Solution
SETS
Class 11 - Mathematics
1. Let B =12, 4,8,16,32}
All objects of the set are natural numbers that are powers of 2.
B={z:z=2",n€ Nand 1 <n <5}
2. Finite set, Because, B = {2}
3. Disjoint sets have their intersections as ¢
A={3,4,5 6}and B={2,5, 7, 9} then AnB={5}. So ,are pairs of disjoint sets.
4. Suppose A ={1, 2}
B={2, 3}
c={1,3,4}
AN B={2}
ANC={1}
BN C={3}
ANBNC={2}Nn{1,3,4}=¢
Therefore the three sets are valid and satisfy the given conditions.
5. {b, c} is not a subset of given set. But it belongs to the given set.
.. The correct form would be
{b, c} € {a, {b, c}}.
6. Given, (a-1,b +5) = (2, 3)
By the equality of sets, we get
a-1=2
=a=3
andb+5=3
b=3-5=2
s.a=3andb=-2
7. The answeris A ¢ B
Explanation: A ¢ Bsince O € Aand O ¢ B
8. The answer is C = (2, 6]
C={x:x€eR,2<x<6}isanopeninterval from 2 to 6, including 6 but excluding 2.
9. The statement is false.
Take A={1,2}B={2,3},C={1,2,5}Now A¢Z Band BZ Cbut AcC
10.1fA={2,4,6,8,10,12yand B={3, 4,5, 6, 7, 8,10}
Therefore,(B - A) = {3,5, 7}
1. Given: A={l:xeNandx<8}andB = {4+ :xe Nandx < 4}
According to the given conditions;
A={L3 3 ppprrandB={5153%}
Therefore ANB={1,1,1
12. The interval [-23, 5) can be written in set builder form as (z: z € R, —23 < z < 5)



13. Let the set of students who passed in Mathematics be M, the set of students who passed in
English be E and the set of students who passed in Science be S.
Then n(U) =100, n(M) =12, n(E) =15, n(S) =8, n(EN M) =6, nMNS)=7,n(EN S) =4 and n(E

NMNS)y=4
Let us draw a Venn diagram
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Accordlng to the Venn diagram,

NENS)=4=e=4
NENM)=6=b+e=6=Db+4=6=Db=2
nNMNS)=7=e+f=7=4+f=7=f=3
NENS)=4=d+e=4=d+4=4=d=0
NE)=15=a+b+d+e=15=a+2+0+4=15=a=9
nNM)=12=Db+c+e+f=12=2+Cc+4+3=12=c=3
nNS)=8=d+e+f+g=8=0+4+3+g=8=9g=1
Hence we get,

i. Number of students who passed in English and Mathematics but not in Science, b = 2.
ii. Number of students who passed in Mathematics and Science but not in English, f = 3.
iii. Number of students who passed in Mathematics only, ¢ = 3.

iv. Number of students who passed in more than one subject=b+e+d+f=2+4+0+3

=9.

14. L.H.S.
BuC={x:xeBorxeC}
={2,3,4,5,6,7}
(ANBUCQC)={x:xe Aandx e (BU C)}
={2, 4,5}

R.H.S:
(ANB)={x:xe€ Aand x € B}
={2, 5}
(ANC)={x:xe Aand x € C}
= {4, 5}

ANBUMALNNO=x:xe(AnB)andx e (AN C)}
={2, 4, 5}. Hence proved.
15. Let xe AU (B — A)
=zcAorzec (B—A)
=z € Aorze Bandx &€ A
=x € B
=z € (AUB)[. BC (AUB)]



16.

17.

This is true for allz € AU (B — A)

AU (B—-A) C (AUB)..(i)

Conversely,

Letz € (AUB)

=xcAorzeB

=z c€Aorze (B—A)[-BcC(B-A)]

=zcAU(B—A)

S(AUuB)C AU(B—A)........ (ii)

From (i) and (ii), we get

AU(B—-A)=(AUB)

Given, n(p) =18, n(C) = 23, n(M) = 24, n(CN M) =13,

NPNO)=12,nPNnM=1TTandn(PN CnN M)=6

i. Total no. of students in the class
=n(PuUCuM)
=nP)+nC)+nM)-nPNC)-nPNM)-n(CNM)+n(PNn CnN M)
=18+23+24-12-1"1-13+6=35

ii. No. of students who took Mathematics but not Chemistry
=n(M-C)
=n(M)-nMnN C)
=24 -13 =1

iii. No. of students who took exactly one of the three subjects
=nP)+nC)+nM)-2n(MNP)-2n(PN C)-2n(MN C) +3n(PNn C N M)
=18+23+24-2xM-2x%x12-2x13+3 x6
=65-22-24-26+18
=83-72=1

Here AU X = BU X for some set X

= AN(AUX)=ANn(BUX)

=A=(ANB)U(ANX) [.AN(AUX) = 4]

=A=(ANB)U¢ [-. AN X = ¢]

=A=ANBEB

= ACB...(Ii)

Also AUX=BUX

= BN(AUX)=BN(BUX)

= (BNA)U(BNX)=B|[..BN(BUX) =B

= (BNA)U¢=B[.BNX)=¢]

= BNA=B

= BC A. .. (i)

From (i) and (ii), we have

A =B.



18.

19.

20.

HereAU X = BU X for some set X
=AN(AUX)=ANn(BUX)
= A=(ANB)UANX)["AN(AUX) = 4]
=A=(ANB)U¢.. AN(AUX) = A4
=A=ANBAB
= ACB...(1)
Also AUX=BUX
= BN(AUX)=Bn(BUX)
= (BNA)U(BNX)=B["BNn(BNX)=B]|
= (BNA)U¢=B[".BNX = ¢]
= BNA=B
... (iD= B C A...(i7)
From (i) and (ii), we have
A=B
According to the question, we are given that,
U={a,b,c,de f},A={a bc},B={c,d, e f},C={cd, e}and D ={d, e, f}
i.ANnD={abcin{d e f}=¢
i.AnNC={a, b,ctn{c d, e}={c}
ii.UnD={a,b,cd e f}n{d e f} ={d,e,f}
iv. AU¢={a, b, c}U {} ={a,b,c}
v.Une¢={a,b,c,d, e, ftNn{3=¢
(UNe)
= ¢
=U
vi UUA={a,b,c, d e flU({a,,b,c}
={a, b, ¢, d,e,f}
=U
S (UUA)=¢
Suppose n(F),n(B) and n(C) denote the number of men who received medals in Football,
Basketball and Cricket, respectively. Then,
n(F) =38, n(B) =15, n(C) =20, n(FUBUC)=58and n(FNBNC)=3
n(FUBUC)=nF)+nB)+n(C)+n(FNBNC) —n(FNB)—n(FNC)—n(BNC)
58=38+15+20+3-n(FNB)—n(FNC)—n(BNC)
=n(FNB)+n(FNC)+n(BNC)=76-58=18




Here, 'a' = the number of men who got medals in Football and Basketball only.
‘b' = the number of men who got medals in Football and Cricket only.
'c' = the number of men who got medals in Basketball and Cricket only.
'd ’= the number of men who got medals in all the three games.
Thus,d=n(FNBNC)=3
and n(FNB)+n(FNC)+n(BNC) =18
= (@+d)+(b+d)+(c+d)=18
=a+b+c+3d=18
= a+b+c+3(3) =18 [Put d = 3, given]
satb+c=9
Hence, people who got medals in exactly two of the three sports is 9.
21. Given,A={4,5,6,7,8,10},B={4,5,9}and C={1, 4, 6, 9}
i. Now, AnNB={4,5,6,7,8,10} N {4, 5,9} = {4, 5}
LHS=(AnB)NnC
={4,5}n {1, 4,6, 9}

Now, BNC={4,5,9}n {1, 4, 6,9} ={4, 9}
~RHS=AN(BNC)
={4,5,6,7,8,10} N {4, 9}
= {4} ...(ii)
From Egs. (i) and (ii), we get
LHS = RHS
(AnNB)NC=An(BNC)
Hence verified.
i. Here, BN C ={4,9}
LHS=AuUuBNCQC)
={4,5,6,7,8,10} U {4,9}
= LHS ={4,5, 6, 7,8,9,10}.......... iii)
Now, AUB={4,5,6,7,8,10} u{4, 5, 9}
={4,5,6,7,8, 9,10}
and AuC={4,5,6,7,8,10} U {1, 4, 6, 9}
={1,4,5,6,7,8,9,10}
RHS=(AUB)N (AUCQ)
={4,5,6,7,8,9,10}n{1,4,5,6, 7,8, 9,10}
={4,5,6,7,8, 9,10} ..(iv)
From EQgs. (iii) and (iv), we get
LHS=RHS ={4,5,6, 7, 8,9, 10}
LAU(BNC)=(AUB)N(AUCQC)
Hence verified.



iii. Now,BUC={4,5,91uU{1,4,6,9}={1,4,5,6, 9}
LHS=ANBUCQC
={4,5,6,7,8,10}n{1,4,5,6,9}={4, 5,6} ..(v)
Now, ANB={4,5,6,7,8,10} " {4,5, 9} = {4, 5}
andAnC={4,5,6,7,8,10}n{1,4,6,9}={4, 6}
RHS=(ANB)U(ANC) ={4,5} U {4, 6}
={4,5, 6} ...(vi)

From Eqgs. (v) and (vi), we get
LHS = RHS = {4, 5, 6}

AN(BUC)=(ANB)U(ANC)
Hence Verified.



