We have, A = set of triangles and B = set of rectangles.

Now, we can see elements of A does not belong to B since the set of rectangles does
not include a set of triangles.

Q. 1 K. State in each case whether Ac Bor A ¢ B.

A ={x : x is an even natural number less than 8}, B = {x : x is a natural number
which divides 32}

Answer: A ¢ B

Explanation: we have, A = {2,4,6} and B = {1,2,4,8,16,32}.
Thus , A & B, since 6 ¢ B.

Q. 2. Examine whether the following statements are true of false:
(1) {a, b} #{b, c, a}

(ii) {a}e {a, b, c}

(iii) ¢ <{a, b, c}

(iv) {a, e} c{x : X'is a,vowel in the English alphabet}
(V){X:XxeW,x+5=5}=¢

(vi) a € {{a}, b}

(vii) {a} c {{a}, b}

(viii) {b, c} c{a, {b, c}}

(ix) {a, a, b, b} = {a, b}

(x) {a, b, a, b, a, b, ....} is an infinite set.

(xi) If A = set of all circles of unit radius in a plane and B = set of all circles in the
same plane then AcB.

Answer : (i) False
Explanation: Since elements of {a,b} are also elements of {b,c,a} hence {a, b}c{b, c, a}.

(ii) False



{a} is not in {a,b,c}. Hence, {a} & {a, b, c}.

(iii) True

Explanation: ¢ is a subset of every set.

(iv) True

Explanation: a, e are vowels of English alphabet.
(v) False

Explanation: 0+5=5,0e W

Hence, {0} # ¢

(vi) False

Explanation: a is not an element of {{a}, b}

(vii) False

As a is not an element of set {{a}, b}

(viii) False

Explanation: {b,c} is an element of {a, {b, c}} and element cannot be subset of set.
(ix) True

Explanation: In a set all the elements are taken as distinct. Repetition of elements in a
set do not change a set.

(x) False

Explanation: Given set is {a,b}, which is finite set. In a set all the elements are taken as
distinct.Repetition of elements in a set do not change a set.

(xi) True

Explanation: Circle in a plane with unit radius is subset of circle in a plane of any
radius.

Q. 3. If A= {1} and B = {1}, 2} then show that A ¢ B.

Hint1 € Abut1¢ B.



Answer : There is only one element in set A.

Now, 1 is not an element of B.

Therefore, A ¢ B.

Q. 4. Write down all subsets of each of the following sets:
() A={A}

(ii) B = {a, b}

(iii) C = {-2, 3}
(iv)yD={-1,0, 1}
(v) E=¢

(vi) F={2, {3}}

(vii) G = {3, 4, {5, 6}

Answer : (i) The & and (A I ass 2 4
(ii) The subsets , {b}, and {a, b}.
(ilf) The subsets of {~ b, {2, 3}, and {-2, 3}.

(iv) The subsets of {~1,0,1} are ¢ ,{-13{0},{1},{-1,01,{0,1},{-1,1},{1, 0, 1}
(V)b has only one subset o.

(vi) let x = {3}

Then, F = {2,x)

The subsets of {2,x} are ¢ , {2},{},{2,%)

e ¢, {2},{{3}},{2,{3}}

(vii) let x = {5,6)

Then, G = {3,4,x}

The subsets of {3,4,x } are ¢ ,{3},{4},{x},{3,x},{4,x},{3,4}, {3,4,x}



i.e. ¢ ,{3},{4},{{5,6}},{3.{5,6}}.{4.{5,6}},{3,4},{3,4.{5,6}}

Q. 5. Express each of the following sets as an interval:
(i) A={X : X €R, -4 < x < 0}

(i) B={x:xeR,0<x <3}

(i) C={x:XxeR,2<x <6}
(vy)D={X:xXxeR,-5sx=<2}
(VVE={x:XxeR,-3sx<2}
(VjF={Xx:XeR,-2sx<0}

Answer : (i) A=(-4,0)

Explanation: All the points between -4 and 0 belong to the open interval (-4,0) but -4 ,0
themselves do not belong to this interval.

(i) B = [0,3)

Explanation: B = {x: x € R0 = x < 3} is an open interval from 0 to 3, including 0 but
excluding 3.

(iii) C = (2,6]

Explanation: C = {x: x e R, 2 < x £ 6} is an open interval from 2 to 6, including 6 but
excluding 2.

(iv) D =[-5,2]

Explanation: D = {x: x e R, =5 £ x £ 2} is a closed interval from -5 to 2 and contains the
end points.

(VIE=[32)

Explanation: E ={x: x e R, -3 < x < 2} is an open interval from -3 to 2, including -3 but
excluding 2.

(vi) F =[-2,0)

Explanation: F = {x: x e R, =2 < x < 0} is an open interval from -2 to 0, including -2 but
excluding 0.



Q. 6. Write each of the following intervals in the set-builder from:
()A=(=2,3)

(ii) B = [4, 10]

(iii) C =[-1, 8)

(iv) D = (4, 9]

(v) E=[-10, 0)

(vi) F=(0, 9]

Answer : () A={x:xeR, -2 <x<3}

(i()B={x:xeR,4<x<10}

(lif)C={x:xeR,-1=<x<8}

(v)D={x:xeR, 4

class24
(Vi)F={x:xeR,
Q.7.ifA={3, {4, 5) hich of the following statements are true.
(i) {4, 5} ¢A

(ii) {4, 5} €A

(iii)) {{4, 53} SA

(iv) 4€A

(v) {3} €A

(vi) {$} cA

(vii) pSA

(viii) {3, 4, 5} cA

(ix) {3, 6} cA



Answer : (i) True

Explanation: we have, A = {3, {4, 5}, 6}
Let {4,5} =x

Now, A = {3, x, 6}

4,5is notin A, {4,5} is an element of A and element cannot be subset of set,thus {4, 5}
ZA.

(ii) True

Explanation: we have, A = {3, {4, 5}, 6}
Let {4,5} =x

Now, A = {3, x, 6}

Now, x is in A.

So, x € A.

Thus, {4, 5} € A mc24

(iii) True

class24

Explanation: {4,5} is a element of set {{4,5}}.
Let {4,5} =x

{{4,5}} = {x}

we have, A = {3, {4, 5}, 6}

Now, A = {3, x, 6}

So, xis in {x} and x is also in A.

So, {x} is a subset of A.

Hence, {{4, 5}} €A

(iv) False

Explanation: 4 is not an element of A.



(v) True

Explanation: 3 is in {3} and also 3 is in A.

(vi) False

Explanation: ¢ is an element in { ¢} but not in A.
Thus, {¢p} A

(vii) True

Explanation: ¢ is a subset of every set.

(viii) False

Explanation: we have, A = {3, {4, 5}, 6}

Let {4,5} =x

Now, A = {3, x, 6}

4,5isin {3,4,5} b s (3,4, 5} ¢A'CIGSS24
(ix) True
Explanation: 36is i d élso in A, thus {3, 6} CA.
Q. 8. If A ={a, b, c}, find P(A) and n{P(A)}.

Answer : The collection of all subsets of a set A is called the power set of A. Itis
denoted by P(A).

Now, We know that ¢ is a subset of every set. So, ¢ is a subset of {a, b, c}.
Also, {a},{b},{c},{a,b},{b,c},{a,c} are also subsets of {a, b, c}
We know that every set is a subset of itself. So, {a, b, c} is a subset of {a, b, c}.

Thus, the set {a, b, c} has, in all eight subsets, viz. ¢ , {a},{b},{c},{a,b},{b,c},{a,c},{a, b,
c}.

~ P(A)={¢, {a},{b},{c},{a,b},{b,c},{a,c},{a, b, c}}
Now, n{P(A)} =2™, where m=n(A) =3



> n{P(A)}=23=8

Q.9.IfA={1, {2, 3}}, find P(A) and n {P(A)}.
Answer : Let {2,3} = x

Now, A = {1,x}

Subsets of Aare & , {1}, {x}, {1,x}

= Subsets of A are ¢ , {1}, {2,3}, {1, {2,3}
Now, n{P(A)} = 2™ . where m = n(A) = 2

= n{P(A)} =22=4

Q. 10. If A = ¢ then find n{P(A)}.

Answer : We have, A= ¢, i.e. Ais a null set.
Then, n(A)= 0

- n{P(A) = 27,
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=>n{P(A)}=20=
Thus, P(A) has one e
Q11.IfA={1,3,5},B={2, 4,6} and C = {0, 2, 4, 8} then find the universal set.
Answer : Elements of A+B+C = {1,3,5,2,4,6,0,8}

Thus, the universal set for AB and C = {0,1,2,3,4,5,6,8}

Q. 12. Prove that Ac B, Bc Cand Cc A=A =C.

Answer : We have AcB,Bc Cand Cc A

Now , A is a subset of B and B is a subset of C, So A is a subset of C.

Given that Cc A.

Hence, A = C.

Q. 13. For any set A, prove that Acd & A =¢



Answer : LetAc ¢

A is a subset of the null set, then A is also an empty set.

>A=¢

Now, let A =¢

= Ais an empty set.

Since, every set is a subset of itself.

>Acod

Hence, forany set A, ACdp < A =od

Q. 14. State whether the given statement is true false:

(i) If A c B and x¢B than x ¢A.

(i) If Acd then A=¢

(iii) If A, B and C are three sets such than AeBand B € C thenA cC.
(iv) If A, B and C'are three sets such than A cB and B € C then A €C.
(v) If A, B and C are three sets such that A ¢B and B ¢C then A ¢C.
(vi) If A and B are sets such that x A and A € B then x € B.

Answer : (i) True

Explanation: We have A c B since A is a subset of B then all elements of A should be
in B.

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

Let x=4¢B

Also we observe that 4¢A.

Hence, If A c B and x¢B than x €A.
(ii) True

Explanation: We have, A € ¢



Now, A is a subset of null set, this implies A is also an empty set.
=>A=0¢

(iii) False

Explanation: Let A = {a}, B = {{a}, b}

here, AeB

Now, let C = {{a}, b, c}.

Since, {a},b is in B and also in C thus, B c C.

But, A ={a} and {a} is an element of C, since the element of a set cannot be a subset of
a set.

Hence,A ¢ C.

(iv) False

sb} and C = {{a,

Tavclass24

Explanation: Let A={a}, B={b, c} and C = {a, c}.

Explanation: Let /

(v) False.

Sinceae Aanda¢B.Then,A¢ZB

Now,beBandb g C =B ¢C.

But, A c C since,ae Aand a € C.

(vi) False.

Explanation: Let A = {x}, B = {{x}, y}

Now, x € A and {x} is an elementof B= AeB

But, x is not an element of B. Thus, x¢B.
Exercise 1D

Q. 1.IfA={a,b,c,d e, f}, B={c,e, g, h}and C = {a, e, m, n}, find:



()AuB
()BuC

(iijBucC

(ivyCNA

(ViANB

Answer : Given; A={a, b, ¢, d, e, f}, B={c, e, g, h}and C = {a, e, m, n}
()AuB={a,b,c,de,fag h}

() BuC={a,c e g hm,n}

([lijBuC={a,c, e g h mn}

(ivVyCNA=1{a e}

(Vi) ANB={c, e}
Q.2.FA={1,2, mc24 , 6,7, 8) aciass 24 14}, find:
()AuB . |

()BuC
(iii)AucC
(ivyBuD
(Vy(AuB)UC
(vi) (A UB) NC
(vii) (A N B) UD
(viii) (AN B) U (B N C)

(ix) (ANC)N(CuUD

Answer : Given; A ={1, 2, 3,4, 5}, B={4, 5,6, 7, 8} and C = {10, 11, 12, 13, 14}

()AuUB={1,2 34,5678}



() BuC={4,5,6,7,8, 10, 11,12, 13, 14}
(ili)AuC={1,23,4,5,10, 11,12, 13, 14}

(iv)BuD

(VV(AUB)UC={1,2,3,4,5,6,7,8,10, 11, 12, 13, 14}
(vi) (A UB) NC = ® or {}

(vii) (AN B) UD =

(viii) (ANB)U (BN C)=d or {

(ix) (ANC)N(CuD=

Q.3.IfA={3,5,7,9,11}, B={7,9, 11,13} and C = {11, 13, 15}, and D = {15, 17},
find:

()ANB
are class24

(ivyBND

(v) BN (CuD)
(vijANn (BuC)

Answer : Given; A= {3, 5,7,9, 11}, B={7,9, 11, 13} and C = {11, 13, 15}, and D =
{15, 17}

()ANB={7,9, 11}
(i)ANcC={11}

(ili) B N C = {11, 13}
(ivyBND=dor{

(v) BN (CuD)={11, 13}

(VijAN (BUC)={7,9, 11}



Q.4 fA={x:xeN},B={x:xeNandxiseven),C={x:xeNandXxis odd} and
D={x:xeNand x is prime} then find:

()ANB
()ANncC
(ili)AND
(ivyBNncC
(vVBND
(vijcnD

Answer : Given; A={x:xeN},B={x:xeNandxis even), C={x:xeNand x is odd}
and D ={x:xeNand x is prime}

(ANB={x:xeNandxis even}

(i) AN C={x:xeNand X issodd}

(lii) AN D={x:xeNandXxis prime}
(v)y)BNC=0or{}

(v) BN D={2}[- 2istheonly even prime number]
(vijCN D={x:xeNandxis prime and x # 2}

Q. 5. IfA={2x:XxeN},1sx<4},B={x+2):xeNand2=<x<5}andC={x:xeN
and 4 < x < 8}, find:

()ANB
(i)AuB
(i) (AuB)NC

Answer : Given; A={2x:xeN} 1<sx<4},B={x+2):xeNand2<x<5}and C={x
:xeNand4 <x<8}

According to the given conditions; A={2, 4,6}, B={4, 5,6} and C = {5, 6, 7}

()ANB={4,6)



(i) AUB=1{2, 45,6}
(iii) (A U B) N C = {5, 6}

Q.6.1fA={2,4,6,8,10,12},B={3,4, 5, 6, 7, 8, 10}, find:

() (A-B)

(i) (B-A)

(iii) (A= B) U (B - A)

Answer : Given; A= {2, 4,6, 8, 10,12}, B={3, 4, 5, 6, 7, 8, 10}

() (A-B)={2, 12}

() (B-A)=1{57}

(i) (A—B)U (B—A) = or {}

Q.7.IfA={a,b,c,dye}, B={a,c,e,g}and C ={b, e, f, g}, find:
()AN(B-C)

(i) A= (B U C)

(iii) A= (B N C)

Answer : Given; A={a, b,c,d, e},B={a, c, e,g}and C = {b, e, f, g}
(NANB-C)={a,c}

(i) A— (B U C) = {d}

(i) A= (BN C)={a, b, c, d}

1 j 1 _

A= ;—:xe_\ﬂ; ;'_‘—\;eNandx54\::
Q.8.If A | —— 8}, and B = [2x J , find
()AUB
(i)ANB
(i) A-B

(vijB-A



A= {l:xeN

1
x }andx<83nd

B = [— :XEN

Answer : Given; 2x } andx<4

According to the given conditions;

PO PP CE R
234567

()AuB-=

TERELERERL
2'3’4'5’6’7’8
(iIlANB=

[E 1 1}

2’4’6

(i) A-B =

(1333
(vijB-A=
G
8
Q. 9. If R is the set of all real numbers and Q is the set of all rational numbers then
what is the set (R -Q)?
Answer : Given; R is the set of all real numbers and Q is the set of all rational numbers.
Then (R — Q) is the set of all irrational numbers.
Q.10.1fA={2, 3,5,7,11} and B = ¢, find:
()AuB
(I)ANB
Answer : Given; A={2,3,5,7,11}andB=¢
(AuB={2,3,5,7, 11}
(HANB=¢
Q. 11. If A and B are two sets such that A < B then find:
()AuB
(Il)ANB



Answer : Given; A and B are two sets such that A € B.
()AuB=A

(IlANB=B

Q. 12. Which of the following sets are pairs of disjoint sets? Justify your answer.
()A={3,4,5,6}andB={2,5,7, 9}

()C={1,2,3,4,5}and D={6,7,9, 11}

(i) E={x:xeN,xiseven and x < 8}
F={x:x=3n,neN, and x <4}
(vjG={x:XxeN,xiseven}and H {x : X e N, x is prime}
(V)J={x:xeN,xiseven}and K={x : X e N, x is odd}
Answer : Disjoint sets have their intersections as O.
()A={3,4,5,6}and B ={2, 5, 7, 9} Are pairs of disjoint sets.

(i) C={1, 2, 3,4, 5} andiD={6, 7, 9, 11} Are pairs of disjoint sets.
(i) E={x:xeN,Xis even and x < 8} = {2, 4, 6} and
F={x:x=3n,nENjand x=<4}= {3, 6, 9} Are not pairs of disjoint sets.
(iv)G={x:xeN,xiseven}tand H {x : x e N, x is prime}

» 2 is an even prime number; their intersection is not ®

Are not pairs of disjoint sets.

(V) J={x:xeN,xiseven}and K={x:x e N, x is odd}

- there is no number which is both odd and even.

=~ J and K are pairs of disjoint sets.

Q.13.1fU={1,2,3,4,5,6,7,8,9},AA={1,2,3,4},B={2,4,6,8and={1,4, 5,
6}, find:

(i) A’

(i) B’

(iiii) C’

(iv) (B’Y
(v) (Au By



(vi) (A N C)y’
(vii) (B - C)’

Answer : Given; U=1{1,2,3,4,5,6,7,8,9, A={1,2,3,4},B={2 4,6,8 and C =
{11 4'! 5! 6}

()A'={5,6,7,8,9}

(i)B'={1,3,5,7, 9}

(ii)C' ={2,3,7,8,9}

(iv) (B') =1{2, 4, 6, 8}

(vV)(AuB) =1{5,7,9}
(vij(ANC)y={23,5,6,7,8, 9}
(vij(B-Cy={1,3,4,5,6,7, 9}

Q.14.ifU={a, b, c}and A = {a, c, d, e} then verify that:
() (AuB)y=(A’NDB)

(i) (ANB)y=(A"uB)

Answer : Given; U=4{a,’b, cyand B = {a, c, d; e}
(i) (AuB) = (A" NB)

(i) AN B)Y =(A"uBY)

Q.15. if U is the universal set and A U then fill in the blanks.
()AUA' = ...

(I)ANA=...

(i) ‘NA=....

(iviUUNA=...

Answer : Given; U is the universal setand A — U
()AUA=U

(Il ANA'=dor{}

(i) NA=0D

(ivVUNA=dor{}

Exercise 1E



Q.1.IfA={a, b, c,d, e}, B={a,c,e, g}, verify that:
()AuB=BUA
(ilAuC=CUA
(iilBuC=CuB
(ivVANB=BNA
(vyiBnC=CnNnB
(vijANC=CnNnA
(vilj(AuBuC=Au(Bu(C)
(vii)(ANnB)NnC=AN((BNC)
Answer : (i) LHS=AUB
={a,b,c,d,e}u{a, c e g}
={a, b,c,d,e,qg}

={a, c,e, g}u{a, b, c, d, e}
=BUA

= RHS

Hence proved.

(ii) Toprove: AUC=CUA
Since the element of set C is not provided,
let x be any element of C.

LHS=AUC

={a, b, c,d, e} U {xxEC)
={a,b,c,d, e, x}

={x,a,b,c,d, e}
={x|x€C}u{a, b, c,d, €}

=CUA

= RHS



Hence proved.

(iii) Toprove:BUC=CUB
Since the element of set C is not provided,
let x be any element of C.

LHS=BuUC

={a,c,e,g}u{x|xeC}
={a,c, e, g, X}

={x,a,c,e, g}

={x|xEC}U{a, g e . gj
=CuUB
=RHS

Hence proved.

(ivVyLHS=ANB

={a,b,c,d, eju{a,c,e,g}

={a, G.e}

RHS=BNA

={a, c,e, g} {a, b, c,d, e}

={a, c, e}

“ANB=BNA

(v) Let x be an elementof BN C
=x€EBNnc

==')(":'BamdeC

class24



= xEcandx&B [by definition of intersection]
=xEcns.

ZBNncccnB...()

Now let x be an element of C 1 B
Then,x€CNB

= xEcandxFB

= xEBandxFC [by definition of intersection]

=xEBNncC

ZcnBSBNC... i

class24

set of itself]
Hence proved.
(vi) Let x be anelementof AN C
FaEANE

=xEAandx€cC

= xEcandxf A [by definition of intersection]
FFECHA

FEACSEAN

Now let x be an elementof C N A

Then,xECnNA



=:'xECandxeA
=6
=xEAnc

ZCcnNASANC...i)

From (i) and (ii) we have,

Aand xE C [by definition of intersection]

ANC=CNA[every setis a subset of itself]

Hence proved.

(vii) Let x be any elementof AUB)U C

Zx€@uB)orx€c

Zx€Aorx€B
=:'xe,ﬂkorxe(
= x€Au@BuUC)

ZAUB)UCSAUBUC).....()

Now, let x be an elementof AU (B U C)
Then,x € Aor (Bu C)
Zx€AorxEBorx€c

= x€@auB)orx€c
=x&@uB)uc

= AUBUC)C(AUB)UC.....(ii)

Fromiandii, AUB)UC=AU (BUC)

class24



[ every set is a subset of itself]
Hence , proved.

(viii) Let x be any elementof AN B)N C
= x€@nB)andx€cC
“x€AandxEBandx€C
“x€AandxEBNC)

25E AMEBAY

ZANBNCEANBNC).....»)

Now, let x be an elementof AN (B N C)
Then, x € A and (BN C)

= x€AandxEBandx®c
“x€@AnB)andxEC
“x€@nB)nc

ZANBNC)S(ANB)NC .....(i)
Fromiandii, ANB)NC=AN(BNC)
[every set is a subset of itself]

Hence, proved.

Q.2.1fA={a,b,c,d,e},B={a,c,e,qg},and C = {b, e, f, g} verify that:
()AN(B-C)=(ANB)-(ANC)

(i)A-(BNC)=(A-B)u(A-C)

Answer : (i) B - C represents all elements in B that are not in C

B-C={a,c}



ANB-c)={a.q
AMB=1(a, ¢ e}

Alc =, e

AMB)- AMc) = {a, ¢}

=aNB-c)=MB)-ac)

Hence proved
(i) Bc = fe. g}

A-B1c)=1a, b, c, d}
(A-B)={b, d}
(A-C)=1{a, c, d)

(A-B) Y (A-C) = {a, bucya

“a-B"c)=a-B)Y(A-0)

Hence proved

Q3 IfA={X:xeN,XsS7}, B={x:xisprime,x<8}andC={x:xeN,xis odd
and x < 10}, verify that:

(lAu(BncC)=(AuB)N(AuC)
(HANn(BuC)=(ANB)U(ANC)
Answer : Natural numbers start from 1
A={1,23,4,5,6, 7}

B={2 3,5, 7}

C={1,3,57,9

)Bc={3,57
AuBc)={1,2,3,4,5,6, 7}
AYB=1{1,2,3,4,5,6,7)

AYc={1,234,56,7, 9



AYB) NaYc)=11, 23,4, 5,6, 7}
=aYwNc) = (AYB) N(aVc)

Hence proved

ii)BYc=11,2 3,57 9
ANBYc)=(1,2,3,5,7)

AMB =12 3, 5 7

Alc=1,357

@aMByYac)= 1,2, 3,5, 7
=aNBYc) = (ANB) Y(aNc)
Q.4.1fU={1,2,3,4,5,6,7,8,9}, A={2, 4, 6, 8}, and = {2, 3, 5, 7} verify that:
(i) (AU By = (A’ n'B)

(i) (A N C) = (ATUB’)

Answer : (i) AUB =42, 3,4,5,6, 7, 8}
(AYBy =11, 9}

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

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

AR ={1,9)

ﬂ(AUB)J - A!nBs

Hence proved
(i) APB = {2}

(AnB)’ ={1,3,4,5,6,7,8, 9}



AYp = {1,3,4,5,6,7,8, 9}
=(ANBy = AUB’
Hence proved

These are also known as De Morgan’s theorem

Q.5.LetA={a,b,c},B={b,c,d,e}and={c,d, e, f} be subsetsof U={a, b, c, d,
e, f}. Then verify that:

(i) (A’) =A

(i) (AUB) = (A’ N B)
(iii) (A N B)’ = (A’ U BY)
Answer : (i)A’'={d, e, f}
(AY ={a, b,c}=A
Hence proved

(i) AYB = {a, b, ¢, d, €}
(AYB) = {f}

A ={d, e, f

B'={a, f}

AB =)

=(AYBy = (AR
Hence proved

(i) AVB' = {a, d, e, f}
AMB = (b, ¢}

(AMBy = {a, d, e, f}
=’(AnB)’ = a'Vp
Hence proved

Q. 6. Given an example of three sets A, B, CsuchthatANC#¢,BNC#¢,ANC
#dp,andANBNC=¢



Answer : LetA={1, 2}
B ={2,3}
C={1,3,4}

ANB = 2}
Alc = (13
BMc = (3}

AMBNc=121"(1,3 4)=¢

So the three sets are valid and satisfy the given conditions
Q. 7. For any sets A and B, prove that:
M(A-B)nB=¢

(Au(B-A)=AuB

(m(A-B)U(ANB)=A

(ivy(AUB)-B=A=B
(vVA-(AuB)=A-B

Answer : Two sets @are shown with the following Venn Diagram
The yellow region is denoted by 1.
Blue region is denoted by 2.

The common region is denoted by 3.

A B

(i) A - B denotes region 1
B denotes region (2+3)

So their intersection is a null set
=A-B)'B=g

(ii) B - A denotes region 2

A denotes region (1+3)



So their union denotes region (1+2+3) which is the union of A and B
=aAYB-A)=AYB

(iii) A - B denotes region 1

AUB denotes region 3

Their union denotes region (1+3) which is set A~ (A - B) Y(AMB) = A
(iv) AYB denotes region (1+2+3)

(AUB) - B denotes region (1+2+3) - (2+3) = 1A - B denotes region 1:”’(AUB) -B=A-B
(v) Wrong question

Q. 8. For any sets A and B, prove that:

()ANB' =¢p=>A=B
(il)A’UB'=U=A=B

Answer : (i) The Venn Diagram. for the given condition is given below

A B

As can be seen from the Venn Diagram, A is a proper subset of B
~A=B

(ii) Wrong question. If A is a proper subset of B then A‘UB’;éU

A B

Exercise 1F

Q.1.LetA={a,b,c,e,f} B={c,d, e,g}and C = {b, c, f, g} be subsets of the set U
={a,b,c,d, e, f,g,h}.



()ANB
(i)Au(BNC)
(i) A-B
(iv)B-A
(vJA-(BNC)

(vi) (B-C) U (C - B)

Answer : (i) AnB will contain the common elements of A and B
AMB = (¢, e}

(i) Au"C)

Bc={c,d, g}

AUBMC)={a, b, c,d, e, f g}

(iii) A - B implies the set of all elements in A that are not in B
A-B={a,b,f}

(iv) B - A implies the set of all elements in B that are notin A

B-A={d g}

(v) A- (BnC) denotes elements of A that are not in B''C
A-BMC)={a, b, e, f}

(vi) (B - C)U(C - B) implies the union of sets B-Cand C-B
B-C={d, e}

C-B={b,f}

(B-C)U(C-B)=1{b, d, e, f}

Q. 2. LetA={2,4,6,8,10}, B={4, 8,12, 16} and C = {6, 12, 18, 24}.
Using Venn diagrams, verify that:
()(AuB)uC=Au(BuC)
(H(AnB)nC=ANn(BnC).

Answer : (i) LHS:

AYB =2, 4, 6, 8, 10, 12, 16} (AYB)YC = {2, 4, 6, 8, 10, 12, 16, 18, 24}



RHS:

class24




LHS = RHS. [Verified]
(ii) LHS:

AMB =4, 8 AMB)Y'c=oro

class24

B
RHS:

BMc =123 ANBNC) = ¢




Q.3.LetA={a,e,l,o,u},B={a,d,e,o,viand C={e, o0, t, m}.
Using Venn diagrams, verify the following
()Au(BNC)=(AUB)N(AUC)

(i) AN(BUC)=(ANB)U(ANC).

Answer : (i) Given:

A={a,e l,o,u},B={a,d,e, o, viand C={e, o, t, m}.

BMc = (e, o} and AYB'C) = {a, &, I, 0, U}

class24

AUB ={a,d, e, I, 0,u,v}and AUC ={a, e, l,0,u,t, m}

AUB AuC

AaYBNaYc)=f, el 0 u



LHS = RHS. [Verified].
(ii) Given:

A={a,e l,o,u},B={a,d,e, o, viand C={e, o, t, m}.

BUC={a d,v,e 0t miand ANBYC)={a, e, o}

class24

AMB ={a, e, o}and A'C = {e, 0}

ANnB ANnC

(ANB)UANC)={a, e, 0}
LHS = RHS. [Verified]
Q. 4. Let A c B c U. Exhibit it in a Venn diagram.

Answer : Given: AcBcU.



