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SOLVED SUBJECTIVE EXAMPLES

Example: 1  Which of the following is the empty set 0]
(a) i X is areal numberand *°~1=0}  (b) {x:x is a real number and X" +1=0}
(c) {x : xis a real number and X* ~9=0} (d){x : x is a real number and

X% =x+2}

Example: 2 Theset A= X:XeRxX* =16 5h4 2x=6} gquals

(a) ¢ (b) [14, 3, 4] (c) [3] (d) [4]
Solution: (a) Xx*=16 = x=+4

2x=6 = x=3

There is no value of x which satisfies both the above equations. Thus, A=9 |
Example: 3 If a set A has n elements, then the total number of subsets of A is

(a) n (b) n° (c) 2 (d) &
Solution: (c) Number of subsets of A= Co*+"C1+.ooeet"Cp =27

Example: 4 Two finite sets have m and n elements. The total number of subsets of the first set
is 56 more than the total number of subsets of the second set. The values of m and
n are

(@) 7,6 (b) 6,3 (c) 5,1 (d) 8,7
Solution: (b) Since 2"-2"=56=8x7=2°x7 = 2'Q@""-1=2>x7
n=3 and 2" =8=23
= mM-n=3 = mMm-3=3 = mMm=6

“m=6,n=3

Example: 5 The number of proper subsets of the set {1, 2, 3} is

(a) 8 (b) 7 (c) 6 (d) 5
Solution: (c) Number of proper subsets of the set {1, 2, 3) = 2° -2=6
Example: 6 If X=18"-7n-1:neN} gpq Y ={4An-1:ne N}, then

(a) X< (b) Y&X (c) X=Y (d)None of these
Solution: (a) Since 8" -Tn-1=7+1)"-7n-1 - 7"+"C,7"* +"C,7"? +....4"C,,,7+"C,, - Tn-1

— "C,7*+"C373 +...4"C, 7" (
"c, ="C,,"C, ="C, , etc.
— 49"C, +"C5(N)+.....+"C, 7]
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8"-7n-1 is a multiple of 49 for n>2 .

For n:l’ 8"—7n—1=8—7—1:0 ’ For n:21 8”—7”—1:64—14—1:49

8"-7n-1 s a multiple of 49 for all neN.

- X contains elements which are multiples of 49 and clearly Y contains all multiplies of 49.

Example: 7

Solution: (b)

Example: 8

Solution: (c)

Example: 9

Solution: (a)

Example: 10

Solution: (d)
Example: 11

Solution: (b)

Example: 12

Solution: (a)
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Given the sets A= -231.B=134} ,C={4,5, 6}, then AY(BNC) jg

(a) {3} (b) {1,2, 3, 4} (c) {1,2, 4, 5} d {1, 2,3,
4,5, 6}
BmC:{4}, - AuBnC) = {1, 2,3, 4}.
If A<B then AUB is equal to
(@) A (b) BNA (c) B (d) None of
these
Since A<B = AUB=B
If A and B are any two sets, then AV (AN B)js equal to
[Karnataka CET 1996]
(@) A (b) B (c) A° (d) B
ANnBc A . Hence AUANB)=A _
If Aand B are two given sets, then ANANBY s equal to
(@) A (b) B (c) ¢ (d) ANB°
AN(ANBY =AN(A°UB) = (ANA)U(ANBS) — ¢u(AmBC):Ar\BC_
If N,={an:ne N}, then N;nN, =
(a) M (R () " (d) Mo

N3N N, =1{3691215.....n{4,8,1216 20.....}

={12, 24, 36......} = Ny,

Trick: N3 Na=Np, [0 3, 4 are relatively prime

numbers]

If aN={ax:xeN} gnd bNncN=dN  where b, ceN are relatively prime, then
[DCE 1999]
(@) d=bc (b) c=bd

(c) b=cd (d) None of

these

bN="the set of positive integral multiples of b, ¢cN = the set of positive integral

multiplies of c.
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bNncN = the set of positive integral multiples of bc = bc N o bc
are prime]
d=bc .

Example: 13 If the sets A and B are defined as

A={(x,y):y=%,0¢XeR}

B={y):y=-x,xeR}

, then
(a) AnB=A (b) AnB=B (c) AnB=9¢ (d) None of
these
1 1
. . y = _'y: X —X=— 2 . .

Solution: (c) Since X meet when X = x“=-1_ which does not give any real
value of x
Hence ANB=9

Example: 14 Let A=X:X<RIX|<1l; B=[x:xeR|x-1[21] 5nq AUB=R-D, then the set D is
(a) [x:1<x<2] (b) [x:1<x< 2] (C) [x:1<x<2] (d) None of
these

Solution: (b) A=[X:xeR-1<x<ll

B=[x:xeR:x-1<-1 or x-1>1] - [x:xeR:x<0orx=>2]
AuB=R-D
Where D = [x:xeR,1<x<2]
Example: 15 I[f the sets A and B are defined as
A={ky):y=€"xeR}

B={y):y=x,xeR}, then

(a) B<A (b) A<B (c) ANB=¢ (d)
AUB=A

Solution: (c) Since, ¥=€ and Y=* do not meet for any x<R
AnB=¢ )

Example: 16 If X={4"-3n-1:neN} 5nq Y ={9-1):ncN}, then XUY js equal to
(a) X (b) Y (c)N (d)None of these
Solution: (b) Since, 4" -3n-1=(3+1"-3n-1 = 3"+"C;3"1+"C,3" % +....+"C, 13+"C, - 3n-1
_ "C,3*+"C3.3% +....4"C, 3" (”CO ="C,,"C, ="C, , etc.
- 9'C, +"C5(3)+....+"C, 3]
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4"-3n-1 s a multiple of 9 for N=2

For =1 4"-3n-1 = 4-3-1=0_ For N=2 4"-3n-1= 16-6-1=9

4"-3n-1 is a multiple of 9 for all neN

- X contains elements which are multiples of 9 and clearly Y contains all multiples of 9.

Example 17:

Solution:

Example 18:

Solution:

Example 19:

XcY .oXuy=Y

In a group of 70 people, 37 like coffee, 52 like tea and each person likes at least one
of the two drinks. How many people like both coffee and tea?

Let A = set of people who like coffee

B = set of people who like tea
Given. N(AUB)=70, n(A)=37, n(B)=52

To fing MANB)

n(AnB)=n(A)+n(B)-n(AUB)_ 37 + 59 _ 70 = 19

If 53% of persons like oranges where 66% like apples, what can be said about the
percentage of persons who like both oranges and apples?

Let the total number of persons = 100 = n(A v B)=100

Let A = {x : x like oranges}

B ={x: x likes apples)

Then N(A)=53,n(B) =66 A B

AnB={x:x likes oranges and apples both}

Now, n(AuB)=n(A)+n(B)-n(AnB)

n(AnB)=n(A)+n(B)-n(AuB)=53+66-100 =19

Let A has 3 elements and B has 6 elements. What can minimum number of elements
in AUB 2

H.Q. 4/469 GF; Vaishali GZB. www.ceeclasses.info 9818949775, 01204568775

20


http://www.eeeclasses.info

Solution:

Example 20:

Solution:

ey

e-Edge Education Centre

Clearly AU B will contain minimum number of elements S
if A c B or B c A B

syt MA)=3<6=n(B) @

BzA . AcB

Thus AuB=B . n(AuB)=n(B)=6

Thus AU B contains at least 6 elements

In a group of 2000 people, there are 1500, who can speak Hindi and 800, who can
speak Bengali. How many can speak Hindi only? How many can speak Bengali only?
How many can speak both Hindi and Bengali?

Let A= {x:x speaks Hindi}, B = {x: x speaks Bengali}

Then A—B = {x:x speaks Hindi and can not speak Bengali}
B-A = {x : x speaks Bengali and can not speak Hindi}
AnB = {x : x speaks Hindi and Bengali both)

Given. N(A)=1500, n(B)=800, n(AUB)=2000

Now, MANB)=n(A)+n(B)-n(AuB)

= 1500 + 800 — 2000 = 300

Number of people speaking Hindi and Bengali both is 300

n(A)=n(A-B)+n(AnB) _

n(A -B)=n(A)-n(A~B)=1500 - 300 = 1200

Example 21°:

Also. N(B—A)=n(B)-n(A~ B)=800-300 =500

Thus number of people speaking Hindi only = 1200
And number of people speaking Bengali only = 500

A class has 175 students. Following is the description showing the number of
students studying one or more of the following subjects in this class.

Mathematics 100, Physics 70, Chemistry 46; Physics and Chemistry 23; Mathematics
and Physics 30; Mathematics and Chemistry 28; Mathematics, Physics and Chemistry
18.
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How many students are enrolled in Mathematics alone, Physics alone and Chemistry
alone? Are there students who have not offered any of these three subjects.

Solution: Let A, B and C denote the sets of students
studying Mathematics, Physics and Chemistry A
respectively.

S

Let us denote the number of elements

(students) contained in the bounded region as

shown in the diagram by a, b, ¢, d, e, fand g &
respectively. v

Then a+d+g+e=100

b+f+g+e=70

c+f+g+d=46
g+e=30
g+d=28
g+f=23

g=18
Solving these, we get

g=18, f=5,d=10,e=12,¢=13,b=35, a=60
a+b+c+d+e+f+g =153

So, the number of students who have not offered any these three subjects
175-153 =22

Students studying Mathematics only = a = 60

Students studying Physics only = b = 35

Students studying Chemistry only = ¢ =13

Example 22:
For any sets A, B, C. Using logical method, prove that
i) AnB-4)=¢ i) A-B=B-AeA=B
iy AuB)-(AnB)=(A-B)u(B-A4) vy AvB=(A-B)u(B-A)u(AnB)

Solution: (i) Let xeAn(B-A) xeA ang X<(B-A)

= xeA and (xeBand x¢A)

- (xeAand xeB) 4 (xeAand xeA)
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o xe(AnB) g4 Xeo

= X< [0 ¢ has no element]
Hence An(B-A)co (i)
But ¢ is a subset of each set.
- 0cAn(B-A) ...(ii)
An(B-A)=

From (i) and (ii), we have,
iy A-B=B-A=A=B

Only if part: Let A—-B=B-A ...(D)

To prove A=B

Let XEA o (xeAand x¢B) or (xeA and xeB)

o xe(A-B) o xe(AnB)
o x€B-A) o xcAnB [from (i)]
o (xeB and x¢A) oF (xeB and xeA)
& xeB

Hence A=B

If part: Let A=B ...(ii)

Toprove A-B=B-A

Now, A-B=A-A=¢ [0 B=A]

and B-A=A-A=¢ 0 B=Al
A-B=B-A

Thus A=B = A-B=B-A

(i) xe(AuB)-(AnB)

xe(AUB) A xg(AnB)

s [~ stands for ‘and’]
o (XeAvXeB)/\ (XeEAvXeEB) [V stands for ‘or]
o lxeAvxeB)a(xgA)lvixeAv xeB)A x¢B]

o [xeB-AlvxeA-B]

o xe(B-Au(a-B)

o Xxe(A-B)u(B-A) 0 AuB=BUA]
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Thus AUB)-(AnB)=(A-B)u(B-A)

(ivy X€eAUB & xeA or xeB

& (XA and X£B)or (xegAand xeB) or (xeA or xeB)
o xeA-B or xeB-A or xeAnB

o xec(A-B)u(B-A)U(AnB)

AUuB=(A-B)uB-A)U(AnB)
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