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CBSE NCERT Solutions for Class 11 Mathematics Chapter 01

Back of Chapter Questions

1. Which of the following are sets? Justify your answer.
(1)  The collection of all months of a year beginning with the letter ;.
(1) The collection of ten most talented writers of India.
(1) 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 wntten by the writer Munshi Prem Chand.
{(vil) The collection of all even integers.
(viii) The collection of questions in this Chapter.

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

Solution:
(1) Step 1:

Anyone can identify a month that belongs to the collection of all the months of a year beginning
with the letter [ . so, it is a well-defined collection of objects. Therefore, this collection is a set.

Hint: Well-defined collection of objects is known as a set.

(ii) Step 1:

The criteria of determining a writer’s talent vary from one person to other. Thus, the collection of
ten most talented writer of India 1s not a well-defined collection Therefore; this collection 1s not a
sef.

(1i1) Step 1:

The criteria of determining a batsman’s talent vary from one person to other. Thus, a team of 11
best cricket batsmen of the world is not a well-defined collection Therefore: this collection 1s not
a set.

Hint: Well defined collection of objects is known as a set.

(iv) Step 1:
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A boy can easily identify who belongs to his class therefore, the collection of all boys in vour
class is a well-defined collection Therefore, and this collection is a set.
Hint: Well defined collection of objects is known as a set.

(v) Step L:

One can easily 1dentify whether a number belongs to the set of numbers less than 100, thus the
collection of all natural numbers less than 100 is a well-defined collection Therefore, and this
collection is a set.

Hint: Well defined collection of objects is known as a set.
(vi) Step 1:

A book written by writer Munshi Prem Chand can be easily identified therefore. the collection of
novels written by the writer Munshi Prem Chand is a well-defined collection Therefore, this
collection is a set.

Hint: Well defined collection of objects is known as a set.
(vil) Step I:

The even integers can be easily identified thus, the collection of all even integers is a well-defined
collection Therefore, and this collection is a set.

Hint: Well defined collection of objects is known as a set.
(viu) Step I:

Any question belonging to the particular chapter can be easily identified thus, the collection of
question in this chapter is a well-defined collection therefore, and this collection is a set.

Hint: Well defined collection of objects is known as a set.
(ix) Step I:

Determining the dangerous animals of the world is not easy to identify thus the collection of most
dangerous amimals of the world 1s not a well-defined collection therefore; this collection 1s not a
set.

Hint: Well defined collection of objects is known as a set.

2. LetdA=1{1, 2 34, 5,6} Insert the appropriate symbol € or g in the blank spaces:
(i) 5.4

(i) 8.4
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()0 ... A
(ivi4..4

(vi 2.4
(vi) 10 ... A

Solution:

(1) Step 1:

SEA

accordingly.

(1) Step 1:

geA

Sets

[5 belongs to A]

VIKRANTADAD=MY"

Hint: See whether the given number is present in A = {1, 2, 3.4, 5, 6}

and put g or ¢

[8 doesnot belong to A]

Hint: See whether the given number 1s presentin A ={1,2,3,4,5,6} and put or g
accordingly.

(1) Step 1:

0gA

[0 doesnot belong to A]

Hint: See whether the given number is present in A = {1, 2, 3,4, 5, 6} and put e or ¢

accordingly.
Step 1:
44

(v}

[4 belongs to A]

Hint: See whether the given number is present in A = {1, 2, 3,4, 5,6} and put Eor ¢

accordingly.
Step 1:
2€4

(v)

[2 belongs to A]

Hint: See whether the given number is present in 4 = {1, 2, 3,4, 5, 6} and put g or ¢
accordingly.

(vi) Step 1:

104

[10 doesnot belong to A]

Hint: See whether the given number is present in A = {1, 2, 3,4, 5, 6} and put € or ¢
accordingly.
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3. Write the following sets in roster form:
(i) A={x:xisanintegerand —3<x<7}
(1) B = {x: x is a natural number less than 6}

(1) € = {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.

Solution:

(i). Step 1:

A={x:xisanintegerand -3 < x < 7}

The elements belong to this set are —2,—1,0, 1,2, 3, 4,5 and 6.

Thus, the given set can be written in roster form as A={-2,—1.0, 1, 2, 3, 4,5, 6}

Hint: In roster form, all the elements of a set are listed, the elements are being separated by
commas and enclosed within braces | }.

(1) Step 1:

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

The elements belong to this set are 1, 2,3, 4, and 5

Thus, the given set can be written in roster form as B = {1,2, 3, 4, and 5}

Hint: In roster form, all the elements of a set are listed, the elements are being separated by
commas and enclosed within braces | }.

(1) Step 1:

C = {x: x is a two digit number such that sum of its digits is 8]

The elements belong to this set are 17,26, 35,44, 53, 62,71 and 80

Thus, the given set can be written in roster form as € = {17,26, 35,44, 53,62, 71, and 80}

Hint: In roster form, all the elements of a set are listed, the elements are being separated by
commas and enclosed within braces | |.

{iv) Step 1:
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D = {x: x is a prime number which is a divisor of 60}
60=2x2x3I x5
The elements belong to this set are 2, 3 and 5.

Thus, the given set can be written in roster form as D = {2, 3,5}

Hint: In roster form, all the elements of a set are listed, the elements are being separated by
commas and enclosed within braces | |.

(v) Step 1:

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 () are repeated.
Thus, the given set can be written in roster form as E={T,R, I, G, 0, N.M, E, Y}

Hint: In roster form, all the elements of a set are listed, the elements are being separated by
commas and enclosed within braces | |.

(vi).Step 1:

F = The set of all letters in the word BETTER.

There are 6 letters in the word BETTER, out of which letter E and T are repeated.
Thus, the given set can be written in roster form as F = {B, E, T,R}

Hint: In roster form, all the elements of a set are listed, the elements are being separated by
commas and enclosed within braces | }.

4. Write the following sets in the set-builder form:
(1) (3,6,9,12)
(i) {2,4,8,16,32}
(ii){ 5, 25,125, 625}
(iv) {2, 4.6 ...}
(v) {14,9..100}
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Solution:
(1) Step 1:
{36,912} ={x:x=3n,nENand 1 =n < 4}

Hint: In set builder form. all the elements of a set possess a single common property, which is not
possessed by any element outside the set.

(1) Step 1:

(24,8, 16,32}
It can be written as.2 = 21,4 = 22,8 = 23 16 = 24,32 = 2°
£ {24,8,1632) ={x:x=2",nENand1<n <5)

Hint: In set builder form. all the elements of a set possess a single common property, which is not
possessed by any element outside the set.

(111} Step 1:

{ 5,25, 125,625}
Here, 5 = 51,25 = 52,125 = 53,625 = 54
~.{5,25,125,625} ={x:x=5"neENandl1 <n< 4}

Hint: In set builder form. all the elements of a set possess a single common property, which is not
possessed by any element outside the set.

(1v) Step 1:
4603
It is a set of all even natural numbers.
~f24.6.. .. } = {x: x 1s an even natural number}

Hint: In set builder form, all the elements of a set possess a single common property, which is
not possessed by any element outside the set.

(v) Step 1:
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{1.4.9...,100}
Here,1=1%24=2%,9=32_.....100 = 102
~{14,9,... 100} ={xxx=n2,nENand 1 <n < 10}

Hint: In set builder form, all the elements of a set possess a single common property, which is not
possessed by any element outside the set.

5. List all the elements of the following sets:
(1)4 = {x: x is an odd natural number}
() B = [x.'x isan— % <x < ; lnteger,}

(1) € = {x: x is an integer x2 < 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 proceeds k}

Solution:

(1) Step 1:
A ={ x: x is an odd natural number}
A={LE579 ...}

Hint: Every element possessing the given property of the set should be mentioned within the
braces.

{11) Step 1:

B = [x: x is an integer, —1/2 < n < 9/2}
Itis seen that —1/2=—0.5and 9/2=45
B=1{01,23, 4}

Hint: Every element possessing the given property of the set should be mentioned within the
braces.
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(i)  Step I:

€ = {x: x1s an integer, x2 < 4}
Itisseenthat (—1)2< 4, (—2):<4,02<4,(1)2<4,(2):< 4
20={-2,-140,1,2}

Hint: Every element possessing the given property of the set should be mentioned within the
braces.

(iv)  Step l:
D = {x: x 15 a letter in the word "LOYAL"}
D={L0,Y, A}

Hint: Every element possessing the given property of the set should be mentioned within the
braces.

{v) Step 1:
E = {x: x is a month of a year not having 31 days}

E = {February, April, June, September, November}
Hint: Every element possessing the given property of the set should be mentioned within the
braces.

(vi) Step 1:
F = {x: x 1s a consonant in the English alphabet which precedes k}
F={b.c.d.f.g.hj)

Hint: Every element possessing the given property of the set should be mentioned within the
braces.

6. Match each of the set on the left in the roster form with the same set on the right described in
setbuilder form:

(i) {1.2,3,6]) (a) [x: x is a prime number and a divisor of 6}
(i) {2.3) {b) {x: x 15 an odd natural number less than 10}

(iii) {M,AT.HEICS} (c) {x: x is natural number and divisor of 6} (iv) {1,3,5, 7,
9} (d) {x: x 15 a letter of the word MATHEMATICS}
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Solution:
(1) Step 1:

We can see that all the elements of this set are natural numbers as well as the divisors of g.
therefore, (i) matches with (c).

Hint: Every element possessing the given property of the set should be mentioned within the

braces.

(11) Step 1:
We can see that 2 and 3 are pnime numbers and are also divisors of 6. therefore, (ii) matches with
(a).
Hint: Every element possessing the given property of the set should be mentioned within the
braces.

{111) Step 1:

We can see that all the elements of this set are letters of the word MATHEMATICS.
Therefore, (iii) matches with (d).

Hint: Every element possessing the given property of the set should be mentioned within the
braces.

(1v) Step 1:

We can see that all the elements of this set are odd natural numbers less than 10. therefore, (iv)
matches with (b).

Hint: Every element possessing the given property of the set should be mentioned within the
braces.

Exercise 11.2
1. Which of the following are examples of the null set

(1) Set of odd natural numbers divisible by 2
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(i1) Set of even prime numbers

(111) {x: x is a natural numbers.x < 5 andx > 7}

(v) {y: yisa point common to any two parallel lines}

Solution:
(1) Step 1:
We know that no odd number is divisible by 2 therefore, it is a null set.
Hint: A set, which does not contain any element is called the empty set or the null set.
(11} Step 1: 2 1s an even prime number therefore, a set of even prime numbers is not a

null set.

Hint: A set, which does not contain any element 1s called the empty set or the null set.
(1)  Step 1:

{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.

Hint: A set. which does not contain any element is called the empty set or the null set.
(iv)  Step 1:

As we know that parallel lines do not intersect. therefore, they have no common point. So, {y: y is
a point common to any two parallel lines} 1s a null set.
Hint: A set, which does not contain any element 1s called the empty set or the null set.

Which of the following sets are fimite or infinite
(1) The set of months of a year
iy, {fER.3

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

(iv)  The set of positive integers greater than 100

(v) The set of prime numbers less than99
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Solution:

(1) Step 1:
We know that there are 12 months in a year so the set of months of a year is a finite set with
12 elements in it.
Hint: A set. which is empty or consists of a definite number of elements is called finite
otherwise, the set is called infinite.
(1) Step 1:
{1,2, 3 .. ... } 1s an infinite set as it has infinite number of natural numbers.
Hint: A set, which is empty or consists of a definite number of elements is called finite
otherwise, the set is called infinite.
()  Step I:
{1,2,3 .....99, 100} is a finite set as the numbers from 1 to 100 are finite in numbers.
Hint: A set. which is empty or consists of a definite number of elements is called finite
otherwise, the set is called infinite.
(1v) Step 1:
Positive integers greater than 100 are infinite in numbers. So. the set of positive integers
greater than 100 is an infinite set.
Hint: A set, which is empty or consists of a definite number of elements is called finite
otherwise. the set 1s called infinite.
(vi) Step 1:
Prime numbers less than99 are finite in number. therefore, the set of prime numbers less than
99 is a finite set.
Hint: A set. which is empty or consists of a definite number of elements is called finite
otherwise, the set is called infinite.

A State whether each of the following set is finite or infinite:
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(1) The set of lines which are parallel to the y-axis
(11) The set of letters in the English alphabet

(1)  The set of numbers which are multiple of 5
(1v) The set of animals living on the earth

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

Solution:
(1) Step 1:

Lines parallel to x-axis are infinite in number. So, the set of lines which are parallel to they -axis
15 an infinite set.

Hint: A set, which is empty or consists of a definite number of elements is called finite
otherwise, the set is called infinite.

(1) Step 1:
The set of letters in the English alphabet is a finite set as it has 26 elements.

Hint: A set, which is empty or consists of a definite number of elements is called finite
otherwise, the set is called infinite.

(1) Step 1:

Multiple of 5 are infinite in number. therefore, the set of numbers which are multiple of5 1s an
infinite set.

Hint: A set, which 15 empty or consists of a definite number of elements is called finite
otherwise, the set is called infinite.

{1v) Step 1:

The number of animals living on the earth is finite although the count is big. Therefore, the set of
animals living on the earth is a finite set.
Hint: A set, which is empty or consists of a definite number of elements is called finite
otherwise, the set 1s called infinite.

(v) Step 1:

Infinite number of circles can pass through the origin. So, the set of circles passing through the
origin (0, 0) is an infinite set.

Hint: A set. which is empty or consists of a definite number of elements is called finite
otherwise, the set is called infinite.
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4. In the following. state whether4 = B or not:
(i) A={a, b, c,d};B={d,c,b,a}
(1) A=1{4,812,16};F ={8,4, 16,18}
(m) 4 =1{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 ... }

Solution:

(1) Step I:
A={a, b, c d}
B ={d,c b,a}

The order in which the elements of a set are listed 1s not important.
Thus.A =B

Hint: For the sets A and B to be equal, the elements from both the sets should be same and
the order in which the elements are listed is not significant.

(11} Step 1:
A=1{4,8, 1216}
B ={8,4, 16, 18}
Wecanseethat 12Z€Abut 12 € 5.

Hence.4 1s not equal to B.

Hint: For the sets A and B to be equal, the elements from both the sets should be same and
the order in which the elements are listed 1s not significant.

(111) Step 1:
A=12 4,68 10
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B = {x: x is a positive even integer andy < 10}
B={24,6,8, 10}
Hence.4 =18

Hint: For the sets A and B to be equal, the elements from both the sets should be same and
the order in which the elements are listed is not significant.

(1v) Step 1:
A = {x: x 15 a multiple of 10}
B ={10,15, 20,25, 30 ... ...}
It is seen that 15 € B but 15 € A.
Therefore.4 is not equal to B.

Hint: For the sets A and B to be equal, the elements from both the sets should be same and
the order in which the elements are listed 1s not significant.

5. Are the following pair of sets equal? Give reasons.
(1) A=1{2,3}; B={x: xis solution of x2+ 5x + 6 = 0}

(1) A = {x: x 15 a letter in the word FOLLOW}; B = {y: ¥ 1s a letter in the word WOLF}

Solution:

(1) Step I:
A={2,3}
B = {x: x 1s solution of 24+ 5x + 6 =0}
The equation x2+ 5x + 6 = 0 can be solved as:
x*+3x+2x+6=0
X(x+3)+2(x+3)=p

(x+2)(x+3)=0
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x=—2corx=-—3
= B = {=2,—-3}
A={23}

B ={=2-3}

Thus.4 is not equal to B.

Hint: For the sets A and B to be equal, the elements from both the sets should be same and
the order in which the elements are listed is not significant.

(1) Step 1:
A = {x: x 15 a letter in the word FOLLOW}
A={F,0,L W}
B ={y: y is a letter in the word WOLF}
B={W,0,L, F}
The order in which the elements of a set are listed 15 not important.
Therefore,4 = B

Hint: For the sets A and B to be equal. the elements from both the sets should be same and
the order in which the elements are listed is not significant.

6. From the sets given below, select equal sets:
A=1{2,4812}6=1{1,2,34}, C={48,12,14},D0 ={3, 1,4, 2}
E={-11}F={0,a},6={1,—1}H = {0,1}

Solution:
Given, Step
i

A=1{2,4812}F={1,2,34},C={48,12,14},D={3,14, 2},
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E={-1,1}F={0,a},G ={1,—1}.H = {0,1} We can
see that
BeEAB¢€E BeD BEE,BEF.BeG, 82 H,
Therefore, A= B, A+ D A+E A+F A+ GA+H
Also,2EA4,2¢C

Therefore, A + C Step

2:

3JEB3¢C,3¢E3€F,3¢06,3EH
+B+C,B+EB+FB+GB#+H

12€C,12¢D,12¢E 12¢€F,12¢ G, 12 ¢ H,
SCEDC+EC+FC+G, C+H

4D, 4¢E 4€F,4€G 4€H,
JD+ED+F,D+6,D+H

Similarly, E+F,E+G E+H. F+G,F+H G+ H

The order in which elements of a set are listed 1s not important.
Therefore, B=Dand E=G

Thus, from all given sets.F=D and E =G

Hint: For the sets A and B to be equal. the elements from both the sets should be same and the
order in which the elements are listed is not significant.

Exercise 11.3

1. Make correct statements by filling in the symbols = or & in the blank spaces:
(i) {2,3.4}..{1,23.4,5}
(ii) {a, b, c} ... {b, ¢, d}

(1i) { x: x is a student of Class XI of your school} ... {x: x student of your school}
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(iv) {x: x is a circle in a plane} ... {x: x is a circle in the same plane with radius 1 unit}
(v) {x: xis atriangle in a plane}... {x: x is a rectangle in the plane}
{vi) {x: x i5s an equilateral triangle in a plane}.. {x: x is a triangle in the same plane}

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

Solution:

(1) Step 1:
{23,4}c {12, 34,5}

Hint: If every element of y is also the element of x: We say that y is a subset of x.It is expressed
asycx.

(1) Step 1:
{a,b,c}& {b,c, d}

Hint: If every element of y is also the element of x; We say that y is a subset of x.It is expressed
asycCx.

(1) Step 1:
[x: x 15 a student of class XI of your school} € {x: x 1s a student of your school}

Hint: If every element of y is also the element of x: We say that i is a subset of x.It is expressed
asycx.

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

Hint: If every element of y is also the element of x: We say that y is a subset of x.It is expressed
asyCx.

(v) Step 1:

{x: x 15 a tnangle in a plane} & {x: x is a rectangle in the plane} Hint:

{v1) Step 1:

{x: x is an equilateral triangle in a plane} C {x: x is a triangle in the same plane}
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Hint: If every element of y is also the element of x: We say that y is a subset of x.It is expressed
asycx.

(vii) Step1:
{x: x 15 an even natural number} € {x: x 15 an integer}

Hint: If every element of y is also the element of x: We say that y 1s a subset of x.It is expressed
asycx.

3 Examine whether the following statements are true or false:

(1) {a, b}« {b,c a}

(ii) {a, €} © {x: x is a vowel in the English alphabet}
(iii){ 1,2, 3} € {1, 3,5}

(iv) {a} < {a, b, ¢}

(v) {a} € (a.b,c)

(vi) {x: x 15 an even natural number less than 6} C {x: x 1s a natural number which divides 36}

Solution:
(1) Step 1:
False, as every element of {a, b} is also an element of {5, c, a}.

Hint: If every element of y is also the element of x; We say that y is a subset of x.It is expressed
asycx.

{11) Step 1:
True, as a and e are two vowels of the English alphabet.

Hint: If every element of y is also the element of x; We say that y 1s a subset of x.It i1s expressed
asycx.

(111} Step 1:

False,asz€{1,2,3} but 2 €& {1,3,5}
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Hint: If every element of y is also the element of x: We say that y is a subset of x.It is expressed
asycx.

(1v) Step 1:
True. Each element of {a} is also an element of {a, b, c}

Hint: If every element of y is also the element of 2 We say that y is a subset of x.It is expressed
asycx.

(v) Step 1:

False. As the element of {a, b, c} are a. b, c. Thus. {a} C {a, b, c} Hint:

(vi) Step 1:
True. {x: x is an even natural number less than 6} = {2, 4}
{x: x 15 a natural number which divides 36} ={1,2,3,4.6,9, 12,18, 36}

Therefore, {2,4} € {1,2, 3,4, 6,9, 12,18, 36}
Hint: If every element of y is also the element of x: We say that y is a subset of x.It is expressed
asycx.

3. LetA = {1, 2, {3,4},5}. Which of the following statements are incorrect and why?
(1) {3,4}cA
(ii) {3.4]1€A
{111} [ {3411c A
(iv) 1€A
(v) 1c A
(vi) {1,2,5)c A
(vii) {1,2, 5} € A
(vinf{ 1, 2,3} c A
(ix) pEA
(x) pc4
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(xi) {p}c A

Solution:

(1) Step 1:

The statement{ 3,4} C A s wrong as 3 € {3,4}; but, 3 € A.
Humt: If every element of y is also the element of x; We say that y 15 a subset of x.It is expressed
asycx.

(11) Step 1:
The statement{ 3,4} € A is correct as {3,4} is an element of 4.

{111) Step 1:
The stalemem{ {3.4}}c A iscorrect as {3,4} € {{3,4}} and {3, 4} € A.
Hint: If every element of y is also the element of x: We say that y is a subset of x.It is expressed
asycx.

{1v) Step 1:
The statement 1 € A 1s correct as 1 1s an element of A.
Hint: If every element of y is also the element of x: We say that y 15 a subset of x.It is expressed
asycCx.

(v) Step 1:
The statement 1 C 4 1s incorrect as an element of a set can never be a subset of itself.

Hint: If every element of y is also the element of x: We say that y 15 a subset of x.It is expressed
asycx.

(vi) Step 1:
The statement{ 1,2, 5} € A is correct because each element of set {1,2, 5} is an element of 4 . Hint:
If every element of y is also the element of x; We say that y is a subset of x
asycx. It is expressed

(vil) Step 1:

The statementf 1,2, 5} € A is incorrect because {1,2, 5} is not an element of4 .
Hint: If every element of y is also the element of x: We say that y is a subset of x.It is expressed
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as y C x.
(vii)  Step I:
The statement{ 1,2, 3} C A is incorrect as 3 is not an element of A.

Hint: If every element of y is also the element of x: We say that y is a subset of x.It is expressed
asyca.

(1x) Step 1:
The statementgh € A 1s incorrect because ¢ is not an element of 4.
Hint: If every element of y is also the element of x: We say that y 15 a subset of x.It is expressed
as y C x.

(x) Step 1:

The statementgh € A is correct becauseqh is a subset of every set.
Hint: If every element of y is also the element of x; We say that y is a subset of x.It is expressed

as y C x.

(x1) Step 1:
The statement{ ¢} € 4 is incorrect becausegh is a subset of A, not an element of A.
Hint: If every element of y is also the element of x: We say that y is a subset of x.It is expressed
asycx.

4. Write down all the subsets of the following sets:
(1) {a}

(ii) {a, b}
(i) 1,23}

(111) )
Solution:
(1) Step 1:
The subsets of {a} are ¢pand {a}.

Hint: If every element of y is also the element of x; We say that y 1s a subset of x.It is expressed
asycx.

(11} Step 1:

The subsets of {a, b} are ¢, {a}, {b} and {a, b}.
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Hint: If every element of y is also the element of x: We say that y is a subset of x.It is expressed
asycx.

(11} Step 1:
The subsets of {1, 2, 3} are ¢, {1}, {2}, {3}, {1, 2}, {2, 3}, {3. 1} and{ 1,2, 3].

Hint: If every element of y is also the element of x: We say that y is a subset of x.It is expressed
asycx.

(1v) Step 1:
The subsets of ¢ is¢p alone.

Hint: If every element of y is also the element of x: We say that - is a subset of x.It is expressed

asycx.
5. How many elements hasp (A), if A= ¢?
Solution:
Step 1;
As we know, if4 is a set with m elements then number of elements in P(A4) is2 ™
Given, A=¢

Number of elements in 4 =0

So, number of elements in P(4) = 20= 1 Hence.
P (A) has one element.
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The collection of all subsets of a set A 1s called the power set of A. It 1s denoted by P(A). In
P(A). every element is a set.n[P(A)] = 2= where, n(4) =m

Write the following as intervals:
() {x:xER,—4<x<6}

() {x:xER,—12<x<-10}
() (xxERO=x<T}

(v) fx:xER 3<x=4}

Solution:

(1) Step 1:
[x:xER,—4<x=<6}=(—46]
Hint: The interval which contains the end points also is called closed interval and 1s denoted by
[a, b]. We also have intervals closed at one end and open at the other, 1.e..[a, D) ={x:a < x < b}
is an open interval from a to bincluding g but excluding b.

(1) Step 1:
(x: xER,—12 <x<—10} = (-12—10)
Hint: The interval which contains the end points also is called closed interval and 1s denoted by
[a, b]. We also have intervals closed at one end and open at the other, i.e.,[a, b) = {x: a < x < b}
i5 an open interval from a to b,including g but excluding b.

(1) Step 1:
fx:xeER0=x<T7}=[0,7)
Hint: The interval which contains the end points also 15 called closed interval and is denoted by

[a, b]. We also have intervals closed at one end and open at the other, 1.e.,[a, b) = {x:a < x < b}
i1s an open interval from a to b,including g but excluding b.

(1v) Step 1:
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[x:xER,3<=x<4}=[3.4]

The interval which contains the end points also 1s called closed interval and is denoted by
[a, b]. We also have intervals closed at one end and open at the other, 1.e..[a, b) = {x:a < x < b}
is an open interval from a to b,including a but excluding b.

Ts Write the following intervals in set-builder form:
(1) (=3.0)
(1) [6,12]
(iii) (6, 12]

(v) [-23,5)
Solution:
(1) Step 1:

(—-3.0)={xix€ER, -3 <x<0}

Hint: In set builder form. all the elements of a set possess a single common property which is not
possessed by any element outside the set.

(11) Step 1:
[6,12] = {x: xER, 6<x <12}

Hint: In set builder form, all the elements of a set possess a single common property which is not
possessed by any element outside the set.

{111} Step 1:

(6,12] ={x:xER, 6 <x< 12}
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Hint: In set builder form, all the elements of a set possess a single common property which is not
possessed by any element outside the set.

(1v) Step 1:

[-23,5) ={x:xER,—23 < x <5}

In set builder form, all the elements of a set possess a single common property which is not
possessed by any element outside the set.

8. What universal set(s) would you propose for each of the following?
(1) The set of right triangles

(11) The set of 1sosceles triangles

Solution:

1. Step 1:
The universal set for the set of right triangles can be the set of triangles or the set of polygons.

Hint: Universal set is a set containing all objects or elements and of which all other sets are
subsets.It is denoted by (/.

2. Step 1:

The universal set for the set of isosceles tnangles can be the set of tnangles or the set of polygons

or the set of two dimensional figures.

Hint: Universal set 1s a set containing all objects or elements and of which all other sets are
subsets.It is denoted by 1.
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9. Given the sets A ={1,3,5},B = {2,4, 6} and C = {0,2, 4, 6, B}, which of the following may be
considered as umiversals set (s) for all the three sets A, B and £

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

(1) ¢

(i)  {0,1,2,3,4,5,6,7,8,9, 10}
(iv}{1,2,3.4,5.6,7, 8)
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Solution:

(1) Step 1:
We can see that A  {0,1, 2, 3, 4, 5,6}
Bc{0,1,2,3,4,5, 6}
But, C ¢ {0, 1, 2,3, 4,5, 6} as 8 does not exist in {0, 1, 2,3, 4, 5, 6}
Thus, the set{ 0,1, 2, 3, 4,5, 6} cannot be the universal set for all the three sets 4, B and (.

Hint: Universal set is a set containing all objects or elements and of which all other sets are
subsets.It is denoted by [J.

(1) Step 1:
AcpBepCeg
Thus, ¢h cannot be the universal set for all the three setsd, B and €.

Hint: Universal set is a set containing all objects or elements and of which all other sets are
subsets.It is denoted by [J.

(1) Step 1:
Wecansee that A< {0,1,2,3,4,56,7,8,9,10}
Bc{01,2,3,4,5,67. 89,10}

Cci{Dl1,234,546,7,8,9, 10}

Thus, the set{ 0,1, 2, 3,4,5, 6, 7, B, 9, 10} is the universal set for all the three sets A, B and (.

Hint: Universal set is a set containing all objects or elements and of which all other sets are
subsets.It is denoted by (/.

(1v) Step 1:
We can see that A © {1,2, 3, 4,5, 6,7, 8}
Bc{123,4,5,6 78}

But. C# {1,2,3,4,5,6,7, 8} as 0 does not exist in {1, 2,3, 4,5, 6, 7, B}
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Therefore, the set {1,2, 3, 4, 5.6, 7, 8} cannot be the universal set for all the three setsd , B and €.

Hint: Universal set is a set containing all objects or elements and of which all other sets are
subsets.It is denoted by [J.

Exercise 11.4
1. Find the union of each of the following pairs of sets:

(i). X={13,5}E Y ={1,2, 3}

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

(111)A = {x: x is a natural number and multiple of 3};B = {x: x 15 a natural number less than 6}
(v) A = {x: x 1s a natural number and 1 < x < 6}; B = {x: x 15 a natural number and 6 < x <

10}
(viy A={1,2,34B=¢

Solution:

(1) Step 1:
X ={1,3,5}
¥ =112 3}

Therefore, X U Y ={1,2, 3,5}

Hint: If 4 and g are any two sets. The union of 4 and g 1s a set which consists of all the elements
of 4 and all the elements of g. ,4 union g is represented as A U B.

(1) Step 1:

A={aeio u)
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B ={a, b, c}
Therefore, AU B = {a, b, c, e, i, 0, u}

Hint: If A and B are any two sets. The union of 4 and B is a set which consists of all the elements
of A and all the elements of B. A union B is represented as A U B.

(11} Step 1:
A = {x: x 15 a natural number and multiple of 3}
B = {x: x is a natural number less than 6}
A=§3,6912..9
B={12,3.4,5)
Therefore, AUB ={1,2,3,4.5,6,9,12.... .}

Hint: If 4 and B are any two sets. The union of A and B 1s a set which consists of all the elements
of A and all the elements of B. A union B is represented as A U B.

(1v) Step 1:
A = {x: x is a natural number and 1 < x < 6}
B = {x: x is a natural number and 6 < x < 10}
A=1{2,3,45,6)
B ={7,8,9)

AuB={234567289}

Therefore.4 U B = {x: x 1s a natural number and 1 < x < 10}

Hint: If A and B are any two sets. The union of 4 and F is a set which consists of all the elements
of A and all the elements of B. 4 union B is represented as A U B.
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(v) Step 1:
A={123}
B=¢

Therefore, AU R = {1, 2,3}

Hint: If 4 and g are any two sets. The union of 4 and g is a set which consists of all the elements
of 4 and all the elements of g. 4 union g is represented as A U B.

2. LetA={a, b},B={ab,c}.Is Ac B? What isAU B?

Solution:
Here.A = {a, b} andB = {a, b, ¢} Step

I:

Every element in set A exist in set B
Therefore it is clearly seen that, AC B

And, AUB={a,b,c}=8

Hint: If 4 and § are any two sets. The union of 4 and B 1s a set which consists of all the elements
of A and all the elements of B. A union B is represented as A U B.

3. If Aand B are two sets such that4d c B, then what is4 U B?\

Solution:
Step 1t

If 4 and g are two sets such that4 € B, thenq U B = B.
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Hint: If 4 and j are any two sets. The union of 4 and j is a set which consists of all the elements
of 4 and all the elements of g. ;4 union g is represented as A U B.

4, IfA={1,23,4},B={34,56},C={56,7,8}and D={78,9, 10}; find
(i) AUB
(i) AuC
(myBuC
(wv)BubD
(vl AUBUC

(vijAUBUD
(vi) Bucunp

Solution:

A={1,234},B={34506}C={56,7,8}and D ={7,8,9, 10}
(1) Step 1:

AUB={123,4,5,6}

Hint: If A and B are any two sets. The union of A and B is a set which consists of all the elements
of A and all the elements of B. A union B is represented as 4 U B.

(1) Step 1:

AUC=1{1,23,4567,8}

Hint: If 4 and B are any two sets. The union of 4 and B is a set which consists of all the elements
of A4 and all the elements of B. 4 union B is represented as A U B.

(111} Step 1:

BuC={345¢6,78}
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Hint: If 4 and B are any two sets. The union of 4 and B is a set which consists of all the elements
of 4 and all the elements of g. 4 union g is represented as A U B.

(1v) Step 1:
BuD=1{3,4,56,7,8910}

Hint: If 4 and g are any two sets. The union of 4 and g is a set which consists of all the elements
of 4 and all the elements of B. 4 union B is represented as A U B.

(v) Step 1:
AUuBUC=1{123,4.56,78}

Hint: If 4 and B are any two sets. The union of 4 and B 1s a set which consists of all the elements
of A and all the elements of B. 4 union B is represented as A U B.

(vi) Step 1:

AuBuD={1,2345,67,8 910}
Hint: If 4 and B are any two sets. The union of 4 and B is a set which consists of all the elements
of A and all the elements of B. A union B is represented as A U B.

(vil) Step I:
BucupD={3,45,6,7,89 10}

Hint: If 4 and B are any two sets. The union of 4 and B is a set which consists of all the elements
of 4 and all the elements of B. 4 union B is represented as A U B.

5. Find the intersection of each pair of sets:
(i) Xx=1{1,35} ¥=1{123}
() A={a,e,i.o,u} B={a,b,c}
{11} 4 = {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}
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B = {x: x is a natural number and 6 < x < 10}

(vii) A={1,23)}, B=¢

Solution:

(1) Step 1:
X={1,3.5}
Y¥={1,2,33

Therefore, XN Y = {1, 3}
Hint: If 4 and B are any two sets. The intersection of 4 and B is a set all the elements which are
common in both 4 and B. A Intersection B 1s represented as A N B.

(11 Step 1:

A={a,e i,o u}

B ={a, b, c}

Therefore, An B = {a}

Hint: If 4 and g are any two sets. The intersection of 4 and g is a set all the elements which are
common in both A and B. A Intersection B 15 represented as A N B.

(11} Step 1:

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

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

A=1{3,6,912 ...}

B={1,23,4,5)

Therefore, An B = {3}

Hint: If 4 and g are any two sets. The intersection of 4 and g 1s a set all the elements which are
common in both A and B. A Intersection B 1s represented as A N B.

(1v) Step 1:

A = {x: x is a natural number and 1 < x < 6}
B = {x: x 15 a natural number and 6 < x < 10}

A={2,3,4,5 6}
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B ={7,8,9}
Therefore, ANB=¢

Hint: If 4 and g are any two sets. The intersection of 4 and g 1s a set all the elements which are
common in both 4 and B. 4 Intersection § is represented as A N B.

(v) Step 1:
A=1{12 3}
BE=d¢

Therefore. AN B = ¢
Hint: If 4 and B are any two sets. The intersection of 4 and B 1s a set all the elements which are
common in both A and B. A Intersection B 1s represented as A N B.

6.1fA={3,579, 11},B ={7,9,11,13},C = {11, 13, 15} and D = {15,17}; find
(1) ANEB
(i) BN C
(ii)AncnD
(viAnc
(v) BND

(vi) AN (BUC) (vi)an D
(viii) An(BUD)
(ix) (ANB)N(BUC)

(x) (AuD)n(BUC)

Solution:
A=1(3,57911}, 8={7,911,13},€={11,13, 15} and D = {15,17}

(1) Step 1:
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A =1{3,57,9,11}, B ={7,9,11,13},

A
NB={79, 11}

Hint: If 4 and B are any two sets. The intersection of 4 and B is a set all the elements which are
common in both 4 and B. 4 Intersection B is represented as A N B.

(11) Step 1:
B ={7,9,11,13},C = {11,13, 15}
B
ne={1113}

Hint: If A and B are any two sets. The intersection of A and B is a set all the elements which are
common in both A and B. A Intersection B 1s represented as A N B.

(1) Step 1:
A=1{35,7911},C={11,13,15} And D = {15,17}

AncnD=¢

Hint: If 4 and B are any two sets. The intersection of 4 and B is a set all the elements which are
common in both A and B. A Intersection B is represented as A N B.

(1v) Step 1:
A={3,579, 11}, €= (11, 13,15
ANC={11}

Hint: If 4 and g are any two sets. The intersection of 4 and g 1s a set all the elements which are
common in both 4 and B. 4 Intersection g is represented as A N B.

(v) Step 1:

B=1{7,9,11,13}. D = {1517}
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BnD=¢

Hint: If 4 and g are any two sets. The intersection of 4 and g 1s a set all the elements which are
common in both 4 and B. 4 Intersection g 15 represented as A N B.

(vi)  Step I:
B =1{79,11,13},C ={11,13,15)
BucC={79,11,13,15)
A={3,5,70911}
An(BuD)={79,11}

Hint: : If 4 and B are any two sets. The intersection of 4 and B is a set all the elements which are
common in both 4 and B. 4 Intersection g is represented as A N B.

If 4 and g are any two sets. The union of 4 and g is a set which consists of all the elements of 4
and all the elements of g. 4 union g is represented as AU B.

(vit)  Step I:
A=1{3,579 11}, D= {1517}
AND=¢

Mark 1: 1

Hint: If 4 and g are any two sets. The intersection of 4 and g is a set all the elements which are
common in both 4 and g. 4 Intersection g 15 represented as A N B.

(viii) Step I:

B={7,9,11,13), D={1517}

BuUD=1{7.9,11,13,15,17}
A=1{3,579, 11}

AN(BUD)={79,11}
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Hint: If 4 and B are any two sets. The intersection of 4 and B is a set all the elements which are
common in both A and B. A Intersection B is represented as A N B.
If Aand B are any two sets. The union of A and B is a set which consists of all the elements of A
and all the elements of B. A union B is represented as AU B.
(1x) Step 1:
A={3,57911},B={7,911,13}, C={11,13, 15}
ANB={79,11)
BUC ={7.9,11,13,15}

(ANB)N (BUC)={79,11}

Hint: If 4 and jz are any two sets. The intersection of 4 and j is a set all the elements which are
common in both A and B. A Intersection 5 is represented as A N B.

If Aand B are any two sets. The union of 4 and B is a set which consists of all the elements of 4
and all the elements of B. A union B is represented as AU B.

(x) Step 1:
A={3,57911},D={1517},C={11,13,15}, B = {7,9.11,13}
AuD={357,91115,17)}

BucC={7911,13,15}

(AuD)n (BUC)={709, 11,15}

Hint: If 4 and g are any two sets. The intersection of 4 and g 1s a set all the elements which are
common in both 4 and B. 4 Intersection g is represented as A N B.

If Aand B are any two sets. The union of 4 and B 1s a set which consists of all the elements of A
and all the elements of B. A union F is represented as AU B.

7. If A= {x: x is a natural number}, B = {x: x is an even natural number}

€ = {x: x 15 an odd natural number} and D = {x: x is a prime number}, find
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(i) AnB
(11) Anc
fur) AnD
(ivy BnC
(v) BnbD
(vi) cnp

Solution:

Sets

A = {x: x 15 a natural number} ={1,23,4 .... }

B = {x: x 15 an even natural number} = {2,4,6,8 ....

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

D = {x: x 1s a prime number} = {2,3,5,7 .....}

(1) Step. 1:

A={1,2,34...}.B={24.6,8...}

AnB={24,6,8...}={x: xisan even natural number} = B

VIKRANTADAD=MY"

Hint: If 4 and B are any two sets. The intersection of 4 and B 1s a set all the elements which are
common in both A and B. A Intersection B is represented as A N B.

(11} Step 1:

A=§120.34 .3, C=(1,357 w.)

AnC={1,35,7....}={x: x 15 an odd natural number} =C

Hint: If A and B are any two sets. The intersection of A and B 1s a set all the elements which are
common in both A and B. A Intersection B is represented as A N B.

(1) Step 1:
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A={1,2.34 .. }D=(23.57 ...}
AnD={23,57....}={x: x 15 a pnme number} =D

Hint: If 4 and g are any two sets. The intersection of 4 and g is a set all the elements which are
common in both A and B. A Intersection B is represented as A N B.

{11) Step 1:
B={24,68..3C={13,57....}
BnC=¢

Hint: If 4 and g are any two sets. The intersection of 4 and g is a set all the elements which are
common in both 4 and B. 4 Intersection g 15 represented as A N B.

{111) Step 1:
B={24,68...},D={23,57....}

BnD={2}

Hint: If 4 and g are any two sets. The intersection of 4 and g 1s a set all the elements which are
common in both 4 and B. 4 Intersection g 1s represented as A N B.

(1v) Step 1:

€={13,57....}1,D={23,5,7 ...}

CnD={3,5711,13,17....} = {x: x is an odd prime number} = D

Hint: If 4 and B are any two sets. The intersection of 4 and B 15 a set all the elements which are
common in both A and B. A Intersection B is represented as A N B.

8. Which of the following pairs of sets are disjoint
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(1) {1,2, 3,4} and {x: x is a natural number and 4 < x < 6}
(11) {a,e,i,0,u} andf c, d, e, f}

(m1)  {x: xis an even integer} and {x: x is an odd integer}

Solution:
(1) Step 1:
Consider, {1,2, 3, 4}
{x: x 15 a natural number and 4 < x < 6} = {4, 5, 6}

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

Thus, this pair of sets is not disjoint.

Hint: If 4 and B are two sets such that A N B = ¢, then 4 and B are called disjoint sets.
(11} Step 1:

Given, {a,e, i,0,u} N {c d, e f}={e}

Thus, this pair of sets is not disjoint.

Hint: If 4 and B are two sets such that A N B = ¢b, then 4 and [ are called disjoint sets.
{111} Step 1:

{x: x 15 an even integer} N {x: x is an odd integer} = ¢

Thus, this pair of sets is disjoint.

Hint: If 4 and g are two sets such that A N B = ¢, then 4 and g are called disjoint sets.

9. IfA=1{3.6,9 1215,1821},B ={4,8,12,16,20},C = {24, 6,8, 10,12, 14, 16},
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D ={5,10,15, 20}; Find
(i) A—B
(1) A-C
(i) A—D
(iv) B— A
(vi C—A4
(viy D— A
(vil)B—C
(vii)g — D
(ix) C—B
(x) D—8
(x1) C—D

(xityD—C

Solution:

(1) Step 1:

Sets

A=1{3,6,9,12,15,18, 21}, B = {4,8, 12, 16, 20},

A—B=1{3,6915,1821}

VIKRANTADAD=MY"

Hint: Difference of the sets 4 and B in this order is the set od elements which belong to 4 but not

to B. Symbolically, we write A — B and read as A minus £.

(11} Step I:

A=1{3,6,9,12,15,18,21},C ={2,4,6,8, 10, 12, 14, 16}
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A—€=1{3,9,15, 18,21}

Hint: Difference of the sets 4 and g in this order is the set od elements which belong to 4 but not
to B. Symbolically, we write A — B and read as 4 minuspg.

{111} Step 3:
A=1{3,6,9,12,15,18,21},D = {5, 10, 15, 20}

A—D={36,9 12,18, 21}

Hint: Difference of the sets A and B in this order is the set od elements which belong to A but not
to B. Symbolically, we write A — B and read as 4 minusB.

(1v) Step 1:
A=1{3,6,9,12,15,18,21},B={4,8,12, 16, 20}

B — A= {4,8,16, 20}

Hint: Difference of the sets 4 and B in this order is the set od elements which belong to A but not
to B. Symbolically, we write A — B and read as 4 minusB.

(v) Step 1:
A=1{3,6,9,12,15,18,21},C={2,4,6,8,10,12, 14, 16}

C—A={2,48, 10, 14,16}

Hint: Difference of the sets A and B in this order is the set od elements which belong to A but not
to B. Symbolically, we write A — B and read as A minusB.

(vi) Step 1:

A=1{3,6,9,12,15,18,21},D = {5, 10, 15, 20}

www.vikrantacademy.org




Class_X1_CBSE-Chemistry Sets VIKRANTADADZMY"®

Call: +91- 9686 - 083 - 421 Page 43 of 72

D — A ={5,10, 20}

Hint: Difference of the sets 4 and g in this order is the set od elements which belong to 4 but not
to B. Symbolically, we write A — B and read as 4 minusg.

(vii) Step I;
B=1{4,81216,20},C={2,4,6,8,10,12, 14, 16}
B —C={20}

Hint: Difference of the sets A and B in this order is the set od elements which belong to A but not
to B. Symbolically, we write A — B and read as A minusB.

(viii)  Step I:
B=1{4,8,12, 16,20}, D= {5, 10, 15, 20}

B —D ={4,8,12,16)

Hint: Difference of the sets 4 and g in this order 1s the set od elements which belong to 4 but not
to g. Symbolically, we write A — B and read as 4 minuspg.

(1x) Step 1:

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

C—B={2,6,10,14)

Hint: Difference of the sets 4 and g in this order is the set od elements which belong to 4 but not
to . Symbolically, we write A — B and read as 4 minuspg.

(x) Step 1:

B = {4,8,12, 16,20}, D = {5, 10, 15, 20}

D — B ={5,10,15}
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Hint: Difference of the sets 4 and B in this order is the set od elements which belong to 4 but not
to B. Symbolically, we write A — B and read as 4 minusp.

(x1) Step 1:

C={2,4,6,8,10,12, 14,16}, D = {5, 10, 15, 20}

C—-D={24068 12, 14,16}

Hint: Difference of the sets 4 and g in this order is the set od elements which belong to 4 but not
to B. Symbolically, we write A — B and read as 4 minuspg.

(xii)  Step 1:
D = {5,10,15, 20}, C = {2, 4,6, 8, 10, 12,14, 16}
D — € = {5,15,20}

Hint: Difference of the sets A and B in this order is the set od elements which belong to 4 but not
to B. Symbolically, we write A — B and read as 4 minusp.

10. If X = {a, b, ¢, d} andy = {f, b, d, g}, find
i) X-Y
iy Y=X
(i) XNy

Solution:

(1) Step 1:
X={a.bcdlandY ={f, b, d g}
X
—¥ ={a,c}
Hint: Difference of the sets 4 and g in this order is the set od elements which belong to 4 but
not to g. Symbolically, we write A — B and read as 4 minusg.

() Step 2:
X={ab,c,dyand ¥ ={f, b, d, g}
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Y—-X={f g}
Mark 1: 1

Hint: Difference of the sets 4 and B in this order is the set od elements which belong to 4 but
not to B. Symbolically. we write 4 — B and read as A minusg.

(1) Step 1:
X={abecdlandY ={f, b, d, g}
XnY={bd)

Hint: Difference of the sets 4 and g in this order is the set od elements which belong to 4 but
not to g. Symbolically. we write A — B and read as 4 mmusg.

11. If R is the set of real numbers and () is the set of rational numbers, then what isg — @7
Solution:
Step 1;

R: set of real numbers
: set of rational numbers
R — @: set of irrational numbers

Hint: Difference of the sets A and B in this order is the set od elements which belong to A but not
to B. Symbolically, we write A — B and read as 4 minusB.

12. State whether each of the following statement is true or false. Justify your answer.
(1) { 2,3, 4,5} and {3,6] are disjoint sets
(1) {a, e, i, 0,u} andf{ a, b, c, d} are disjoint sets
(i) {2,6,10,14} and {3, 7,11, 15} are disjoint sets
(1v) {2,6, 10} and {3, 7, 11} are disjoint sets
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Solution:

(1) Step 1:
False.
As3€{2, 3,4,5) and 3 € (3, 6}
={2,3,4,5}n (3,6} ={3)
Therefore, they are not disjoint sets.
Hint: If 4 and B are two sets such that A N B = ¢, then 4 and § are called disjoint sets.

{11) Step 1:
False.
Asae{a,e i, o,u}and ae{a b, c, d}
={a, e, i, 0, u} N {a, b, ¢, d} = {a}
Therefore, they are not disjoint sets.
Hint: If 4 and B are two sets such that A N B = ¢, then A and & are called disjoint sets.

(11} Step 1:
True.
As{2,6,10,14}n{3,7,11,15} = ¢
Therefore, they are disjoint sets
Hint: If 4 and g are two sets such that A N B = ¢, then 4 and g are called disjoint sets.

(iv)  Step I: True.
As{2,6,101Nn{3, 7,11} =¢

Therefore, they are disjoint sets
1 If 4 and B are two sets such that A N B = ¢, then 4 and B are called disjoint sets.

Exercise: 11.5

l.Letl/=1{1,2,34,5.67,89}4A={1,23. 4}, F={24,6,8} and C = {3,4, 5, 6}. Find
(i) AT
() B8
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(i) (AU (iv) (AU BY
(v) (A)

(vi) (B—C)'

Solution:

=U={1,2,3.4,56,789—-4={1,23 4)
A= {5. 6,7,8,9}
Hint: If 4 is a subset of the universal set [J then its complement A’ 1s also a subset of /.

(i) Step 1:
B=U-~R
=U={1,23,4,5,6,7,8,9 — B={2 4, 6,8)
B'={1,3,5,7,9)

Hint:

(1)  Step 1: A={1,
2,3,4}.={3,4,5,6)
AUC={1,2,3,4,56} (AUE) =
U-(AUC)={(7.8,9)
Mark 1: 1

Hint: If 4 is a subset of the universal set [J then its complement A’ is also a subset of [J.

(1v) Step 1:
A= {12,341, B={2,4,6,8}
AUB=1{1,234,6 8}
(AUBY=U-(AUB)={57,9}
Hint: If 4 is a subset of the universal set {J then its complement A’ 15 also a subset of [J.

(v) Step 1:
U=1{1,23,4,5678, 9}
A=1{1,23, 4}
(AY=U-4A
A'={5,6,7,89}
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={1.2, 34}
Hint: If 4 is a subset of the universal set {/ then its complement A’ is also a subset of (/.

(v1) Step 1:
B =(2,4,6, 8}
C=13,4.5.6}
B—C={2 8)

(B—€)={134,5,6,7,9)}

Hint: If 4 is a subset of the universal set {f then its complement A’ is also a subset of [/.

2. IfU={a, b, cde,f g h} find the complements of the following sets:

(1) A={a.b,c}
(i) B={d,e, f, g}
(1) € = {a, c, e, g}

(v) D={f. g, h a}

Solution:

U={ab,cd ef.g h} (1)
Step 1:
A={a b, c}
A=U—-A={de f. g h}
Hint: If 4 is a subset of the universal set jy then its complement A’ 15 also a subset of /.

{11) Step 1:

B={d.ef g}
B'=U-B={a,b,ch}

Hint: If 4 is a subset of the universal set [/ then its complement A’ is also a subset of [J.

(i)  Step I:
C={a,ce g}
C=U-C= {b.d.f, h}
Hint: If 4 is a subset of the universal set [f then its complement A’ is also a subset of /.
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(1v) xStep 1:

D={f, g h a}
D'=U—-D={b,cd,e)

Hint: If A is a subset of the universal set {f then its complement A is also a subset of /.

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

(1) {x: xisan even natural number}

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

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

(iv) {x:xis a prime number}

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

(vil) {x: x is perfect cube}

{vi1) fr:x+5=8)

(ix) fx: 2x+ 5 =9}
(x) {x:x=7}

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

Solution:

i: Step 1:

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

Hint: If 4 is a subset of the universal set {J then its complement A’ 15 also a subset of /.
il Step 1:

{x: x 15 an odd natural number}’ = {x: x is an even natural number}

Hint: If 4 is a subset of the universal set {/ then its complement A’ is also a subset of {J.
1ii. Step 1:

[x: x 15 a positive multiple of 3} = {x: x€ N and x is not a multiple of 3}
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Hint: If 4 is a subset of the universal set {J then its complement A’ is also a subset of [J.

Step 1:
{x: x is a prime number}’ = {x: x is a positive composite number and, = 1}
Hint: If 4 is a subset of the universal set [J then its complement A’ is also a subset of [J. v.

Step 1:

vi.

{x: x is a natural number divisible by 3 and 5}’ = {x: x is a natural number that is not
divisible by 3 and 5}
Hint: If 4 is a subset of the universal set {J then its complement A’ is also a subset of (/.

Step 1:
{x: x 1s a perfect square}’ = {x: x € N and x is not a perfect square}
Hint: If 4 is a subset of the universal set {J then its complement A" is also a subset of [J.

vii.  Step 1:

{x: x is a perfect cube}’ = {x: x € N and x is not a perfect cube}

Hint: If A is a subset of the universal set [J then its complement A’ is also a subset of U.

viil Step 1:

{x: x + 5 =28} = {x: x € N andyx is a natural number andy = 3}

Hint: If 4 is a subset of the universal set {J then its complement A’ is also a subset of [J.
x. pl:

{x: 2x+ 5 =9} = {x: x € N andy is a natural number andx = 2} Mark 1:

1

Hint: If 4 is a subset of the universal set {f then its complement A’ is also a subset of {/. x.
Step 1:

{xxz7}={x:xeNandx <7}

Mark 1: 1

Hint: If 4 is a subset of the universal set [/ then its complement 4’ is also a subset of [J.
xi. Step 1:
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Hint: If 4 is a subset of the universal set {J then its complement A’ is also a subset of [J.
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4. IfU=4{1,2347546,789}
A=1{2,4,68)and B={23,5,7).
Werify that
(i) (AUBY=ANE

(i) (ANB)=AUF

Solution:

/={1,2,3,4,5,6,7,8,9,A={2,4,6,8land B ={2,3,5, 7}.
(1) Step 1:
AUB={2345,67,8}
(AUB)=U—AUB={1,9)
A=U—4A={13 809
B=U-B={1,46,8,9}
ANB={1,9}-(AUB)=A'NE
Hint: If 4 is a subset of the umiversal set [/ then its complement A’ 15 also a subset of [J.

(1) Step 2:
AnB={2)
(AnB)={1,3,4,5,6,78,9}

A'={1,3,57,9)
B'={1,4,6,8,9}
AUB={1,3,456,7,8,9} -
(ANB)=A"UB'

Hint: If A is a subset of the universal set If then its complement A’ is also a subset of U.

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

(i) (AU BY
(i) ANB
(i)  (ANnBY
(iv) AUF
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Solution:
(1) Step 1:
(Au BY

Hint: If 4 is a subset of the universal set {/ then its complement A’ 15 also a subset of ().
(11) Step 1:

ANy

Hint: If 4 is a subset of the universal set ;7 then its complement A" is also a subset of /.
{111) Step 1:
(AnBY

Hint: If 4 is a subset of the universal set |/ then its complement A’ is also a subset of /.

(1v) Step 1:
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AuB’

Hint: If 4 is a subset of the universal set {J then its complement A’ 15 also a subset of [J.

6. Let{/ be the set of all triangles in a plane. If 4 1s the set of all tnangles with at least one angle
different from 60, what is4 7

Solution:
Step 1.
I/ 1s the set of all triangles which 1s a universal set

A'= U] — A, is the set of all equilateral triangles.
Hint: If 4 is a subset of the universal set [J then its complement A’ 15 also a subset of [J.

7. Fill in the blanks to make each of the following a true statement:
(1) Aud=.
(i) dNA=..
(i) ANA=.

(iv) U'nA=..

:"u!h”i;rlll'.
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i Step 1:
AUA=AUU-A)=U
Hint: If 4 is a subset of the universal set [J then its complement A’ is also a subset of /.

1. Step 2:
PNA=UNA=A
Hint: If 4 is a subset of the universal set [J then its complement A’ is also a subset of [J. 1ii.

Step 1:

AnA=An(U-A)=¢
Hint: If 4 is a subset of the universal set 7 then its complement A’ is also a subset of . 1v.

Step 1:

UnA=¢pnA=¢

Hint: If 4 is a subset of the universal set [J then its complement A’ is also a subset of [J.

Exercise 11.6

1.
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If X and ¥ are two sets such that n(X) = 17, n(¥) =23 and n(X U ¥) = 38, find n(X n ¥).
Solution:

Given, Step

1:

n(X)=17,n(¥) = 23, n(X U Y) = 38
We know that;
nMXUY)=n(XD+n(¥)—n(XnNnY)

Step 2:

3=17+23—n(XnNnY)
3B=40—-n(AnY)
n(XnNnY)=40-38
nXnyY)=2

Hint: Use,
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MXUY)=n(X)+n(¥)—n(XnNnY)

2. If X and ¥ are two sets such that X U Y has 18 elements. X has 8 elements and ¥ has 15
elements; how many elements does X N ¥ have?

Solution:

Given

Step 1:
n(X)=8,n(¥)=15n(XuY) =18
It is known that,

n(X UY)=n(X)+n(¥)—nXnY)

Step 2:

1B=8+15—n(XnNnY)

1B=23 —n{Ank)
n(Xn¥Y)=23-18

nXnNn¥Y)=>5

Hint: Use,
MXUY)=n(X)+n(¥)—m(XnNnY)

3. Ina group of 400 people, 250 can speak Hindi and 200 can speak English. How many
people can speak both Hindi and English?

Solution:

Let £ be the set of people who speak English and H be the set of people who speak Hindi.
Given. Step

1:

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

It is known that,

(H U E) =n(H) +n(E) — n(H N E)

Step 2:

400 = 250 + 200 — n(H N E)
400 = 450 — n(H N E)
n(H N E) = 450 — 400
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n(H N E) =50

Hint: Use,
nXuY)=nX)+n(¥)—n(Xny)

4. If 5 and T are two sets such that § has 21 elements, T has 32 elements and 5N T has 11
elements, how many elements does § U T have?

Solution:

Given, Step

1:
n(S$)=21,n(T)=32,n(SNT)=11
It 1s known that,
nSUT)=n(S)+n(T)—n(5NnT)
=211 32 511

=42
Therefore. the set§ U T has 42 elements.

Hint: Use,
nXuY)=n(X)+n(¥)—nXny)

5. If y andy are two sets such thaty has 40 elements, ¥ U ¥ has 60 elements andy n Y has 10
elements, how many elements does y have?

Solution:

Given, Step

I:
n(X)=40,n(XN¥)=10,n(XU¥)=60
It 1s known that,
nXUY)=n{X)+n(Y)—n{(XNnY)

60 = 40 + n(¥) — 10

60 = 30 + n(Y)

n(¥)=30

Therefore, the set ¥ has 30 elements. Hint:
Use,
MXUY)=n(X)+n(¥Y)—n(XnNY)
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.
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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:

Considering ¢ as the set of people who like coffee and T as the set of people who like tea.
Given, Step

|

n(C)=37,n(T)=52,n(CUT) =70 We

know that;

n(CuUT)=n(C)+n(T)—n(CNT)

Step 2:

70=37+52—n(CNT)

70=89 —n(CnT)
n(CNnT)=89—-70

n(CnT)=19

Hint: Use,
nMXUY)=n(X)+n(¥)—n(XnY)

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:

Considering  as the set of people who like cricket and T as the set of people who like
tea.

Given, Step

1:

n (C)=40,n(CUT)=65n(CNT)=10 We
know that;
n(CUT)=n(C)+n(T)—n(CNT)

65 = 40 + n(T) — 10

65 = 30 + n(T)

n{T) =35

Therefore, 35 people like tennis.
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Step 2:

Now, (T—C)U(CNT)=T

Andalso, (T—-CO)n(CNT)=¢
Therefore, n(T)=n(T —C) +n(TNC)
=35=n(T—C) + 10

= n(T — ) =35— 10 = 25

Therefore, 25 people like only tennis.

Hint: Use,
nXuY)=nX)+n(¥)—n(Xny)

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:

Consider F as the set of people who speak French and S as the set of the people who
speak Spanish

Given,

Step 1:

n(S) = 20, n(F) =50, n(SN F) = 10

It is known that;

n(S U F) =n(5) + n(F) —n(S N F)
=20+ 50— 10

= 60

Therefore, 60 people in the committee speak at least one of the two languages.
Hint: Use,

nMXUY)=n(XD+n(¥)—n(XnY)

Miscellaneous
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1. Decide, among the following sets, which sets are subsets of one and another:
A={x x€Rand x satisfy x2 — 8x + 12 = 0,8 = {24, 6}.C = {2.4, 6,8 ...},D = {6).
Solution:
Step 1:

A = {x:x ERand x satisfy x2— Bx 4+ 12 =0}
2 and 6 are the only solution of x2—8x + 12 =
~ A={2,6)

Step 2:

B={246},6={2468,...},D={6)
Therefore, we can write itas D c A c B c  Thus,
AcBAcC.BeC,DcADcBDcCC

Hint: A set 4 is said to be a subset of a set g if every element of 4 is also an element of
B.

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.

(1) Ifyedandq €R, theny ef

(n) fdcBand B e, thengeC
(m)IfgycBand BcC, thengycC
(wyIfA¢ Bandg & C, theng ¢ C

(vl Ux€Aandq & B, theny €8
(vi) If A c B andx € B, thenx & A

Solution:

(1) Step 1:

False.
Let A ={1,2}andB = {1, {1, 2}, {3}}
Now, 2 € {1, 2} and {1, 2} € {1, {1, 2}, {31}
~A€EB
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But. 2 € {1, {1, 2}, {3}}
Hint: A set 4 is said to be a subset of a set g if every element of 4

is also an element
of B.

Step 1:

False.

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

ClearlyAc Band BEC, but A€ C

Hint: A set 4 is said to be a subset of a set g if every element of 4 is also an element

of g.

(11) Step
True l:
letAc BandBc C.
letxE A
=xER [+ AcH]
=xel [-BcC]

Therefore., Ac €

Hint: A set A is said to be a subset of a set B if every element of 4 is also an element
of B.

Step 1:

False.

Let A = {2}, B = {4, 6} and C = {2, 3, 5} Here

A2 Band B ¢ C.

Butqc

Hint: A set 4 is said to be a subset of a set B if every element of A4 is also an element
of B.

Step 1:

False.
Let A={1,4,7}and B ={3, 4, 6}
Now,1€EAand AR
But. 1€ B
Hint: A set 4 is said to be a subset of a set g if every element of gof
B.
is also an element
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(111} Step 1:
True
Considering4 c B and x € B.
We need to show:y & A
Let us assume x € A4, thenx € B, which 1s a contradiction as x € B
~xZA
Hint: A set A is said to be a subset of a set B if every element of A is also an element of
B.

3. Letq,Fand cbethesetssuchthat AUB=AUCandq N B =AnC. Show thatg = C.
Solution:

Given

Step 1:

A, B, and ¢ are the sets suchthat AUB=AUCanddNnB=AnC.
We need to show: B = € Consider,

XERB

= xEAUB [BCAUB]

U
=x€EAC [AUB=AUC]

=2xcdorxelC

Also,xER

~x€EAnB

= x € AnC

~XEA andx€EC

“xeb

BEE

Similarly, we can show that C  B.
Therefore, B=C

Hint: A set 4 is said to be a subset of a set g if every element of 4 is also an element of
B.
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4. Show that the following four conditions are equivalent:

(1) Ac B

(i) A—B=¢
mAUB=R

(ivid N B = A Solution:
Step 1:

Let us first show that (1) 1s equivalent to (11)

letACBE

Toprove: A—B=¢

Let us supposed — B = ¢

This means that there exists a  such that x € A but x & B which is not possible as g

B.

+~A—B=¢p .ACB
=2A—-B=¢

Let A—B =¢ Step 2:

Toshow: AcB

Letx€EA

Clearly, x € Bbecause if x € B, then A — B+ ¢
~“A—B=¢p=>2ACBH

~ (1) = (1) Step

3

letACBH
Toshow: AUB=EB
Clearly, Bc AUB
LletxeAUB

=x€EAorxelB
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Case:xEA
=>x€EB [+ACBH]
~AUBCH
Casell: x€B
Then, AUB =B

Conversely, let AUB=F

letxE A

=>x€EAUB [~Ac AU B]
=xER [~AUB =B]
~ACB

Therefore, (1) < (1) Step

4:

Now, we have to show that (1) < (iv)
letACBH

ClearlyAnBc A

Letx€E A

We have to showthatx€eAN B
AsAcB xeEBR

~xEANE

A c A N B
Therefore, A=ANEB

Step 5:

Conversely. suppose ANB=A
Letx€E A

=xEANB
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=>x€Aandx€ERB
=x€ER

~ACBEH

Therefore, (i) < (1v).

Hint: A set 4 is said to be a subset of a set g if every element of 4 is also an element of
B.

5. ShowthatifAc B,thenf —Bc(C — A

Solution:

letAC B
We have to provethat C —Bc C— A

letxeEl —FB

=x€Candy €F
=>xECandx&€ A [+AcB]
Sxel AG

—BcC—A

6. Assume that P(A) = P(B). Show that4 = B.
Solution:
Step I:

Let P(A) = P(B)
We have to prove that A= B
Letx€EA

A€EP(A) =P(B)

~ x€C, forsome C € P(B)

Step 2:
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MNow,CCH

SxeRa

AcBH

Similarly, Bc A

~A=R8

Hint: A set 4 is said to be a subset of a set g if every element of 4 is also an element of
5.

7. Is it true that for any set 4 and B, P(A) U P(B) = P(A U B)? Justify your answer.
Solution:
Step 1:

False.

Let A={0,1}and B = {1, 2}
~AUuB=1{01 2}

P(A4) =1{¢. {0} {1}, {0, 1}}
P(B) ={¢, {1}, {2}, {1, 2}}

Step 2:
P(A U B) = {¢, {0}, {1}, {2}, {0, 1}, {1, 2}, {0, 2}, {0, 1, 2}}

P(A)UP(B) ={¢, {0} {1}, {2}, {0, 1}, {1, 2}}

~# P(A) U P(B) = P(AU B)

Hint: If 4 and g are the two sets then 4 union g consists of the elements from both the
sets.

8. Show that for any set 4 andg,
A=(ANB)U(A—B)and AU (B — A) = (AU B) Solution:

Step 1:

Letx€E A
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We have to prove that x € (AN B) U (A — B) Case
l

xEANE

Then,y € (AN B)C (AU B) U (A — B)

Case 2

xZANBKB

=2x¢A orxgh

~XEB[x&A]

~x@A—pC(AUB)U(A—B)

Step 2:

~AC(ANB)U(A—=B)...ccc....(])
Clearly we get.

AnBcAand (A—B)CA:-(ANB)U
(A—B) Chorsoreernnn (2)

From (1) and (2). we get,
A=(ANB)UA— B)

Step 3:

To prove

AU (B —A) c (AUB)
LetxeAU(B—4)
3xEAor(xEBand x € 4)

= (x€Aorx€EB)and (xEAorxgA)
= x € AuB
~AU(B—A)C(AUB)..........(3)

Step 4:

Now, we have to show that (AUB)c AU (B — 4)
LetyeAURB

=yEAoryeRB

=

=

=
(vEAoryEB)and (yEAory g A)
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vEAor(yvEBandy g A)

yEAU(B—A)

~(AUB)C(AU(B—A) ......... (4)

Hence, from (3) and (4). we obtain,

AU(B— A)=(AUB)

Hint: Use the concepts of union of the sets and subtracting of a set from another set.

9. Using properties of sets show that
()AU (AN B) = A (ii)

AN(AUB)=A.

Solution:

(1) Toshow, AU(ANB)=A
Step 1:
We know that, Ac A
AnBc A
~AU(ANB)CA ....(l)
Also,ACAU(ANB) .....(2)
~From(1)&(2),AU(ANB)=A
Hint: Union of two sets consists of all the elements from both the sets whereas
intersection of any two sets consists of common elements from both the sets.

{11} Toshow, AN(AUB)=A
Step 1:
An{AuB)=(ANnA)U(ANBA)
=AU(ANB)
=A (from({l))

Hint: Union of two sets consists of all the elements from both the sets whereas
intersection of any two sets consists of common elements from both the sets.

10. Show thatA n B = A n C need not imply B = C.
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11.

12.
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Solution:
Step 1:

Let A= {0,1}, B=1{0,2, 3}, and C = {0, 4, 5}

We can see thatA N B = {0}and A N C = {0}

Therefore.4 N B = AN C But,

B+Cas2€Band2¢C

Hint: Intersection of any two sets consists of common elements from both the sets.

Let Aand Bbesets. fAnX=BnX=¢and AU X = B U X for some set X, show
that4 = B.

(Hintsg = An (AU X), B= B n (B U X) and the use distributive law) Solution:
Step I:

Let Aand B be twosets suchthat{ N X =B NX = ¢ andq UX = B U X for some set
X.
WecanseethatA=AnNn(AUuX)=An(BUX)
=(ANnBU(AnX) [Distributive Law]
—(ANB)U @ [ANX=g¢]

=AB G0l

Step 2:

Now, B=B n (B U X)
=Bn(AuX) [AUX =B U X]

=(BNA)U(BNX) [Distributive Law]

=(BNnA)U¢ [BNX = ¢]

=AW nsaani(2)

Therefore, from (1) and (2), we obtaing = B.

Hint: Intersection of any two sets consists of common elements from both the sets.

Find sets 4, B and ¢ such that An B, Bn C and A n € are non-empty setsand An B
nc=g¢.
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Solution:
Step 1:

Let A= {0,1}, B={1,2}, and C = {2, 0}
Also,ANB={1},BNC={2},CNA={0}

~AnB,BncC, CnNA are non-empty sets
However,. ANBNC=¢
Hint: Intersection of any two sets consists of common elements from both the sets.

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:
Step 1:

Considering IJ as the set of students who took part in the survey.

Let £ be the set of students who take coffee and T be the set of students who take tea.
Given, n(lf) = 600, n(C) = 225,n(T) =150,n(CNT) =100

We know that;

n(CUT)=n(C)+n(T) —n(CNT)

=225+ 150 — 100

=2Th

Step 2:

Now, Number of students taking neither tea nor coffee isp (C'NT)
n(CNT)=n(CUTY

=n(ll)—n(CuUT)

=600—- 275

=325

Therefore, 325 students were taking neither tea nor coffee.

Hint: Use n(CUT) =n(O)+n(M—n(CnTDandn(CNnTY)=n(CuT)

Call: +91- 9686 - 083 - 421 Page 69 of 72 www.vikrantacademy.ons




Class_X1_CBSE-Chemistry Sets VIKRANTADADZMY"®

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?
Solution:

Step I:

Considering U as the set of all the students in the group.

ConsideringE as the set of students who know English and H as the set of students who
know Hindi.

s HYE=.

Given, n(H) = 100, n(E) = 50, n(H N E) = 25

We know that;

n(H U E) =n(H) + n(E) — n(H N E) Step

2:

=100+ 50 — 25

=125

So, n() =125

Hence. there are 125 students in the group.

Hint: Use n(CUT) =n() +n(T) —n(CNT)

15. In a survey of 60 people, it was found that 25 people read newspaper H, 26 read
newspaper T, 26 read newspaper 1, 9 read both y and I, 11 read both g 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.

(i1) the number of people who read exactly one newspaper.

Solution:

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

Let 4 be the set of people who read newspaper H.

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

 be the set of people who read newspaper .

Given, n(A4) = 25, n(B) = 26, n(C) = 26, n(ANB) =11, n(BN C) =8, n(CN A) =9
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n(ANBNC)=3()

Step 1:
nMAVBU D) =n{d)+n(B)+n(C)—n{(AnB)—n(BENC)—n(CNA)+
n(AnBncC)
=254+264+26—11—-8—-9+3
=52

Hence. 52 people read at least one of the newspapers.
Hint: Use, n(A U B U €) =n(A) + n(B) + n(€) —n(ANB)—n(BNnC) —
n(CnA)+n(ANBNC)

Step 1:

Let a be the number of people who read newspaper H and T only.

Let j be the number of people who read newspaper and only. g |
Let ¢ be the number of people who read newspapery and | only. Let
g be the number of people who read all the newspapers.

Step 2:

So.d=n(ANBNC)=3
Now,nfANB)=a+d

nBNC)=c+d

n(CnA)=b+d
Now,a+d+c+d+b+d=11+8+9=28
2a+btctd=28—2d=28—-6=212

Hence, (52 — 22) = 30 people read exactly one newspaper.

Hint: Use Venn diagram concept and intersection of the two sets.
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16. In a survey it was found that 21 people liked product 4, 26 liked product gand 29
liked product C. If 14 people liked products 4 and B, 12 people liked products ¢ and
A, 14 people liked products g and ¢ and g liked all the three products. Find how many
liked product € only.

Solution:
Step 1:

Considering 4 , B and ( as the set of people who like product 4, product g and product ¢
respectively.

Given, n(4) = 21, n(B) = 26, n(C) = 29, n(AN B) = 14, n(B N C) = 14, n(C N A) =
12
nfANnBnNC)=8

The Venn diagram for the given problem can be drawn as

It is seen that number of people who like product C only is {29 — (4 + 8 + 6)} = 11 Hint:
Use the Venn diagram and concept of compliment of a set.

72
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