NCERT Solutions for Class 11 Maths Chapter 1

Sets Class 11

Chapter 1 Sets Exercise 1.1, 1.2, 1.3, 1.4, 1.5, 1.6, miscellaneous Solutions

Exercise 1.1 : Solutions of Questions on Page Number : 4

Q1l:

Which of the following are sets? Justify our answer.

(i) The collection of all months of a year beginning with the letter J.
(i) 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 :

0] 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.

(i) 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 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.

(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 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.



(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 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.

Q2:

Let A={1, 2, 3,4,5, 6}. Insert the appropriate symbol gr ig the blank spaces:
(i) 5...A (ii) 8...A (iii) 0...A

(iv) 4...A (v) 2...A (vi) 10...A

Answer :
E H5 A
(i) 8y A
¥ (i) 0A(V)4cA
(V) 2eA (vi)
105A
Q3:

Write the following sets in roster form:

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

(if) B = {x: x is a natural number less than 6}.

(i) C = {x: x is atwo-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.

Answer :

(i) A={x: xis aninteger and &4€“3 < x < 7}



The elements of this set are 8€°2, 4€“1, 0, 1, 2, 3, 4, 5, and 6 only.
Therefore, the given set can be written in roster form as

A = {4€°2, 5€"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}

(iif) 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, 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}

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

2 60

2 30

3 15
5

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,O,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}

Q4:

Write the following sets in the set-builder form:



(i) (3, 6, 9, 12) (ii) {2, 4, 8, 16, 32}
(iiii) {5, 25, 125, 625} (iv) {2, 4, 6 ...}
(v){1,4,9 ... 100}

Answer :

(i) {3,6,9,12}={x:x=3n,n: Nand 1sn<4}
(i) {2, 4, 8, 16, 32}

It can be seenthat2 =2, 4 =22 8 =23 16 = 24, and 32 = 2°5.

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

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

It can be seen that 5 = 5%, 25 = 52, 125 = 53, and 625 = 54.
- {5, 25, 125, 625} ={x: x=5", negN and 1 < n <4}
(iv){2,4,6 ...}

It is a set of all even natural numbers.

+{2, 4,6 ...} = {x: xis an even natural number}
(v) {1,4,9...100}

It can be seenthat 1 =12, 4 =22, 9=32...100 = 102

-{1,4,9...100} ={x: x=n?, ngN and 1 < n <10}

Q5:
List all the elements of the following sets:

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

1 9

e T
(i) B={x:xisan 2 2 integer,}
(iii)) C = {x: x is an X< 4} integer,

(iv) D ={x: x is a letter in the word “LOYAL"}
(v) E={x: xis amonth of a year not having 31 days}

(vi) F = {x: x is aconsonant in the English alphabet which proceeds k}.

Answer :

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



(i) B = {x:x 1 9 is an integer; It

; <n< ;

-~ - }

can be seen 1 g that
——=—05 =45

9 y)

- and =
10,1,2,3,4/ B

(iii) C = {xx is an integer; X~ <4
It can be seen that

-C={a€"2,4€1,0,1, 2}

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

(v) E ={x:xis 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}

={b,c,d,f g h,j}

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:

(i) {1,2,3,6} (a){x:xisaprime number and a divisor of 6}
(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).

Exercise 1.2 : Solutions of Questions on Page Number : 8
(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).

Ql:

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.
(i) 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.

Q2:

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

(i) {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

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

(i) {1, 2, 3...}is aninfinite 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.

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

(iif) 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.

(if) 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.

Q4 :

In the following, state whether A = B or not:

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

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

(iii) A={2,4,6, 8, 10}; B ={x: x is positive even integer and x <10} (iv) A = {x: x is a multiple of 10}; B
={10, 15, 20, 25, 30 ...}

Answer :
()A={ab,c d;B={dc,Db a}
The order in which the elements of a set are listed is not significant.

A=B

(i) A=1{4,8,12,16}; B={8, 4, 16, 18} It can be seen that 12 + A but 12 # B.

“A#B
(i) A={2, 4,6, 8, 10}
B = {x: x is a positive even integer and x < 10}

={2, 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 & B but 15 g A.

A#B

Q5:
Are the following pair of sets equal? Give reasons.
(i) A={2,3}; B={x:xis solution of x2+ 5x + 6 = 0}

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

Answer :
(i) A={2, 3}; B ={x: xis a solution of x2 + 5x + 6 = 0}

The equation x? + 5x + 6 = 0 can be solved as:
XX+3)+2(x+3)=0 x+2)(x+3)=0

X=-20rx=-3

A={2,3};B={2,-3}

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

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={2,4,8,12};;B={1,2 3,4} C={4,8, 12, 14}
D={3,1,4,25 E={1,1};F={0, a}
G={1,-1;A={0, 1}

It can be seen that



8iA,8 B,8 Di8 E, & F,8iG, 8 H 1
=A#B,A#D,A#E A#F, A#G A#H

Also, 2 A, 2 @

~B=DandE=G

Hence, among the given sets, B=D and E = G.

Exercise 1.3 : Solutions of Questions on Page Number : 12
Thzc

3eB,3¢C,3¢E, 3¢F,3¢G,3¢H
~B#C,B#E,B#F,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#H4

€D, 4¢E 4¢F 4eG 4¢H

~D#E D#F D#G,D#H
Similarly, E # F, E # G, E # H
F#G,F#H,G#H

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

Make correct statements by filling in the symbols = or A¢A &€z in the blank spaces:

(i) {2,3,4}...{1,2,3,4,5}

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

(iii) {x: x is a student of Class Xl 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: xis atrianglein a plane}...{x: x is arectangle 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 :

{2,3,4}c{1,2,3,4,5)
()

) la,b,c} & {b,e.d)

(iii) {x: x is a student of class XI of your school}A¢A &€$ {x: x is student of your school}
(iv) {x: x is a circle in the plane} A¢A &€z {x: x is a circle in the same plane with radius 1 unit}

(v) {x: xis a triangle in a plane} A¢A &€z {x: x is a rectangle in the plane}



(vi) {x: x is an equilateral triangle in a plane}A¢A &€S {x: x in a triangle in the same plane} (vii) {x: x
is an even natural number} A¢A 3€3 {x: x is an integer}

Q2:
Examine whether the following statements are true or false:
(i) {a, b}A¢Aa€z{b,c,a}
(i) {a, e} £x: x is avowel in the English alphabet}
(i) {1, 2,3} {4, 3,5}
(iv) {a} {a. b, c}
c
(v) {a} E(a, b, c)
(vi) {3);:}x is an even natural number less than 6} ~ {x: x is a natural number which divides
Answer :
(i) False. Each element of {a, b} is also an element of {b, c, a}.
(if) True. a, e are two vowels of the English alphabet.
(iii) False. 2¢{1, 2, 3}; however, 2i{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}=11, 2,3,4,6,9, 12, 18, 36}

Q3:

Let A={1, 2, {3, 4,}, 5}. Which of the following statements are incorrect and why?

i) {3, 4}A
(i) {3, 41A
(iii) {3, 4}} A
(iv) 1A

E
(v) 1A

(i) {125} A

(vii) {1,2, 5} A
(viii) {1, 2, 3} ®A
(ix) ® A
x) ®aA

Ec



xi) {®} A

Answer :

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

(i) The statement {3, 4} A is incorrect because 3 & {3, 4}; however, 3gA.

(if) The statement {3, 4} A is correct because {3, 4} is an element of A.

(iii) The statement {{3, 4}} %A is correct because {3, 4}  {{3, 4}} and {3, 4} = A.
(iv) The statement 1;A is correct because 1 is an element of A.
(v) The statement 1 A is incorrect because an element of a set can never be a subset of itself.

(vi) The statement {1, 2, 5} Ais correct because each element of {1, 2, 5} is also an element of
[

(vii) The statement {1, 2, 5} Ais incorrect because {1, 2, 5} is not an element of A.
&

(viii) The statement {1, 2, 3} Alis incorrect because 3 {1, 2, 3}; however, 3 i A.
[ =

(ix) The statement @ A is incorrect because @ is not an element of A.
[

(x) The statement @ A is correct because ® is a subset of every set.
[

(xi) The statement {®} A is incorrect because @& {®}; however, ® E A.

Q4 :

Write down all the subsets of the following sets:
(i) {a}

(i) {a, b}

(i) {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®d, {1}, {2}, {3}, {1, 2}, {2, 3}, {1, 3}, and
{1, 2, 3}

(iv) The only subset of @ is®.

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=®, thenn(A) =0. -
n[P(A)] = 2° =1 Hence, P(A)
has one element.

Q6 :

Write the following as intervals:
() {x:x gR,-4<x <6}

(i) {x: x R,-12<x<-10}

E
(i){x: g R0Sx<7}
X

(iv){x: E R,3sx=s4}
X

Answer

(i) {x:x R,-4<x<6}=(-4,6]
S
((_ii) {X:x R,-12<x<-10} = (-12, -10)

(iip{x: R, 0=x<7}=[0,7) X
(iv){x:

e
X

R,3<x<4}=[3,4]

Q7 :

Write the following intervals in set-builder form:
i (3.0

(i) [6,12]

(iii) (6, 12]

(iv) [-23, 5)

Answer :

i) (-3,0)={x:xe R,-3<x<0}



(ii) [6, 12] = {x: X R, 6 < x < 12}
(iii) (6, 12] ={x: xR, 6 <x < 12}

(iv) [-23, 5) = {x: x (R, -23 < x <5}



Q8 :
What universal set (s) would you propose for each of the following:

(i) The set of right triangles

(if) 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.

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
universals set (s) for all the three sets A, B and C

() {0.1,2,3,4,5,6}

(i) ®

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

Answer :
(i) It can be seenthat A ={0, 1, 2, 3, 4, 5, 6}

B={0,1,2,3,4,5,6}
However, C A¢A a€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.
(i) AA¢A a€z ®, B A¢A a€2 ©, C A¢A a€2 @
Therefore, ® cannot be the universal set for the sets A, B, and C.
: @iii) A {0,1,2,3,4,5,6,7,8,9,10}

., B {0,1,23/4,56,78,9, 10}
C {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} is the universal set for the sets A, B, and C.
(iv)Adl1,2,3,4,5,6,7,8}
BJ{1,2,3,4,5,6,7,8}
However, C A¢A 4€2 {1, 2,3,4,5,6,7, 8}

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



Exercise 1.4 : Solutions of Questions on Page Number : 17
Find the union of each of the following pairs of sets:

() X={1,3,5/Y={1,2 3}

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

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

(iv) A = {x: xis a natural number and 1 <x A¢”°An6}
B = {x: xis a natural number and 6 <x< 10}

(VA={1,2,3},B=®

Answer :

(i)X={1,3,50Y={1,2, 3}

XuY={1, 2, 3,5}

(iA={a, e, i,o,u}B={a, b, c}

AuB={a, b,c,e,i o0, 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={1,2,4,5,3,6,9 12 ..}

JAB={xx=1,2, 4,5 oramultple of 3}

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

“<AB={x:xENand1l<x<10}

V)A={1,2,3,,B=0

AuB={1,2, 3}

Q2:

Let A={a, b}, B ={a, b, c}.Is A A¢A ”$B? What is A uB?
Answer
Here, A ={a, b} and B ={a, b, c}

Yes, A A¢A "$B. A
uB={a,b,c}=B



Q3:
If A and B are two sets such that A A¢A ”$B, then what is A | B?

Answer :

If A and B are two sets such that A A¢A ”$ B, then A LB = B.

Q4:
If A={1,2 3,4}, B={34,56},C={56,7 8 and D={7,8, 9, 10}; find
(i) AB
(i) AG
(i) B C

¥}
(iv) BD

L
(v) ABC

U ou
(vi) ABD
(vii) B DV

U u
Answer :

A={1,2,3,4],B={3,4,5,6},C={56,7 8 and D={7,8,9, 10}
() AB={1,2 3, 4,5, 6}

(i) AG=1{1,234,56,78}

(i) BG={3,4,5,6,7,8}

(iv) BD={3,4,5,6,78, 9,10}

v) ALEJ)C:{l, 2,3,4,5,6,7, 8

(vi) ABD= {1,2,3,4,5,6,7,8,9,10}

(i)BED={3, 4,5, 6,7 8,9, 10}

o

Q5:
Find the intersection of each pair of sets:

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

(i) A={a, e, i,o,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 A¢”°Axn 6}
B = {x: x is a natural number and 6 < x < 10}

(VJA={1,2,3},B=0

Answer :

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

XNY ={1,3}

(iA={a, e, i,o,u},B={a, b, c}

ANB = {a}

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

B = {x: xis a natural number less than 6} = {1, 2, 3, 4, 5}

~ANB = {3}

(iv) A = {x: xis a natural number and 1 < x A¢"°An6} = {2, 3, 4, 5, 6}
B = {x: xis a natural number and 6 < x< 10} = {7, 8, 9}

ANB=0

(V)A={1,2,3,B=0

ANB=0

Q6 :

IfA={3,5 7,9, 11}, B ={7,9, 11, 13}, C = {11, 13, 15} and D = {15, 17}; find
() ANB

(i) BNC

(i) ANC ND

(iv) ANC

(v) BND

i) AN(B ,C)

(vii) AND

(viii) A N(B D)

(ix) (ANB)N(BC)
(x) (A D) N(B C)

Answer



() ANB={7,9, 11}
(i) BNC={11,13}

(i) ANCND={ANC}ND ={11}N{15, 17} = ®
(iv) ANC={11}

(v) BND=o

(vi) A Y N Cc)=(ANB)uANC)
={7,9, U 11}{11}={7,9, 11}
(vii) AND = ®

(viii) A N(B B) = (A NB)uI (A ND)
={7,9, 11} 'd={7,9, 11}

(ix) (ANB)NEBC)={7,9 11} N7, 9, 11, 13, 15} = {7, 9, 11}

1]
x) (AuD)N(BC)={3,5,7,9, 11,15, 17) N{7, 9, 11, 13, 15}

={7,9, 11, 15}

Q7:

If A ={x: xis anatural number}, B ={x: x is an even natural number}

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

(i) AnC

(ii)AND

(ivyBNncC

(v) BND

(vipcnb

Answer :

A = {x:xis a natural number}={1, 2, 3,4,5 ...}

B ={x:xis an even natural number} ={2, 4,6, 8 ...}
C = {x:xis an odd natural number} ={1, 3,5, 7,9 ...}
D = {x:x is a prime number}={2,3,5,7 ...}

(i) ANB = {x:xis a even natural number} =B

(i) ANC = {x:xis an odd natural number}=C



(iif) A ND = {x:x is a prime number} =D
(ivyBNC=9o

(v) BND ={2}
(vi) C ND = {x:xis odd prime number}

Q8 :

Which of the following pairs of sets are disjoint

(i) {1,2,3,4}and {x:x is a natural number and 4 A¢”°An x A¢”°An6}
(ii) {a, e, i,0,u}and {c, d, e, f}

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

Answer :

() {1, 2,3, 4}

{x: x is a natural number and 4 A¢"°Aa x A¢"°Aa 6} = {4, 5, 6}
Now, {1, 2, 3,4} N {4, 5, 6} = {4}

Therefore, this pair of sets is not disjoint.

(i) {a, e, i,o,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.

Q9:
If A={3, 6,09 12,15, 18, 21}, B = {4, 8, 12, 16, 20},
C=1{2, 4,6,8,10, 12, 14, 16}, D = {5, 10, 15, 20}; find

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

(i) A-C={3,9, 15,18, 21}

(i) A-D={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}

(xiy C-D={2 4,6,8,12, 14, 16}

(xii) D - C = {5, 15, 20}

Q10

If X={a, b,c,d}and Y ={f, b, d, g}, find
(i X-Y
(i) Y-X
(i) X NY

Answer :
) X-Y={a,c}

(i)Y - X ={f, g}
(i)  XNY={b, d}

Q11:

If Ris the set of real numbers and Qis 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.



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.

(i) {a, e,i,0,u}and{a, b, c, 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

As 392, 3,4,5},3¢{3, 6}
{2,3,4,5)N {3, 6} = {3}

(ii) False

Asafa, e,i, 0, u}, ar {a b, c,d}
={a e iou}N{ab,c d}={a}

(iii) True

As{2,6,10,14}N{3,7,11,15} = ®
(iv) True
As{2,6,101N{3,7,11}=®

Exercise 1.5 : Solutions of Questions on Page Number : 20
Q1:
LetU={1,23;4,5,6,7,8,9},A={1,2,3,4},B={2,4,6,8}and C = {3, 4, 5, 6}. Find

W A’
(i B’

a6 (AwC)
" (AUB)

(A')

(B-C)

v)

(vi)

Answer :
Uu={1,2,3,45,6,7,8,9}



A={1,2 3,4}
B ={2 4,68}
C={3,4,5,6)
A'=15,6,7,8,9!

(i)

_ B'={1,3,5,7,9}

(i)

_ AuC={1,2,3,4,5,6}
(iii)

~(AuC) ={7.8,9}

_ AUB={1,2,3,4,6,8}
(iv)

(AuUB) ={5,7,9}
M(Nf:A:ﬂllq
B-C={2,8]

(vi)

~(B-C) ={1,3,4.5,6,7.9}

Q2:

IfU={a, b,c,d,e,f g,h}, find the complements of the following sets:
(i) A={a, b,c}

(i) B={d, e, f, g}

(iiiC={a, c,e g}

(ivyD={f, g, h,a}

Answer :

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



s B'={a,b,c,h}
(liC={a c e g}
. C ={b.d,f.h)

(iviD={f g, h, a}
~D'={b,c.d,e}

Q3:

Taking the set of natural numbers as the universal set, write down the complements of the following sets:
(i) {x:xis an even natural number}

(i) {x:xis an odd natural number}

(iii) {x: x is a positive multiple of 3}

(iv) {x:xisaprimenumber}

(v) {x:xisanatural number divisible by 3 and 5}
(vi) {x:xis a perfect square}

(vii) {x: x is perfect cube}

(viii) {x: x +5=8}

(ix) {x:2x+5=09}

(x) {x: x A¢ga€°A¥ 7}

(xi) {x:x gNand 2x +1>10}

Answer :
U = N: Set of natural numbers
(i) {x: xis an even natural number}" = {x: x is an odd natural number}

(if) {x: xis an odd natural number}" = {x: x is an even natural number}

(ili) {x: xis a positive multiple of 3} = {x: x € N and x is not a multiple of 3}

(iv) {x:xis a prime number} ={x: x is a positive composite number and x = 1}

(v) {x:xis a natural number divisible by 3 and 5}" = {x: x is a natural number that is not divisible by 3 or 5}
(vi) {x:xis a perfect square}" = {x: x tN and x is not a perfect square}

(vii) {x: xis 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 Nandx # 2}

(x) {x:x Aga€°A¥ 7} = {x: x N and x < 7}



(xi) {x:x¢Nand2x+1>10} ={x:xi Nandx <9/2}

Q4.
Ifu={1,2,3,4,56,78,9},A={2,4,6,8} and B ={2, 3, 5, 7}. Verify that

(AUB) =A'NB’

_(AnB) =A’UB’
0) (i)

Answer :
uUu={1,23,4,5,6,7,8, 9}

A={2,4,6,8},B={2,3,5 7}

0]
(AUB) ={2,3,4,5.6,7.8) ={1,9!
A'NB'=1{1,3,57.91n(1. 4,6.8.9)=1{1. 9}
~(AUB) =A'AB’

(i)

(AnBY ={2} ={1,3,4,5.6,7,8,9)
A'UB'=1{1,3.5.7.9}U{1.4,6.8.9}={1,3,4,5,6, 7, 89)

(ANB) =A'UB’

Q5:

Draw appropriate Venn diagram for each of the following:

(AuUB)
A'nB
(AnB)
A'UB

(i)
(i)
(iii)

(iv)



Answer :

) (AUB)

M A B

(i) (Af\ B)

¥ A B
(iv) A'UB

y A B
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.

Q7:



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

(i) AUA =,



(i) ®“2 A¢ETA@ A = ...

AnA'=.. i)
UnA=. (v
Answer :
[0) AUA'=U

(i) D2A¢ETA© A = U AdEtAO A=A
02 AdEtA@ A=A

(iii) A A¢gETA© A2 = ®

(iv) U2 AGEtA@ A = © A¢ETAO A=

2 U2 AGETAOA = ®

Exercise 1.6 : Solutions of Questions on Page Number : 24
Ql:

If Xand Y are two sets such that n(X) = 17, n(Y) = 23 and n(Xu Y) = 38, find n(X NY).
Answer :
Itis given that: n(X) =17, n(Y) = 23,

n(XyY) =38 n(X

A¢ETAOY) =2

We know that:
n(XwY)=n(X)+n(Y)-n(XnY)
S 38=17+23 - n(XNY)
=n(XNnY)=40-38=2
n(XAY)=2

Q2:

If X and Y are two sets such that Xu'Y has 18 elements, X has 8 elements and Y has 15 elements; how many
elements does X NY have?

Answer :

It is given that:



n(XwY)=18, n(X)=8n(Y)=15
n(X A¢EtA@ Y) =2

We know that:
n(XwY)=n(X)+n(Y)-n(XnY)
S A8=8+15-n(XNY)
=>n(XNnY)=23-18=5
Sn(XnY)=S

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(Hu E) = 400, n(H) = 250, n(E) = 200 n(H

NE) = ? We know that:

n(H.E) = n(H) + n(E) - n(H NE)
+ 400 = 250 + 200 - n(H NE)
400 =450 - n(H NE) =

n(H NE) = 450 - 400

-~ n(H NE) = 50

Thus, 50 people can speak both Hindi and English.

Q4:
If Sand T are two sets such that S has 21 elements, T has 32 elements, and S

NT has 11 elements, how many elements does S T have?



Answer :
It is given that: n(S) = 21, n(T) = 32,
n(S NT) = 11 We know that:

n(S ¥ =n(S) + n(T) - n(S NT) - n(S
YT) =21 + 32 - 11 = 42 Thus, the set
(S i) has 42 elements.

Q5:

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

Answer :
It is given that: n(X) = 40, n(% Y) = 60,
n(X NY) = 10 We know that: n(X,Y) =

n(X) + n(Y) - n(X NY)

260 =40 +n(Y)-10 - n(Y)=60
- (40 - 10) = 30 Thus, the set Y
has 30 elements.

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(Cui T) =

70, n(C) = 37, n(T) = 52 We know that:

n(CwT) = n(C) + n(T) - n(C NT)
~70=37+52-n(CNT)
™70=89-n(CNT)=n(C

NT)=89-70=19



Thus, 19 people like both coffee and tea.

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

(C Ty = 65, n(C) = 40, n(C NT) = 10 We

know that: n(Cy T) = n(C) +n(T) - n(C NT)

65 = 40 + n(T) - 10

= 65=30+n(T) =

n(T)=65-30=35

Therefore, 35 people like tennis.

Now,

(T-C)u(TNC)=T

Also,

(T-C)N(TNC)=® .n(T) =n(T
-C)+n(TNC) 35=n(T-C) +
10 =n(T-C)=35-10=25
Thus, 25 people like only tennis.

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) = 50, n(S) = 20, n(S NF) = 10 We know that: n(S F) =

n(S)t+ n(F) - n(S NF)



Exercise Miscellaneous : Solutions of Questions on Page Number : 26

Q1l:
=20+50-10
=70-10=60

Thus, 60 people in the committee speak at least one of the two languages.
Decide, among the following sets, which sets are subsets of one and another:

A ={x: x g R and x satisfy x2 - 8x + 12 = 0},
B={24,6},C={24,6,8...}, D={6}.

Answer :

A ={x: x + R and x satisfies x2 - 8x + 12 = 0}

2 and 6 are the only solutions of x? - 8x + 12 = 0.
~A={2, 6}

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

DA BCc

Hence, AB,A G,B C,D A D-B,DC -

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.

i) f 8 xA & andA B,thenx B
(i - AB . and B CEthenAC

(i) If A B and B C,then A C
L= [t [ =

(iv) If A A¢A a€2 B and B A¢A 4€3 C, then A A¢A a€3 C
€ (v) Ifx Aand A A¢A a€z B, thenx B

= (vi) IfA Bandxg B,thenx A

Answer :



(i) False

LetA={1,2}and B = {1, {1, 2}, {3}}

Now, 2e{1,2} and {1,2} e {{3}.1,{1,2}}

A B

-However,



(ii) False

As A AgA a€5 B

£ B C
However, AgC
(iii) True

Let A A¢A a€3 B and B A¢gA 4€5 C.

Letx - A

=>xeB [-AcB]
=xelC [ BCC]
~AA¢A a€s C

(iv) False

A=1{1,2}, B=0,6,8},and C=10,1,2,6,9]

I_etAccordingly, Ac Band Ba C.

However, A A¢A a€5 C
(v) False

LetA={3,5, 7}and B = {3, 4, 6}
Now, 5 tA and A A¢A a€2 B
However, 5 ;B

(vi) True

Let A A¢A 3€3 B and x¢ B.

To show: X # A

If possible, suppose xi A.

Then, x B, which is a contradiction as x ¥ B x
AE

Q3:

Let A, B and C be the sets such that A £A2B = A £A2C and A AA©B = A +A© C. show that B

C.



Answer :

AUuB=AUC _,;AnB=ANC
Let, A, B and C be the sets such that .

To show: B=C

Letx =B
=>xeAUB [Bc AUB]
=xeAUC [AuB=ALC]
= xeAorxelC

Case | x

E A

Also, x = B

 XEANB
=>xeANC [vAnB=ANC]
. x A@andx C

xe C

B A¢A a€s C
Similarly, we can show that C A¢A €5 B.

~B=C

Q4 :
Show that the following four conditions are equivalent:
(HAB({)A-B=0®

(iiyAA2B =B (iv) A ,AOB=A

Answer :

First, we have to show that (i) A¢a€;a€ (ii).
Let A A¢A a€5B

To show: A&€“B# @

If possible, suppose A 38€“B # ®

This means that there exists x £ A, x # B, which is not possible as A A¢A a€s B.



Aa€E"B=9o
AA¢Aé€§B=~Aé€“B=(D
LetA&€“B=0
To show: A A¢A 4€5 B
Letx e A

Clearly, x ¢ B because if x¢ B,then A&€"'B# @

~ABE'B=®AA¢GA2€ESB
- (i) Aga€ia€ (ii)

Let AA¢A zes B

Toshow: AUB=B
Clearly, BC AUB

Let X€EAUB
=xeAorxeB

Casel: xeA

= xeB [ AcB|
. AUBcB

Casell: xeB
Then, A\WB =B

Conversely, let A\VB=B

Letxe A

—=>xeAUB [-AcAUB]
=xeB [~ AUB=B]
. AAGA zesB

Hence, (i) A¢a€;a€ (iii)
Now, we have to show that (i) A¢a€j4€ (iv).
Let AACA sex g
Clearly AMBC A
Letx ¢ A
We have to show that X € &M B

As A A¢A 3€8 B, X B



xeAmB
-AcANB

Hence, A= AA¢EtA©®B
Conversely, suppose A A¢ETA© B = A

Letx A

rebhmB
=
=XeEAandx B

—g.Xi,'B

= AA¢A a€5 B



Hence, (i) A¢a€;a€ (iv).

Q5:
Show that if A =B,thenC-B -C-A.

Answer :

LetA: B

Toshow:C-B € - A Let
x C-B x Candx B x C

apd X A [A& #

[ = g

Bl x C-A

"C-BC-A

Q6:
Assume that P (A) = P (B). Show that A = B.
Answer :

Let P(A) = P(B) To

show: A=B

Let x A
Ac P(A) = P(B) = xe C,

for some C & P(B)

Now, C = B

~XE B

~ArB

Similarly, B = A

A=B

Q7:



Is it true that for any sets A and B, P (A) A2 P (B) = P (A »A2B)? Justify your answer.

Answer :
False

LetA={0,1}and B={1, 2}
~AAB={0,1,2}
P(A)={®. {0}, {1}. {0, 1}}
P(B)={®. {1}, {2}. {1, 2}}

P(A A*B) = {®, {0}, {1}, {2}, {0, 1}, {1, 2}, {0, 2}, {0, 1, 2}}

P(A) &2 P(B) = {®, {0}, {1}, {0, 1}, {2}, {1. 2}} = P(A)
A2 P(B) # P(A ~A2B)

Q8:
Show that for any sets A and B,

A=(AEZOB)A%A-B)and A zA2(B - A) = (A +A2B)

Answer :
To show: A = (A A© B) A2/(A - B)
LetxEA

We have to show that x {A A® B) A2 (A - B) Case

xzA A® B

Then, x {A AQ B) (AA2B)A? (A .B) Case
I

xg& A +A© B

=XgAorxgB

~XE B[xE Al =xg A-B (A sA2

B) ~Aa (A - B)

~Ac(AAOB) A% (A-B)... (1)

It is clear that

ABKoB Aand (A-B) . A



“(AAOB)AF(A-B)-A...(2)
From (1) and (2), we obtain

A= (A LA@B) /A® (A - B)

To prove: A ,A® (B-A)c A ,A*B
LetxeA /A% (B-A)
=XeEAorxe(B-A)
=XeAor(xeBand
xgA)=(xeAorxe

B)and (xcAorxg

A) = x € (A A*B)

~AZA* (B-A)c (A LA'B) ... (3)

Next, we show that (A ,A*B) c A JA® (B - A).
Lety AAaB y

Aoy B ¢

=% E =
(y Aory B)and (y Apry A)w A

= ¢ E
or(y Bandy A) y A¢ = ¢ =«

A2 (B -A)
~ARB AARB-A) ... (4)

Hence, from (3) and (4), we obtain A A2 (B - A) = A -A2B.

Q9:
Using properties of sets show that

(i) A A2 (A A@ B) = A (ii) A AOLA A2 B)y= A.

Answer :

(i) To show: A A2 (A A® B) = A



We know that A
cA

AAKOB A
AR (AA®B) AR (1)
Also, A A Ax(A A@.B) ... (2)

- From (1) and (2), A &2 (AA®B) = A
(i) To show: A A© (A AaB) = A

AAo (AA3B) = (AAOA) A2 (A AOB),
=A éa (A A(g B)

= A {from (1)}

Q10:

Show that A ;A© B = A ,A© C need not imply B = C.
Answer :

LetA={0, 1}, B={0, 2, 3}, and C ={0, 4, 5}
Accordingly, A A0 B = {0} and A +A© C = {0}

Here, A A© B = A A® C = {0} However, B
#C[2 Band 2 g CE

Q11:

Let A and B be sets. If A A© X =B A® X = ® and A 2A2 X = B A2 X for some set X, show that A = B. (Hints A

= A AG(A A2 X, B = B A© (B"A2 X) afid use distributive law)

Answer :

Let A and B be two sets such that A ~A© X =B ~A© X =fand A -A2 X = B +A2 X for some set X.
To show: A=B

It can be seen that

A=ARO (AATX) = A Ao (B A2 XY[A ~A2 X =B A2 X]

= (A A© B) Ax(A A©X) [Distributive law]

s & &



=(AA©B)A? D [AAG® X = D]

=AAOB ... (1)

Now, B = B A© (B A¥X) A
=B ;A0 (A A2 X) [A A2X =B A X]

= (B ~AO A) A2 (B ~A© X) [Distributive law]
=(B ,AOA) ;A2 0 [B sAO X = @]
=B +sAO A

=AA®B ... (2)

Hence, from (1) and (2), we obtain A = B.

Ql2:
Find sets A, B and C such that A ,A©B, B ,A© C and A ,A®© C are non-empty sets and A A© B A® C = 0.

Answer :

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

Accordingly, AKOB ={1},BA® C={2},and A ,A© C={0}. A
“A©B, B A© G, and A A© C 4re non-empty.

Fy N
However, AAOBAG C = ®

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 »A© C) = 100

To find: Number of student taking neither tea nor coffee i.e., we have to find n(T' -A© C'). n(T'

~ n £
+A© C) = n(T A2 C)
2

=n(U) - n(T A2 C)



=n(U) - [n(T) + n(C) - n(T »A®© C)]
= 600 - [150 + 225 - 100]

=600 - 275

=325

Hence, 325 students were taking neither tea nor coffee.

Ql4:

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.
~sHUE=U

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

n(HNE) _

n
n(U) = n(H) + " 4€“N(H A¢ETAO© E)



=100 + 50 &€ 25
=125

Hence, there are 125 students in the group.

Q15:

In a survey of 60 people, it was found that 25 people read newspaper H, 26 read newspaper T, 26 read
newspaper |, 9 read both H and 1,11 read both Hand 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.

(if) the number of 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 .
Accordingly, n(A) = 25, n(B) = 26, and n(C) = 26
nANC)=9,nANB)=11,and n(BN C)=8n(A
NBNC)=3

Let U be the set of people who took part in the survey.
(i) Accordingly, n(A 1B @) =n(A)+n(B) +n(C)-n(ANB)-nBNC)-n(CNA)

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

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

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

A B

A
a%a

C

Let b denote the number of people who read newspapers | and H only.
Let c denote the number of people who read newspapers T and | only.
Let d denote the number of people who read all three newspapers.

Accordingly,d=n(ANBNC)=3



Now, n(ANB)=a+dn(B
NC)=c+dn(C

NA)=b+d a+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.

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(ANB)=14,n(CNA)=12,n(BN C) =14, n(A
NBNC)=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



