Questionl

Let S = {1, 2, 3,...,10}. Suppose M is the set of all the subsets of S, then
the relation R={(A,B): AnB#@; A B € M}is:

[27-Jan-2024 Shift 1]

Options:

A.

symmetric and reflexive only
B.

reflexive only

C.

symmetric and transitive only
D.

symmetric only

Answer: D

Solution:

Let §={1,2.3,.... 10}
R={(A.B):ANB#¢ A BEM}
For Reflexive,
M is subset of ' 5

So 0 EM
foreNe=2o
= but relationis AMB#¢
So it is not reflexive.
For symmetric,
ARB ANB#¢,
=BRA =BNAZ¢,
So it is symmetric.
For transitive,
Ifa={1,2),(2 3
B={(2.3).G.9

C={(3.4).(.6)}

ARB & BRC but A does not relate to C

So it not transitive



Question2

Let R be a relation on Z x Z defined by (a, b) R (c, d) if and only if ad -
bc is divisible by 5 . Then R is

[29-Jan-2024 Shift 1]

Options:

A.

Reflexive and symmetric but not transitive

B.

Reflexive but neither symmetric not transitive
C.

Reflexive, symmetric and transitive

D.

Reflexive and transitive but not symmetric

Answer: A

Solution:

{a. D)R{a. byas ab—ab=10

Therefore reflexive

Let (a, 5)R(c, d) = ad — be is divisible by 5
=bc —ad is divisible by 5 = (c. d)R{a. b}
Therefore symmetric

Relation not transitive as (3. 1)R{10. 5) and (10, 5)R(1. 1} but (3, 1) is not related to (1. 1)

Question3

If R is the smallest equivalence relation on the set {1, 2, 3, 4} such
that {(1, 2), (1, 3)} C R, then the number of elements in R is

[29-Jan-2024 Shift 2]



Options:
A.
10
B.
12

C.
8

D.
15

Answer: A

Solution:

Given set {1, 2, 3, 4}

Minimum order pairs are
(1,1),(2,2),(3,3),(4,4),3,1),(2,1),(2,3),(3,2), (1, 3), (1, 2)

Thus no, of elements = 10

Question4

A group of 40 students appeared in an examination of 3 subjects -

Mathematics, Physics & Chemistry. It was found that all students passed
in at least one of the subjects, 20 students passed in Mathematics, 25
students passed in Physics, 16 students passed in Chemistry, at most 11
students passed in both Mathematics and Physics, at most 15 students
passed in both Physics and Chemistry, at most 15 students passed in
both Mathematics and Chemistry. The maximum number of students
passed in all the three subjects is____

[30-Jan-2024 Shift 1]

Answer: 10

Solution:



e
11 —x =0 (Maths and Physics)
x=11
x = 11 does not satisfy the data.

Forx=10

Hence maximum number of students passed in all the three subjects is 10 .

Question5

The number of symmetric relations defined on the set {1, 2, 3, 4} which

are not reflexive is____
[30-Jan-2024 Shift 2]
Answer: 960

Solution:

n—n

Total number of relation both symmetric and reflexive =2 *

f =

Total number of symmetric relation =2 -

= Then number of symmetric relation which are not reflexive

nin+ 1) nin—1}
- e e

=2 1 -2 2

=210 ¢
=1024 —64

=960



Question6

LetA={1,2,3,4} and R = {(1, 2), (2, 3), (1, 4)} be a relation on A.
Let S be the equivalence relation on A such that RCS and the number of
elements in S is n. Then, the minimum value of n is

[31-Jan-2024 Shift 1]

Answer: 16

Solution:

All elements are included

Answeris 16

Question7

Let A = {1, 2, 3,........ 100}. Let R be a relation on A defined by (x, y) €
R if and only if 2x = 3y. Let R1 be a symmetric relation on A such

that RCR1 and the number of elements in R1 is n. Then, the minimum
value of n is

[31-Jan-2024 Shift 2]

Answer: 66

Solution:

R ={(3, 2), (6, 4), (9, 6), (12, 8),......... (99, 66)}
n(R) = 33

. 66



Questiond

Let A = {1, 2, 3,...20}. Let R; and Ry two relation on A such that
R1 = {(a, b) : b is divisible by a}

R2 = {(a, b) : a is an integral multiple of b}.

Then, number of elements in Ry — Ry is equal to

[1-Feb-2024 Shift 1]

Answer: 46
Solution:

nff =20+ W65+ 283424237 R+ F. H1]

10 imes
a(R,) = 66

R, NR,={(1.1).(2.2). ...(20,20)}

aR, NR)=20

n(R, ~R;) =n@®,) —n(R, NR,)

=n(R,)—20

=66 —20

R,—R,=46 Pair

Question9

The number of elements in the set
S={x,v,2):x,y,z€Z,x+2y+3z2=42,X%x,y, z = 0} equals
[1-Feb-2024 Shift 1]

Answer: 169

Solution:



z=0 x+2y=42=22
z=1 x+2v=39=20
z=2 x+2y=36=19
z=3 x+2y=30= 17
z=4 x+2v=30= 16
z=35 x+2y=27T=14
z=6 x+2yv=24= 13
z=17 x+2y=21=11
z=8 x+2y=18=10
z=9 xt+2y=15=>8
z=10 xt+2y=12=7
z=11 x+2y=9=535
z=12 xt+2y=6=4
z=13 xt+2y=3=12
z=14 x+2y=0=1
Total : 169
Questionl10

Consider the relations R and Ry defined as aR1b < a2 + b2 =1 for all
a,b,e Rand (a,b) Ry (c,d)a+d=b+ cforall (a, b), (c, d) € N x N.
Then

[1-Feb-2024 Shift 2]
Options:

A.

Only R, is an equivalence relation

B.

Only R, is an equivalence relation

C.

R; and Rj both are equivalence relations

D.

Neither R nor R; is an equivalence relation

Answer: B

Solution:



aRlb@a2+bz= l:a.bER
(a.b)R,(c.d)=a+d=b+c:(a.b).(c.d)EN
for R, : Not reflexive symmetric not transitive
for R, : R, is reflexive, symmetric and transitive

Hence only R, is equivalence relation.

Questionll

The minimum number of elements that must be added to the relation
R = {(a, b), (b, c), (b, d)} on the set {a, b, ¢, d } so that it is an
equivalence relation, is__

[24-Jan-2023 Shift 2]

Answer: 13

Solution:

Given R = {(a, b), (b, c), (b, d )}

In order to make it equivalence relation as per given set, R must be

{(a, a), (b, b), (c, ¢), (d, d), (a, b), (b, a), (b, ¢), (c, b), (b,d), (d, b), (a, c), (a,d), (c,d), (d, c), (c,a),(d,a)}
There already given so 13 more to be added.

Questionl12

In a group of 100 persons 75 speak English and 40 speak Hindi. Each
person speaks at least one of the two languages. If the number of
persons, who speak only English is a and the number of persons who

speak only Hindi is B, then the eccentricity of the ellipse 25(B2x2 + a?y?)
— 22 3
= a“Bcis:

[6-Apr-2023 shift 2]

Options:
A.

V129
12




12

Answer: C

Solution:

Solution:
nfA N B)=n(A)+n(B)-n(ANB)
n{ABB)=75+40-100
n(ANB)=15
Only E — 60 ¢ =60
Only H—25§=25
Both =15

Il 5.
25¢, 257
o Jin
25%° . (25y)) _

(60"  (25)

1

s 25><2ﬁ5}
(60)°
e (60)2—(?5)2
(60)°
2 (60—25)(60+25)
60 = 60
2o (3585 _ 119
6060 144
_ Vi
T
Questionl3

Let the number of elements in sets A and B be five and two respectively.
Then the number of subsets of A X B each having at least 3 and at most
6 elements is:

[8-Apr-2023 shift 1]



Options:
A.

752

772

782
D.
792

Answer: D

Solution:

Solution:
n(A=B)=10

I'DC3 s 10C4+ 10ci+ l[JICTé =792

Questionl4

The number of elements in the set {nez : |n2 — 10n + 19| <6} is

[10-Apr-2023 shift 1]

Answer: 6

Solution:
—6<n"—10n+19<6
=n"—100+25>0 and n°—10n+13<0
m—5)>05-3V2<n<5+3V2
NeZ—{5}n=12.3.4.5.6,7.8)
(1) L (11)
From (1) M (i1)
N=1{2.3.4.56.8.)

Number of values of n=6



Questionl5

The number of elements in the set S = {0 €[0, 2] : 3cos?0 — 5co0s20 -
2sin®0 + 2 = 0} is :

[11-Apr-2023 shift 1]
Options:

A.

10

D.
12

Answer: B

Solution:

Solution:
3cos*f— Scos’0—2sin G+2=0
= 3cos’0— 305’0 — 2c0s’0—25in °9+2=0
= 3cos'6—3cos @ + 2sin 26— 2sin "6 =0
= 3coszﬁ(cos:9— 1)+ 2sin 39(3:’?1 B-1)=0
= —3cos #sin 26+ 2sin 26(1 + sin 29):0329— ]
= gin :990329(5 +2sin*6-3)=0
= sin jﬂcoszﬁ(Esm H-1)=0
(Cl)sin *9=0— 3 solution: 6= {0, w, 2a}

3T
2

(C2) cos?0=0 — 2 solution; §= |

[—

,._,
I-_J_l =

(C3) sin "6 =

[

— 4 solution; 6= ¢ =, =, — —:

No. of solution =9

Questionl6

An organization awarded 48 medals in event ' A, 25 in event ' B ' and
18 in event ' C '. If these medals went to total 60 men and only five men
got medals in all the three events, then, how many received medals in
exactly two of three events ?



[11-Apr-2023 shift 1]

Options:

A.

15

B.

9

C.

21

D.

10

Answer: C

Solution:

Solution:
Al =48
B| =25
C|=18

AUBUC| =60 [Total]

ANBNC| =5

A B

ANBNC|=Y|A|-Y|ANB|+|ANBNC
=3 ANB| =48+25+18+5-60

=36
No. of men who received exactly 2 medals
=Y |ANB|-3|ANBNC]

=36—15

=21

Questionl?7

The number of the relations, on the
set {1,2,3} containing (1,2) and (2,3), which are reflexive and transitive



but not symmetric, is

[12-Apr-2023 shift 1]

Answer: 3
Solution:
A={1.2.3}
For Reflexive (1, 1)(2.2).(3.3)€ER
For transitive : (1.2)and (2. 3)ER=(1.3)ER
Not symmetric : (2, 1)and (3. 2) € R
R, = {(1. 1), (2.2). 3. 3). (1. 2). (2. 3). (1. 3)}
R, = {(1. 1), (2. 2). (3. 3). (1. 2). (2. 3). (1. 3)(2. 1)}
Ry = {(1. 1). (2. 2). (3. 3). (1. 2). (2. 3). (1. 3)(2. 1)}

2
| (]

2
| (]

Questionl$8

The number of elements in theset {n € N:10 =n < 100.and 3* - 3is a
multiple of 7} is

[15-Apr-2023 shift 1]

Answer: 15

Solution:

n € [10. 100]

3" -3 is multiple of 7
3"=71+3

=113, W0 OF

Number of possible values of n=15

Questionl19

LletA={z€eC:1=s|z-(1+i)|=2}andB={z€A:|z-(1-1)| =1}.
Then, B :
[24-Jun-2022-Shift-1]



Options:

A. is an empty set

B. contains exactly two elements
C. contains exactly three elements
D. is an infinite set

Answer: D

Solution:

Solution:
Let,z=x+iy

Given, 1=|z—(1+1)| =<2
=1<|x+iy—1-i|<2
=1<|x-D+iy—1)| <2
=15 V- 1P+ -1 <2

It represent two concentric circle both have center at (1, 1) and radius 1 and 2 .

Also given,
z—(l—-9|=1
= |x+ip=1+i] =1

= |(x—D+iy+1)| =1

= V- D+ =1

This represent a circle with center at (1, —1) and radius = 1.



Y

Question20
LletA={x€R:|x+1|<2}and B={x€R:|x—-1| =2}. Then which

one of the following statements is NOT true?
[25-Jun-2022-Shift-2]

Options:
ALA-B=(-1,1)
B.B-A=R-(-3,1)
C.AnB= (-3, —-1]
D.AuB=R-1I1, 3)

Answer: B

Solution:

Solution:

A=(-3.1)and B=(-».—1]U[3, %)
S0, 4-B=(-1.1)
B—A=(—%.-3]U[3.%)=R—(-3.3)
ANB=(-3.-1]

and AUB =(—=. )U[3.%)=R—[1.3)

So Option B is not True

Question21

LetA={n€N :H.C.F.(n,45)=1} and

LetB={2k: k€ {1,2,...... , 100} }. Then the sum of all the elements of
AnBis

[26-Jun-2022-Shift-1]



Answer: 5264

Solution:

Solution:

Sum of all elements of ANB=2 [Sum of natural numbers upto 100 which are neither divisible by 3 nor by 5 ]

2 5[ 2

i . - J . -

-2 100= 101 ¢ 33><34'} _5(' 20:21:)_‘_15[': 6.:<_7]]

=10100—3366—2100 + 630

= 5264
Question22
LetasetA=A,UA,u..... UA, where AinA;=¢@fori=zj 1=jj=k

Define the relation R from Ato Aby R = { (x,y) : y € A,. if and only if
.X€A,1=si=sk} Then Ris:
[29-Jun-2022-Shift-1]

Options:

A. reflexive, symmetric but not transitive.

B. reflexive, transitive but not symmetric.

C. reflexive but not symmetric and transitive.
D. an equivalence relation.

Answer: D

Solution:

R={(X,y):y€Ai, iff xEAilsizk}

(1) Reflexive
(a,a) =a €A, iffa€A

(2) Symmetric
(a,b)=a €A iffbEA,

(b,a) ERasb €A iffa€A,

(3) Transitive

(a, b) € R&(D, c) €ER

=a €A iffbEeEA&Db EA, iffc €EA
=a €A iffc €A,

=(a, c) € R.

= RElation is equivalnece.



Question23

LetA={1,2,3,4,5,6,7}.Define B={T cA:either1 €T or2€T}
and C = {T € A:T the sum of all the elements of T is a prime number
}. Then the number of elements in the set Bu Cis____
[25-Jul-2022-Shift-2]

Answer: 107

Solution:

“(BuC) =B nC

B is a set containing sub sets of A containing element 1 and not containing 2.

And C is a set containing subsets of A whose sum of elements is not prime.

So, we need to calculate number of subsets of {3, 4, 5, 6, 7} whose sum of elements plus 1 is composite.
Number of such 5 elements subset =1

Number of such 4 elements subset = 3 (except selecting 3 or 7))

Number of such 3 elements subset = 6 (except selecting {3, 4, 5}, {3,6, 7}, {4, 5, 7} or {5, 6, 7} )
Number of such 2 elements subset 7 (except selecting {3, 7}, {4, 6}, {5, 7})

Number of such 1 elements subset = 3 (except selecting {4} or {6} )

Number of such 0 elements subset =1

n(BnC)=21=nBuC)=2"-21=107

Question24

LetA={1,2,3,4,5,6,7} and B = {3, 6, 7, 9}. Then the number of
elements in the set {C S A:CnB = @} is

[26-Jul-2022-Shift-2]

Answer: 112

Solution:

=49 2 Fea s Eegusp e fo0G 7 0L

Total subset of 4 =2" = 128

C N B =¢ when set C contains the element 1. 2. 4, 5
~8={CC A;CNB#gp}

= Total —(CMNB=g)

=128-2%=112



Question25

Let R, and R, be two relations defined on R by aR;b « ab = 0 and
aR,b  a = b Then,
[27-Jul-2022-Shift-1]

Options:

A. R, is an equivalence relation but not R,

B. R, is an equivalence relation but not R,

C. both R, and R, are equivalence relations

D. neither R, nor R, is an equivalence relation
Answer: D

Solution:

R,={xy=0,x,y €R}

For reflexive x x x = 0 which is true.

For symmetric

fxy=0=yx=0

fx=2,y=0andz = -2

Thenx-y = 0&y-z =0 butx-z = 0 is not true
= not transitive relation.

=R, is not equivalence

R, if a = b it does not impliesb = a

=R, is not equivalence relation

Question26

For a € N, consider a relation Ron N given by R. = {(x,y) : 3x+ ayis a
multiple of 7}. The relation R is an equivalence relation if and only if :
[28-Jul-2022-Shift-1]

Options:

A .a=14



B. a is a multiple of 4
C. 4 is the remainder when a is divided by 10
D. 4 is the remainder when « is divided by 7

Answer: D

Solution:

R ={(x,y): 3x + ay is multiple of 7}, now R to be an equivalence relation
(1) R should be reflexive : (a, a) E RVa EN
~3a+aa =7k

L3+ a)a=T7k

-'-3+oc=7k1=>0(=7k1—3

=7k, +4

(2) R should be symmetric : aRb < bRa
aRb:3a+ (7k—3)b = 7m

=3(a—Db)+ 7kb = 7m

=3(b—a)+ 7ka = 7m

So, aRb = bRa

~ R will be symmetric fora = 7k, — 3

(3) Transitive : Let (a, b) €R, (b, c) €ER
=3a+ (7k—3)b = 7k1 and

3b + (7k, — 3)c = 7k,
Adding 3a + 7kb + (7k, — 3)c = 7(k, + k)

3a+ (7k2 —3)c=7m
s(a, c) ER

R is transitive
La=7k—-3=7k+4

Question27

Let R be a relation from the set {1, 2, 3, ..., 60} to itself such that
R = {(a, b) : b = pq, where p, q = 3 are prime numbers }. Then, the
number of elements in R is:

[29-Jul-2022-Shift-1]

Options:

A. 600

B. 660

C. 540

D. 720

Answer: B

Solution:



b can take its values as 9, 15, 21, 33, 39, 51, 57, 25, 35, 55, 49
b can take these 11 values and a can take any of 60 values
So, number of elementsin R =60 x 11 = 660

Question28

Let A={n€&€N :nisa3-digit number } B={9k+2:k&Ee N}

and C={9k+1:k€eEN} forsomel(0<1<9)

If the sum of all the elements of the set An (BuC)is 274 x 400, then 1
is equal to

[2021, 24 Feb. Shift-1]

Answer: 5

Solution:

Given, A= {n €N :nisa 3 -digit number }

B={9% +2:keN}

C={9% +1:keN}

'3 digit number of the form 3k + 2 are {101, 109, ... 992}
= sum = 10101 + 992] = 100X 1093

Similarly, 3-digit number of the form 9k + 5 is

100 100 x 1099

[~ numbers are 104, 113, ..., 995] Their sum = 100 X21093 + 100 X21099

=100 x 1096 = 400 x 274

Hence, we can say the value of I = 5 as the second series of numbers obtained by set C is of the form 9k + 5.
.. Required value of I =5

Question29

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 diagram can justify the above statement?

(P) Q) (R)

[2021, 17 March Shift-1]
Options:
A.Pand Q



B.Pand R
C. None of these
D. 0 and R

Answer: C

Solution:

Solution:

The shaded region of  The shaded region The shaded region
this Venn diagram  of this Venn diagram  of this Venn diagram

represents the represent the students represent the students
students who play all who play all three who play all three
three types of games. type of games. type of games.
Question30

LetA={n €N | n?=n+10, 000},

B={3k+1|k&E€N}and C= {2k | k € N}, then the sum of all the
elements of the set A n (B — C) is equal to

[2021, 27 July Shift-II]

Answer: 832

Solution:

Solution:

LetA={n €N | n®*=<n+ 10000}
n? < n+ 10000

n?—n = 10000

= nn—-—1)=<100x 100

= A={1,2,3,...... , 100}

Now, B={3k+1|k&eN}



B=4{4,7,610,13, ...}
andC = {2k | ke N}
C=4{2,4,6,8, ...}

So, B—-C=4{7,13,19, ...... , 97, ...}
So,An(B-C)={7,13,19, ...... , 97}
This form an AP with common difference
(d=6)
= 97=74+(n—-1)6
n= 976_7+1 =16 [va,=a+(n—1)d]

16
Hence, sum = ?[7 + 97]

=832 {vs,= 2a+1)}

Question31

IfA={x€eR:|x-2]|>1},
B={xeR:{x*-3>1} and
C={x€R:|x—-4|=2} and Z is the set
of all integers, then the number of
subsets of the set (AnBnC)°nZ

is

[2021, 27 Aug. Shift-I]

Answer: 256
Solution:

A={x€eR:|x—-2|>1}

= A= (-, 1)U (3, =)

{XER: \/x2—3>1}

(=00, =2) U (2, x)
x€ER:|[x—-4| =2}

(—o, 2] U [6, )

= AnNBnC=(—w, -2)U[6, »)

= (AnBnC)°=[-2,6)
~(AnBnC)*nZ ={-2,-1,0,1,2,3,4,5}
Number of subsets of (AnBnC)°nZ
= 2% =256

Ol @l
~

B
=

C
=

Question32

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 can not belong to the set
[2021, 26 Aug. Shift-1]



Options:

A. {80, 83, 86, 89}
B. {84, 86, 88, 90}
C. {79, 81, 83, 85}
D. {84, 87, 90, 93}

Answer: C

Solution:

Solution:

Let A = Patient suffering from heart ailment and B = Set of patient suffering from lungs infection
Given, n(A) = 89% and n(B) = 98%

n(A u B) = n(A) + n(B) — n(A n B)

= 100 =89+ 98 —n(AnB)

= 87 = n(AnB)

Also, n(A n B) = min{n(A), n(B)}

= n(AnB) =89

.. 87 =n(AnB) =89

So, n(An B) & {79, 81, 83, 85}.

Question33

let X ={nE€N :1=n=50}.If A= {n €X : nis amultiple of 2} and
B ={n€X :nisamultiple of 7}, then the number of elements in the
smallest subset of X containing both A and B is

[Jan. 7, 2020 (11)]

Answer: 29

Solution:

From the given conditions, n(A) = 25, n(B) = 7 and n(AnB) =3
n(A v B) = n(A) + n(B) — n(A n B)
=25+7-3=29

Question34

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 m - n is

[Sep. 06, 2020 ()]



Answer: 28

Solution:

20 =11242=2m_2% =112
=20(2m 0 1) = 2423 - 1)
m=7,n=4=mn= 28

Question35

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:

[Sep. 05, 2020 (I)]

Options:
A. 63
B. 36
C. 54
D. 38

Answer: B

Solution:

Given, n(C) =73, n(T) =65,n(CnT)=x
65 =n(CnT)=65+73-100
=265 =x=38=x# 36

Question36

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:

[Sep. 04, 2020 (I)]

Options:
A. 29

B. 37



C. 65
D. 55

Answer: D
Solution:

Let n(U) = 100, then n(A) = 63, n(B) = 76 n(AnB) =x

Now, n(AuB) =n(A)+n(B)—n(AnB)=<100
=63+76—-x=<100

=2x=139-100=x= 39

“n(A nB) =n(A)

=X < 63

-39 =x =63

Question37

Let U, - 150Xi =U;-, Y; =T, where each X, contains 10 elements and
each Y, contains 5 elements. If each element of the set T is an element

of exactly 20 of sets X i' s and exactly 6 of sets Yi's, then n is equal to
[Sep. 04, 2020 (I1)]

Options:
A. 15
B. 50
C. 45
D. 30

Answer: D

Solution:
Ui = 150X1 = Ui=1nYi =T

v n(X,)=10,n(Y) =5
So, U,_ "X, =500, ,_,"Y,=5n

500 _ 5n _
=20~ 6 " n=30
Question38

LetS ={1, 2, 3, ..., 100}. The number of non-empty subsets A of S such

that the product of elements in A is even is :
[Jan. 12, 2019 (D]



Options:

N |

B. 2°9(2°° — 1)
Cc.2%-1
D.2°%+1
Answer: B

Solution:

" Product of two even number is always even and product of two odd numbers is always odd.
. Number of required subsets
= Total number of subsets — Total number of subsets having only odd numbers

Question39

Let Z be the set of integers. IfA = {x € Z : 2%+ 200 -5x+6) _ 1} ang
B={x€Z:-3<2x-1<9}, then the number of subsets of the set
AXxB,is:

[Jan. 12, 2019 (ID)]

Options:
A. 2P
B. 2'8
C.2"?
D. 2%

Answer: A

Solution:

(a) Let x € A, then

E 2(x+2)(x2—5x+6) =1=>x+2)x-2)(x=3)=0
X = _21 2! 3

A={-2, 2, 3}
Then, n(A) = 3

Let x € B, then
-3<2x—-1<9



—-l<x<bandxe?Z

S~ B={0,1,2, 3,4}

n(B) =5

n(AxB)=3x5=15

Hence, Number of subsets of A x B = 21°
Question40

In a class 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 three courses is:

[Jan. 10, 2019 (II)]

Options:
A. 102
B. 42
C.1

D. 38

Answer: D

Solution:

Marbe =-->( - '“\
I{ T (g W
—1

4
| Chemustry

.P III
T R

| % |
Physics '\,\ /:
P = {30, 60, 90, 120}
=n(P) =4
Q={6n:neN,1=n=23}-P
=n(Q) = 19
R={lbn:n&€eN,1=n=<9}-P
=n(R) =5
S={l0n:n&€N,1=n=<14}-P
=n(S) =10
n(T) =70 —n(P) —n(Q) — n(S) =70 — 33 = 37
n(vV) =46 —n(P) — n(Q) — n(R) =46 —28 =18
nW)=28—-n(P)—n(R)—n(S) =28-19=9

= Number of required students =140—-(4+19+5+10+37+18+9)
=140 - 102 = 38



Question41l

Let A, B and C be sets such that ¢ # A n B € C. Then which of the
following statements is not true?
[April 12, 2019 (II)]

Options:

A.BnC=og

B.If A-B)c C,thenAcC
C.(CuA)n(CuB)=C
D.If(A-C)< B,thenAcB
Answer: D

Solution:

Solution:

(1),(2) and (4) are always correct

In (3) option,

IfA=CthenA-C=g¢o

Clearly, @ < egB but A c egB is not always true.

Question42

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. Further, 30% of those who read A but not B look 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:
[April. 09, 2019 (ID)]

Options:
A.13.9
B.12.8
C.13
D.13.5

Answer: A

Solution:

Solution:



% of people who reads Aonly =25-8=17%
% of people who read Bonly =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 =5.1+4.8+4 = 13.9%

Question43

LletS={x€R:x=0and2|vx-3]|+vx(Vx—6)+ 6 =0. Then S
[2018]

Options:

A. contains exactly one element.
B. contains exactly two elements.
C. contains exactly four elements.
D. is an empty set

Answer: B

Solution:

Solution:

Case-l: x € [0, 9]
23-Vvx)+x—-6vVx+6 =0
=2Xx—8Vx+12=0=>Vx=4,2
=2x=16,4

Since x € [0, 9]

L x=4

Case-ll: x € [9, oo]_

2(x =3)+x—-6Vx+6=0
=2>x—4vx=0=>x=16,0
Sincex € [9, ]

~x =16

Hence, x = 4&16

Question44

ff(x) +2f (1) =3x,x=2 0and S = {x ER: f(x) = £(-x)}; then S
[2016]



Options:

A. contains exactly two elements.

B. contains more than two elements.
C. is an empty set.

D. contains exactly one element.

Answer: A

Solution:
Solution:
1
f(x)+2f( —) =3x .....(1)
X
f( 1) +2f(x) = 2
X X

Adding (1) and (2)

st +f( L) =x+ 1
X X

Substracting (1) from (2)
1y _ 3

st -f( 1) = 23k,
X X

On adding (3) and (4)

=f(x) = %—X

f(x)=f(—x)= 2 _y= Z2455x=2
X X X

x>=2 or x=v2, -V2

Question45

Let P = {0 :sin® — cos® = v2cos0} and Q = {0 : sin0+
cos0 = V2sin0 } be two sets. Then:
[Online April 10, 2016]

Options:

A.PcQand Q-P=¢o
B.QnotcP

C.P=Q

D.Pnotc Q

Answer: C
Solution:
Solution:

sin® — cos O = \/Egose
=sin0® = cos® + V2 cos O



= (V2 +1)cos® = ( \/25_ 11 ) cos 0

=(V2 —1)sin0 = cos©
=3in0 + cos® = V2 sin0

Question46

In a certain town, 25% of the families own a phone and 15% own a car;
65% families own neither a phone nor a car and 2,000 families own both
a car and a phone. Consider the following three statements:

(A) 5% families own both a car and a phone

(B) 35% families own either a car or a phone

(C) 40,000 families live in the town

Then,

[Online April 10, 2015]

Options:

A. Only (A) and (C) are correct.
B. Only (B) and (C) are correct.
C. Al1(A), (B) and (C) are correct.
D. Only (A) and (B) are correct.

Answer: C

Solution:

Solution:

n(P) = 25%

n(C) = 15%

n(PucC)=65%

=>n(PuC) = 65%

n(PucC) = 35%
n(PnC)=n(P)+n(C)—n(PuC)
25+ 15-35=5%

X X 5% = 2000

x = 40, 000

Question47

A relation on the set A = {x: | x| <3, x € Z } where Z is the set of
integers is defined by R = {(x,y):y= | x|,x# —1}. Then the number of
elements in the power set of R is:

[Online April 12, 2014]

Options:



A. 32
B. 16
C.8

D. 64

Answer: B

Solution:

Solution:

(b)A={x:|x|<3,x€Z}

A={-2,-1,0,1,2}

{x,y):y=|x]|,x= -1}

{(=2,2),(0,0), (1, 1), (2, 2)}

ha4s four elements Number of elements in the power set of R
2" =16

R
R
R

Question438

Let X = {1, 2, 3, 4, 5}. The number of different ordered pairs (Y, Z)
that can formed such thatY ceqX,Z ceqX and Y nZ is empty is :
[2012]

Options:
A. 5%
B. 3°
C.2°
D. 5’

Answer: B

Solution:

Solution:

LetX ={1,2,3,4,5}n(x) =5

Each element of x has 3 options. Eitherin setY or set Z or none.
Y nZ =)

So, number of ordered pairs = 3°

Question49

If A, B and C are three sets suchthat AnB=AnCand AuB=AuQ(,
then
[2009]



Options:
ALA=C
B.B=C
C.AnB=g¢
D.A=B
Answer: B
Solution:

Finding the value:
AuB =AuC

=2(AuB)nC =(Avu
) —_

=2(AnC)u(BnC
=2(AnB)u(BnC)=
=2AUB =AuC
=2(AuB)nB =(Avu
=B =(AnB)u(Cn
=(AnB)u(BnC(C)
From (i) and (ii)
B=C



