NCERT Solutions for Class-XI Maths

Chapter-1 Exercise-Miscellaneous

NCERT Math Class 11

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

Az{xzxeR and x satisfy x2—8x+12=0},B={2,4,6},
C={2,4,68...},D={6}

A={x:xeR and x satisfies x> —8x +12=0}

2 and 6 are the only solutions of x> —8x +12=0.

. A={2,6}

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

~DcAcBcC
Hence, Ac B, AcC,.BcC,DcA,DcB,DcC

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

() [fAcBandB€eC,then A €C
() IfAcBand Bc C,then A c C
(ivyIfFAZBandB ¢ C,then A ¢ C
(v)Ifx€e Aand A ¢ B, thenx €B
(vij)IfAcBandx € B,thenx € A
(i) Ifx « Aand A < B, then x< B
Solution: Let us assume A = {1, 2}
And, B= {1, {1, 2}, {3}}

So, 2€{1,2}

And, {1,2} e{{3},1,{1,2}}
~ AeB
But, 2¢{{3},1,{1,2}}

Hence, the given statement is false

() IfA = BandB < C,then A < C
Solution: Let us assume, A {2}



B={0,2}

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

It is given in the question that,
AcB

~ BeC

But, A¢C

Hence, the givgen statement is false

(i) fA = BandB <C,then A = C
Solution: It is given in the question that,
AcBandBcC

Let us assume, xe A

So, xeB

And, xeC

“ AcC

Hence, the given statement is correct

(iv) IfA x Band B xC, then A x C
Solution: It is given in the question that,
A¢B

And, B¢ C

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

B= {0, 6, 8}

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

~ AcC

Hence, the given statement is false

(v) Ifx e Aand A x B, thenx < B
Solution: It is given in the question that,
xXeA

And, A B

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

And, B={3,4, 6}

As, 5e A

And, Az B

. 5¢B

Hence, the given statement is false

(vi)If A = Bandx ¢ B, thenx ¢ A



Solution: It is given in the question that,
AcCB

And, x € B

Let us suppose, xe A then we have:
xeB

But it is given in the question that, x € B
SXEA

Hence, the given statement is true

Let A,B and C be the sets suchthat AUB=AUC and AnB=AnNC.showthat B=C

Let, A,B and C be the sets such that AUB=AuUC and AnB=ANC.
To show: B=C
Let xeB

=xeAUB[BCAUB]
=xeAUC[AUB=AUC]

=>xeAorxeC
Casel x e

A

Also, x€B
xeANB

=xeANC[QANB=ANC]

~.x€eA and xeC

s.xelC

~BcC

Similarly, we can show that Cc B.
~B=C

Show that the following four conditions are equivalent:

(i)A = B(ii))A-B=y (iii)A U B=B

(ivy ANB=A

Here, first we will prove (i) ¢ (i1)

Where, (i)=AcBand (ii)=A—-B#¢

Let us assume that A c B

Now, we need to prove A—B # ¢

If possible, let A —B # ¢

Thus, there exists X € A, X # B, but this is impossible as AC B



~A-B=¢

And AcB=>A-B#¢

Let us assume that A — B # ¢

Now, to prove: A € B

Let Xe A

It can be concluded that X e B (if X € B,then A—-B # ¢ )
Thus, A-B=¢=>ACB

~(1) < (ii)

Let us assume that A € B

To prove: AUB=B

= BCc AUB

Let us assume that, x e AU B

= XeAorXeB

Taking Case I: Xe B

AUB=B

Taking Case II: X € A

= XeB (A cB)

= AUBCB

LetAUB=B

Let us assume that X € A

= XeAUB (Ac AUB)
= XeB (AUB=B)
~AcB

Thus, (1) < (iii)

Now, to prove (i) < (iv)

Let us assume that A € B

It can be observed that AN B c A
LetXeA

To show: X ¢ AN B

Since, Ac Band X e¢B

Thus, X ¢ AN B

= AcANB

= A=ANB

Similarly, let us assume that A N B=A
LetXeA

= XeANB

= XeBand X e A



= ACB
~ (1) © (1v)

Hence, proved that (i)<> (ii)<> (iil) <> (iv)

Show that if Ac B, then C-BcC-A.
Let ACB

To show: C-BcC-A

Let xeC-B

=xeC and x¢B

=xeC and X%A[ACB]

=xeC-A
.C-BcC-A

Assume that P (A) =P (B). Show that A=B
We have to show that: A =B

Let us now assume, P (A) =P (B)

Let, xeA

AeP(A)=P(B)
= Forany C e P(B)wehave, xe C

Now, we have:
CcB

. XeB

~AcB
Similarly, we have:
BcA

~A=B

Is it true that for any sets A and B,P(A) U P(B) = P(A UB) ? Justify your answer.
False
Let A= {0,1} and B= {1,2}

. AUB={0,1,2}
P(A)=



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

Show that for any sets A and B,
A=(ANB)E(A-B)andA U (B-A)=(A UB)
To Prove: A=(ANB)U (A-B)

Proof: Let X € A

Now, we need to show that X € (A N B) U (A —B)
In Case I,

X e (AN B)

= Xe(ANB)c(AUB)U(A-B)

In Case 11,

X&ZANB

= X¢€BorX&A

= X€B(X€&A)

= XZA-Bc(AUB)U(A-B)
tAcCc(ANBY)UA-B) (i)

It can be concluded that, ANBc Aand (A-B)c A
Thus, ANB)U(A-B)c A (i1)
Equating (1) and (i1),

A=(AN B)u(A-B)

Now, we need to show, AU(B-A)c AUB
Let us assume that,

XeAUB-A)

XeAorXe(B-A)

= XeAor(XeBand X ¢A)

= (XeAorXeB)and (X €A and X €A)
= Xe(BUA)

~AUB-A)c(AUB) (i)

Now, to prove: (AUB)c AU(B-A)
Lety e AUB

yeAoryeB
(yeAoryeB)and (X e A and X €A)

= yeAor(yeBandy €A)

= yeAUB-A)

Thus, AUBC AU(B-A) (iv)

~Using (iii) and (iv), we get:
AUB-A)=AUB
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Using properties of sets show that
(i) AU(ANB)=A (i) An(AUB)=A.
(i) To show: AU(ANB)=A

We know that
AcA
ANBcA

~AU(ANB)cA..(1)

Also, AcAu(AmB) ( )

.. From ( ) and ( ) (A B)
(i1) To show: Am(AuB)
AN(AUB)=(ANA)U(ANB)
=AU(ANB)

=A{ from (1) }

Show that A M B=A M C need not imply B = C.
Let us assume, A = {0, 1}
=1{0,2,3}
And, C =0, 4, 5}
Now, accordingly we have:
AnB={0}
And, AnC= {0}
AmB:AmC={0}

Also, B#C (As,2eBand2¢C)

Let A and B be sets. If AnX=BNnX=® and AuX=BuUX for some set X, show
that A=B.

(Hints A=AN(AUX),B=BN(BUX) and use distributive law)

Let A and B be two sets such that ANX=BNX=f gnd AUX=BUX for some set
X,

To show: A=B

It can be seen that

A=ANn(AUX)=AN(BUX)[AUX=BUX]
:(AmB)u(AﬁX) [Distributive law]
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=(ANB)UD[ANX=0]

=ANB

Now, B=BNn(BUX)
=BN(AUX)[AUX=BUX]
=(BNnA)uU(BNX) [Distributive law]
=(BNA)UO[BNX=0]

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

Find sets A, B and C such that A M B, B M Cand A N C are non-empty sets and A M
BN C=Hf.

Let us assume, A {0, 1}

B={1,2}

And, C= {2, 0}

Now, accordingly we have:

ArB={1},

BaC={2}

And, AnC={0}

<+ AnB,BnCand A nCarenot emptysets
Hence, AnBNnC=C

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?

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

Let T be the set of students taking tea.

Let C be the set of students taking coffee.

Accordingly, n(U)=600,n( T)=150,n(C)=225,n( TnC)=100

To find: Number of student taking neither tea nor coffee i.e., we have to find n(T' N C')
( T AC)=n(TUC)

n(U)-n( TUC)
n(U)=[n(T)+n(C)-n(TNC)]



14.

14.

15.

15.

= 600—[150+ 225- 100]

=600-275

=325

Hence, 325 students were taking neither tea nor coffee.

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?

Let us assume U be the set of all students in the group

Let E be the set of students who know English

And, let H be 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(HNE)=25

We have to find the total number of students in the group i.e. n (U)

=~ n(U)=n(H)+n(E)-n(HNE)

=100+ 50-25

=125

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

In a survey of 60 people, it was found that 25 people read newspaper H,26 read
newspaper T,26 read newspaper 1,9 read both H and 1,11 read both H and T,8 read
both T and 1,3 read all three newspapers. Find:

(1) the number of people who read at least one of the newspapers.

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

Let A be the set of people who read newspaper H. Let B be the set of people who read
newspaper T . Let C be the set of people who read newspaper 1. Accordingly,

n( A) :25,n( B) :26,n(C) :26,n( AmC) :9,n( AmB) =11,
n(BNC)=8,n(ANBNC)=3

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

(1) Accordingly,

n( AUBUC)=n( A)+n(B)+n(C)-n( AnB)-n(BNC)-n(CNA)+n(AN
BNC)=25+26+26—-11-8-9+3=52

Hence, 52 people read at least one of the newspapers.
(i1) Let a be the number of people who read newspapers H and T only.
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Let b denote the number of people who read newspapers [ and H only.
Let ¢ denote the number of people who read newspapers T and I only.
Let d denote the number of people who read all three newspapers.

Accordingly, d=n( AnBNC)=3

Now, n( AnB)=a+d

n(BNC)=c+d

n(CnA)=b+d

sat+d+c+d+b+d=11+8+9=28
=a+b+c+d=28-2d=28-6=22

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

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

Let us first assume A, B and C be the set of people who like product A, product B and
product C respectively

Now, it is given in the question that:

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 A, n (C) =29

Number of students who like both product A and B, n(ANB)=14
Number of students who like both product A and B, n(C N A) =12
Number of students who like both product A and B, n(B N C) =14
Number of students who like all three product, n(ANBNC)=8

On the basis of given condition the venn diagram for the following question can be
drawn as follows:
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From the venn diagram, it can clearly be seen that:

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

= 11 students
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