Chapter - Sets

Topic-1: Sets, Types of Sets, Subsets, Power Set, Cardinal Number of Sets,

Cfrvl Operations on Sets
=
0\292 I MCQs with One Correct Answer (@ P QandQ-P=¢ (b) Q& P
1. LetP={0:sin6—cos0= /2 cos O} and © PzQ (d P=Q
: i . 2. LetS={l,2,3,4} . The total number of unordered pairs of
= {0 - o 1
Q={0:5sin O+ cosO=1/2 sin O} betwo sets. Then [2011] isjoinit STMEIIAR S bt 2010

(a) 25 (b) 4 0 (d) 41

= Topic-2: Venn Diagrams, De Morgan'’s law, Practical Problem

Qg) I MCQs with One Correct Answer y ten of the A;’s and to
e [1981 -2 Marks]

element of S belongs to exactl
o5 If X'and Y are two sets, then X N (X UY) equals. [1979] 4 .

et B has 6 elements. What
(@) X b) Y © ¢ (d) None n be the minimum number of elements in the
S set A U B? [1980]
\/Eé/, 6 M(Qs with One or More than One Correct Answer () P, O. R are subsets of a set 4. Is the following equality
2. In a college of 300 students every student reads 5 <(PFUGF=Rx*P)n(Rx*Q)?
newspapers and every newspaper is read by 60 students (m1) For any two subset X and Y of a set 4 define
The number of newpapers is [1998 - 2 Marks] =N HuEnr)

¢ Then for any three subsets X, Y and Z of the set 4, is
(a) atleast30 (b) atmost2 the following equality true.

(c) exactly25 (d) none of these 8 KoV oZ=Xo(Yo 2)? . :

i 5.  Aninvestigator interviewed 100 students to determine their
E% 10 Subjective Problemns preferences for the three drinks : milk (M), coffee (C) and
= S - o tea (7). Hereported the following : 10 students had all the
3. Suppose 4;, 4, ........ Aj are thir .V._>e:> ;;‘;h i\lth five three drinks M, C and T: 20 had M and C: 30 had C and T:
elements and B,, B,. ....... B_ are n sets each with three 25had Mand T; 12 had M only; 5 had C only: and 8 had T

1 £ 5 I’i R that cach only. Using a Venn diagram find how many did not take
ClCE. = % U B, — e tha any of the three drinks. [1978]
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Hints & Solutions

[=] Topic-1: Sets, Types of Sets, Subsets, Power Set,

o

=__Cardinal Number of Sets, Operations on Sets

1. (d) P=1{0:sinB-cosb= \/Ecose}
= sin® = (V2+1)cos® = tanf= 2 +1
Now, Q= {0:sin0+cos0 = V25sin 0}
= cosO= (x/f—l)sin() = tan0 = SR V21
V2-1 J2+1
= tan@=~2+1
s P=Q
2. (@ S={1,2,3,4}
Let A and B be disjoint subsets of S
Now for any elementa €S, has got three possibilities
either, itis in A or B or none
= For every element out of 4 elements there are three
choices
. Total options = 3*=81
Here A # B exceptwhen A=B=¢
.. 81 —1=280 ordered pairs (A, B) are there for which A=B
Hence total number of unordered pairs of disjoint
subsets = §+ 1=41
2
ﬁ Topic-2: Venn Diagrams, De Morgan’s Law,
E:J Practical Problem
.. © Xa(Xul)f=XaXal)=-(aX)nkr
=0nY=¢ (" XNX=¢
2. (c) Letthe number of newspapers which are read be n.
Then 60 n=(300) (5)=> n=25
30 n
3. Given that FJI 4; = .UlBj =8 (i)
T Jj=

and each 4'/ contain 5 elements
So, total number of elements in 4, =5 x 30 =150.
Since each element of S belongs to exactly ten of the A/'s.

30
n(S):n(UAi}%:ls (i)
Li=l

Now, each B:S contain 3 elements
So, total number of elements in Bj =3xn=3n.

Since each element of S belongs toexactiynine of the B.*S.

n(S)=n LB :—7 B

from (ii) and (ii1)

(iii) [YoZ] (iv) [Xo(YoZ)]
From (ii) and (iv) (XoY)oZ = Xo(YoZ)
We have

n (U) =100, where U stands for universal set
nMn Cn T)=d=10;n(M N C)=b+d=20;.
n(Cn T)=d+f=30;n(M N T)=d+e=25;
=b=10,f=20ande=15

n(onlyM)=a=12;n(onlyC)=c=5;n(only ) =g=3
Filling all the entries we obtain the Venn diagram as shown :

U

G

e r

nMnCu IN=atb+c+d+e+f+g
=12+10+5+15+10+20+8 =80
nMu Cu I)'=100-80=20
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