1. (a) : Positive factors of 28 are 1, 2, 4, 7, 14, 28 and
theirsum=1+2+4+7+14 + 28 = 56 = 2(28).
So, 28 € A.

2. (o)
3. (a):Since, ¢ is a subset of every set

4. (c) : The given sets can be represented in Venn
diagram as shown below.

T

Since S is superset of C and T,
SuTuC=8S.

5. (b):Given, S={1, 2,3, ..., 10}.
Set containing odd numbers of S = {1, 3, 5, 7, 9}
Number of subsets of S containing only odd numbers
=(2°-1=32-1=31
6. 37e€A [.- 37 has only two factors 1 and 37]
7. Clearly, A={1+2,2+2,3+2,1+3,2+3,3+3}
=1{3,4,5,4,56}=13,4,5, 6}

8.  Clearly, B = [0, 2], which contains 0, 1 and 2.
A cCB.

9. P>5Q [. Every number, which is divisible by 6 is
also divisible by 2]

10. A-BNnB-A=¢
[.- A-Band B - A are disjoint sets]
11. Clearly, ¢' = U, therefore ' "nA=UnNA =A.
12. AN B=A U Bis possible only when A = B.
A-B=¢
13. 2* - 1 is always an odd number for all positive

integral values of x. In particular, 2* - 1 is an odd number
forx=1,2, ... , 9. Thus,

A=1{1,2,3,4,...,09).
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n
Thus, A = {XIX= 5

,neN and 1<n<7
n-+1

15. (i) (c):Now, X={O,B,J,E,C, T, 1, V}
= nX)=8
~. Number of elements in X are 8.
(ii)) (c¢): Here, X={O,B,],E,C,T,1,V}
and Y=1S,U,B,J,E C T,1,V}
XnY={B,JE CTILV}
(iii)) (b): X Y={O,B,],E,C,T,LV,S, U}
n(XuwY)=10
(iv) (b) : As n(X) = 8 so, number of all possible subsets of
X =2M%) =28
(V) (d:AsX-Y={x:xeXandx ¢ Y}
Here, O € XbutO ¢Y = X -Y={0}
16. (b): A" U ((AuwB)nB)
=A"U[(AnB)u (BnB)]
=A'U[ANB)ud]
=A'"U(ANB)
=(A"VA)N (A" UB)

(By distributive law)
(- BB =9)

(By distributive law)

=NN(AnB) =(AnBY (- AUA'=N)
=¢'=N (- AnB=9¢)
17. Shaded region represents the given set
A g U
C
An(Bul)

18. Let us first show that A < B.
Let a € A be an arbitrary element. Then
1eAUB=aeANB [ AUuB=AnB]
= aeB
Thus, A B ..(i)
Similarly, Bc A .. (if)
Hence, A=B (Using (i) and (ii))
19. The two digit numbers are 11,12, 13, 14, ....... ,99
Now, for sum of digits to be 7, we should have
(i) one odd digit and one even digit
(ii) max. digit that can be taken is 6.
Such numbers are 16, 61, 25, 52, 34, 43.

A =1{16, 61, 25,52, 34, 43}.
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20. Given, T=]yx X5 _5_4x-40
x-7 13—x
. x+5 4x—40
Since, -5=
x-7 13—x
x+5-5x+35 4x-40
x—7 13—x
—4x+40 4x-40
= =
x-7 13—x
= (4x-40)(x-7)+ (4x -40)(13-x) =0
= 24(x-10)=0 = x=10
= T={10}
Hence, T is not an empty set.
OR
Note that Bc A and Cc A. Also, BN C# ¢.
A U
B C

21. Wehave A ={2,4,6}, B=1{4,5,6} and C = {5,6,7}
i) AuB={2,4,506}

(i) AUuB)NC={2,4,56}n{56,7}=1{5,6}

22. Weknow, A=AuU ¢

=AU (AUB) [ d=AUB]
=(AUVA)UB [Using associative law]
=AUB [ AUA=A]
=¢ [Given]
Similarly, B = ¢.
23. Wehave, A={C,O,L,E, G}
B={M, AR 1G,E}
and C={L, U, G, A, E}

BuC={M,ARIGEL,U}
A-B={C O, L}and A - C={C, O}
Now, A - (Bu C) ={C, O} (i)

and (A-B)n(A-C)={C, O}

From (i) and (ii), it is clear that

A-BuC)=(A-B)n(A-0)
OR

Clearly, A = (2, 7) and B = {x|x is an irrational number

between 2 and 7}

Bc A

= AUB=A and AnB=B.

Also,BUA=A and BNnA=B

So,AuB=BuUAand AnB=BnNA.

24. Clearly, A={1,2,4,8},B={2,4,6,8} and

Cc=1{0,1,2,5,6}

Here, we need to verify AN (BN C)=(AnB)n C.

LHS. =AnBnC)=An{2 6}

={1,2,4,8} n {2, 6}

= {2} (1)

...(ii)
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andRHS. =(AnB)nC

={2,4,8}n{0,1,2,5, 6} =1{2} .. (if)

From (i) and (ii), it is clear that

ANnBNnC=AnNnB)NnC

25. Clearly, A={-1,0,1,2,3,4},

B={0,1,2,3,4,5} and C={-4,-1,0,2,3,4}
AuBnNC)=AU{0,23,4}

={-1,0,1,2,3,4 0 {0,2, 3,4}

={-1,0,1,2, 3,4} (1)

and AUB) N (Au Q)

={-1,0,1,2,3,45 n{-4,-1,0,1,2,3,4}

={-1,0,1,2,3,4} ...(ii)

From (i) and (ii), it is clear that

AUBNC=AUuB)NnAUCQ).

26. Clearly, A =10, 6,12, 18, 24, 30},

B =1{6,8,10,12,14, 16, 18}

and C={12,15,18, 21, 24, 27}

. A-(BnC)=1{0,6,12,18, 24,30} - {12, 18}

={0, 6, 24, 30} (i)

and (A - B) U (A - C) = {0, 24,30} U {0, 6, 30}
= {0, 6, 24, 30} ...(i)

From (i) and (ii), it is clear that
A-(BNnC)= (A-B)u(A-0C).
27. Let A = B. Then we need to prove A - B=B - A.
Clearly, A-B=A-A=¢
Similarly B - A = ¢
From (i) and (ii), we get
A-B=B-A.
Conversely, suppose that A - B = B - A. Now, we need
to show A = B.
Let x € A be an arbitrary element. Then
eitherx e Borx ¢ B
If x e BthenAcB
andifx ¢ Bthenxe A-B =>xeB-A
[.A-B=B-A]

= x € B, which is contradiction to our assumption x ¢ B.
So,xe B=>AcB ..(3)
Similarly, Bc A ...(ii)
From (i) and (ii), we get
A=B.
28. Wehave, A ={1,2,3,5},B=1{510},
C={x:x*-5x+4=0}={4,1}

[+x*-5x+4=0=(x-4) (x-1)=0=x=4,1]
D={L,O,V,E},E={W, 0O, L, F}
Thus, B and C are equivalent sets; A, D, E are equivalent
sets.

29. (i) o (i) T

olllao
() AcB=>A-B=¢; (i)A-B=¢=>AUB=B,

Q)
...(ii)

30. Here, we need to show



Sets

(iii) AuB=B=>AnB=Aand (ivVANnB=A=AcB
(i) Given,AcB

= Each element of A isin B

= A-B=¢

(ii) Given,A-B=¢

= AnB=¢

Consider, B=BuU ¢
=BUANB)=BUA)N(BUB)
=(BuUA)NU=BUA

=AUB. [AUuB=BuUA]

(iii) Given,AUB=B

Consider, AnB=AnN(AUB)
=(ANA)UANB)=AU(ANDB)

=A [ANnBcA]
(iv) Given,AnB=A

Let x € A be an arbitrary element. Then,

xeAnB

= xeAandxeB

= xeB

3

Thus, Ac B [.-x € A was arbitrary]
OR

Yes

Letx € (A-B)n (C-B)

= xe€A-BandxeC-B

= (xeAandx ¢ B)and (x € Cand x ¢ B)

= (xeAandxeC)andx ¢ B

= (xeAnCandx¢B

= xe(An(C)-B

So(A-B)yn(C-B)c(AnC)-B ()
Now, conversely

Letye AnC)-B

= ye@AnCandye¢B

= (yeAandye C)and (y ¢ B)

= (yeAandye¢B)and (y e Candy ¢ B)

= ye(A-B)andye (C-B)

= ye(@A-B)n(C-B)
So(AnC)-Bc(A-B)n(C-B) .. (i)
From (i) and (i), A-B)n (C-B)=(An C) - B.
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