Chapter 14

Sets

1. If A, B and C are three sets such that AnB=A

~Cand AU B =AU C, then [AIEEE-2009]
(1) A=C 2 B=C
@) AnB=¢ @) A=B

2. Let X ={1, 2, 3, 4, 5}. The number of different
ordered pairs (Y, Z) that can be formed such that
Yc X, ZcXand Y Zis empty, is
[AIEEE-2012] 7.

(1) 3 2 2°
3) 5° @) 52

3. In aclass of 140 students numbered 1 to 140, all
even numbered students opted Mathematics
course, those whose number is divisible by 3 opted

Physics course and those whose number is
divisible by 5 opted Chemistry course. Then the

number of students who did not opt for any of the 8:
three courses is [JEE (Main)-2019]
(M 1 (2 38
(3) 102 4) 42
4. Let S={1, 2, 3, ..., 100}. The number of non-
empty subsets A of S such that the product of
elements in A is even is [JEE (Main)-2019]
(1) 2100 _1 9.
(2) 2% +1
(3) 250(2%0 1)
4) 2591
5. Let Z be the set of integers.
10.

If A={xeZ:2%*26-5+6=11 gng

B ={xeZ: -3 < 2x -1 < 9}, then the number of
subsets of the set A x B, is [JEE (Main)-2019]

(1) 215 (2) 212
(3) 218 (4) 210

6. Two newspapers A and B are published in a city.
It is known that 25% of the city population reads

A and 20% reads B while 8% reads both A and B.
Furthar 2N% nf thnee whn read A hiit nnt R Innk

into advertisements and 40% of those who read B
but not A also look into advertisements, while 50%
of those who read both A and B look into
advertisements. Then the percentage of the
population who look into advertisements is

[JEE (Main)-2019]
(1) 13.9 2 13
(3) 12.8 @) 135

Let A, B and C be sets such that $ # An B c C.
Then which of the following statements is not true?

[JEE (Main)-2019]
(1) BNnC=¢
2 (CUAN(CuB)=C
B) fF(A-C)cB,thenAcB
@4 f(A-B)c C,thenAc C

Let A, B, C and D be four non-empty sets. The
contrapositive statement of “If A < B and B < D,
then Ac C’is [JEE (Main)-2020]

(1) Az C,thenAcBand Bc D

@ IfAgz C,thenA ¢ Band Bc D

3) fAgz C,thenAg BorBg D

@4) fAcC,thenBcAorDcB

If A={xeR:|x|<2}and B={xeR:|x-2|>3};
then [JEE (Main)-2020]
(1) A-B=[-1,2)

(2) AuB=R-(2,5)

(3) B-A=R-(-2,5)

@) AnB=(-2,-1)

Consider the two sets :

A = {m e R : both the roots of x2 — (m + 1)
x+m+ 4 =0 are real} and B = [-3, 5).

Which of the following is not true?
[JEE (Main)-2020]
(1) An B={3}
(2 B-A=(-3,5)
(3) AuB=R
(4) A-—B=(—0.-3)U(5.00)
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12.

13.

14.

15.

16.

A survey shows that 63% of the people in a city read
newspaper A whereas 76% read newspaper B. If x%
of the people read both the newspapers, then a
possible value of x can be

[JEE (Main)-2020]
(1) 37 (2) 55
(3) 29 4) 65
50 n

Let | JX; =JY; =T, where each X; contains 10
i=1 i=1

elements and each Y; contains 5 elements. If each
element of the set T is an element of exactly 20
of sets X/s and exactly 6 of sets Y;s, then n is

equal to [JEE (Main)-2020]
(1) 50 2 15
(3) 30 @) 45

A survey shows that 73% of the persons working
in an office like coffee, whereas 65% like tea. If x
denotes the percentage of them, who like both
coffee and tea, then x cannot be

[JEE (Main)-2020]
(1) 63 (2) 36
(3) 38 4) 54
Set A has m elements and Set B has n elements.
If the total number of subsets of A is 112 more

than the total number of subsets of B, then the
value of mn is [JEE (Main)-2020]

LetX={neN:1<n<50}.IfA={neX:nisa
multiple of 2} and B = {n € X : nis a multiple of 7},
then the number of elements in the smallest
subset of X containing both A and B is

[JEE (Main)-2020]

In a school, there are three types of games to be
played. Some of the students play two types of
games, but none play all the three games. Which
Venn diagrams can justify the above statement?

P Q R
(1) QandR (2) Pand Q
(3) Pand R (4) None of these

17th Mar (M)

17.

18.

19.

20.

21.

22.

23.

The sum of all the elements in the set
{ne{l2,..... , 100} | H.C.F. of n and 2040 is 1} is
equal to

22nd Jul (E)
LetA={n e N|n? < n+ 10,000}, B={3k + 1|k
N} and C = {2k | k € N}, then the sum of all the

elements of the set An(B-C)is equal to

27nd Jul (E)

Out of all the patients in a hospital 89% are found
to be suffering from heart ailment and 98% are
suffering from lungs infection. If K% of them are
suffering from both ailments, then K cannot belong
to the set:

(1) {84, 87, 90, 93}
(2) {84, 86, 88, 90}
3) {79, 81, 83, 85}
(4) {80, 83, 86, 89}

It A={xeR:lx=2>1,B={xeR:\x*—3 >1},

C={xeR:|x-4|>2} and Zis the set of all
integers, then the number of subsets of the set
(ANnBNCXnZis

27th Aug (M)
Let S={1, 2, 3, 4, 5, 6, 9}. Then the number of
elements in the set T={A < S : A= ¢ and the
sum of all the elements of A is not a multiple of 3}
is

27th Aug (E)
The number of elements in the set {xeR: (| x | — 3)
|x+4]|=6}is equal to : [JEE (Main)-2021]
(1) 4 @) 2
@) 1 @) 3
LetA={xeR:|x+1|<2}and B={xe R:|x-1
| > 2}. Then which one of the following statements
is NOT true? [JEE (Main)-2022]

(1) A=B=(-1,1)
@ B-A=R—(-3,1)
@) A B=(-3, 1]
4) AU B=R-[1,3)
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24.

25.

Let A={ne N:H.C.F. (n, 45)=1}and Let B = {2k
cke{1,2,...,100}}. Then the sum of all the elements
of AnBis [JEE (Main)-2022]

LetA={1,a,a,..a, 77} be a set of integers with

1<a <a,<..<a,<77 Lettheset A+ A=
{x+y:x,ye A} contain exactly 39 elements. Then,

the value of a, + a, +...+ a, is equal to

[JEE (Main)-2022]

Q

26.

27.

| x+3]-1

Let S:{Xe[—6, 3]-{-2 2}: x| -2 20} and

T={X€ZZX2—7| X|+9S0}- Then the number of

elementsin ST is [JEE (Main)-2022]

(17 @ 5
(3) 4 4) 3
Let A = {1, 2, 3, 4, 5, 6, 7}. Define B =
{TcA:either1gTor2eT}and C ={TcA:T
the sum of all the elements of T is a prime

number}. Then the number of elements in the set
Bu Cis [JEE (Main)-2022]
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Answer (2)
AnB=AnCandAuB=AuC
= B=C
Answer (1)
No. of ways =3 x 3 x 3 x 3 x3 =235
Answer (2)

M

o
CERD

A = {30, 60, 90, 120} = n(A)=4
B={®n neN, 1<n<23}-A = nB)=19
C={15n:neN,1<n<9%-A = nlC)=5
D={10n: ne N,1<n<14}-A = n(D)=10
n(E) = 70 — n(A) — n(B) — n(D) = 70 — 33 = 37
n(F) =46 — n(A) — n(B) — n(C) = 46 — 28 = 18
n(G) =28 — n(A)—n(C)-n(D)=28-19=9
= Number of required students
=140-(4+19+5+10+37+18+9)

=140 — 102 = 38
Answer (3)
Number of required = Total number of subsets
subsets — Total number of subsets
having only odd numbers
= 2100 _ 250
= 250(250 _ 1)
Answer (1)

2(x+2)(x2—5x+6) =1

= (x+2)(x-2)(x=3)=0

x=-2,2,3
A= {_2v 21 3}
— n(A)=3

B:-3<2x-1<9
-1<x<bandxeZ

B=1{0,1,2 3,4

n(B) =5

nAxB)=3x5=15

Number of subsets of A x B = 215

Answer (1)

3

n(Aonly) =25-8=17%

n(B only) =20 -8 = 12%

% of people from A only who read advertisement
=17 x 0.3 =5.1%

% of people from B only who read advertisement
=12 x 0.4 = 4.8%

% of people from A & B both who read
advertisement = 8 x 0.5 = 4%

Total % of people who read advertisement
=51+48+4=13.9%

Answer (3)
AnBcCandAnB=¢

(1) BN C = ¢ is correct

2 (CUAN(CuB)=Cu(AnB) =C
(correct) (becasue A N B < C)

3) fFA=CthenA-C=¢
Clearly ¢ < B but A < B is not always true.
@4) - A-BcCandAnBc CsoAcC (correct)
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10.

1.

12.

Answer (3)

Consider the statements;
p:AcBand Bc D
qg:AcC

Given statement is “If p then q”. It's contrapositive
will be “If not g then not p”

= IfAg Cthen A g BorB ¢ D.

Answer (3)
A={x:|x<2},B={x:|x-2| <3}
B o oA o b
-2 - 2 5

ANB={x:xe[-2-1)
AUB=R-{x:x¢e[25)|
A-B={x:xe(-12)

B-A= (—00,—2] v [5,00)
Answer (4)

A={meR:x*—m+ 1)x+m+ 4 =0 has real
roots}

A = {(—o0, =3] U [5, »} {D > 0}
B=[-3,5)=> A—-B= (-, -3) U[5, ©)
Answer (2)

A 8

y

Here 63 -x+x+76—-x+y=100

39+y=x
39 <x<63
Possible value of x is 55.
Answer (3)
50 n
Ux =Uy -7,
i=1 i=1
10 x 50 _5n
= 20 6

wn(X;)=10,n(Y;)=5
50 n

So, UX, =500, UY, =5n
=1 =1

= n=30

13.

14.

15.

16.

17.

Answer (2)

n(C) =73, n(T) =65
65>n(CnT)=65+73-100
65> x> 38
X # 36

Answer (28.00)

Number of subsets of A = 2™

Number of subsets of B = 2"

Given = 2M — 2" = 112
(m, n)=(7, 4)

= mn =28

Answer (29)
X={1,23,4, ..., 50}
A={24,6,8, ..., 50}
B ={7, 14, 21, 28, 35, 42, 49}

Here n(A v B) = n(A) + n(B) — n(A n B)

= 29.

Number of elements in smallest subset of X
containing both A and B is 29.

Answer (4)

As none play all three games, the intersection of
all three circles must be zero

Hence none of P, Q, R justify the given statement.
Answer (1251)

2040 = 23-3-5-17
Let

A = Sum of all numbers which are divisible by
2 upto 100

B = Sum of all numbers which are divisible by
3 upto 100

C = Sum of all numbers which are divisible by
5 upto 100

D = Sum of all numbers which are divisible by
17 upto 100

AuBUCUD = (A+B+C+D)—(AnB+AnC +
A~D + BNnC +BnD + CnD) +
(AnBNC + AnBND + AnCND +
BNCnD) — (AnBNCND)

= (50 x 51 + 33 x 51 + 1050 + 51 x 5)
— (51 % 16 + 550 + 102 + 315 + 51
+85) + (180 + 0 + 0 + 0) — 0 = 3799

Required sum = 5050 — 3799 = 1251
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Answer (832)
A={1,2,3, ..., 100}

and B—C = {3k + 1| k < even}
= B-C={7,13,19, ..., 97}

Sum of all elements = %[7 +97] =832

Answer (3)

Let A denotes the set of patients suffering from
heart ailment and B denotes the set of patients
suffering from lungs infection.

n(A) =89, n(B) =98 and n(An B) = K
n(A v B) = n(A) + n(B) — n(A n B)

= 89 +98 - K< 100

= K=>87

Answer (256)

A={xeR:lx-2>1}

Ix=2/>1= x—2>1orx—2<-1
x>3or x<1 (1)

B={xeR: x2—3>1}

x> -3>0o0r x2—-3>1

x2-4>0 = x>2orx<=2 ..(ii)

C={xeR:x-4]>2|

X—4>2 or x—-4<-2

xX>6 o x<2 ... (i)

(AnBNnC) =x<-2orx>6

(ANBNCYnZ=-2<x<6
MANBANCECNZ}=8

No. of subsets = 28 = 256
Answer (80)

There 2 numbers of the type 3\ + 1, 2 numbers of
the type 31 — 1 and 3 numbers of the type 3.

So number of subsets whose sum is divisible by 3
=23.(2c¢ + 2c? + 2C3)
=48

Required number of subsets = 27 — 48 = 80

22.

23.

24.

25.

Answer (2)

If xe(—o0, —4)
x+3)(x+4)=6=>x2+7x+6=0=>x=-6
only

If xe(—4, 0)

x+3)(x+4)=-6=x2+7x+18=0= No
solution.

If x<(0, oo)
(x=3)(x+4)=6=>x2+x-18=0
= @4 only.

So the given set contains only 2 elements.
Answer (2)

A=(=3,1)and B = (-0, =1] U [3, »)

So,A-B=(-1,1)
B—-A=(—0,-31U[3,©)=R~- (-3, 3)
AnB=(-3,-1]

and AUB= (o, 1) U[3,0)=R-[1, 3)

Answer (5264)

Sum of all elements of A~ B =2 [Sum of natural

numbers upto 100 which are neither divisible by 3

nor by 5]

100 x 101 33x34 20 x 21 6x7
=2 -3 -5 +15
2 2 2 2

=10100 - 3366 — 2100 + 630

= 5264

Answer (702)

If we write the elements of A + A, we can certainly
find 39 distinctelementsas1+1,1+a,1+a,,.....1
+ta,1+77,a +77,a,+77,...... a,+77,77+77.

It means all other sums are already present in these
39 values, which is only possible in case when all
numbers are in A.P.

Let the common difference be ‘d'.

77=1+19d=d=4

18
So, Y a = %[2::;1 +17d]=9[10+68] = 702
i=1



MATHEMATICS

26. Answer (4) And C' is a set containing subsets of A whose

sum of elements is not prime.
| x[?-7|x]|+9<0
So, we need to calculate number of subsets of

3, 4, 5, 6, 7} whose sum of elements plus 1 is
| Ie[7—\/13 7+\/13} ¢ } P
sy i

composite.
2 2

Number of such 5 elements subset = 1
As xeZ

Number of such 4 elements subset = 3 (except

So, be 2, +3, +4, 45 -
0, x can be selecting 3 or 7)

Outof these values of x, Number of such 3 elements subset = 6 (except
x=3,-4,-5 selecting {3, 4, 5}, {3, 6, 7}, {4, 5, 7} or {5, 6, 7})
satisfy S as well Number of such 2 elements subset = 7 (except
nS A T)=3 selecting {3, 7}, {4, 6}, {5, 7})

Number of such 1 elements subset = 3 (except
27. Answer (107) selecting {4} or {6})
(BCY =B nC Number of such 0 elements subset = 1
B' is a set containing sub sets of A containing

element 1 and not containing 2. AENA N1 = n(BUC) = 27 - 21 = 107
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