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Questions

Question 1

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

A= {x: X € R and x satisfy x - 8x + 12 = 0}
B = {2, 4, 6}

C=1{2,4,6,8..}

D = {6}

Solution

According to the question,

We have,

A ={x: x € R and x satisfies X% — 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, Ac B, AcC,BcC,DcA, DcB,DcC

Question 2

In each of the following, determine whether the statement is true or false. If it is true, prove it. If it is

false, give an example.
()ifxeAand A€ B,thenx €B

(ilfAcBandB € C,thenAEC
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(i)fAcBandB cC,thenAcC
(ivyVFA¢EBandB ¢ C,thenA & C
(IfxeAand A ¢ B, thenx€B

(vijifAcBandx & B,thenx &€ A

Solution

(i) False

According to the question,
A={1,2}and B ={1, {1, 2}, {3}}
Now, we have

2€{1,2yand {1, 2} € {1, {1, 2}, {3}}
Hence, we get

AEB

We also know

{2} € {1, {1, 2}, {3}}

(ii) False

According to the question,

Let us assume that

A{2}

B ={0, 2}

And, C ={1, {0, 2}, 3}

From the question,

AcCB

Hence,

BeC

But we know,
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A&C

(iii) True

According to the question,
AcBandBcC

Let us assume that

X €A

Then, we have

Xx&€eB

And,

xeC

Therefore,

AccC

(iv) False

According to the question,
A¢B

Also,

B&C

Let us assume that

A={1, 2}
B ={0, 6, 8}
And,

Cc={0,1,2,6,9}
SLAcCC
(v) False

According to the question,
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X €A

Also,

A¢EB

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

Also,

B ={3, 4, 6}

We know that,
AEB

~5¢&B

(vi) True

According to the question,
AcB

Also,

X E&B

Let us assume that
X €A,

We have

X € B

From the question,
We have, x ¢ B

X EA

Question 3

Let A, B and C be the sets suchthat AUB=AuUCand A n B=An C. Show that B =C.
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Solution

According to the question,

AuB=AuC
And,
AnB=AnC
To show,
B=C

Let us assume
Xx&€eB

So,

X&€AUuB
xeAuC
Hence,
xeAorxeC
When x € A, then
x€EB
SXEANB
AsAnB=AnC
So,x&€AnC
LxeAorxeC
xeC

LBcC
Similarly, it can be shown that C < B.

Hence,B=C
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Question 4

Show that the following four conditions are equivalent.
()AcB(i)A-B=®

(iii)AuB=B(ivy/AnB=A
Solution

According to the question,

To prove (i) « (ii)

Here, () =Ac Band (i) =A-B# ¢
Let us assume that A c 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 XEA

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

o (i) e (i)

Let us assume that A c B

To prove, AUB =B

=BcCcAUB

Let us assume that x € Au B

=>XEAorXeB
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Taking Case |, X € B
AuB=B

Taking Case Il, X €A
=X EB(ACB)
=>AUBCB
LetAuB=B

Let us assume that X € A
=>XEAUBAcCAUB)
=>XEB(AUB=B)
SLACB

Hence, (i) & (iii)

To prove (i) « (iv)

Let us assume that A c B
AnBcCcA

Let X EA

To prove, X € An B
Since,AcBand X € B
Hence, X € An B
=>AcCcAnB

=>A=AnB

Let us assume thatAn B=A
Let X EA

=>XEANB
=>XEBand X €A

=>AcCB
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- (i) & (i)
<. (i) = (ii) @ (iii) * (iv)

Hence, proved.

Question 5
Show thatif Ac 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

SXx€ECandx & B
Since, A c B, we have
SXECandx €A
So,x&€ C-A
LC-BcC-A

Hence, proved.

Question 6
Assume that P (A) = P (B). Show that A = B.

Solution

To show,

A=B

According to the question,

P (A) =P (B)
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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.
Forany C € P (B),

We have, x € C

CcB

LXxeB

SJACB

Similarly, we have

BcA

So, we get
IfAcBandBcA

SLA=B

Question 7
Is it true that for any sets A and B, P (A) U P (B) = P (A U B)? Justify your answer.

Solution

It is not true that for any setsAand B, P (A) U P (B) =P (A U B)
Justification:

Let us assume

A={0, 1}

And, B={1, 2}

~AUB={0, 1,2}
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According to the question,
We have

P (A) ={¢. {0} {1} {0, 1}}

P (B) ={¢, {1} {2} {1, 2}}

- P (AuB)={¢, {0}, {1}, {2}, {0, 1}, {1, 2}, {0, 2}, {0, 1, 2}}
Also,

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

. P(A)UPB#P(AUB)

Hence, the given statement is false

Question 8

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

Solution

To prove,
A=(AnB)U(A-B)
Proof: Letx € A

To show,

X E (AnB)uU (A-B)
In Case |,

X € (AnB)

> XE(AnB)c (AUB)U(A-B)
In Case I,

XE&ANB

>XEBorXE&A
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> XE&B(X&A)
>X@&A-Bc(AUB)U(A-B)

~Ac (AnB)U(A=B) (i)

It can be concluded thatAn B c Aand (A—B) c A

Thus, (A n 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-A)
XE€AorXeE ((B-A)

= X €EAor (X €Band X &A)

= (X E€AorX €B)and (X € Aand X &A)

= X € (B UA)

AU (B-A) c (A u B) (iii)

According to the question,

To prove:

(AUB)CAU (B-A)

Lety € AuB

YEAoryEeB

(y EAory €B)and (X € Aand X €A)
=>yEAor(y EBandy &A)
=2yEc€AU(B-A)

Thus, AUB c AU (B —A) (iv)
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. From equations (iii) and (iv), we get

AuB-A=AuUB

Question 9

Using properties of sets, show that
()AuUu(AnB)=A

(i) An(AUuB)=A

Solution

(i) Toshow:Au (An B)=A
We know that,

AcCA

AnBcA

AU ANB)cA()

Also, according to the question,
We have

Ac AU (A n B) (i)

Hence, from equations (i) and (ii),
We have

AU (AnB)=A

(ii) To show,

An (AUB)=A
An(AuB)=(AnA)uU (AnB)
=AU (AN B)

=A
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Question 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,
An C={0}

~AnB=AnC={0}
But,
2€Band2 €& C

Therefore, B # C

Question 11
LetAand Bhesets.IfAnX=Bn X=¢and AU X =B U X for some set X, show that A = B.
(Hints: A=An (AU X),B =B n (B U X), and use Distributive law.)

Solution

According to the question,

Let Aand B be two sets suchthat An X=B n X=¢ and Au X =B U X for some set X.
To show,A=B

Proof:

A=An(AUX)=An (BUX)[AUX=B U X]

= (A n B) U (A n X) [Distributive law]
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=(AnB)U®D[ANX=0]

=An B (i)

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

=(B nA) U (B n X) ... [Distributive law]
=(BNnA)UD[BNX=d]

=An B (i)

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

Question 12
Find sets A, B and C suchthat An B,B n Cand A n C are non-empty setsand An B n C=®.
Solution:

Let us assume, A {0, 1}

B={1, 2}

And, C = {2, 0}

According to the question,

AnB={1}

B n C={2}

And,

A n C={0}

~“AnB,BnCandA n Care not empty sets.
Hence, we get

AnBnC=0

Solution

Solution coming soon.
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Question 13

In a survey of 600 students in a school, 150 students were found to be taking tea, and 225 were taking
coffee, 100 were taking both tea and coffee. Find how many students were taking neither tea nor
coffee.

Solution

Let us assume that,

U = The set of all students who took part in the survey
T = The set of students taking tea

C = The set of 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 (T n C) =100

Now, we have to find the number of students taking neither coffee nor tea, i.e., n (T n C’)
. According to the question,

N(TNnC)=n(TnC)

=n(U)-n(TnC)

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

= 600 — [150 + 225 — 100]

=600 - 275

=325

. Number of students taking neither coffee nor tea = 325 students

Question 14
In a group of students, 100 students know Hindi, 50 know English and 25 know both. Each of the
students knows either Hindi or English. How many students are there in the group?
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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 students who know Hindi
SHUE=U

Given that,

Number of students who know Hindi n (H) = 100
Number of students who know English, n (E) = 50
Number of students who know both, n (H n 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(H n E)

=100 +50-25

=125

.. Total number of students in the group = 125 students

Question 15

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

() Let us assume that,

A = The set of people who read newspaper H
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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 I, n (C) = 26

Number of people who read both newspaperHand I, n (An C)=9

Number of people who read both newspaperHand T, n (An B) =11

Number of people who read both newspaper Tand I, n (B n C) =8

And, the number of people who read all three newspapersH, Tand,n(AnBnC)=3
Now, we have to find the number of people who read at least one of the newspapers
., we get

n(AUBUC)=n(A)+ n(B)+ n(C)— n(AnB)—n(BNC)—n(CnNA)+
n(AnBnC)

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

=80-28

=52

. There are a total of 52 students who read at least one newspaper.
(i) Let us assume that,

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

b = The number of people who read newspapers | and H only

¢ = 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(AnBnC)=3
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Now, we have

nAnB)=a+d

nBnC)=c+d

And,

nCnA)=b+d

~a+d+c+d+b+d=11+8+9

atb+c+d=28-2d

=28-6

=22

. The number of people who read exactly one newspaper = 52 — 22

= 30 people

Question 16

In a survey, it was found that 21 people liked product A, 26 liked product B and 29 liked product C. If 14
people liked products A and B, 12 people liked products C and A, 14 people liked products B and C,
and 8 liked all three products. Find how many liked product C only.

Solution

Let A, B and C = the set of people who like product A, product B and product C, respectively.
Now, according to the question,

Number of students who like product A, n (A) = 21

Number of students who like product B, n (B) = 26

Number of students who like product C, n (C) = 29

Number of students who like both products Aand B, n (An B) =14

Number of students who like both products Aand C, n (C n A) = 12

Number of students who like both products Cand B, n (B n C) =14

Number of students who like all three products, n(An B n C)=8
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VA

C

From the Venn diagram, we get

Number of students who only like product C = {29 — (4 + 8 + 6)}
= {29 - 18}

= 11 students

Access other exercise solutions of Class 11 Maths Chapter 1 — Sets
The other exercise, NCERT Class 11 Maths Solutions Chapter 1, can be accessed using the links given

below.

Exercise 1.1 Solutions 6 Questions
Exercise 1.2 Solutions 6 Questions
Exercise 1.3 Solutions 9 Questions
Exercise 1.4 Solutions 12 Questions
Exercise 1.5 Solutions 7 Questions

Exercise 1.6 Solutions 8 Questions
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