CLASS —11 MATHS NCERT SOLUTIONS

Exercise 1.1

1. Which of the following are sets? Justify your answer.
I. The collection of all months of a year beginning with the letter J.
Ans: To determine if the given statement is a set
A set is a collection of well-defined objects.
We can definitely identify the collection of months beginning with a letter J.

Thus, the collection of all months of a year beginning with the letter J is the set.

ii. The collection of ten most talented writers of India
Ans: To determine if the given statement is a set
A set is a collection of well-defined objects.

The criteria for identifying the collection of ten most talented writers of India may
vary from person to person. So it is not a well-defined object.

Thus, the collection of ten most talented writers of India is not a set.

iii. A team of eleven best cricket batsmen of the world.
Ans: To determine if the given statement is a set
A set is a collection of well-defined objects.

The criteria for determining the eleven best cricket batsmen may vary from person
to person. So it is not a well-defined object.

Thus, a team of eleven best cricket batsmen in the world is not a set.



Ans:

Ans:

Ans:

Ans:

iv. The collection of all boys in your class.
To determine if the given statement is a set
A set is a collection of well-defined objects.

We can definitely identify the boys who are all studying in the class. So it is a well-
defined object.

Thus, the collection of all boys in your class is a set.

v. The collection of all natural numbers less than 100.
To determine if the given statement is a set
A set is a collection of well-defined objects.

We can identify the natural numbers less than 100 can easily be identified. So it is a
well-defined object.

Thus, the collection of all natural numbers less than 100 is a set.

vi. A collection of novels written by the writer Munshi Prem Chand.
To determine if the given statement is a set
A set is a collection of well-defined objects.

We can identify the books that belong to the writer Munshi Prem Chand. So it is a
well-defined object.

Thus, a collection of novels written by the writer Munshi Prem Chand is a set.

vii. The collection of all even integers.

To determine if the given statement is a set

A set is a collection of well-defined objects.

We can identify integers that are all the collection of even integers. So it is not a
well-defined object.

Thus, the collection of all even integers is a set.



Ans:

Ans:

Ans:

Ans:

viii. The collection of questions in this chapter.
To determine if the given statement is a set
A set is a collection of well-defined objects.

We can easily identify the questions that are in this chapter. So it is a well-defined
object.

Thus, the collection of questions in this chapter is a set.

iIX. A collection of the most dangerous animals in the world.
To determine if the given statement is a set
A set is a collection of well-defined objects.

The criteria for determining the most dangerous animals may vary according to the
person. So it is not a well-defined object.

Thus, the collection of the most dangerous animals in the world is a set.

Let A= {1,2,3,4,5,6}. Insert the appropriate symbol € or ¢ in the blank

spaces:
I. 5.A

Given that,
A= {1,2,3,4,5,6,}

To insert the appropriate symbol € or ¢
The number 5 is in the set.
S.5eA
ii. 8..A
Given that,
A={1,2,34,56]

To insert the appropriate symbol € or ¢
The number 8 is not in the set.
S8 A



iii. 0..A
Ans:  Given that,
A=11,2,3,45,,6,}
To insert the appropriate symbol € or ¢

The number O is not in the set.
S0gA

iv. 4..A
Ans: Given that,

A={1,2,3456,)

To insert the appropriate symbol € or ¢

The number 4 is in the set.
S4eA

v. 2..A
Ans:  Given that,
A={1234586
To insert the appropriate symbol € or ¢

The number 2 is in the set.
s2€eA

vi. 10..A
Ans:  Given that,
A:{1,2,3,4,5,6,}

To insert the appropriate symbol € or ¢
The number 10 is not in the set.

S10e A



3.

Ans:

Ans:

AnNS:

Write the following sets in roster form:

i. A={x:xisan integer and -3<x<7}

Given that,

A ={x:x is an integer and -3<x<7/

To write the above expression in its roaster form

In roaster form, the order in which the elements are listed is immaterial.

The elements of the set are —2,-1,0,1,2,3,4,5,6.

~.The roaster form of the set A={x:xisan integerand-3<x<7} is
A= {—2,—1,0,1,2,3,4,5,6} .

ii. B= {x X 1S a natural number less than 6}

Given that,

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

To write the above expression in its roaster form

In roaster form, the order in which the elements are listed is immaterial.

The elements of the set are 1,2,3,4,5.

~.The roaster form of the set B={x:x isa natural number less than 6} is
B=1{1,2,34,5}.
li. C= {x : X IS a two-digit natural number such that sum of its digits is 8}
Given that,
C ={x:x is a two-digit natural number such that sum of its digits is 8}
To write the above expression in its roaster form
In roaster form, the order in which the elements are listed is immaterial.
The elements of the set are 17,26, 35,44,53,62,71,80 such that their sum is 8

.. The roaster form of the set
C= {x : X is a two-digit natural number such that sum of its digits is 8} IS

{17,26,35,44,53,62,71,80} .



Ans:

Ans:

Ans:

iv. D= {x - X Is a prime number which is divisor of 60}

Given that,

D= {x : X is a prime number which is divisor of 60}

To write the above expression in its roaster form

In roaster form, the order in which the elements are listed is immaterial.

The divisors of 60 are 2,3,4,5,6. Among these the prime numbers are 2,3,5

The elements of the set are 2,3,5.

.. The roaster form of the set D ={x: X is a prime number which is divisor of 60} is
D={235}.

V. E = The set of all letters in the word TRIGONOMETRY
Given that,
E =The set of all letters in the word TRIGONOMETRY
To write the above expression in its roaster form
In roaster form, the order in which the elements are listed is immaterial.

There are 12 letters in the word TRIGONOMETRY out of which T, R and O gets
repeated.

The elements of thesetare T, R, 1 G, O, N, M, E, Y.

.. The roaster form of the set E =The set of all letters in the word
TRIGONOMETRY is E:{T,R,I,G,O,N,M,E,Y}.

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

Given that,
F =The set of all letters in the word BETTER

To write the above expression in its roaster form



Ans:

Ans:

In roaster form, the order in which the elements are listed is immaterial.

There are 6 letters in the word BETTER out of which E and T are repeated.

The elements of the setare B, E, T, R.

.. The roaster form of the set F=The set of all letters in the word BETTER is
F:{B,E,T,R}.

Write the following sets in the set builder form:
i. (3,6,9,12)

Given that,

{3,6,9,12}

To represent the given set in the set builder form

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.

From the given set, we observe that the numbers in the set are multiple of 3from 1
to 4 such that {x:x=3n,ne N and 1<n<4}

-.{3,6,9,12} ={x:x=3n,ne N and 1<n <4}

ii. {2,4,8,16,32}
Given that,
{2,4,8,16,32}

To represent the given set in the set builder form

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.

From the given set, we observe that the numbers in the set are powers of 2 from 1
to 5 such that {x:x=2",ne N and 1<n <5}

+.{2,4,816,32} ={x:x=2",neN and 1<n <5}

ii.. {5,25,125,625)



AnNs:

Ans:

Ans:

Given that,
{5,25,125,625}
To represent the given set in the set builder form

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.

From the given set, we observe that the numbers in the set are powers of 5from 1 to
4 suchthat {x:x=5",neN and 1<n<4}

~.{5,25,125,625} :{x:x:5“,n eNand1<n 34}

iv. {2,4,6,...]

Given that,
{2,4,6,..}

To represent the given set in the set builder form

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.

From the given set, we observe that the numbers are the set of all even natural
numbers.

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

V. {1,4,9, ...100}
Given that,
{1, 4,9,...100}

To represent the given set in the set builder form

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.



From the given set, we observe that the numbers in the set squares of numbers form
1 to 10 such that {x:x=n?,ne N and 1<n <10}

~.{1,4,9,...100} ={x:x:n2,n eNand1<n 310}

5. List all the elements of the following sets:

i. A:{x - X is an odd natural number}

Ans: Given that,

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

To list the elements of the given set

The odd natural numbers are 1,3,5, ...

.. Theset A= {x : X IS an odd natural number} has the odd natural numbers that are
{1, 3,5,...}

. : : 1 9
. B={X:xIsan |nteger;-§<x<§

Ans: Given that,

B= {x X Is an integer;-l <X< —}
2 2

To list the elements of the given set

L —0.5 and I 4.5
2 2

So the integers between —0.5 and 4.5 are 0,1,2,3,4



. The set B= {x ;X isan integer;-% <X < %} has an integers that are between

(0,1,2,3,4}

iii. C={x:x is an integer;x’* <4
Ans:  Given that,
C={x:x is an integer;x* < 4}

To list the elements of the given set

It is observed that,

. Theset C= {x 1 X is an integer;x’ < 4} contains elements such as {—2,—1,0,1,2}

iv. D={x:x is a letter in the word "LOYAL"}

Ans: Given that,
D= {x : X 1S a letter in the word "LOYAL"}

To list the elements of the given set



Ans:

Ans:

There are 5 total letters in the given word in which L gets repeated two times.

So the elements in the set are {L,O,Y,A}

- The set D={x:xisa|etter in the word "LOYAL"} consists the elements
{L,0,Y,A}.

v. E={x:xis a month of a year not having 31 days}

Given that,

E ={x:x is a month of a year not having 31 days}
To list the elements of the given set

The months that don’t have 31 are as follows:
February, April, June, September, November

. Theset E= {x : X is a month of a year not having 31 days} consist of the elements
such that {February, April, June, September, November}

vi. F={x:x isa consonant in the English alphabet which precedes k}

Given that,

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

To list the elements of the given set

The consonants are letters in English alphabet other than vowels such as a, €, i, 0, u
and the consonants that precedes k include b, c, d, f, g, h,

. The set F= {x : X is a consonant in the English alphabet which precedes k}
consists of the set {b,c,d,f,g,h, j}



6.

1.

Ans:

2.

Ans:

Match each of the sets on the left in the roaster form with the same set on
the right described in set-builder form.

{1,2,3,6}

Given that,

{1,2,3,6}

To match the roaster form in the left with the set builder form in the right
In roaster form, the order in which the elements are listed is immaterial.

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.

It has been observed from the set that these set of numbers are the set of natural
numbers which are also the divisors of 6

Thus, {1,2,3,6} ={x:x is a natural number and is a divisor of 6} is the correct
option which is option (c)

(23)

Given that,

{2,3}
To match the roaster form in the left with the set builder form in the right
In roaster form, the order in which the elements are listed is immaterial.

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.

It has been observed from the set that these set of numbers are the set of prime
numbers which are also the divisors of 6

Thus, {2,3}={x:x is a prime number and is a divisor of 6} is the correct option
which is option (a)



3. {M,A,T,H,E,I,C,S}
Ans:  Given that,
{M,A,T,H,E,I,C,S}
To match the roaster form in the left with the set builder form in the right
In roaster form, the order in which the elements are listed is immaterial.
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.
It has been observed from the set of these letters of word MATHEMATICS.
Thus, {M,A,T,H,E,I,C,S} ={x:x is aletter of the word MATHEMATICS} is the
correct option which is option (d)
4, {1,3,5,7,9}
Ans:  Given that,
{1,3,5,7,9}
To match the roaster form in the left with the set builder form in the right
In roaster form, the order in which the elements are listed is immaterial.
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.
It has been observed from the set that these set of numbers are the set of odd numbers
that are less than 10.
Thus, {1,3,5,7,9} = {x:x is a odd number less than 10} is the correct option which
is option (b)
Exercise 1.2
1. Which of the following are examples of the null set



Ans:

Ans:

Ans:

I. Set of odd natural numbers divisible by 2

Given that,
Set of odd natural numbers divisible by 2
To find if the given statement is an example of null set

A set which does not contain any element is called the empty set or the null set or
the void set.

There was no odd number that will be divisible by 2 and so this set is a null set.

.. The set of odd natural number divisible by 2 is a null set.

Ii. Set of even prime numbers

Given that,
Set of even prime numbers.
To find if the given statement is an example of null set

A set which does not contain any element is called the empty set or the null set or
the void set.

There was an even number 2, will be the one and only even prime number. So the
set contains an element. So it is not a null set.

.. The set of even prime numbers is not a null set.

iii. {x:x is a natural numbers, x<5 and x>7}
Given that,
{x:x is a natural numbers, x<5 and x>7}

To find if the given statement is an example of null set

A set which does not contain any element is called the empty set or the null set or
the void set.



Ans:

Ans:

There was no number that will be less than 5 and greater than 7 simultaneously.
Soitisanull set

- {x:x is a natural numbers, x<5 and x>7} is a null set

Iv. {y 1y is a point common to any two parallel Iines}

Given that,

{y:y is apoint common to any two parallel lines}

To find if the given statement is an example of null set

A set which does not contain any element is called the empty set or the null set or
the void set.

The parallel lines do not intersect each other. So it does not have a common point of
intersection. So it is a null set.

~.{y:y is a point common to any two parallel lines} is a null set.

Which of the following sets are finite or infinite.
I. The sets of months of a year

Given that,

The sets of months of a year

To find if the set is finite or infinite

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

A year has twelve months which has defined number of elements

.. The set of months of a year is finite.



Ans:

Ans:

Ans:

i {1,2,3...
Given that,
{1,2,3...}

To find if the set is finite or infinite

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

The set consists of an infinite number of natural numbers.

. The set {1,2,3...} is infinite since it contains an infinite number of elements.

ii. {1,2,3,...,99,100}

Given that,
{1, 2,3,...,99,100}

To find if the set is finite or infinite

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

This set contains the elements from 1 to 100which are finite in number.

. The set {1,2,3,...,99,100} is finite.

Iv. The set of positive integers greater than 100
Given that,
The set of positive integers greater than 100
To find if the set is finite or infinite

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



The positive integers which are greater than 100 are infinite in number.

.. The set of positive integers greater than 100 is infinite.

v. The set of prime numbers less than 99
Ans:  Given that,

The set of prime numbers less than 99

To find if the set is finite or infinite

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

The prime numbers less than 99 are finite in number.

.. The set of prime numbers less than 99 is finite.

3. State whether each of the following set is finite or infinite:

I. The sets of lines which are parallel to x axis

Ans:  Given that,
The set of lines which are parallel to x axis

To find if the set is finite or infinite

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

The lines parallel to x axes are infinite in number.

.. The set of line parallel to x axis is infinite.

Ii. The set of letters in English alphabet
Ans:  Given that,

The set of letter sin English alphabet



Ans:

Ans:

To find if the set is finite or infinite

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

English alphabet consist of 26 elements which is finite in number

.. The set of letters in the English alphabet is finite.

Iii. The set of numbers which are multiple of 5

Given that,
The set of numbers which are multiple of 5

To find if the set is finite or infinite

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

The numbers which are all multiple of 5 are infinite in number.

.. The set of numbers which are multiple of 5is infinite,

iv. The set of animals living on the earth

Given that,
The set of animals living on the earth

To find if the set is finite or infinite

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

Although the number of animals on the earth is quite a big number, it is finite.

.. The set of animals living on the earth is finite.

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



Ans:  Given that,
The set of circles passing through the origin (0,0)

To find if the set is finite or infinite

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

The number of circles passing through the origin may be infinite in number.

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

4, In the following, state whether A =B or not
i. A={ab,c,d};B={d,c,b,a}
Ans:  Given that,
A={ab,c,d};B={d,c,b,a}
To state whether A=B

We know that the order in which the elements are listed are insignificant. So A=B

A=B

ii. A={4,8,12,16}:B={8,4,16,18}
Ans:  Given that,
A={4812,16}:B={8,4,16,18}

To state whether A=B
We know that 12 A but 12¢B
SA=B



iii. A={2,4,6,8,10};B={x:x is a positive integer and x <10}

Ans:  Given that,
A ={2,4,6,810};B={x:x is a positive integer and x <10}

To state whether A=B
A={2,4,6,810}
The positive integers less than 10 are B= {2,4,6,8,10} So A=B

~A=B

iv. A={x:x isamultiple of 10};B ={10,15,20,25,30,...}

Ans:  Given that,
A ={x:x is a multiple of 10};B ={10,15,20, 25,30,...}
To state whether A=B
A ={10,20,30,40,...
B ={10,15,20,25,30,...
The elements of A consists only the multiples of 10 and not of 5. So A =B

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

Ans:  Given that,
A:{2,3};B:{x:x is a solution of x> +5x+6:0}

To state whether A=B



Solving x*>+5x+6=0,
X*+3X+2x+6=0
(x+2)(x+3)=0
X=-2,-3

B={-2,-3} and A={2,3}
So A=B

~A=B

ii. A={x:xisa letter in the word FOLLOW/;
B={y:y isaletter in the word WOLF}

Ans:  Given that,
A ={x:x isa letter in the word FOLLOW};B={y:y is a letter in the word WOLF}
To state whether A=B
A ={x:x is a letter in the word FOLLOW} = {F,O,L, W}
B={y:y isa letter in the word WOLF} = {W,O, L,F}

We know that the order in which the elements are listed are insignificant. So A=B
~A=B

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

A={2,4,812},B=1{1,2,3,4},C={4,8,12,14),D={3,1,4,2)
E={-11},F={0,a},G={1,-1},H={01}

Ans: Given that,
A= {2,4,8,12}, B= {1, 2,3,4},C = {4,8,12,14} D= {3,1,4, 2}



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

To select equal sets from the given set

Two sets A and B are said to be equal if they have exactly the same elements and
we write A =B

We can observe from the sets that,
8cA8¢B,8¢D,8¢E,8¢F8¢G,8¢H
And thus

AxB AxD A=zEAFA=xGA=H
But 8eC

And checking other elements,
2cA2¢C

So A=C
3eB,3¢C,3¢E,3¢F,3¢G,3¢H

And thus,
BxC,B=EBxFB=G,B-H
12C12¢D,12¢E12¢F12¢G,12¢ H
And thus
C#D,C#E,C#FC=«G,C=H
4eD,4¢E4¢F4¢G,4¢H

And thus,

DxE,DF,D=G,D#H

Similarly E#F,E=G,E-=H
F=G,F=H



G=#H

We know that the order of the elements | which they are listed in insignificant.
So B=D,E=G
~.Heequal setsare B=D and E=G

Exercise 1.3

1. Make correct statements by filling in the symbols < or & in the blank spaces.
i. {2,3,4}..{1,2,3,4,5}
Ans:  Given that,

{2,3,4}...{1,2,3,4,5}
To fill in the correct symbols < or & inn the blank spaces

A set A is said to be a subset of B if every element of A is also an element of B

AcBifaeA,aeB

The element in the set {2,3,4} is also in the set {1,2,3,4,5}

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

ii. {a,b,c}...{b,c,d}

Ans: Given that,

{a,b,c}...{b,c,d}
To fill in the correct symbols < or ¢ inn the blank spaces

A set A is said to be a subset of B if every element of A is also an element of B

AcBifaeAaeB

The element in the set {a,b,c} is not in the set {b,c,d}



~.{a,b,c} « {b,c,d}

iii. {x:xisastudent of class XI of your school}...
{x : X is a student of your school}

Ans: Given that,

{x:x is a student of class XI of your school}...

{x:x is a student of your school}
To fill in the correct symbols < or & inn the blank spaces

A set A is said to be a subset of B if every element of A is also an element of B
AcBifaeAaeB
The set of students of class XI would also be inside the set of students in school

>{x:x is a student of class XI of your school} = {x: x is a 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}

Ans: Given that,

{x:x isacircle in the plane }...

{x : X is a circle in the same plane with radius 1 unit}
To fill in the correct symbols < or & inn the blank spaces

A set A is said to be a subset of B if every element of A is also an element of B
AcBifaeAacB

The set of circles in the plane with a unit radius will be in the set of the circles in the
same plane. So the set of circles in the plane is not in the set of circles with unit



Ans:

Ans:

radius in the same plane.

~.{x:x isacircle in the plane } =
{x : X is a circle in the same plane with radius 1 unit}

v. {x:xisatriangle in the plane}... {x:x is a rectangle in the plane}

Given that,

{x . X is atriangle in the plane}...
{x:x is arectangle in the plane}

To fill in the correct symbols < or & inn the blank spaces
A set A is said to be a subset of B if every element of A is also an element of B
AcBifaceAaeB

From the given expression itself, we know that the set of triangles in the plane are
not in the set of rectangles in the plane.

{x :x is a triangle in the plane} o4 {x : X is a rectangle in the plane}

vi. {x:xisan equilateral triangle in the plane}...
{x X is atriangle in the plane}
Given that,

{x:x is an equilateral triangle in the plane}... {x: x is a triangle in the plane}
To fill in the correct symbols < or & inn the blank spaces

A set A is said to be a subset of B if every element of A is also an element of B
AcBifaeAacB

From the above expression, we know that the set of equilateral triangles in the plane
Is in the set of triangles in the same plane



Ans:

Ans:

~.{x:x is an equilateral triangle in the plane} = {x: x is a triangle in the plane}

vii. {x:x is an even natural number}...{x :x is an integer}

Given that,

{x:x is an even natural number}...{x: x is an integer}
To fill in the correct symbols < or & inn the blank spaces

A set A is said to be a subset of B if every element of A is also an element of B

AcBifaeAacB
The set of even natural numbers are in the set of integers.

~.{x:x is an even natural number} — {x: x is an integer}

Examine whether the following statements are true or false
i. {a,b}z{b,c,a}
Given that,

{a,b} z{b,c,a}
To examine whether the above statement is true or false

A set A is said to be a subset of B if every element of A is also an element of B

AcBifaeAacB
The element in the set {a,b} is also in the set {b,c,a}
~.{a,b} c{b,c,a}

.. The given statement is false

ii. {a,e} ={x:xisan vowel in English alpahbet}



Ans:

Ans:

Ans:

Given that,

{a,e} = {x:x is an vowel in English alpahbet}

To examine whether the above statement is true or false
A set A is said to be a subset of B if every element of A is also an element of B

AcBifaeAacB
The element in the set {a,e} is also in the set {a,e,i,0,u}
~.{a,e} = {x:x is an vowel in English alpahbet}

.. The given statement is true.

iii. {1,2,3} c{l,3,5}
Given that,

{1, 2,3} - {1,3,5}
To examine whether the above statement is true or false

A set A is said to be a subset of B if every element of A is also an element of B

AcBifaeAacB

The element in the set {1,2,3} is not in the set {1,3,5} since 2e{1,2,3} and
2¢{1,3,5}

{1,2,3} « {1,3,5)

.. The given statement is false.
iv. {aj={ab,c}

Given that,
{a} ={a,b,c}



To examine whether the above statement is true or false
A set A is said to be a subset of B if every element of A is also an element of B

AcBifaeAacB

The element in the set {a} is also in the set {a,b,c}

~.{a} ={a,b,c}

.. The given statement is true.

v. {a}e{a,b,c}

Ans:  Given that,

{a} e{a,b,c}

To examine whether the above statement is true or false
A set A is said to be a subset of B if every element of A is also an element of B

AcBifaeAacB

The element in the set {a} and the elements in the set {a,b,c} are a,b,c
{. ajc{a,b,c}

.. The given statement is false.

vi. {x : X is an even natural less than 6} c

{x 1 X is a natural number which divide 36}
Ans:  Given that,

{x X 1S an even natural less than 6} - {x : X 1S a natural number which divide 36}
To examine whether the above statement is true or false

A set A is said to be a subset of B if every element of A is also an element of B

AcBifaeAacB



{x:x is an even natural less than 6} = {2,4}

{x:x is a natural number which divide 36} ={1,2,3,4,6,9,12,18,36}
{x : X 1S an even natural less than 6} -
{x:x is a natural number which divide 36}

.. The given statement is true.

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

Ans:  Given that,
A={1,2,{34}5}
To find if {3,4} — A is correct or incorrect.

A set A is said to be a subset of B if every element of A is also an element of B

AcBifaeAacB
From the above statement,

3e{3,4}, however 3¢ A

. The given statement {3,4} = A is incorrect

ii. {3,4}eA
Ans:  Given that,
A={1,2,{34}5}
To find if {3,4} € A is correct or incorrect.

From the above statement,



{3,4} is an element of A.
{3, 4} eA

.. The given statement is correct.

iii. {{3,4}} A
Ans:  Given that,
A={1,2,{34},5}
To find if {{3,4}} = A is correct or incorrect.
A set A is said to be a subset of B if every element of A is also an element of B
AcBifaeAaeB
From the above statement,
{34} €{{3,4}} sothat {{3,4}} e A
{34} cA

. The given statement {{3,4}} = A is correct.

iv. 1e A
Ans: Given that,

A={1,2,{34},5}

To find if 1 A is correct or incorrect.
From the above statement,
1 is an element of A.

.. The statement 1< A is a correct statement.



Ans:

Ans:

Ans:

V. 1c A
Given that,

A={1,2,{34}5}

To find if 1< A is correct or incorrect.
A set A is said to be a subset of B if every element of A is also an element of B

AcBifaeA,aeB

From the above statement,
An element of a set can never be a subset of itself. So 1 A

.. The given statement 1< A is incorrect statement.

vi. {1,2,5}cA

Given that,

A={1,2,{34},5}

To find if {1,2,5} — A is correct or incorrect.

A set A is said to be a subset of B if every element of A is also an element of B
AcBifaeAaeB
From the above statement,

The each element of {1,2,5} is also an element of A, So {1,2,5} c A

. The given statement {1,2,5} = A is a correct statement

vii. {1,2,5}eA

Given that,



A={1,2,{34}5}
To find if {1,2,5} — A is correct or incorrect.

From the above statement,

Element of {1,2,5} is not an element of A, So {1,2,5} ¢ A

So the given statement {1,2,5} € A is an incorrect statement.

viii. {1,2,3}cA
Ans:  Given that,
A={1,2,{34}5}
To find if {1,2,3} — A is correct or incorrect.

A set A is said to be a subset of B if every element of A is also an element of B

AcBifaeAaeB
From the above statement, we notice that,

3e{1,2,3}but 3¢ A
{123} A

.. The given statement {1,2,3} = A is an incorrect statement.

IX. DeA
Ans:  Given that,

A={1,2,{34},5}

To find if & e A is correct or incorrect.



Ans:

Ans:

A set A is said to be a subset of B if every element of A is also an element of B

AcBifaeAacB

From the above statement,
& iIs not an element of A. So, D¢ A

.. The given statement J € A is an incorrect statement.

X. OcA
Given that,

A={1,2,{34},5}

To find if & < A is correct or incorrect.
A set A is said to be a subset of B if every element of A is also an element of B

AcBifaeAacB

From the above statement,
Since & is a subset of every set, < A

.~. The given statement & — A is a correct statement.

xi. {G}cA

Given that,

A={1,2,{34},5}

To find if {&} < A is correct or incorrect.

A set A is said to be a subset of B if every element of A is also an element of B
AcBifaeAaeB

From the above statement,



Ans:

Ans:

Ans:

& 1s an element of A and it is not a subset of A.

. The given statement {&J} = A is an incorrect statement.

Write down all the subsets of the following sets:

i. {a}
Given that,

{a}

To write the subset of the given sets

A set A is said to be a subset of B if every element of A is also an element of B

AcBifaeAacB
Subsets of {a} are & and {a}

ii. {a,b}
Given that,
fa.b}
To write the subset of the given sets
A set A is said to be a subset of B if every element of A is also an element of B

AcBifaceAacB
Subsets of {a,b} are & and {a},{b},{a,b}

iii. {1,2,3}
Given that,
{1,2,3}



Ans:

Ans:

To write the subset of the given sets
A set A is said to be a subset of B if every element of A is also an element of B

AcBifaeAacB
Subsets of {1,2,3} are &,{1},{2},{3},{1,2},{2,3},{1,3},{1,2,3}

iv. &

Given that,

%)

To write the subset of the given sets

A set A is said to be a subset of B if every element of A is also an element of B

AcBifaeAacB
Subsets of & is .

Write the following as intervals

i. {x:xeR,~4<x<6}

Given that,

{x:xeR,-4<x<6}

To write the above expression as intervals

The set of real numbers {y:a <y <b} is called an open interval and is denoted by
(a,b). The interval which contains the end points also is called close interval and is
denoted by/[a,b]

~{Xx:xeR,~4<x<6}=(-4,6]



i. {x:xeR,-12<x<-10}
Ans: Given that,
{x:xeR,-12<x <-10}

To write the above expression as intervals

The set of real numbers {y:a <y <b} is called an open interval and is denoted by
(a, b). The interval which contains the end points also is called close interval and is

denoted by|a, b]

~{x:xeR,-12<x <-10} =(-12,-10)

iii. {x:xeR,0<x<7}

Ans: Given that,

{x:xeR,0<x<7}

To write the above expression as intervals

The set of real numbers {y:a<y<b} is called an open interval and is denoted by
(a,b). The interval which contains the end points also is called close interval and is

denoted by/[a,b]

{x:xeR,0<x<7}=[0,7)



Ans:

Ans:

iv. {x:xeR,3<x<4}
Given that,
{x:xeR,3<x<4}

To write the above expression as intervals

The set of real numbers {y:a <y< b} is called an open interval and is denoted by
(a, b). The interval which contains the end points also is called close interval and is
denoted by/[a,b]

~{x:xeR,3<x<4}=[34]

Write the following intervals in set builder form.
i.43,0)

Given that,

(-3.0)

To write the above interval in set builder form

The set of real numbers {y:a <y <b} is called an open interval and is denoted by
(a,b). The interval which contains the end points also is called close interval and is

denoted by/[a,b]

~.(-3,0)={x:xeR,-3<x<0}



i. [6,12]
Ans: Given that,
[6,12]

To write the above interval in set builder form

The set of real numbers {y:a<y<b} is called an open interval and is denoted by
(a,b). The interval which contains the end points also is called close interval and is
denoted by/[a,b]

~[612]={x:xeR,6<x<12}

ii. (6,12]
Ans:  Given that,
(6,12]
To write the above interval in set builder form

The set of real numbers {y:a <y <b} is called an open interval and is denoted by
(a,b). The interval which contains the end points also is called close interval and is
denoted by/[a,b]

~.(6,12]={x:xeR,6 <x <12}

iv. [-23,5)

Ans: Given that,



Ans:

Ans:

Ans:

[-23,5)
To write the above interval in set builder form

The set of real numbers {y:a<y<b} is called an open interval and is denoted by
(a,b). The interval which contains the end points also is called close interval and is
denoted by/[a,b]

~.[-23,5)={x:xeR,-23<x <5}

What universal set(s) would you propose for each of the following:
I. The set of right triangles
To propose the universal set for the set of right triangles

For the set of right triangles, the universal set can be the set of all kinds of triangles
or the set of polygons.

Ii. The set of isosceles triangles
To propose the universal set for the set of right triangles

For the set of isosceles triangles, the universal set can be the set of all kinds of
triangles or the set of polygons or the set of two dimensional figures.

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 a universal set(s) for all the three sets A, B and
C?
i. {0,1,2,3,4,5,6}

Given that,
A={1,35},B={2,4,6},C={0,2,4,6,8}

To find if the given set {0,1,2,3,4,5,6} is the universal set of A, B and C



It can be observed that,
Ac {0,1,2,3,4,5,6}
Bc {0,1,2,3,4,5, 6}

Cz{0,12,3,4,5,6)

. The set {0,1,2,3,4,5,6} cannot be the universal set for the sets A, B and C

. g
Ans: Given that,

A={135},B={2,4,6},C={0,2,4,6,8)

To find if the given set & is the universal set of A, B and C
It can be observed that,

Az

Bz

Czd

.. The set & cannot be an universal set for A, B and C.

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

Ans: Given that,
A={1,3,5},8:{2,4,6},C:{0,2,4,6,8}

To find if the given set {0,1,2,3,4,5,6,7,8,9,10} is the universal set of A, B.and C
It can be observe that,

Ac{01,2,34,5,6,7,8,9,10}



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

.. The set {0,1,2,3,4,5,6,7,8,9,10} is the universal set of A, Band C

iv. {1,2,3,4,5,6,7,8}
Ans:  Given that,
A={135},B=1{2,4,6},C=1{0,2,4,6,8

To find if the given set {0,1,2,3,4,5,6} is the universal set of A, B and C

It can be observed that,

Ac{1234,5,6,7,8}
B<{12,34,56,7,8
C« {1,2,3,4,5,6,7,8}
. The set {1,2,3,4,5,6,7,8} is not the universal set of A, Band C

Exercise 1.4

1. Find the union of each of following pair of sets
i. X={1,3,5},Y={1,2,3}

Ans:  Given that,
X={135},Y =123}
To find the union of two sets

Let A and B be any two sets. The union of A and B is the set which consists of all
the elements of A and B.



XuY={1,35uU{123}

A XUY={1235)

ii. A={a.e,i,o,u},B={ab,c}
Ans:  Given that,
A={aei,ou},B={a,b,c}

To find the union of two sets

Let A and B be any two sets. The union of A and B is the set which consists of all
the elements of A and B.

AuB={a,e,iouju{a,b,c}

. AUB={a,b,ce,i,o,u}

iii. A={x:x isa natural number an multiple of 3},
B ={x:x is a natural number less than 6}

Ans:  Given that,
A ={x:x is a natural number an multiple of 3},
B ={x:x is a natural number less than 6}

To find the union of two sets

Let A and B be any two sets. The union of A and B is the set which consists of all
the elements of A and B.

A= {x - X is a natural number an multiple of 3},
={3,6,9,...}

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



={1,2,3,4,5,6)
AUB={36,9,.}U{1,2,34,5,6)
—{1,2,3,4,5,6,9,12,15...

JAUB= {1, 2,3,4,5,6,9,12,15...}

iv. A={x:xisanatural number 1<x <6},

B= {x . X is anatural number 6<x<10}

Ans:  Given that,

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

To find the union of two sets

Let A and B be any two sets. The union of A and B is the set which consists of all
the elements of A and B.

A ={x:x is a natural number 1<x <6} ={2,3,4,5,6}

B ={x:x is a natural number 6<x<10} = {7,8,9}
AUB={2,34,5,6}U{7,8,9}

. AUB={2,34,56,7,89)

v. A={1,2,3} B=0

Ans:  Given that,
A:{1,2,3},B:®

To find the union of two sets



Ans:

Ans:

4.

Let A and B be any two sets. The union of A and B is the set which consists of all
the elements of A and B.

AUB={123lUQ

~AUB={12,3)

Let A={a,b} and B={a,b,c}.1s AcB?Whatis AUB?
Given that,

A={a,b} and B={a,b,c}

Tofindif AcBand AuB

A set A is said to be a subset of B if every element of A is also an element of B
AcBifaeA,aeB

It can be observed that Ac B

AuB={a,b}u{a,b,c}

~AuB={a,b,c}

If A and B are two sets such that AcB then whatis AUB
Given that,

A and B are two sts

To find AuB when AcB

If A and B are two sets such that Ac B, then AUB=B

If A={1,2,3,4},B={3,4,56},C={5,6,7,8} and D={7,8,9,10} ; find

i. AuB



Ans:

Ans:

Ans:

Given that,

A={1234},B={3456},C={56,78}, D={7,89,10}
To find,

AuUB

Let A and B be any two sets. The union of A and B is the set which consists of all
the elements of A and B.

AUB={1,234}U{34,5,6}

. AUB={1,2,34,5,6

i. AuC

Given that,

A={1,2,34},B={3,4,56},C={56,7,8, D={7,89,10}
To find,

AuC

Let A and B be any two sets. The union of A and B is the set which consists of all
the elements of A and B.

AuC={1,234}U{56,7,8}

~AUC={12,345,6,7,8)

iii. BUC

Given that,

A={1,2,34},B={34,56)},C={56,7,8}, D={7,8,9,10}
To find,

BuC



Ans:

Ans:

Let A and B be any two sets. The union of A and B is the set which consists of all
the elements of A and B.

BUC={3,4,56}U{56,7,8

~BUC={3,456,7,8)

iv. BuD
Given that,

A= {1,2,3,4}, B= {3,4,5,6},C = {5,6,7,8}, D= {7,8,9,10}
To find,

BuD

Let A and B be any two sets. The union of A and B is the set which consists of all
the elements of A and B.

BuD={34,56}U{7,89,10}

..BuD={34,5,6,7,8,9,10}

v. AuBUC

Given that,

A={1,2,34},B={34,56)},C={56,7,8), D={7,8,9,10}
To find,

AuBuUC

Let A and B be any two sets. The union of A and B is the set which consists of all
the elements of A and B.

AuUBUC={1,234}U{34,56}U{56,7,8}

. AUBUC={1,2,34,56,7,8



Ans:

Ans:

Ans:

vi. AuBuUD
Given that,

A={1234}B={345,6},C={56,7,8}, D={7,8,910}
To find,
AuBuUD

Let A and B be any two sets. The union of A and B is the set which consists of all
the elements of A and B.

AUBUD={1,2,3,4}U{3,4,5,6) U{7,89,10}

. AUBUD={12,34,56,7,8,9,10}

vii. BUCuD
Given that,
A= {1,2,3,4}, B= {3,4,5,6},C = {5,6,7,8} . D= {7,8,9,10}

To find,
BuCuD

Let A and B be any two sets. The union of A and B is the set which consists of all
the elements of A and B.

BuUCUD={34,56}U{56,7,8}{7,8,9,10}

. BuCUD={3,4,5,6,7,8,9,10)

Find the intersection of each pair of sets of question 1 above.

() XNY={1,3}
(ii) ANB = {a}
(i) ANB = {3}
(iv) ANB = {¢}
(v) ANB = {¢}



6. If A={3,57,9,11},B={7,9,11,13},C={11,13,15} and D ={15,17}; find

. AnB
Ans: Given that,
A= {3,5,7,9,11}, B= {7,9,11,13},C = {11,13,15} D= {15,17}

To find,

ANB

The intersection of sets A and B is the set of all elements which are common to both
A and B.

ANB={357,911 ~{7,9,1113}

~ANB={7,911

ii. BNC
Ans: Given that,
A={3,5,7,9,11},B:{7,9,11,13},C:{11,13,15},D:{15,17}

To find,

BNC

The intersection of sets A and B is the set of all elements which are common to both
A and B.

BN C={7,9,11,13} n{1113,15}

~BNC={1113)



. AnCnD
Ans:  Given that,
A={357,911),B={7,9,11,13},C ={11,1315},D = {1517}
To find,
AnCnD

The intersection of sets A and B is the set of all elements which are common to both
A and B.

ANCND={357,911 n{111315} 1 {1517}

SJANCND=Y

iv. AnC
Ans:  Given that,
A={357,911,B={7,9,11,13},C ={11,1315},D = {1517}
To find,
ANnC

The intersection of sets A and B is the set of all elements which are common to both
A and B.

ANC={357,911} n{11,1315)



~ANC={11}

v. BND
Ans: Given that,

A={357,911},B={7,9,11,13},C={11,13,15},D = {15,17}

To find,
BND

The intersection of sets A and B is the set of all elements which are common to both
A and B.

BN D={7,91113} N {15,17}

BND=Y

vi. An(BUC)

Ans:  Given that,
A={357,911),B={7,9,11,13},C ={11,1315},D = {15,17}
To find,
An(BuC)

The intersection of sets A and B is the set of all elements which are common to both
A and B.

An(BuC)=(AnB)U(ANC)
ANB={357911~{7,9,1113}
AnB={7,911)

AND={11)



An(BuC)={7,911} u{11}

- {11}

~An(BUC)={11}

vii. AnD
Ans: Given that,
A={357,911,B={7,9,11,13},C ={11,1315},D = {1517}
To find,
AnD

The intersection of sets A and B is the set of all elements which are common to both
A and B.

AND={357911 {1517}
JAND=Y

viii. An(BuD)

Ans: Given that,
A={357,9,11},B={7,9,11,13},C = {1113,15},D = {1517}
To find,
An(BuUD)

The intersection of sets A and B is the set of all elements which are common to both
A and B.

An(BuD)=(AnB)U(AND)

ANB={357,911 n{7,9,1113}



AND=Y
~An(BuUD)={7,911} LD

={7,9,11}

ix. (AnB)n(BUC)

Ans: Given that,
A={35,7,9,11},B={7,9,11,13},C = {11,1315},D = {15,17}
To find,
(AnB)n(BuUC)

The intersection of sets A and B is the set of all elements which are common to both
A and B.

ANB={35,7,911} " {7,9,11,13}
AnB={7,911}

BuC={7,9,1113} U{111315}
={7,9,11,13,15}
(AnB)n(BuUC)={7,9,11} ~{7,9,11,1315}
={7,9,11}

x. (AuD)n(BuUC)

Ans: Given that,
A={357,9,11},B={7,9,11,13},C = {1113,15},D = {1517}
To find,



(AuD)N(BUC)

The intersection of sets A and B is the set of all elements which are common to both
A and B.

AND={357,911 " {1517}
AND={357,9,111517}
BuUC={7,9,11,13} U{1113,15}
={7,9,11,13,15)

(AUD)N(BUC)={35,7,9,11,1517} n{7,9,11,13,15)

~(AUD)N(BUC)={7,9,1115}

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

C={x:x isan odd natural number},D ={x:x is a prime number}, find

i. ANnB
Ans:  Given that,

A ={x:x is a natural number} ={1,2,3,4,...}
B ={x:x is an even natural number} ={2,4,6,8...}
C={x:x isan odd natural number} ={1,3,5,7,...}
D ={x:x is a prime number} ={2,35,7,...}

To find,
ANB

The intersection of sets A and B is the set of all elements which are common to both
A and B.



ANnB={1234,..}n{2,4,68.}

~ANnB=B= {x : X is an even natural number}

i. AnC

Ans: Given that,
A ={x:x is a natural number} ={1,2,3,4,...}
B ={x:x is an even natural number} ={2,4,6,8...}
C ={x:x isan odd natural number} ={1,3,5,7,...}
D ={x:x is a prime number} ={2,3,5,7,...}

To find,
ANC

The intersection of sets A and B is the set of all elements which are common to both
A and B.

ANC={1234,.}n{1357..)
. ANC=C {x:x is an odd natural number}
. AnD

Ans: Given that,

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

B ={x:x is an even natural number} ={2,4,6,8...}
C={x:x isan odd natural number} ={1,3,5,7,...}
D-|

XX is a prime number} ={2,3,5,7,...}



To find,
AND

The intersection of sets A and B is the set of all elements which are common to both
A and B.

AND={1234,.)n{2357,..}

. AND=D {x:x isaprime number}

iv. BNC
Ans:  Given that,
A ={x:x is anatural number} ={1,2,3,4,...}

B ={x:x is an even natural number} ={2,4,6,8...}
C ={x:x is an odd natural number} = {1,3,5,7,...}
D ={x:x is a prime number} ={2,35,7,...}

To find,

BNC

The intersection of sets A and B is the set of all elements which are common to both
A and B.

BNC={2,4,68.}n{135,7..)

BNC=Y

V. BnD
Ans: Given that,

A ={x:x is anatural number} ={1,2,3,4,...}



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

C={x:x isan odd natural number} ={1,3,5,7,...}

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

To find,

BND

The intersection of sets A and B is the set of all elements which are common to both
A and B.

BND={2,4,68,..)n{235,7,.}

~ANnD={2

vi. CnD
Ans: Given that,
A= {x - X is a natural number} = {1,2,3,4,...}

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

To find,

CnD

The intersection of sets A and B is the set of all elements which are common to both
A and B.

CAD={1357,.}n{2357,.)

~.CnD={x:x isaodd prime number}



8. Which of the following pairs of sets are disjoint

i. {1,2,3,4} and {x:x is a antural number and 4<x <6}
Ans: Given that,
{1,2,3,4} and
{x:x is a antural number and 4 < x <6} = {4,5,6}

To find if the given sets are disjoint

The difference of the sets A and B in this order is the set of elements which belong
to A but not to B.

{1,2,3,4} ~{4,5,6} = {4}

Thus the element exists.

.. The given pair of sets is not a disjoint set

ii. {a,e,i,o,u} and {c,d,e,f}
Ans: Given that,
{a,e,i,o,u} and {c,d,e,f}

To find if the given sets are disjoint

The difference of the sets A and B in this order is the set of elements which belong
to A but not to B.

{a,e,i,o,u} n{c,d,e,f}={e}

Thus the element exists.

.. The given pair of sets is not a disjoint set

iii. {x:xisan even integer} and {x:x is an odd integer}



Ans:  Given that,

{x:x is an even integer} and
{x:x is an odd integer}

To find if the given sets are disjoint

The difference of the sets A and B in this order is the set of elements which belong
to A but not to B.

{x:x is an even integer} N {x:x is an odd integer} =&

Thus the element does not exist.

.. The given pair of sets is a disjoint set

9. If A={3,6,9,12,15,18,21} ,B ={4,8,12,16,20}
C={2,4,6,8,10,12,14,16},D ={5,10,15, 20}
i. A-B
Ans:  Given that,
A={36,9,12,15,18,21},B ={4,8,12,16,20}
C={2,4,6,8,10,12,14,16},D ={5,10,15,20}
To find,
A-B

The difference of the sets A and B in this order is the set of elements which belong
to A but not to B.

A-B={36,9,12,15,8,21} —{4,8,12,16,20}

. A-B={36,9,1518,21}

ii. A-C



Ans:  Given that,
A={3,6,9,12,1518,21},B = {4,8,12,16,20}
C= {2,4, 6,8,10,12,14,16} ,D= {5,10,15, 20}
To find,
A-C

The difference of the sets A and B in this order is the set of elements which belong
to A but not to B.

A-C={3,6,9,12,1518,21} - {2,4,6,8,10,12,14,16)

. A-C={3,9,15,18,21}

iii. A-D

Ans:  Given that,
A={3,6,9,12,1518,21},B={4,8,12,16,20)
C= {2,4, 6,8,10,12,14,16} ,D= {5,10,15, 20}
To find,
A-D

The difference of the sets A and B in this order is the set of elements which belong
to A but not to B.

ALD= 3,6,9,12,151821} - {510,15,20}

~.A{D= 36,9,1518,21}

iv. B—-A
Ans: Given that,

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



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

To find,
B-A

The difference of the sets A and B in this order is the set of elements which belong
to A but not to B.

B-A={4,812,16,20! - {3,6,9,12,15,18,21}

.B—A={4,816,20)

v. C-A

Ans: Given that,
A={36,9,12,15,18,21},B ={4,8,12,16,20}
C:{2,4,6,8,10,12,14,16},D:{5,10,15,20}
To find,
C-A

The difference of the sets A and B in this order is the set of elements which belong
to A but not to B.

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

.C—A={2,4,81014,16)

vi. D—A

Ans: Given that,
A= {3, 6,9,12,15,18, 21} B= {4,8,12,16, 20}
C={2,4,6,8,10,12,14,16},D={5,10,15,20}

To find,



D-A
The difference of the sets A and B in this order is the set of elements which belong
to A but not to B.

D-A={510,15,20} - {3,6,9,12,15,18,21}

.D—A={510,20}

vi. B-C

Ans: Given that,
A={3,6,9,12,1518,21},B = {4,8,12,16,20}
C:{2,4,6,8,10,12,14,16},D:{5,10,15,20}
To find,
B-C

The difference of the sets A and B in this order is the set of elements which belong
to A but not to B.

B-C={4,812,16,20} - {2,4,6,8,10,12,14,16)

~.B-C={20}

viii. B—D
Ans: Given that,
A={3,6,9,12,1518,21},B={4,8,12,16,20}
C= {2,4, 6,8,10,12,14,16} ,D= {5,10,15, 20}
To find,
B-D

The difference of the sets A and B in this order is the set of elements which belong
to A but not to B.



B-D={4,812,16,20} - {5,10,15,20}

.B-D=1{4,812,16)

ix. C—B

Ans:  Given that,
A={3,6,9,12,1518,21},B={4,8,12,16,20)
C= {2,4, 6,8,10,12,14,16} ,D= {5,10,15, 20}
To find,
C-B

The difference of the sets A and B in this order is the set of elements which belong
to A but not to B.

C-B={2,4,6,810,12,14,16} - {4,8,12,16,20}

.C-B=1{2,610,14}

X. D—B

Ans: Given that,
A= {3, 6,9,12,15,18, 21} B= {4,8,12,16, 20}
C= {2,4,6,8,10,12,14,16} D= {5,10,15, 20}
To find,

D-B
The difference of the sets A and B in this order is the set of elements which belong
to A but not to B.

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

..D-B={510,15}



xi. C-D

Ans:  Given that,
A={36,9,12,15,18,21},B ={4,8,12,16,20}
C= {2,4, 6,8,10,12,14,16} ,D= {5,10,15, 20}
To find,
C-D

The difference of the sets A and B in this order is the set of elements which belong
to A but not to B.

C-D={2,4,6,810,12,14,16} - {5,10,15,20}

.C-D={2,4,6,812,14,16}

xii. D-C

Ans:  Given that,
A={36,9,12,15,18,21},B ={4,8,12,16,20)
C= {2,4, 6,8,10,12,14,16} ,D= {5,10,15, 20}
To find,
D-C

The difference of the sets A and B in this order is the set of elements which belong
to A but not to B.

D -C={510,15,20} - {2,4,6,8,10,12,14,16}

.D-C={510,15}

10. If X={a,b,c,d}, Y ={f,b,d,g}, find

. X=Y



Ans:  Given that,
X ={a,b,c,d},Y ={f,b,d,g}
To find,
X=-Y

The difference of the sets A and B in this order is the set of elements which belong
to A but not to B.

X-Y ={a,b,c,d}—{f,b,d,g}

. X-Y={a,c}

. Y=-X
Ans:  Given that,
X ={a,b,c,d}, Y ={f,b,d,g}
To find,
Y-X

The difference of the sets A and B in this order is the set of elements which belong
to A but not to B.

Y -X={f,b,d,g}—{a,b,c,d}
~Y=X={f,g}
ii. XNY
Ans:  Given that,
X ={a,b,c,d}, Y ={f,b,d,g}

To find,



XNY

The difference of the sets A and B in this order is the set of elements which belong
to A but not to B.

XY ={ab,c,d}n{f,bdg}

. XNY ={b,d}

11. If R is the real numbers and Q is the set of rational numbers, then what is
R-Q?
Ans:  Given that,
R is the real numbers
Q is the set of rational numbers
To find,
R-Q

The difference of the sets A and B in this order is the set of elements which belong
to A but not to B.

..R—Q is the set of irrational number.

12. 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
Ans: Given that,
{2,3,4,5},{3,6}

To state whether the given statement is true



The difference of the sets A and B in this order is the set of elements which belong
to A but not to B.

(2,3,4,5) (3,6 = (3}

.. The given statement is false.

ii. {a,e,i,o,u} and {a,b,c,d} are disjoint sets
Ans:  Given that,
{a,e,i,o,u},{a,b,c,d}

To state whether the given statement is true

The difference of the sets A and B in this order is the set of elements which belong
to A but not to B.

{a,eji,o,u} n{a,b,c,d}={a}

.. The given statement is false.

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

Ans:  Given that,
{2, 6,10,14} , {3, 7,11,15}

To state whether the given statement is true

The difference of the sets A and B in this order is the set of elements which belong
to A but not to B.

{2,6,10,14} 1 {3,7,11,15} =@

.. The given statement is true.

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



Ans:  Given that,
{2,6,10},{3,7,11}
To state whether the given statement is true
{2,6,10}{3,7,11} =&

.. The given statement is true.

Exercise 1.5

1. Let U={1,2,3,4,5,6,7,8,9},A={1,2,3,4},B={2,4,6,8} and C={3,4,5,6},
find
i A
Ans:  Given that,
U={1234,56,7,89},A={1,2,34},B={2,4,6,8}, C={3,4,5,6}
To find,
A

The complement of set A is the set of all elements of U which are not the elements
of A.

A'=U-A
={1,2,3,4,5,6,7,8,9} -{1,2,3,4}
={5,6,7,8,9)
A'={56,7,89}
ii. B

Ans:  Given that,



U :{1,2,3,4,5,6,7,8,9},A:{1,2,3,4},8 = {2,4,6,8} . C :{3,4,5,6}
To find,
B’

The complement of set A is the set of all elements of U which are not the elements
of A.

B'=U-B
={1,2,3,4,5,6,7,8,9} -{2,4,6,8}
={1,3,5,7,9}

B'={135,7,9)

iii. (AuC)’
Ans:  Given that,
U={12,34,5,6,7,89},A={1234},B={2,4,6,8}, C={34,5,6)
To find,
(AuC)

The complement of set A is the set of all elements of U which are not the elements
of A.

AuC={1,2,34,5,6}
(AuC)'=U-(AuC)
={1,2,3,4,5,6,7,8,9} —{1,2,3,4,5,6}
={7,8,9}

- (AUC)'={7,8,9)



iv. (AUB)'
Ans:  Given that,
U={1234,56,7,89},A={1,2,34},B={2,4,6,8}, C={3,4,5,6}
To find,
(AUB)'

The complement of set A is the set of all elements of U which are not the elements
of A.

AUB={1,2,3,4,5,6,8]
(AUB)'=U-AUB
={1,2,3,4,5,6,7,8,9} -{1,2,3,4,5,6,8}
={5,7,9}

~(AUB)'=157,9}

v. (A7)’
Ans: Given that,
U={12,34,5,6,7,89},A={1234},B={2,4,6,8}, C={3,4,5,6)
To find,
(A)

The complement of set A is the set of all elements of U which are not the elements
of A.

(A)=A

~11,2,3,4)



S(A)={1234)

vi. (B=C)'
Ans: Given that,
U={12,34,56,7,89},A={1,2,34},B={2,4,6,8}, C={3,4,5,6}
To find,
(B-C)

The complement of set A is the set of all elements of U which are not the elements
of A.

B-C={28}
(B-C)'=U-(B-C)
={1,2,3,4,5,6,7,8,9} - {2,8)
={1,3,4,5,6,7,9}

~.(B-C)'={1,3,4,5,6,7,9}

2. If U= {a,b,c,d,e,f,g,h}, then find the complements of the following sets:
i. A={ab,c}
Ans:  Given that,
U={a,b,cdef,gh}
A={a,b,c}

To find the complement of A



The complement of set A is the set of all elements of U which are not the elements
of A.

A'=U-A
{a,b,c,d,ef,g,h}—{ab,c}
={d,e,f,g,h}

.. The complement of A is A'={d,e,f,g,h}

ii. B={d,e,f,g}

Ans:  Given that,
U={a,b,c,def,gh}
b={d,ef g}

To find the complement of B

The complement of set A is the set of all elements of U which are not the elements
of A.

B'=U-B
={a,b,c,d,e,f,g,h} - {def,g}

={a,b,c,h}

.. The complement of B is B'={b,e,c,h}

iii. C={a,c,e,g}

Ans:  Given that,
U={a,b,c,def,gh}



C={a,c,e,0}

To find the complement of A
The complement of set A is the set of all elements of U which are not the elements
of A.

C'=U-C
={a,b,c,d,e,f,g,h} -{a,ce,q}
—{b,d,f,h}

.. The complement of C is C'={b,d,f,h}

iv. D={f,g,h,a}

Ans:  Given that,
U={a,b,cdef,gh}

A={f,gha}

To find the complement of A
The complement of set A is the set of all elements of U which are not the elements
of A.

D'=U-D
{a,b,c,d,e,f,g,h} —{f g,h,a}

={b,c,d,e}

.. The complement of D is D'={b,c,d,e}

3. Taking the set of natural numbers as the universal set, write down the

complements of the following sets:



Ans:

Ans:

Ans:

i. {x : X is an even natural number}

Given that,
The set of natural number is the universal set
To find the complement of the set of even natural number

The complement of set A is the set of all elements of U which are not the elements
of A.

{x - X is an even natural number}' = {x - X is an odd natural number}

ii. {x:xisan odd natural number}

Given that,
The set of natural number is the universal set
To find the complement of the set of odd natural number

The complement of set A is the set of all elements of U which are not the elements
of A.

{x - X is an odd natural number}' = {x : X is an even natural number}

iii. {x:x is a positive multiple of 3}

Given that,

The set of natural number is the universal set

To find the complement of the set of positive multiples of 3

The complement of set A is the set of all elements of U which are not the elements
of A.

{x : X is a positive multiple of 3}': {x X € N and x is not a posiitve multiple of 3}



Ans:

Ans:

Ans:

iv. {x:xisaprime number}

Given that,

The set of natural number is the universal set

To find the complement of the set of prime number

The complement of set A is the set of all elements of U which are not the elements
of A.

~.{x:x isaprime number}'={x:x is a positive composite number and x=1}

v. {x:x is a natural number divisible by 3 and 5}
Given that,
The set of natural number is the universal set
To find the complement of the set of natural number divisible by 3 and 5

The complement of set A is the set of all elements of U which are not the elements
of A.

~.{x:x is a number divisible by 3 and 5}' =

{x:x is a natural number that is not divisible by 3 or 5}

vi. {x:x is a perfect square}

Given that,

The set of natural number is the universal set

To find the complement of the set of perfect squares.

The complement of set A is the set of all elements of U which are not the elements
of A.

~.{x:x is a perfect squares}'={x:x e N and x is not a perfect square}



vii. {x:x is a perfect cube}

Ans: Given that,
The set of natural number is the universal set
To find the complement of the set of perfect cube

The complement of set A is the set of all elements of U which are not the elements
of A.

~.{x:x is a perfect cube}'={x:x € N and x is not a perfect cube}

viii. {x:x+5=28}

Ans:  Given that,
The set of natural number is the universal set
To find the complement of {x:x+5=8}
X+5=38
X=3

The complement of set A is the set of all elements of U which are not the elements
of A.

S {x:x+5=8}"'={x:xeNandx =3}

ix. {x:2x+5="9}

Ans: Given that,
The set of natural number is the universal set
To find the complement of the

{x:2x+5=9}



The complement of set A is the set of all elements of U which are not the elements
of A.

2X+5=9
2X=4
X=2

s {x:2x+5=9}'={x:xeNandx =2 }

x. {x:x27}
Ans:  Given that,
The set of natural number is the universal set
To find the complement of

{x:x>7}

The complement of set A is the set of all elements of U which are not the elements
of A.

~Axix =7} ={x:xeN and x<7}

xi. {x:xeN and 2x+1>10}

Ans: Given that,
The set of natural number is the universal set
To find the complement of the

{x:x eN and 2x+1>10}

The complement of set A is the set of all elements of U which are not the elements
of A.

2Xx+1>10



2X>9

9
X>—
2

.'.{X:XeN and 2X+1>10}'={X:X€N andxgg}

4. If U={1,2,3,4,56,7,8,9},A={2,4,6,8} and B={2,3,5,7}. Verify that,
i. (AUB)'=A'nB’

Ans:  Given that.
U=1{1,2,345,6,7,89}
A={2,4,6,8}

B={2,357}

To prove that (AUB)'=A'""B'
AUB={24,68}U{2357}
={2,3,4,5,6,7,8}
(AUB)'=U=AUB

= {19}

A'=U-A

={13,5,7,9}

B'=U-B

={1,4,6,8,9}

A'nB'={1357,9}{14,6,89}



- (19)

Hence it has been proved that (AUB)'= A'n B’

ii. (AnB)'=A'UB’

Ans:  Given that.
U={1234,5,6,7,89
A={2,4,6,8)

B={2,357)

To prove that (ANB)'=A'UB'
ANB={24,68 {2357}
-2

(ANB)'=U-ANB
={1,3,4,5,6,7,8,9}

A'=U-A

={1,3,5,7,9)

B'=U-B

={1,4,6,8,9}
A'UB'={1357,9) U{14,6,8,9)
={1,3,4,5,6,7,8,9}

Hence it has been proved that (AN B)'= A'UB'



5. Draw appropriate Venn diagrams for each of the following:
i. (AUB)

Ans:  To draw the Venn diagram for (AU B)'

A

. A'nB’

ANs:  To draw the Venn diagram for A'n B’

A

iii. (ANB)'

Ans: To draw the Venn diagram for (AN B)'

A




Ans:

Ans:

Ans:

iv. A'UB’

To draw the Venn diagram for A'UB'

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"?

Given that,

U is the set of all triangles in the plane

A =Set of triangles different form 60°

To find A’

The complement of set A is the set of all elements of U which are not the elements
of A.

A'=U-A
=Set of all equilateral triangles

A" is the set of all equilateral triangles

Fill in the blanks to make each of the following a true statement:
. AUA'=...

To fill the blanks given in the statement



The union of the set and its complement is the universal set
JAUA'=U

. 'NA=..
Ans: To fill the blanks given in the statement
We know that,
OD'NA=UNA=A
LO'NA=A

. ANnA'=..
Ans: To fill the blanks given in the statement

The intersection of the set and its complement is an empty set.
SJANA'=C

iv. UNnA=...
Ans: To fill the blanks given in the statement
We know that,
DNA=UNA=Y
SJUNA=D

Miscellaneous Exercise 1

1. Decide among the following sets, which sets are the subsets of one and

another:
A={x:xe R satisfy x’ —8x +12=0},B ={2,4,6}
c={2,4,68,..},D={6}

Ans:  Given that,



Ans:

= {x:x R satisfy x* -8x+12=0},B={2,4,6}

{2,4,68,..},D ={6}

A
C
A={x:xeR satisfy x* -8x +12 =0}

x*—8x+12=0

(x—2)(x-6)=0

X=2,6

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

A set A is said to be a subset of B if every element of A is also an element of B
AcBifaeAaeB

We can observe that,
DcAcBcC
~.DcABCandAcB,CandBc=C

In each of the following statement, determine whether the statement is true
or false. If it is true, prove it. If it is false, give an example.
I. If xeAand AeB, thenxeB
XeAand AeB, thenxeB
To determine whether the statement is true
The given statement is false
For example,

Let A={12},B={1{1,2},{3}}

Now 2e{1,2},{1,2} e {1,{1,2},{3}}
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Ans:

Ans:

But 2¢{1,{1,2},{3}}

Hence the given statement is false.

. If AcBandBeC,thenAeC
AcBand BeC,thenAeC

To determine whether the statement is true
The statement is false

For example,
Let A={2},B={0,2},C={1,{0,2},3]

As AcB,BeC but A¢C

. If AcBand BcC,thenAcC
AcBand BcC,thenAcC

To determine whether the statement is true
The given statement is true.

Let AcB,BcC

Let xe A
XeBso AcB
XxeCso BcC

iv. If AzBand Bz C,thenAzC
AzBand Bz C,thenAzC

To determine whether the statement is true
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The given statement is false

Let A={12},B=1{0,6,8},C={0,12,6,9)
Now by the statement,

AgzBandBzC

But AcC

v. If xe Aand Az B, thenxeB
xeAand Az B, thenxeB

To determine whether the statement is true
The given statement is false

Let A={35,7},B={3,4,6}

Now, 5eAand Az B

But5¢B

vi. If AcBandxgB, thenxg A
AcBandx¢B, thenx ¢ A

To determine whether the statement is true
The given statement is true

Let AcBand x¢B

To show that x ¢ A

Suppose x e A
Then x € B which is a contradiction

SXegA



3. Let A,B and C be the set such that AuB=AuUC and AnB=ANC.
Show that B=C

Ans:  Toshowthat B=C
Let xeB
X e AUB since [Bc AUB]

xe AUC since [AUB=AUC]

xeAor €C

Case I:

Also x B

X e ANB since [Bc AN B]

xe ANC since [AnB=ANC]

xeAorxeC

s.xeC

..BcC

Similarly, we can show that Cc B

.. It has been proved that B=C

4, Show that the following four conditions are equivalent:
. AcB
ii. A—B=OQ
iii. AuB=B
iv. AnB=A

Ans: To show that the above four conditions are equivalent



First showing that,

(i) (i),

Let AcB

To show,

A-B=0Q

If possible, suppose,
A-B=J

This means that there exist x € A, X ¢ B, which is impossible as AcB
JA-B=9Y
AcB=>A-B=9Y
Let A—-B=Y

To show that,

AcB

Let x B since if x¢ B, then A-B=J
~A-B=UJ =>AcB
~(@) (i)

Let AcB

Toshow AuB=B
ClearlyBc AuUB

Let xeAUB
xeAor xeB

Case I:

xeA



So that xe B
JAuBCB

Case Il:

xeB

Then AuUB=B
Conversely let AuB=B
Let xeA

xe AUB since [Ac AUB]

x e B since AuB=B
JAcB

Hence (i) (iii)

Now we have to show that (i) (iv)
Let AcB

ANBcA

Let xeA

We have to show that xe AnB
As AcB, xeB

xeANnB

AcAnNnB

Hence A=ANB

Let xe A

xeANnB

XxeA and xeB

So that xeB
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JAcB
Hence (i) (iv)

Show that if Ac B, then C-BcC-A
Given that,

AcB

To show that,

C-BcC-A

Let xeC-B

xeC and xeB

x¢ A[AcB] and xeC

xeC-A

.C-BcC-A

Hence it has been showed that C-Bc C—-A

Show that for any sets A andB,
A=(AnB)U(A-B) and AU(B-A)=AUB
To show that,

A=(AnB)U(A-B)

Let xe A

We have to show that A=(AnB)U(A-B)

Case I:
XeAnB
Then xe AnBc(AUB)U(A-B)



Case Il:

xgANB

XgAor xe¢B

X ¢B[x¢A]

x¢A-Bc(AUB)U(A-B)

~Ac(AnB)u(A-B) .. (1)
It is clear that,

ANBcAand A-BcA

~(AnB)U(A-B)cA . (2)
From (1) and (2) we obtain that,

A=(AnB)U(A-B)

To prove that,

AuU(B-A)cAUB

Let xe AU(B-A)

xeAor(xeBand xgA)

(xeAor xeB)and (xeA or xgA)
xeAuB
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~AuU(B-A)cAUB

Next we show that AU(B-A)c AUB
Let yeAuB

yeAoryeB
(yeAoryeB)and(yeAorygA)
yeAU(B-A)

~AU(B-A)cAUB

Hence from (3) and (4) we obtain thatAU(B—-A)=AUB

Hence proved the statement

Using properties of sets, show that

i. AU(ANB)=A
To show that, A U (A N B) = A by using the property offsets
We know that,

AcCA

ANnBcA

~AU(ANB)cA L (1)
And AcAU(AnB) L ()

From (1) and (2) we get that
AU(ANB)=A

Hence it has been showed that AU(ANB)=A
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ii. An(AUB)=A

To show that A (A U B) = A by using the property of sets
An(AuUB)=(AnA)U(ANB)

=AU(ANB)

= A (from (1))

Hence it has been showed that An(AUB)=A

Show that AnNB=ANC need notimply B=C
Given that,

ANnB=AnNC

To show that the above does not imply B=C

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

Now,

ANnB={0}=ANC

But B=C since 2B and notto C

.. It has been shown that AnB=ANC does not necessarily imply B=C

Let A and B besets. If ANX=BNnX=@ and AuX=Bu X for some
text X, show that A=B

(Hints: A=An(AuUX),B=Bn(Bu X) and use distributive law)

Given that,
ANX=BNnX=Y



AuX=BuX

To show that,

A=B

We know that,

A:Am(AuX)

=ANn(BUX) since AUX=BuUX
=(ANB)U(ANX)[By distributive law]
=(ANB)UJ since ANX =0

=AnB . (1)
Now considerB=B (B U X)

=BN(AUX) since BUX=AUX
=(BNA)U (BN X)[By distributive law]
=(BNA)u since BAX=9

=BNA

=AnB (2)
It is possible only when A=B

So from (1) and (2), we get,

A=B

10. Find sets A,B and C such that AnB,BNC and AN C are non-empty

subsetsand ANBNC=0
Ans:  Given that,



AnNB,BNC,ANC are non-empty subsets and
ANBNnC=9

Let A={0,2},B={12},C={2,0}

Now,

AnB={1

BNC={12}

AnC={0}

And ANBNC=J

It has been showed that AnB,BNC and AnC are non-empty subsets but
however ANBNC=0



