 12¢ D, 12¢ E, 12¢ F, 12¢G, 12¢ H
Therefore, C#D, C=E, C=F, C+G, C=H
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Now,

4eD, 4¢E, 4¢F, 4¢G, 4¢H

Therefore, D#E, D#F, D#G, D H

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

The elements of sets B and D are the same also, the elements of sets E and G are the same.

Therefore, B=D and E=G

Hence, sets, B=D and E=G
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EXERCISE 1.3

Question 1:
Make correct statements by filling in the symbols C or ¢ in the blank spaces:

o 23

(i) {a.b,c} ... {bc.d}

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

(iv) {x:x 1s acircle 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}

(vil)  {x:x is an even natural number} ... {x:x is an integer}

(2,3,4Y < {1,2,3,4,5)

(ii) {a,b,c} & {b,c,d|
(iii) {x: x 1s 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}
(vil)  {x: x1s an even natural number} C {x: x is an integer}

Question 2:

Examine whether the following statements are true or false:
(i a,b} « {b,c,a}

(ii) ef < {x:x is a vowel in the English alphabet}

{
{a,

iy 1L 2 3jcil 3, 5]
{a

(i) }c{a.b,c}

v tapefabel

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

(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.
iy  False.2€ {1,2,3} - however, 2 # {1,3,5}

(iv) True. Each element of {a} is also an element of 19:2.¢}
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(v) False. The elements of 14-2:¢} are a,b,c. Therefore, {a} c{a,b,c}
(vi) True. { x:x is an even natural number less than 6} ~ {2=4}

{x:x 1is a natural number which divides 36} = {1,2,3,4,6,9,12,18,36}

Question 3:

Let 4= {1-’2= {3.4.}.5 } . Which of the following statements are incorrect and why?

(i 3,4} c 4
(ii) {3, 4} 4
iy 113 4jc4
(iv) le d

(v) lc A

vy 1L25pc4
vipy  1h2.5)e4
(viii) {1,2, 3}c 4
(ix) ¢e A

(x) pc A

x)  9cA

A4={1,2,{3,4,},5}

(i) Incorrect because 3 € {314} ; however, 3¢ 4.

(ii) Correct because 134} is an element of A.

(i)  Correct because {3.4} € {{34}} and {34}€4

(iv) Correct because 1 1s an element of A.

(v) Incorrect because an element of a set can never be a subset of itself.
(vi) Correct because each element of {12-5} is also an element of A.
(vii  Incorrect because {1.2,5} is not an element of A.

(vii  Incorrect because 3e {l=2= 3} ; however, 3¢ 4.

(ix) Incorrect because ¢ is not an element of A.

(x) Correct because ¢ is a subset of every set.

)  Incorrect because® €14} : however, ¢ € 4.

Question 4:
Write down all the subsets of the following sets:

(i) {a}

(i) {a,b}
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(iii)
(iv)

Solution:

cuemath

THE MATH EXPERT

{1,2,3)
¢

(i) The subsets of 14} are ¢ and 19} .
(ii) The subsets of 140} are ¢, {a} , {b} and 1a.b}

(iii)
(iv)

Question 5:

The subsets of {1’2’3} are ¢’{1}>{2}={3}={1’2}’{2’3}={1=3}and {1’2=3}
The only subset of ¢ is ¢.

How many elements has P(4) ,ifA=0¢7?

Solution:

We know that if A is a set with m elements i.e., n(A)=m , then ”[P(A)] =27

If A=¢, then n(4)=0

Therefore,

n[P(4)]=2°

=

Hence, P(A) has one element.

Question 6:

Write the following as intervals:

(i)

(ii)
(iii)
(iv)

Solution:

(i)

(ii)
(iii)
(iv)

{x:xeR,
{x:xeR,
{x:xeR,
{x:xeR,

{x:xeR,
{x:xeR,
{x:
{x:

XeER,

xeR,

Question 7:
Write the following intervals in set-builder form:

(i)

(=3, 0)

—4<x£6}

-12 <x<-10}
05x<7}

3<x<4}
—4<x<6}=(—4,6]

-12<x<-10} =(-12,-10)
0<x<7}=[0,7)
3<x<4}=[3,4]
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i [612]

(iii) (6, 12]

i [235)
Solution:

(i (-3, 0)={x:xeR, -3<x<0}
(i) [6,12]={x:xeR, 6<x<12}

(i) (6,12]={x:xeR, 6<xS12}

(iv) [-23, 5)={x:xeR, —23<x<5}

Question 8:
What universal set(s) would you propose for each of the following:
(i) The set of right triangles

(ii) The set of isosceles triangles
Solution:
(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.

Question 9:
Given the sets 4={13.5}, B={2,4,6} 359 C={0.2,4,6,8} which of the following may be
considered as universals set(s) for all the three sets A, B and C

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

(ii) )

iy {0.1.2.3,4,5,6,7,8,9,10}

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

Solution:

(i) We see that
A4<{0,1,2,3,4,5,6}
Bc{0,1,2,3,4,5,6}
C 2 {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.

(ii) Az ¢, Bz, Cz¢
Therefore, ¢ cannot be the universal set for the sets A, B, and C.
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(iii) We see that
A4<10,1,2,3,4,5,6,7,8,9,10}
Bc{0,1,2,3,4,5,6,7,8,9,10}
Cc{0,1,2,3,4,5,6,7,8,9,10}
Therefore, the set {0’ 1,2,3,4,5,6,7.8, 9’10} 1s the universal set for the sets A, B, and

C.
(iv) We see that

A4c{1,2,3,4,5,6,7,8}

Bc{1,2,3,4,5,6,7,8}

C z{1,2,3,4,5,6,7,8}

Therefore, the set {1’2°3>495 6,7, 8} cannot be the universal set for the sets A, B,
and C.
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EXERCISE 14

Question 1:
Find the union of each of the following pairs of sets:

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

(i) A={a.ei,o,u} B={ab,c}

(i) A= {x:x isanatural 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 }

v A={L23} B=¢

Solution:
(i) X ={1,3,5} ¥={1,2,3}
XuY={1,23,5}
(i) A={a.ei,o,u} B={ab,c}
AvwB= {a,b,c,e,i,o,u}
(i11)) A = {x:x is a natural number and multiple of 3}
A={3,6,9..}
B = {x:x is a natural number less than 6}
B={1,2,3,4,5,6)
AUB={1,2,4,53,6,9,12...}
Therefore, 4V B={x:x=1,2,4,5 or a multiple of 3}
(iv) A= {x:x is anatural number and 1<x<6 }
A4=1{2,3,4,5,6}
B = {x:x is a natural number and 6 <x <10 }
B={7,8,9}
AUB={2,3,4,5,6,7,8,9}
Therefore, AUB={x:xeN and 1<x<10}
v A={1L23} B=¢
AUB={1,2,3}

Question 2:

Let A={a:b}, B={a.b.c} 13 Ac B9 Whatis AUB?
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Solution:

Here, A={a,b} apnq B={a.b.c]

We see, B consists all the elements of A
Hence, Yes A B,

AUB= {a,b,c}

Question 3:
If A and B are two sets such that 4 < B then whatis AU B ?

Solution:
If A and B are two sets such that 4 < B | that means B consists all the elements of A
Then, AVB=58

Question 4:

if 4={1.2.3,4}, B={3,4.5,6}, C={5,6,7.8} ;nq D={7.8,9.10} finq
(i) AUB
(ii) AuC

@iy BuC
(iv) BuD

(v) AvuBuC
(vi) AUuBUD

(vii) BuCuD

Solution:

={1,2,3,4}, B={3,4,5,6}, C={5,6,7,8} ,,q D=1{7.8,9,10}
AUB={1,2,3,4,5,6}
AuC={1,2,3,4,5,6,7,8}
BUC={3,45,6,7,8
BuUD={3,4,5,6,7,8,9,10}
AUBUC={1,2,3,4,5,6,7,8}
AuBUD={1,2,3,45,6,7,89,10}
BUCUD={3,4,5,6,7,8,9,10}

(i)
(ii)
(iii)
(iv)
(v)
(vi)
(vii)

Question 5:
Find the intersection of each pair of sets of question 1 above.

Question 1:
o X={L35} Y ={1,2,3}
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(i) A={a,eiou} B={ab,c}

(i) A= {X!X isa natural number and multiple of 3}
B = {X!X is a natural number less than 6}

(ivy A= {X!Xisanatural numberand I<x<6}
B = {x:x is a natural number and 6 <x <10}

v A={L23} B=¢

Solution:
o X={135} Y ={1,2,3}
Xl {1,3}
(i) Az{d,e,i,o,u} Bz{ﬂ,b,C}
ANB= {a}

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

AnB={3}

(iv) A = {x:x is a natural number and 1<x<6}
B = {x:x is a natural number and 6 <x <10}
ANB=¢

v  A={.23} B=¢
ANB=¢

Question 6:

if A={3,5,7,9,11}, B={7,9,11,13}, C ={11,13,15} .4 D={15,17}; find

(i) ANB
(ii) BnC
(iii) ANCnND

(iv) AnC
(v) BnD

(i) An(BUC)

(vii) AnD
An(BUD)
(AnB)n(BUC)
(AuD)n(BUC)

(viii)
(ix)
(x)

Solution:

(i ANB={7,9,11}

WWW.CUEMATH.COM



https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions

4

(ii)
(iii)
(iv)
(v)
(vi)
(vii)
(viii)
(ix)
(x)
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BN C={11,13}

ANCAD={ANC}nD={11} {1517} =¢

AnC={11}

BnD=¢

AN(BUC)=(ANB)u(ANC)={7,9,11} U{l11} ={7,9,11}
AnD=¢
An(BUD)=(AnB)u(4nD)={7,9,11}up={7,9,11}
(AnB)N(BUC)={7,9,11}{7,9,11,13,15} ={7,9,11}
(AuD)N(BUC)={3,57,9,11,1517} n{7,9,11,13,15} ={7,9,11,15}

Question 7:

IfA={x:
C={x:x

(i)

(ii)

(iii)

(iv)

(v)

(vi)
Solution:
A={x:x
B={x:x
C={x:x
D={x:x

(i)

(ii)

(iii)

(iv)

(v)

(vi)

x is a natural number}, B = { x:x is an even natural number}

is an odd natural number} and D = {x:x is a prime number}, find
ANB

ANC
AnD

BnmC
BrnD

CnD

is a natural number} ~ L2.3,4,5..}

is an even natural number} ~ {2.4.6,8...}

is an odd natural number} = {L.3,5,7,9...f

1s a prime number} ~ {2.35,7..

ANB= {x:x is a even natural number} =B
ANC = {x:x is an odd natural number} = C
AnD= {x:x is a prime number} =D
BnC=¢

BnD={2}

CnD={x:x is an odd prime number}

Question 8:
Which of the following pairs of sets are disjoint

(i)

(ii)
(iii)

{1,234} and {x:x is a natural number and 4<x<6}

{a?esfso:u} and {C,d,(?,f'}
{x:x is an even integer} and { x:x is an odd integer}
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Solution:

0 iL2.3.4)

{x:x is a natural number and 4<x<6} ={4.5,6}

Now, 11:2:3,4}n{4,5,6} ={4}
Therefore, this pair of sets is not disjoint.

(i) {a,e,f,o,u}ﬁ{C,daesf} :{e}

Therefore, this pair of sets are not disjoint.

(ii) {x:x is an even integer} N {x:x is an odd integer} =¢
Therefore, this pair of sets is disjoint.

Question 9:

1f A=13,6,9,12,15,18,21}, B={4,8,12,16,20}, C ={2,4,6,8,10,12,14,16}, D ={5,10,15,20} : find
(i)
(i)
(iif)
(iv)
(v)
(vi)
(vii)
(viii)
(ix)
(x)
(i)
(xii)

wESBwle butlxs WEQ I I N NN
AU % 0O e 20O ®

Solution:

={3,6,9,15,18,21}
{3 9,15,18, 21}
={3,6,9,12,18,21}
{4 8,16 20}

(i)
(ii)
(iii)
(iv)
(v)
(vi)
(vii)
(viii)
(i)
(x)
(xi)
(xii)

={2,4,8,10,14,16}

=15,10,20}
={20}

={4,8,12,16}
={2,6,10,14}

={2,4,6.8,12,14,16}
=1{5,15,20}
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Question 10:
1t X ={a.bc,d} snq¥ ={f.b.d.g} , find

(i)
(ii)
(iii)

Solution:
(i)
(ii)
(iii)

X-Y
Y- X
XnY
X—Yz{a,c}
Y—Xz{f,g}
Xﬂ}’z{b,d}

Question 11:

If R is the set of real numbers and Q is the set of rational numbers, then what is R — Q?

Solution:

R: set of real numbers
Q: set of rational numbers
Therefore, R — Q is a set of irrational numbers.

Question 12:
State whether each of the following statement is true or false. Justify your answer.

(i)

(ii)
(iii)
(iv)

Solution:
(i)

(ii)

(i)

(iv)

{2.3.4.5} and {3-6} are disjoint sets.
la.eiouf gpg {a.b.e.d} gpe disjoint sets.
{2.6,10,14} 54 {3.7.1L15} 4pe disjoint sets.
{2,610} and {3.7.11} are disjoint sets.

False
Since, 3 € {2,3,4,5} apq 3€ {3=6}

Therefore, {2,3,4,5]n{3,6} = {3}
False

SinCC, e {a,e,i,o,u} and a€ {a’b’cad}
Therefore, {“se’f,O,M}ﬁ{a,b,c,d} = {a}
True

Since, {2,6,10,14} 7 {3,7,11,15} =¢
True

Since, {2,6,10}(\{3,7,11}
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Question

Lot U={12345,6.7.89). 4=(123.4), B={2.4.68) and C={3.4.5.6}_Find

(i)
(ii)

(iii)
(iv)
(v)
(vi)

Solution:

U={1,2,3,4,5,6,7,89}, 4={1,2,3,4}, B={2,4,6,8} o4 C=1{3.4.5.6}

(i)
(ii)
(iii)

(iv)

(v)
(vi)

cuemath
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EXERCISE 1.5

1:

o
B
(4uCy
(AUB)’
(4)

(8-c)

A'=1{5,6,7,8,9}
B'={1,3,5,7,9)
AUC={1,2,3,4,5,6)
Therefore, (4vC)'={7.3,9}
AUb={1,2,3,4,6,8)

Therefore, (4uC)'={7.8,9}

(4 = 4=1{1,2,3,4}

B-C={2,8}

Therefore, (B-C)'= {1’ 3,4,5,6, 799}

Question 2:

if U=1{a.b.c.d,e.f,g.h} , find the complements of the following sets:

(i)

(ii)
(iii)
(iv)

Solution:

(i)

(ii)
(iii)
(iv)

Az{a,b,c}

{d.e.f.g}
{a,c,e,g)}
{f)g:h:a}

B
C
D

A'={d,e f,g,h}
B' {a,b,c,h}
{b,d, f,h}
{b,c.d, e}

CF
DI’
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Question 3:

Taking the set of natural numbers as the universal set, write down the complements of the
following sets:

X
X
X
X
X
X

(i) {x:
(ii) {x:
(iii) {x
(iv) {x:
(v) {x:
(vi) {x:
(vii) {x:
(viii) {x :
(ix) {"‘f
(x) x
(xi) {x

X

is an even natural number}

1s an odd natural number}

1s a positive multiple of 3}

is a prime number}

is a natural number divisible by 3 and 5}
1s a perfect square}

is perfect cube}

x+5=8}

:2x+5=9}
x> 7}
:x e N and 2x+1>10}

U = N: Set of natural numbers

(i) {x:
(ii) {x

(iii) {x:
(iv) {x:
(v) {x:

X
X
X
X

X

is an even natural number} "= {x:x is an odd natural number}

is an odd natural number} "= {x:x is an even natural number}

is a positive multiple of 3} "= {x:x € N and x is not a multiple of 3}

1s a prime number} "~ ={x:x is a positive composite number and x=1}

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:xe N and x is not a perfect square}
(vi)  {x:x 1saperfectcube} = {x:xe N and x is not a perfect cube}

(il {x:x+5=8}'={x:xENandx¢3}

(ix) {X:2x+5=9}r={x:xeNandx¢2}

(x) {x:xz?},'z{x:xeNandx<?}

(xi)

Question 4:

{x:xeNand2x+l>IO}!={x:xeNandx£%}

U= {1,2,3,4,5,6,7,8,9}, A= {2,4,6,8} and B= {2,3,5,?} . Verify that

G (AUB)=ANB

(ii)

(ANB) =A'UB’
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Solution:
(i U={1,2,3,4,56,7,8,9}, 4={2,4,6,8} ,,q B=1{2.3,5.7}
AUB={2,3,4,5,6,7,8}
(4UB) ={9}
4'={1,3,5,7,9}
B'={1,4,6,8,9}
A'nB'={1,9}
(AUB) =A'NB'
(i) U={1,2,3,4,56,7,8,9},4={2,4,6,8} ,,q B={23,5,7}
ANB={2}
(4nB) ={1,3,4,5,6,7,8,9}
A'vB'={1,3,4,5,6,7,8,9}
(ANB) =A'UB’

Question 5:
Draw appropriate Venn diagram for each of the following:

o  (49B)

(ii) ANB

@iy  (4NB)

(iv) A UB
Solution:

(i (AUB)

R

(ii) ANB
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it a: :H-
(iiif) (A"“Bf)
Y A_ B
(iv) A UB
Uy  m

Question 6:
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"?

Solution:
A’ is the set of all equilateral triangles.

Question 7:
Fill in the blanks to make each of the following a true statement:

(i) Aud =...
(ii) ¢'ﬁA=...
(iii) A i S
(iv) Ul &
Solution:
(i) Aol =l
(ii) ¢'ﬁA=UﬁA=A
(iii) AnA'=¢

(iv) UNA=¢nA=¢
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EXERCISE 1.6

Question 1:

If X and Y are two sets such that 7(X)=17.1(¥)=23 454 ”(XUY)=38, find "(X NY),

Solution:
It is given that:

n(X)=17,n(Y)=23 ypq n(XwY)=38
We know that:
n(XuY)=n(X)+n(Y)—n(XﬁY)
n(XﬁY)=n(X)+n(Y)—n(XUY)
=17+23-38
=40-38
=2

Therefore, n(XnY)=2

Question 2:
If X and Y are two sets such that X WY has 18 elements, X has 8 elements and Y has 15
elements; how many elements does X MY have?

Solution:
It is given that:

n(X)=8,n(¥)=15 44 n(X UY)=18

We know that:
n(XuY)=n(X)+n(¥Y)-n(XNY)
n(XﬁY)=n(X)+n(Y)—n(XUY)

=8+15-18
=23-18
=5
Therefore, n(XnY)=5s
Question 3:

In a group of 400 people, 250 can speak Hindi and 200 can speak English. How many people
can speak both Hindi and English?
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Solution:

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

Therefore, n(H)=250,n(E)=200 4,4 n(HE)=400

We know that:
n(HUE) n(H)%—n(E)—n(Hr’mE)
n(HnE)=n(H)+n(E)—n(HuE)
=250+200-400
=450-400
=50

Therefore, 50 people can speak both Hindi and English.

Question 4:
If S and T are two sets such that S has 21 elements, T has 32 elements, and S~7 has 11
elements; how many elements does ST have?

Solution:
It is given that:

n(8)=21,n(T)=32 4pq n(SNT)=11
We know that:
n(SUT)=n(S)+n(T)-n(SNT)
=21+32-11
=53-11
=42

Therefore, ST has 42 elements.

Question 5:
If X and Y are two sets such that X has 40 elements, X WY has 60 elements and X NY has
10 elements, how many elements does Y have?

Solution:
It is given that:

n(X)=40,n(XUY)=60 5nq n(XNY)=10
We know that:
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n(XuY)=n(X)+n(Y)-n(XNY)
n(Y)zn(XﬁY)Jrn(XUY)—n(X)
=60+10-40
=70-40
=30

Therefore, " (Y)=30
Thus, the set Y has 30 elements.

Question 6:
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?

Solution:
Let C denote the set of people who like coffee, and
T denote the set of people who like tea

Therefore, n(C)=37,n(T)=52 ypq n(CUT)=170
We know that:
n(CuT)=n(C)+n(T)—n(CﬁT)
n(CNT)=n(C)+n(T)-n(CUT)
=37+52-70
=89-70
=11

Therefore, 19 people like both coffee and tea.

Question 7:
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?

Solution:
Let C denote the set of people who like cricket, and
T denote the set of people who like tennis

Therefore, n(C)=40,n(CUT)=65 5pq n(CNT)=10
We know that:
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n(CUT)=n(C)+n(T)-n(CNT)
n[T)zn(CuT)+n(CﬁT)—n(C)

=65+10-40
=75-40
=35

Hence, number of people who like tennis, ” (T)=35

Now, number of people like tennis only and not cricket ~ n(T-C)
As we know

n(T)=n(T-C)+n(CNT)

Therefore, 35 people like tennis and 25 people like tennis only and not cricket.

Question 8:
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?

Solution:
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

Therefore, n(F)=50,n(8)=20 4pq n(SNF)=10
We know that:
n(SUF)=n(S)+n(F)-n(SNF)
=50+20-10
=70-10
=60

Hence, 60 people in the committee speak at least one of the two languages.
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MISCELLANEOUS EXERCISE

Question 1:
Decide, among the following sets, which sets are subsets of one and another:

A :{x:xeR and x satisfy x’ —8x+12:0},
B={2.4.6, €=4{2,4,68...}; D=]6}.

Az{x:xeRandxsatisfyx2—8x+12:0}
2 and 6 are the only solutions of x* —8x+12=0.
Hence,
A={2,6}, B={2,46}, C={2,4,68...;, D={6}
Therefore, Dc Ac BcC
Hence, AcB, AcC, BcC, Dc4, DcB, DcC

Question 2:
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.

(i) If xed and 4€ B then xe B
(ii) If AcB and BeC,then AC
(i) If AcB and B<C,then AcC
(iv) If A¢ B and B¢ C,then A¢C
(v) If xed and Az B, then xeB
vij IfA<B and x¢ B, then x¢ 4

(i) False.

Let 4={2.3} and B={l,{2,3},4}
Now, 2eAd and A€ B
But, 2¢ B

(ii) False.
Let A:{Z}, B:{],Z} and C={01{172}=3}

Now, 2€{L,2} apnd {1=2}E{0*{1=2}=3}
Hence, A< B and BeC

But, 2¢{0,{1,2},3}

(iii) True.
It is given that; A< B and Bc C
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(iv)

(v)

(vi)

Let xe 4

Now,

xehB ['-'ACB]
xel [+ B<C]

Hence, 4= C proved.

False.
Let 4=1L2}, B={3.4} 54 C={0,1,2,5}

Here, {12} 2 {3,4} anq {3.4} 2{0,1,2,5}

However, {1’2} <{0.1,2, 5}
Hence, Az B and Bz C
But, AcC

False
Let 4={1.2.3} and B=1{3.4.5}

Here, 3{12.3} an {123} ¢ (3.4.5)

However, 3¢ B
Hence, xe A and A¢ B,
But, x¢ B

True

It is given that; A< B and x ¢ B, then x ¢ 4
Let x € A4, if possible

Now,

XeB [ Ac B]

But it is given that x ¢ B

Which is a contradiction

So, x¢ 4

Hence, if A< B and x ¢ B, then x g A proved.

Question 3:
Let A, B and C be the sets such that AuB=A4UC and

Solution:

It is given that A, B and C be the sets such that AU B=A4UC and

Let xeB

Therefore, xe AUB
Since, AuB=AuC; xe AUC
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Hence, xe 4 or xeC

If xed

Then x€ An B, since xe B

Now,

Therefore, xe ANC

That means, x€ 4 and xeC

So, BcC

Similarly, we can show that C c B

Hence, B =C proved.

Question 4:
Show that the following four conditions are equivalent:
(i) AcB
(ii) A-B=¢
(iif) AUuB=8
(iv) ANB=A4

Solution:

(i) Ac B

If possible, suppose A—B # ¢

This means that there exists x € 4 and x # B, which is not possible as 4< B,
Hence, if A< B, then, A-B=¢

(i)4-B=¢

Let xe 4

Clearly, x € B because if x B, then A—B#¢
Hence, if A—B=¢  then, AC B

Therefore,
(i) = (ii)
Ac B A-B=¢
(iii) AVB=8

It is clear that, B (4 B) since, A< B
Let X€(4VB)

Hence, xe A or xe B

If xed
Then, xeB [ Ac B]
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Therefore, (AuB)cB

If xeB
Then, AV B=8

Hence, if 4< B then, AV B=8

Conversely, AV B =8

Let xe 4

Then,

xe(AUB) [ AC(AUB]]
xeB [ AUB:B]

Therefore, 4< B

Hence, if AUB =B then, AcB

Therefore,
(i) < (iii)

Ac B AUB=R
(iv) AnB=4
It is clear that, (40 B) < 4 gince, Ac B
Let xe 4
Then,
xeB [ Ac B]

Therefore, x€(ANB) and then A<(4NB)
Hence, A=(4ANB)

Conversely, ANB =4

Let xe 4
Then,

xe(AﬁB)

So, xe 4 and xe B
Therefore, 4< B

Hence, if AnB=4 then, A< B

Therefore,

(i) & (i)

Ac B AnB=A

Hence, it is proved that Ac B A-B=¢ > AUB=B< ANB=A4,
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Question 5:
Show thatif 4= B then C-BcC—A4.

Solution:

Let A< B and xE(C‘B)
Then,

xeC and x¢ B

Now,

xe& A [ Wi B]

Hence, * € (C i A)
Therefore, C-BcC— 4

Question 6:

Assume that P(A)ZP(B). Show that 4=5.

Solution:

Let P(4)=P(B)

Let xe 4

AeP(4)=P(B)
Therefore, x e C, for some C €P (B)
Now, Cc B

Hence, xe B
So, Ac B

Similarly, B< 4
Therefore, 4= 8 proved.

Question 7:
Is it true that for any sets A and B, P(4)UP(B)=P(4UB)9 Justify your answer.

Solution:
False.

Let 4 2{1=2} and 32{2’3}
Hence, 4V B= {1,2,3}

P(4)={g.{1}.{2}.{1.2}}
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P(B)={9.{2}.{3}.{2.3}}

Now,
P(A4)U P(B)

1

{120 {123} o e {2}, 3).{2.3})
fo.{11 {21,031, (1.2}, {2.3}}

P(4vB)={¢.{1}.{2}.{3}.{1.2}.{2,3}.{1.2.3}}

We can see that
P(A)UP(B)+P(AUB)

I

Therefore, it is not true that for any sets A and B, P(A)UP(B)=P(AUB)

Question 8:
Show that for any sets A and B,

A=(ANB)U(A-B) gpq AU(B—A4)=(4AUB)

Solution:

To prove: 4 =(4nB)u(4-B)

Let xe 4

Casel
xeANB
Then, X€(4NB)c(4UB)u(4-B)

Case 11

x#(ANB)

Then, x# 4 or x& B
x¢(A-B)c(AUB)U(A-B)
Ac(ANB)U(4-B) (1)

It is clear that
ANBC A and (A-B)c 4
(AnB)U(4-B)c 4 (2)

From (1) and (2), we obtain
A=(4NnB)U(4-B)

To prove: Au(B-4)=(4UB)
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Let xeAu(B—A)

xedor *€(B-4)

xeAor(xeB and xg A4)
(xeAorxeB)and(xed or xg A)
xe(AuB)

AU(B-A4)c(AUB) ..(3)

Next, we show that(4V B) c 40(B~4)
Let y€(4VB)

ved or yveB

(yeAoryeB)and (yed or yed)
yedor(yeB and ye4)
yEAU(B—A)

AUBc AU(B-A4) ..(4)

Hence, from (3) and (4), we obtain
AU(B-A)=(AUB)

Question 9:
Using properties of sets show that

(i) An(AUB)=4

Solution:
(i AU(AnB)=4
We know that

Ac A
ANBc A

AU(ANB)c 4 (1)
Also,
Ac AU(ANB) .(2)

From (1) and (2),
AU(ANB)=4

(i) An(4UB)=4
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AN(AUB)=(AnA)U(ANB)
=AU(ANB)

= A [Erom (1)]

Question 10:
Show that A~ B =ANC need not imply B =C.

Solution:

Let 4={01},B={0,2,3} anq C={0,4,5}
Accordingly,

ANB={0} gnqg ANC={0}

Here, ANB=A4NC={0}

However, B#C [-2eBand2¢C]|

Question 11:

Let A and B be sets. If ANX =BNX=¢ and AU X =BUX for some set X, show that
A=B

(Hints 4= AN(AUX),B=BN(BUX) and use distributive law)

Solution:
Let A and B be two sets such that AN X =BNX =¢ and AU X =BUX for some set X.

We know that
A=An(AVX)
=An(BUX) [+ AuX =BuUX]
=(AnB)u(4nX)
=(4nB)uUg [ (4nx)=¢]
=(4nB) (1}
Now,

B=Bm(BuX)

=Bn(4uX) [+ A4uX=BuX]
=(BnA)U(BnX)

=(BnA)u¢ [“(BnX)=¢]
=(4nB) sl 2]
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From (1) and (2), we obtain 4=5 .
Hence proved.

Question 12:
Find sets A, B and C such that A" B, BNC and 4N C are non-empty sets and ANBNC=¢,

Solution:

LetA:{l,Z},B:{Z,S} , and C={1,3} .
We can see that

ANB={2},BNC={3} 4nq ANC={l}

Hence, ANB,BNC and AN C are non-empty.
However, ANBNC=¢

Question 13:

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?

Solution:

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

C be the set of students taking coffee.

Students taking neither tea nor coffee, (7' C)

It is given that
n(U)=600, n(T)=150, n(C)=225 a(TC)=100

We know that
n(T'NC")=n(T'VC)
=n(U)-n(TuC)
=n(U)-[n(T)+n(C)—n(T"C)]
=600—[150+225-100]

=600-275
=375

Hence, 325 students were taking neither tea nor coffee.
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Question 14:
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?

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

It is given that
n(H)=100, n(E)=50, n(HNE)=25

We know that
n(HuE)zn(H)+n(E)—n(HﬁE)
=100+50-25
=150-25
=125

Hence, there are 125 students in the group.

Question 15:
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 1,11 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.

(ii) the number of people who read exactly one newspaper.

Let H be the set of people who read newspaper H.
T be the set of people who read newspaper T.
I be the set of people who read newspaper 1.

It is given that
n(H)=2S, n(T)=26, n(1)=26, n(Hr‘wT)zll, n(HﬁI)=9, n(Tﬁf)zS, n(Hr‘\TﬁI)=3

(i) The number of people who read at least one of the newspapers.
We know that

n(HoTul)y=n(H)+n(T)+n(l)-n(HNT)—n(HNI)-n(TI1)+n(HNTNI)
=25+26+26-11-9-8+3
=80-28
=52

Hence, 52 people read at least one of the newspapers.
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(ii) Let x people read newspapers H and T only y people read newspapers T and I only
and z people read newspapers H and I only.
Now, draw the Venn diagram for the given problem

We can see that,

n(HNTnil)=a=3
n(HNT)=x+a=11
n(HﬁI)=z+a=9
n(TﬁI)=y+a=8

Now,
(x+a)+(y+a)+(z+a)=11+8+9
x+3+y+3+z+3=28
x+y+z=28-9

X+y+z=19

Number of people who read exactly two newspapers =x+y+z =19

Number of people who read two or more newspapers =19+3 =22

Therefore,
Number of people who read 3 exactly one newspaper =52 -22 =30

Hence, 30 people read exactly one newspaper.

Question 16:

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.

Solution:
Let A be the set of people who liked product A.
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B be the set of people who liked product B.
C be the set of people who liked product C.

It is given that
n(4)=21, n(B)=26, n(C)=29, n(AnB)=14, n(4nC)=12, n(BNC)=14, n(ANBNC)=8

Let’s draw the Venn diagram for the given problem

We can see that

Number of people who like product C only
=n(C)—(4+8+6)
=29-18
=11

Hence, 11 liked product C only.
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