tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS X1 ]

SETS

Exercise 1.1 page: 4
1. Which of the following are sets? Justify your answer.
(i) The collection of all months of a year beginning with the letter J.
(ii) The collection of ten most talented writers of India.
(iii) A team of eleven best-cricket batsmen of the world.
(iv) The collection of all boys in your class.
(v) The collection of all natural numbers less than 100.
(vi) A collection of novels written by the writer Munshi Prem Chand.
(vii) The collection of all even integers.
(viii) The collection of questions in this Chapter.
(ix) A collection of most dangerous animals of the world.
Solution:
(i) The collection of all months of a year beginning with the letter ] is a well-
defined collection of objects as one can identify a month which belongs to
this collection.
Therefore, this collection is a set.
(ii) The collection of ten most talented writers of India is not a well-defined
collection as the criteria to determine a writer’s talent may differ from one
person to another.
Therefore, this collection is not a set.
(iii) A team of eleven best-cricket batsmen of the world is not a well-defined
collection as the criteria to determine a batsman’s talent may vary from one
person to another.
Therefore, this collection is not a set.
(iv) The collection of all boys in your class is a well-defined collection as you
can identify a boy who belongs to this collection.
Therefore, this collection is a set.
(v) The collection of all natural numbers less than 100 is a well-defined
collection as one can find a number which belongs to this collection.
Therefore, this collection is a set.
(vi) A collection of novels written by the writer Munshi Prem Chand is a well-
defined collection as one can find any book which belongs to this collection.
Therefore, this collection is a set.
(vii) The collection of all even integers is a well-defined collection as one can
find an integer which belongs to this collection.
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Therefore, this collection is a set.

(viii) The collection of questions in this chapter is a well-defined collection
as one can find a question which belongs to this chapter.

Therefore, this collection is a set.

(ix) A collection of most dangerous animals of the world is not a well-defined
collection as the criteria to find the dangerousness of an animal can differ
from one animal to another.

Therefore, this collection is not a set.

2. LetA=1{1, 2, 3, 4,5, 6}. Insert the appropriate symbol €or & in the blank
spaces:

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

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

Solution:

(i)5€A

(i) 8 & A

()0 A

(iv)4 €A

(v)2€A

(vi)10€ A

3. Write the following sets in roster form:

(i) A={x xis aninteger and -3 < x< 7}.

(ii) B = {x: xis a natural number less than 6}.

(iii) C = {x: xis a two-digit natural number such that the sum of its digits is
8}

(iv) D = {x xis 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) A={x xis an integer and -3 < x< 7}

-2,-1,0,1, 2,3, 4,5, and 6 only are the elements of this set.

Hence, the given set can be written in roster form as
A={-2,-1,0,1,2,3,4,5, 6}

(ii) B = {x: xis a natural number less than 6}

1,2,3,4,and 5 only are the elements of this set

Hence, the given set can be written in roster form as

B={1,2,3,4,5}
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(iii) C = {x: xis a two-digit natural number such that the sum of its digits is
8}

17, 26, 35, 44,53, 62,71, and 80 only are the elements of this set

Hence, the given set can be written in roster form as

C={17, 26, 35,44, 53,62,71, 80}

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

2 o0
2 30
3 15

3
Here 60 =2 X2 X3 X5
2, 3 and 5 only are the elements of this set
Hence, the given set can be written in roster form as
D=1{2,3,5}
(v) E = The set of all letters in the word TRIGONOMETRY
TRIGONOMETRY is a 12 letters word out of which T, R and O are repeated.
Hence, the given set can be written in roster form as
E={T,R,1,G O,N,M,E,Y}
(vi) F = The set of all letters in the word BETTER
BETTER is a 6 letters word out of which E and T are repeated.
Hence, the given set can be written in roster form as
F={B,E, T R}
4. Write the following sets in the set-builder form:
(i) (3,6,9,12)
(i) {2, 4, 8,16, 32}
(iii) {5, 25, 125, 625}

(iv) {2,4,6 ...}
v){1,4,9..100}
Solution:

(i) {3,6,9,12}

The given set can be written in the set-builder form as {x: x=3n, n€ N and
1<n<4}

(i) {2, 4, 8, 16, 32}

We know that 2 = 21,4 = 22,8 = 23,16 = 24, and 32 = 25.

Therefore, the given set {2, 4, 8, 16, 32} can be written in the set-builder form
as{x x=27n€eNand1< n<5}.

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

We know that 5 = 51,25 = 52,125 =53, and 625 = 54
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Therefore, the given set {5, 25, 125, 625} can be written in the set-builder
formas{x x=57n€Nand 1 < n<4}.

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

{2,4, 6 ...} is a set of all even natural numbers

Therefore, the given set {2, 4, 6 ...} can be written in the set-builder form as
{x. xis an even natural number}.

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

We know that 1 = 12,4 =22,9=32..100 = 102

Therefore, the given set {1, 4, 9... 100} can be written in the set-builder form
as{x x=n* ,neNand1<n<10}.

5. List all the elements of the following sets:

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

(ii) B={x: xis aninteger, -1/2 <x<9/2}

(iii) C = {x xis an integer, x2 < 4}

(iv) D = {x: xis a letter in the word “LOYAL’}

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

(vi) F = {x xis a consonant in the English alphabet which proceeds 4}.
Solution:

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

So the elementsare A={1, 3,5,7,9 ...}

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

We know that-1/2=-0.5and 9/2 =4.5

So the elements are B={0, 1, 2, 3, 4}.

(iii) C = {x: xis an integer, x? < 4}

We know that
(-1)2=1<4;(-2)2=4<4;(-3)2=9>4
Here
02=0<4,12=1<4,22=4<4,32=9>4
So we get

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

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

So the elementsare D = {L,, O, Y, A}

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

So the elements are E = {February, April, June, September, November}
(vi) F = {x: xis a consonant in the English alphabet which proceeds &}
So the elements are F = {b, ¢, d, f, g, h, j}
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6. Match each of the set on the left in the roster form with the same set on the
right described in set-builder form:

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

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

(iii) {M, A, T, H, E, I, C, S} (c¢) {x: x is a natural number and divisor of 6}

(iv) {1, 3,5, 7,9} (d) {x: x is a letter of the word MATHEMATICS}

Solution:

(i) Here the elements of this set are natural number as well as divisors of 6.
Hence, (i) matches with (c).

(ii) 2 and 3 are prime numbers which are divisors of 6. Hence, (ii) matches
with (a).

(iii) The elements are the letters of the word MATHEMATICS. Hence, (iii)
matches with (d).

(iv) The elements are odd natural numbers which are less than 10. Hence,
(v) matches with (b).

Exercise 1.2 page: 8

1. Which of the following are examples of the null set?

(i) Set of odd natural numbers divisible by 2

(ii) Set of even prime numbers

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

(iv) {= yis a point common to any two parallel lines}

Solution:

(i) Set of odd natural numbers divisible by 2 is a null set as odd numbers are
not divisible by 2.

(ii) Set of even prime numbers is not a null set as 2 is an even prime number.
(iii) {x. xis anatural number, x< 5 and x> 7} is a null set as anumber cannot
be both less than 5 and greater than 7.

(iv) {y= yis a point common to any two parallel lines} is a null set as the
parallel lines do not intersect. Therefore, they have no common point.

2. Which of the following sets are finite or infinite?

(i) The set of months of a year

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

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

(iv) The set of positive integers greater than 100

(v) The set of prime numbers less than 99
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Solution:

(i) The set of months of a year is a finite set as it contains 12 elements.

(i) {1, 2, 3 ...} is an infinite set because it has infinite number of natural
numbers.

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

(v) The set of prime numbers less than 99 is a finite set as the prime numbers
which are less than 99 are finite.

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

(i) The set of lines which are parallel to the xaxis

(ii) The set of letters in the English alphabet

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

(iv) The set of animals living on the earth

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

Solution:

(i) The set of lines which are parallel to the x-axis is an infinite set as the lines
which are parallel to the x-axis are infinite.

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

(iii) The set of numbers which are multiple of 5 is an infinite set as the
multiples of 5 are infinite.

(iv) The set of animals living on the earth is a finite set as the number of
animals living on the earth is finite.

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

4. In the following, state whether A = B or not:
MDA={abcd;B={dcba}

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

(iii) A={2, 4, 6, 8, 10}; B = {x xis positive even integer and x< 10}

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

Solution:

(VA={a bcd;B={d ¢ b a}

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

Therefore, A = B.

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

We know that 12 € Abut 12 ¢ B.
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Therefore, A # B

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

B = {x: xis a positive even integer and x< 10} = {2, 4, 6, 8, 10}
Therefore, A =B

(iv) A = {x: xis a multiple of 10}

B ={10, 15, 20, 25, 30 ...}

We know that 15 € B but 15 & A.

Therefore, A # B

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

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

(ii) A = {x: xis a letter in the word FOLLOW}; B = {§» yis a letter in the word
WOLF}

Solution:

(i) A={2, 3}; B={x: xis solution of X2 + 5x+ 6 = 0}

X2+ 5x+ 6 = 0 can be written as

x(x+3)+2(x+3)=0

By further calculation

(x+2)(x+3)=0

So we get

xX=-2o0orx=-3

Here

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

Therefore, A # B

(ii) A = {x xis a letter in the word FOLLOW} = {F, O, L, W}

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

Order in which the elements of a set which are listed is not significant.
Therefore, A = B.

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

Solution:

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

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

We know that

8€A8¢B,8¢D,8¢E8¢F8¢G 8¢H
A#BA#DA#EA+FKEA+GA+H
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It can be written as

2€A,2¢C

Therefore, A # C

3€B,3¢C3¢E 3¢FK3¢G 3¢H
BCB#EB#EB#G B+#H

It can be written as

12€C,12¢D,12¢E 12¢F12¢ G,12¢ H
Therefore, C#D,C#E,C#F C#G,C+#H
4€D,4¢E 4¢FE4¢G 4¢H

Therefore, D#E,D#FD+#G,D+H

Here, E#FE+G E+#H

F+G F+H G#H

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

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

Exercise 1.3 page: 12

1. Make correct statements by filling in the symbols € or ¢ in the blank
spaces:

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

(iD{a b c..{bcd

(iii) {x xis a student of Class XI of your school} ... {x xstudent of your
school}

(iv) {x: xis a circle in the plane} ... {x: xis a circle in the same plane with
radius 1 unit}

(v) {x xis a triangle in a plane}...{x: xis a rectangle in the plane}

(vi) {x: xis an equilateral triangle in a plane}... { x: xis a triangle in the same
plane}

(vii) {x: xis an even natural number} ... {x: xis an integer}

Solution:

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

() {abdz{bcd

(iii) {x xis a student of Class XI of your school} c {x xstudent of your
school}

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

(vi) {x: xis an equilateral triangle in a plane} c {x: xis a triangle in the same
plane}

(vii) {x: xis an even natural number} c {x: xis an integer}

2. Examine whether the following statements are true or false:

() {a b} {b ca}

(i) {a, e} € {x xis a vowel in the English alphabet}

(iii) {1, 2,3} < {1, 3,5}

(iv){a} c{a b c}

W {a€(ab o

(vi) {x xis an even natural number less than 6} € {x xis a natural number
which divides 36}

Solution:

(i) False.

Here each element of {4, b} is an element of {), ¢ a}.

(ii) True.

We know that g, eare two vowels of the English alphabet.

(iii) False.

2 €{1, 2,3} where, 2¢ {1, 3, 5}

(iv) True.

Each element of {a} is also an element of {a, b, c}.

(v) False.

Elements of {a, b, ¢} are a, b, c. Hence, {a} c {a, b, ¢}

(vi) True.

{x. xis an even natural number less than 6} = {2, 4}

{x. xis a natural number which divides 36}={1, 2, 3,4, 6,9, 12, 18, 36}
3.Let A={1, 2, {3, 4}, 5}. Which of the following statements are incorrect and
why?

(i) {3,4}cA

(ii) {3,4}}€ A

(iii) {{3,4}} c A

(iv)1e€eA

(v)1cA

(vi){1,2,5} cA

(vii) {1,2,5} €A

(viii) {1,2,3} cA

(ix)deA
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x)dPcA

xi) {®}cA

Solution:

Itis given that A= {1, 2, {3, 4}, 5}
(i) {3, 4} c Aisincorrect

Here 3 € {3, 4}; where, 3€A.

(ii) {3, 4} €A is correct

{3, 4} is an element of A.

(iii) {{3, 4}} < Ais correct

{3,4} € {{3,4}} and {3, 4} € A.
(iv) 1€Ais correct

1 is an element of A.

(v) 1c Ais incorrect

An element of a set can never be a subset of itself.
(vi) {1, 2,5} c Aiis correct

Each element of {1, 2, 5} is also an element of A.
(vii) {1, 2, 5} € Ais incorrect

{1, 2, 5} is not an element of A.
(viii) {1, 2,3} c Ais incorrect

3 €{1, 2, 3}; where, 3 € A.

(ix) @ € Ais incorrect

® is not an element of A.

(x) @ c Ais correct

® is a subset of every set.

(xi) {®} c Ais incorrect

de {P}; where, € A.

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

(ii) {a, b}

(iii) {1, 2, 3}

(iv) @

Solution:

(i) Subsets of {a} are

® and {a}.

(ii) Subsets of {a, b} are

d, {a}, {b}, and {4, b}.

(iii) Subsets of {1, 2, 3} are
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d {1}, {2}, {3}, {1, 2},{2,3},{1,3},and {1, 2, 3}.

(iv) Only subset of @ is ®.

5. How many elements has P (A), if A = ®?

Solution:

If A is a set with m elements

n(A) = mthen n[P (A)] =2m

I[fA=dwegetn(A)=0

n[P(A)]=20=1

Therefore, P (A) has one element.

6. Write the following as intervals:

() {xxx€eR,-4<x<6}

(i) {x x€R,-12< x< -10}

(i) {x xeR, 0= x<7}

(iv) {xx€eR,3<x<4}

Solution:

() {xxeR -4<x<6}=(-4,6]

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

(i) {x xeR 0=<x<7}=[0,7)

(iv) {x x€R,3<x< 4} =3, 4]

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

(1) (=3,0)

(ii) [6, 12]

(iii) (6, 12]

(iv) [-23,5)

Solution:

(1) (-3,0)={xx€R,-3<x<0}

(i) [6,12] ={x x€ER, 6 < x< 12}

(iii) (6, 12] ={xx x€R, 6 < x< 12}

(iv) [-23,5) ={x x€R,-23 < x< 5}

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

(ii) The set of isosceles triangles

Solution:

(i) Among the set of right triangles, the universal set is the set of triangles or
the set of polygons.

(i) Among the set of isosceles triangles, the universal set is the set of
triangles or the set of polygons or the set of two-dimensional figures.

Call :- + 91 9953771000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS Xl ]

9. Given the sets A ={1, 3,5}, B={2, 4, 6} and C = {0, 2, 4, 6, 8}, which of the
following may be considered as universals set (s) for all the three sets A, B
and C?

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

(i) @

(iii) {0, 1, 2, 3,4, 5, 6,
(iv){1,2,3,4,5,6,7
Solution:

(i) We know that A c {0, 1, 2, 3,4, 5, 6}

Bc{0,1,2,3,4,5,6}

SoC«{0,1,2,3,4,5, 6}

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

(DA DPBEc O Cxtd

Hence, ® cannot be the universal set for the sets A, B, and C.
(iii)Ac{0,1,2,3,4,5,6,7,8,9,10}

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

€Cc{0,1,2,3,4,5,6,7,8,9,10}

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

(ivyAc{l,?2,3,4, 5, 6, 7,8}

0
— ~

BC{l,Z, 3)4F 5; ) ; }

SoC«{1,2,3,4,5,6,7,8}

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

Exercise 1.4 page: 17
1. Find the union of each of the following pairs of sets:
() X={1,3,5}Y={1,2,3}
(iDA={aeiouB={a b ¢
(iii) A = {x: xis a natural number and multiple of 3}
B = {x: xis a natural number less than 6}
(iv) A = {x: xis a natural number and 1 < x< 6}
B = {x: xis a natural number and 6 < x< 10}
WA={1,2,3},B=9
Solution:
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()X={1,3,5}Y={1, 2,3}

So the union of the pairs of set can be written as
XuY={1,23,5}

(ihA={aeijouB={a b c}

So the union of the pairs of set can be written as
AuUB={a b ¢ e io u}

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

So the union of the pairs of set can be written as
AuB={1,2,45,3,6912 ..}

Hence, AUB ={x x=1, 2,4, 5 or a multiple of 3}

(iv) A ={x xis anatural numberand 1 < x< 6} ={2, 3,4,5, 6}
B = {x. xis a natural numberand 6 < x< 10} ={7, 8, 9}

So the union of the pairs of set can be written as
AUB=1{2,3,4,5,6,7,8,9}

Hence, AUB={x x€Nand 1 < x< 10}

WA={1,2,3},B=9

So the union of the pairs of set can be written as

AUuB={1,2, 3}

2.LetA={a b},B={a b, c}.Is Ac B? Whatis AU B?

Solution:

It is given that

A={a b}and B={g b, ¢}

Yes,AcC B

So the union of the pairs of set can be written as
AUB={a b c}=B

3. If A and B are two sets such that A c B, then what is A U B?
Solution:

If A and B are two sets such that A € B, then A U B =B.
4.1fA={1,2,3,4},B={3,4,5,6},C={5,6,7,8}and D ={7, 8,9, 10}; find
(HDAUB

(iAuC

(ii) BuC

(ivyBuD

(vV)AUuBUC

(viAuBUD

(vi)BUCUD
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Solution:

It is given that

A={1,2,3,4],B={3,4,56},C={5,6,7,8}and D ={7, 8,9, 10}
(i)AuB=({1,2,3,4,5, 6}
(ii)AuC={1,2,3,4,5,6,7,8}
(iii) BUC=1{3,4,5,6,7, 8}
(ivyBuD ={3,4,5,6,7, 8,9,10}

(v AuBuUC={1,2,3,4,5,6,7, 8}
(vijAuBuUD=({1,2,3,4,5,6,7,8,9,10}
(vi)BuCuD={3,4,5,6, 7, 8,9, 10}

5. Find the intersection of each pair of sets:
(HX={1,3,5}Y={1,2,3}

(iDA={aeiouB={a b ¢

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

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

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

B = {x: xis a natural number and 6 < x< 10}
WV)A={1,2,3},B=9

Solution:

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

So the intersection of the given set can be written as
XNnY={1,3}

(iDA={aeijou;,B={a b c}

So the intersection of the given set can be written as
ANB={a}

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

So the intersection of the given set can be written as
ANnB={3}

(iv) A={x xisanatural numberand 1 < x< 6} ={2, 3,4,5, 6}
B = {x. xis a natural numberand 6 < x< 10} ={7, 8, 9}

So the intersection of the given set can be written as

ANnB=9o

WA={1,2,3},B=9

So the intersection of the given set can be written as

ANB=9o
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6.1fA={3,5,7,9,11},B={7,9,11,13},C={11, 13,15} and D = {15, 17};
find

()ANB

(i)BnC

(iii)ANnCND

(iv)AnC

(v)BnD

(viAn(Bu()

(vid)ANnD

(viii) An (BUD)

(ix) (AnB)n(Bu ()
x)(AuD)n(BuOQ)
Solution:
()ANnB={7,9,11}

(i) BN C=1{11,13}

(i) ANCND={ANnC}NnD
={11} n {15, 17}

=
(iv)AnC={11}
(v)BND=d

(vi)AN(BUC)=(ANB)U(ANC)
={7,9,11} U {11}

={7,9,11}

(VidAND=d

(vii) An (BUD)=(ANB)U (AND)

={7,9,11}U ®

={7,9,11}

(ix) (ANB)N (BUC)={7,9,11}n{7,9,11,13, 15}
={7,9,11}

x)(AuD)n(BuC)={3,5,7,9,11,15,17)n {7,9, 11,13, 15}

={7,9,11, 15}

7.1f A = {x xis a natural number}, B ={x: xis an even natural number}

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

(@)ANnC

(iii)AnD

(iv)BnC
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(v)BnD

(vi)CnD

Solution:

It can be written as

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

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

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

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

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

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

(iii) AN D = {x. xis a prime number} =D
(ivyBnC=o

(v) BN D ={2}

(vi) CN D = {x xis odd prime number}

8. Which of the following pairs of sets are disjoint?

() {1, 2, 3,4} and {x: xis a natural number and 4 < x< 6}
(i{a eio uland{c d e f}

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

() {1, 2, 3, 4}

{x. xis a natural numberand 4 < x< 6} = {4, 5, 6}

So we get

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

Hence, this pair of sets is not disjoint.
(iD{aeioutn(cdefl={e}

Hence, {a, € i, 0, u} and (¢ d, e £} are not disjoint.

(iii) {x xis an even integer} N {x: xis an odd integer} = ®
Hence, this pair of sets is disjoint.
9.1fA={3,6,9,12,15,18,21},B={4, 8,12, 16, 20},
C=1{2,4,6,8,10,12,14,16},D ={5, 10, 15, 20}; find
(A-B

(iHA-C

(i) A-D

(ivyB-A

(v)C-A

(vijD-A

(vii) B-C
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(viii) B-D

(ix)C-B

x)D-B

xi)C-D

(xii)) D-C

Solution:

(i)A-B={3,6,9,15,18, 21}
(ii)A-C=1{3,9,15,18, 21}
(iii)A-D={3,6,9,12,18, 21}

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

(vii) B- C = {20}

(viii) B-D=1{4, 8,12, 16}

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

(x) D-B={5,10, 15}
(xi)C-D=1{2,4,6,8,12,14, 16}

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

10.1fX={a b ¢ dyandY ={£ b, d, g}, find
(iHX-Y

(ihDY-X

(i) Xny

Solution:

D)X-Y={a g

(i) Y-X={£g)

(i) XNY ={b, d}

11. If R is the set of real numbers and Q is the set of rational numbers, then
whatis R - Q?

Solution:

We know that

R - Set of real numbers

Q - Set of rational numbers

Hence, R - Q is a set of irrational numbers.
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.
(i) {a e i, 0, u}and {a, b, ¢ d} are disjoint sets.
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(iii) {2, 6,10, 14} and {3, 7, 11, 15} are disjoint sets.
(ivy{a, 6, 10} and {3, 7, 11} are disjoint sets.
Solution:

(i) False

If3€{2,3,4,5},3€{3, 6}

Sowe get{2,3,4,5} N {3, 6} ={3}

(ii) False

Ifae{aeiou},ac{a b c d}

Soweget{a e o utn{a b ¢ d}={a}

(iii) True

Here {2,6,10,14}n{3,7,11,15} =&

(iv) True

Here {2,6,10}Nn{3,7,11} =&

Exercise 1.5 Page: 20
1.LetU={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
(HA
(i) B’

(iii) AU CY

(iv) (AU B)’

(v) (A)

(vi) (B-C)

Solution:

It is given that
U={1,2,3,4,5,6,7,8,9}
A={1,2,3,4}
B={2,4,6,8}

C={3,4,5, 6}
(i)A={5,6,7,8,9}
(i)B'={1,3,5,7,9}
(iii)AUC={1,2,3,4,5, 6}
So we get

(AUC)Y ={7,8,9}
(ivyAUB={1,2,3,4,6, 8}
So we get
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(AUB) ={5,7,9}

V) (A)Y=A={1,2,3,4}

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

So we get

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

2.1fU={a b ¢ d e £ g h}, find the complements of the following sets:
MNA={a b d

(i)B={d e £ g

(iii) C={a ¢ ¢ &g

(iv) D = {£gh a}
Solution:

()A={a b c}

So we get

A={def g h}

(i)B={d e £ g}

So we get

B’={a, b, ¢, h}

(iii)C={a ce g}

So we get

C={b,d,f h}

(iv)D={fg h a}

So we get

D’'={b,c,d, e}

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

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

(ii) {x xis an odd natural number}

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

(iv) {x: xis a prime number}

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

(vii) {x: xis perfect cube}

(viii) {x x+ 5 = 8}

(ix) {x 2x+ 5 =9}

X)) {xx=>7}

xi) {x xeNand 2x+ 1> 10}

Solution:
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We know that

U = N: Set of natural numbers

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

(ii) {x: xis an odd natural number}” = {x: xis an even natural number}
(iii) {x xis a positive multiple of 3}" = {x: x€ N and xis not a multiple of 3}
(iv) {x xis a prime number} ={x: xis a positive composite number and x=
1}

(v) {x xis a natural number divisible by 3 and 5} = {x xis a natural number
that is not divisible by 3 or 5}

(vi) {x: xis a perfect square}” = {x: x€ N and xis not a perfect square}
(vii) {x: xis a perfect cube}" = {x: x€ N and xis not a perfect cube}

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

(ix) {x 2x+ 5=9} ={x x€ Nand x# 2}

X){xx=>7} ={x x€eNand x< 7}

(xi) {x x€ENand 2x+ 1> 10} ={x x€ Nand x<9/2}
4.1fU=1{1,2,3,4,5,6,7,8,9},A={2,4, 6,8} and B ={2, 3, 5, 7}. Verify that
()(AUBY=ANPB

(i) AnB)Y=AUP

Solution:

It is given that

U=1{1,23,4,56,7,8,9}

A={2,4,6,8}

B={2,3,5,7}

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

AnNB ={1,3579}n{1,4,6,89}={1,9}

Therefore, (AU B)’ = A' N B.

(i) (AnB)Y ={2}Y={1,3,4,5,6,7, 8,9}

AUB ={1,3,579}1U{1,4,6,8,9}={1,3,4,5,6,7,8,9}

Therefore, (AN B)' =AU B.

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

(i) (AUBY

(iDANPB

(iii) (An B)’

(ivyVAUPB

Solution:

() (AUBY
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0N
\J/
o R SRR
(i ANPB
." i -,-?{_ N
\ ! )) ‘/:

o
\/
(iv)AUB
R B
..\__ llix ;,.'

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

Solution:

A’ is the set of all equilateral triangles.

7. Fill in the blanks to make each of the following a true statement:
(HDAUA = ...

(i) d'nA=...

(iDANA =...

(ivUNA=...

Solution:

()AUA=U

(i)@' 'NA=UNnA=A

So we get

d'NA=A

(i) ANA=9o

iV UNA=PNA=
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So we get
UNA=9

Exercise 1.6 page: 24
1. If X and Y are two sets such that n(X) = 17, n(Y) = 23 and n(XU Y) = 38,

find n(X NY).

Solution:

Given

n(X)=17

n(Y) =23

n(XUY)=38

We can write it as
nXUY)=nX)+n(Y)-nXNnY)

Substituting the values

38=17+23-n(XNY)

By further calculation

n(XNY)=40-38=2

So we get

n(XNy)=2

2. If X and Y are two sets such that X UY has 18 elements, X has 8 elements
and Y has 15 elements; how many elements does X N Y have?
Solution:

Given

n(XUY)=18

n(X)=8

n(Y)=15

We can write it as
nXUY)=nX)+n(Y)-n(XNY)

Substituting the values

18=8+15-n(XNY)

By further calculation

n(XNY)=23-18=5

So we get

n(XNY)=5

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

Consider H as the set of people who speak Hindi
E as the set of people who speak English
We know that

n(HUE) =400

n(H) =250

n(E) =200

It can be written as

n(HUE) =n(H) + n(E) - n(HN E)

By substituting the values

400 =250+ 200-n(HNE)

By further calculation

400 =450-n(HN E)

So we get
n(HNE) =450-400
n(HNE) =50

Therefore, 50 people can speak both Hindi and English.

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

Solution:

We know that

n(S) =21

n(T) =32

n(SNT)=11

It can be written as

n(SUT)=n(S)+n(T)-n(SNT)

Substituting the values

n(SUT)=21+32-11

So we get

n(SUT)=42

Therefore, the set (S U T) has 42 elements.

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

Solution:

We know that

n(X) =40

nXuUY)=60
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nXNnyY)=10

It can be written as

nXUY)=nX)+nlY)-nXnNnY)

By substituting the values

60 =40+ n(Y) - 10

On further calculation

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

Therefore, the set Y has 30 elements.

6. In a group of 70 people, 37 like coffee, 52 like tea, and each person likes at
least one of the two drinks. How many people like both coffee and tea?
Solution:

Consider C as the set of people who like coffee

T as the set of people who like tea

n(CuT)=70

n(C) =37

n(T) =52

It is given that

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

Substituting the values

70=37+52-n(CNT)

By further calculation

70=89-n(CNT)

So we get

nCNnT)=89-70=19

Therefore, 19 people like both coffee and tea.

7.Ina 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:

Consider C as the set of people who like cricket

T as the set of people who like tennis

n(CUT) =65
n(C) =40
n(CNT)=10

It can be written as

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

Substituting the values

65=40+ n(T) -10
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By further calculation

65 =30+ n(T)

So we get
n(T)=65-30=35

Hence, 35 people like tennis.

We know that,
(T-QU(TNC)=T
So we get,
(T-ON(TNC) =
Here

n(M)=n(T-C)+n(TnC)

Substituting the values

35=n(T-C)+ 10

By further calculation

n(T-C)=35-10=25

Therefore, 25 people like only tennis.

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 in the committee who speak French

S as the set of people in the committee who speak Spanish

n(F) =50
n(S) =20
n(SNF)=10

It can be written as

n(SUF)=n(S)+ n(F)-n(SNF)

By substituting the values

n(SUF)=20+50-10

By further calculation

n(SUF)=70-10

n(SUF) =60

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

Miscellaneous Exercise Page 26
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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},

B ={2, 4, 6},

C=1{2,4,6,8.1}

D = {6}.

Solution:

According to the question,

We have,

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

2 and 6 are the only solutions of x2 - 8x + 12 = 0.
Hence, A ={2, 6}

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

Hence, AcB,Ac(C,Bc(C,DcADcB,DcC

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.
(iIfxeAand AeB,thenx€B

(i) IfAcBandBeC(C,thenA€C
(iii)fAcBand Bc C,thenAcC
(ivyfA¢Band B & C,thenA ¢ C
(v)IfxeAand A ¢ B,thenx€B
(vi)IfAcBand x & B, thenx € A

Solution:

(i) False

According to the question,

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

Now, we have,

2€{l,2}and {1, 2} € {1, {1, 2}, {3}}

Hence, we get,

A€EB

We also know,

{2} € {1,{1,2} {3}

(ii) False

According to the question

Let us assume that,

A {2}
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B ={0, 2}

And, C ={1, {0, 2}, 3}
From the question,
AcCB

Hence,

BeC

But, we know,

A¢gC

(iii) True

According to the question
AcBandBcC

Let us assume that,
XEA

Then, we have,

X€EB

And,

x€eC

Therefore,

AcC

(iv) False

According to the question
AzB

Also,

B¢z C

Let us assume that,
A={1,2}

B ={0, 6, 8}

And,
C={0,1,2,6,9}
~AcC

(v) False

According to the question,
XEA

Also,

A¢B

Let us assume that,
A={3,5,7}
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Also,

B={3,4,6}

We know that,
A¢B

~5¢&B

(vi) True
According to the question,
AcB

Also,

X&B

Let us assume that,
X EA,

We have,

X € B,

From the question,
We have, x ¢ B
~“XEA

3. Let A, B and C be the sets suchthat AUB=AuUCand AnB=ANC.show
that B=C.
Solution:
According to the question,
AUuUB=AuUC

And,

ANnB=ANnC

To show,

B=C

Let us assume,
XEB

So,

XEAUB
x€EAUC

Hence,
XxEAorxecC
When x € A, then,
X€EB

~XEANB
As,AnNB=ANC
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So,x€EANC
~X€EAorxecC
x€C
~BcC
Similarly, it can be shown that C c B
Hence, B=C

4. Show that the following four conditions are equivalent:
(DAcB(ii)A-B=9o

(i) AUB=B(iv)AnNB=A
Solution:

According to the question,

To prove, (i) « (ii)

Here, (i) =AcBand (ii)) =A-B# ¢
Let us assume that A € B

To prove, A-B # ¢

LetA-B# ¢

Hence, there exists X € A, X # B, but since AC B, it is not possible
~A-B=¢
AndAcB=>A-B#¢

Let us assume that A-B # ¢

To prove: AC B

Let XE A

So,X€ B (if X € B, then A - B # ¢)
Hence, A-B=¢p=>ACB

s (i) e (ii)

Let us assume that A c B

To prove, AUB =B

=>BcAUB

Let us assume that, x € AU B
=>X€eAorXeB

Taking Case I: X € B

AUB=B

Taking Case II: X € A

= X€EB(AcB)

=>AUBCB

LetAUB=B

Let us assume thatX € A
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=>X€EAUB(AcCcAUB)

= X€EB(AUB=B)

~AcB

Hence, (i) > (iii)

To prove (i) e (iv)

Let us assume that A € B

ANBcCcA

LetX€A

To prove, X € AN B

Since, Ac Band X € B

Hence, X€EANB

=>AcANB

=>A=ANB

Letus assumethat ANB=A

LetX€A

=>X€eEANB

=>X€eBandX€eA

=>ACB

~ (1) & (iv)

o (1) & (i) e (iii) & (iv)

Hence, proved

5. Show thatif A € B,thenC-B c C- A.
Solution:

To show,

C-BcC-A

According to the question,

Let us assume that x is any element such that X € C - B
~Xx€ECandx&B

Since, A c B, we have,

~X€ECandx €A

So,xeC-A

~C-BcC-A

Hence, Proved.

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

To show,

A=B
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According to the question,

P(A) =P (B)

Let X be any element of set A,

XEA

Since, P (A) is the power set of set A, it has all the subsets of set A.
AeP (A) =P (B)

Let C be an element of set B

For any C € P (B),

We have, x € C

CcB

~XEB

~AcCB

Similarly, we have:

BcCcA

SO, we get,

IfAcBandBcA

~A=B

7. 1s it true that for any sets Aand B, P (A) UP (B) =P (A U B)? Justify your
answer.

Solution:

It is not true that for any sets Aand B,P (A) UP (B) =P (AU B)
Justification:

Let us assume,

A={0,1}

And, B={1, 2}

~AUB={0,1, 2}

According to the question,

We have,

P (A) = {¢, {0}, {1}, {0, 1}}

P (B) ={¢, {1}, {2}, {1,2}}

- P (A U B) = {(I)r {O}' {1}, {2}, {O' 1}' {1! 2}' {0, 2}' {0, 1r 2}}

Also,

P (A)UP (B) = {4, {0}, {1}, {2}, {0, 1}, {1,2}}

~P(A)UP (B#P(AUB)

Hence, the given statement is false

8. Show that for any sets A and B,
A=(AnB)U(A-B)andAU (B-A) =(AUB)
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Solution:

To Prove,

A=(AnB)U (A-B)

Proof: Letx € A

To show,

Xe(AnB)U (A-B)

In Case |,

Xe(AnB)
=>XeE(ANB)c(AUB)U (A-B)

In Case 1],

X¢ZANB

>X&ZBorX¢&A

=>XZBX¢gA)
=>X¢A-Bc(AUB)U(A-B)
~Ac(ANnB)U (A-B) (i)

It can be concluded that, ANBc Aand (A-B)cA
Thus, (AN B) U (A-B) c A (ii)
Equating (i) and (ii),

A=(AnB)U (A-B)

We also have to show,
AU(B-A)cAUB

Let us assume,

XeAu(B-4A)

XeAorXe(B-A)
=>X€e€Aor(XeBandX¢&A)

= (X€AorXeB)and (X€Aand X €A)
= X € (BUA)

~ AU (B-A)c (AU B) (iii)
According to the question,

To prove:

(AUB)cAuU(B-A)

Lety € AUB

YeAory€eB

(y€Aory€B)and (X€Aand X €A)
= y€EAor(y€Bandy ¢A)
=>y€EAU(B-A)

Thus, AUBcCc AU (B-A) (iv)
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~From equations (iii) and (iv), we get:
AU(B-A)=AUB

9. Using properties of sets, show that:
(D AU(ANB) = A
(i)An (AUB) =A.

Solution:

(i) Toshow:AU(ANB)=A

We know that,

AcCA

ANBcCA

~AU(ANB)cA()

Also, according to the question,

We have:

Ac AU (A n B) (ii)

Hence, from equation (i) and (ii)

We have:

AU(ANnB)=A

(ii) To show,

An(AuB)=A

ANn(AuB)=(AnA)U(ANB)

=AU (AN B)

=A

10. Show that A N B = A N C need not imply B = C.
Solution:

Let us assume,

A={0, 1}

B={0, 2, 3}

And, C = {0, 4, 5}

According to the question,

AN B={0}

And,

AnC={0}
~ANB=AnNnC={0}
But,

2€Band2 ¢C

Therefore, B # C
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11.Let Aand Bbesets. fANX=BNX=d¢and AU X = BU X for some set
X, show that A = B.

(HintsA=AnNn (AuX), B=Bn (BUX) and use Distributive law)

Solution:

According to the question,

Let A and B be two sets suchthat ANX=BnNnX=¢dand AUX=BUXfor
some set X.

To show, A =B

Proof:

A=AN(AuX)=ANn(BUX)[AUX=BUX]

= (AN B) U (ANX) [Distributive law]

=(ANB)UD[ANX=]

=ANB()

Now, B=B N (BUX)

=BN(AUX)[AuX=BUX]

= (BN A)U (BnX) ... [Distributive law]

=(BNA)UD[BNX =]

=ANB()

Hence, from equations (i) and (ii), we obtain A = B.

12. Find sets A, B and C such that A N B, BN Cand A N C are non-empty sets
and ANnBnNnC = P,
Solution:

Let us assume, A {0, 1}

B={1, 2}

And, C={2, 0}

According to the question,

AnB={1}

BN C={2}

And,

AnC={0}

~ANB,BnNCandA N Care not empty sets

Hence, we get,

ANnBnNnC=9

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:
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Let us assume that,

U = the set of all students who took partin the survey

T = the set of students taking tea

C = the set of the students taking coffee

Total number of students in a school, n (U) = 600

Number of students taking tea, n (T) = 150

Number of students taking coffee, n (C) = 225

Also,n (TN C) =100

Now, we have to find that number of students taking neither coffee nor tea
ie.n(TnNnC)

=~ According to the question,

n(TNC)=n(TnNnCY

=n(U)-n(TNC)

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

=600 - [150 + 225 - 100]

=600 -275

=325

~ Number of students taking neither coffee nor tea = 325 students
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:

Let us assume that,

U = the set of all students in the group

E = the set of students who know English

H = the set of the students who know Hindi

~HUE=U

Given that,

Number of students who know Hindi n (H) =100

Number of students who knew English, n (E) =50

Number of students who know both,n (HN E) = 25

We have to find the total number of students in the group i.e. n (U)
=~ According to the question,

n (U)=n(H) +n(E) -n(HN E)

=100 + 50 - 25

=125

=~ Total number of students in the group = 125 students
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15. In a survey of 60 people, it was found that 25 people read newspaper H,
26 read newspaper T, 26 read newspaper I, 9 read both H and |, 11 read both
H and T, 8 read both T and |, 3 read all three newspapers. Find:

(i) The number of people who read at least one of the newspapers.
(ii) The number of people who read exactly one newspaper.

Solution:

(i) Let us assume that,

A = the set of people who read newspaper H

B = the set of people who read newspaper T

C = the set of people who read newspaper |

According to the question,

Number of people who read newspaper H, n (A) = 25

Number of people who read newspaper T, n (B) = 26

Number of people who read the newspaper 1, n (C) = 26

Number of people who read both newspaper Hand,n (AN C) =9

Number of people who read both newspaper Hand T, n (AN B) =11
Number of people who read both newspaper Tand [, n (BN C) =8

And, Number of people who read all three newspaper H, Tand,n (AN BN
C)=3

Now, we have to find the number of people who read at least one of the
newspaper

=, we get.

n(AUBUC)=n(A)+ n(B)+ n(C)— n(ANnB)—n(BNC)—n(CNA)+
n(AnBNQ)

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

=80-28

=52

~. There are a total of 52 students who read at least one newspaper.

(ii) Let us assume that,

a = the number of people who read newspapers H and T only

b = the number of people who read newspapers I and H only

c = the number of people who read newspapers T and [ only

d = the number of people who read all three newspapers

According to the question,

D=n(ANnBNC)=3

Now, we have:

n(AnNB)=a+d
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n(BNC)=c+d
And,

n(CNA)=b+d

~a+d+c+d+b+d=114+8+9
at+b+c+d=28-2d

=28-6

=22

~ Number of people read exactly one newspaper = 52 - 22
= 30 people
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