Q1: NTA Test 01 (Single Choice)

EH = {{3‘, Yz, ye Z, 22 +y* < 4} 1s a relation in £ |, then domain of B 1s

(A) {0, 1, 2} By {0, — 1, — 2}
{-2 -1,0,1, 2} (D) None of these

Q2: NTA Test 02 (Single Choice)
In a certain town 25% families own a cell phone, 15% families own a scooter and 65% familics own neither a cell phone nor a scooter. If 1500

families own both a cell phone and a scooter, then the total number of families in the town is
(A) 10000 (B) 20000
(C) 30000 (D) 40000

Q3: NTA Test 03 (Single Choice)
If A is the set of even natural numbers less than 8 and B is the set of prime numbers less than 7, then the number of relations from A to B are

(A) 2 (B) 92
(C) g (D) 99-1

Q4: NTA Test 04 (Single Choice)
The relation "less than" in the set of natural numbers is

(A) only symmetric (B) only transitive

(C) only reflexive (D) an equivalence relation

Q5: NTA Test 05 (Single Choice)
The relation R is defined in the set {1, 2, 3, 4, 5, 6} as B = {(a,b) : b = a + 1}, then

(A) R is neither reflexive nor symmetric nor transitive (B) R 1s neither reflexive nor symmetric but transitive
(C) R is not reflexive but symmetric and transitive (D) R 1s reflexive, symmetric and
transitive

Q6: NTA Test 06 (Single Choice)

The shaded region in the given figure represents

A
¢ 3
(AYAN (BUC) (ByAu (BnC)
C)AN(B-C) (DyAd —(BUC)

Q7: NTA Test 07 (Single Choice)
A relation R is defined from {2, 3, 4, 5} w0 {3, 6, 7, 10} by x Ry = x is relatively prime to y, then domain of R is

(A) {2, 3, 5} (B) {3, 5}

Q8: NTA Test 08 (Single Choice)

fA={z:2>-52+6=0}, B={2,4}, C={4,5}, then Ax (BNQC)is

A){(2, 4), (3, 4)} (B) {(4, 2), (4, 3)}
(€ {(2, 4), (3, 4), (4, 4)} (D)

{(22), 3 3), (4 4), (5 9)}



Q9: NTA Test 11 (Single Choice)

Let P be the relation defined on the set of all real numbers such that P = { (a. b) : secga tanzb = 1}. Then P is

(A) reflexive and symmetric but not transitive (B) symmetric and transitive but not reflexive

(C) reflexive and transitive but not symmetric (D) an equivalence relation

Q10: NTA Test 12 (Numerical)
The number of elements in the set {[a,b) a2 +b*=50;a be Z}, where Z is the set of all integers, 1s

Q11: NTA Test 13 (Single Choice)
Let W denotes the words in the English dictionary. If the relation R 1s given by

R={(r, y) € W x W : the word z and y have at least one letter in common}, then R is

(A) reflexive, symmetric and not transitive (B) reflexive, symmetric and transitive
(C) reflexive, not symmetric and transitive (D) not reflexive, symmetric and
transitive

Q12: NTA Test 14 (Single Choice)
Let § be the set of all real numbers. Then, the relation R = {(a, ) : 1 +ab > 0} on S is

(A) reflexive and symmetric but not transitive (B) reflexive and transitive but not symmetric

(C) reflexive, transitive and symmetric (D) None of the above

Q13: NTA Test 15 (Single Choice)

IfA={zcR:|z|<2}andB={x € R: |z — 2| = 3}; then

(AYANB=(-2, - 1) (B B—-A=R - (-2,5)
(CYAUB=R—-(2,5) (D)4 - B=[-1,2)

Q14: NTA Test 16 (Single Choice)
[f relations Ry and R from set A to set B are defined as B = {(1,2), (3,4), (5,6)} and Rs = {(2,1), (4,3), (6,5)},thenn (A x B) can

be equal to
(A) 35 (B) 53
(C) 91 (D) 55

Q15: NTA Test 17 (Single Choice)

fA={x:2=6"-5n—1,ne Nland B = {z: 2 = 25(n — 1),n € N}, then
(A)A =B B)YBcC A
(CVAC B (DyBCT A

Q16: NTA Test 18 (Single Choice)

[f A & B are two sets such that n (A x B) = 60 & n(A) = 12 alson (AN B) = K. then the sum of maximum & minimum possible value of K
is

(A) 17 (B) 12

(C} 5 (D)7

Q17: NTA Test 19 (Single Choice)
If the difference between the number of subsets of two sets 4 and B is 120, then n (A x B) is equal to

(A) 21 (B) 25



(C) 18 (D) 24

Q18: NTA Test 20 (Single Choice)

If the difference between the number of subsets of the sets A and B 15 120, then choose the incorrect option.

(A)y Maximum value of n (AN B) = 3 (B) Minimum value of n (A M B) = 0
(C) Maximum valuc of n (A U B) = 21 (D) Minimum value of
n(AUB)=1T

Q19: NTA Test 27 (Single Choice)

Let Z be the set of integers, if A = {m €Z: |z—3@-%0) - 1} and B = {z € Z: 10 < 3z + 1 < 22}, then the number of subsets of the
set A x Bis

(A) 28 (B) 2°

(€) 2" (D) 2°

Q20: NTA Test 33 (Single Choice)

Ifset A= {z: tanz = secx, z € [0,4x]} andset B = {z: sin®z = 1, z € [0,4n]}, then
(A)B C A (B)A = B
(CVANB =B (D)n (A x B) = 0

Q21: NTA Test 36 (Single Choice)
The relation R given by {{m, y): 22 —3zy + 2y =0, Yo,y € R} is
(A} reflexive but not symmetric (B) symmetric but not transitive

(C) symmetric and transitive (D) an equivalence relation

(Q22: NTA Test 39 (Single Choice)

Let A and B be two sets. The set A has 2016 more subsets than B. If A M B has 3 members, then the number of members in A L B is
(A) 10 (By11

(C) 12 (D) 13

Q23: NTA Test 45 (Single Choice)

If in a class there are 200 students in which 120 take Mathematics, 90 take Physics. 60 take Chemistry, 50 take Mathematics & Physics, 50 take
Mathematics & Chemistry, 43 take Physics & Chemistry and 38 take Mathematics, Physics & Chemistry, then the number of students who have
taken exactly one subject is

(A)42 (B) b6

(C) 270 (D) 98

Answer Keys

Q1: (C) Q2: (O) Q3: (A)
Q4: (B) Q5: (A) Q6: (D)
Q7: (D) Q8: (A) Q9: (D)
Q10: 12 QI1: (A) QI2: (A)
Q13: (B) Q14: (C) Q15: (C)
Q16: (C) QI17: (A) Q18: (C)
Q19: (A) Q20: (D) Q21: (A)
Q22: (D) Q23: (D)



Solutions

Ql:(C) {_ 2! - 1: D'.! 11 2}

cR={(z, Y|z, y€ Z, 22 + ¢ < 4}

R = {{ 2, 0)1{ 1, D}'-(O'-' 1}3( 1, 1}!(]—:

Hence, Domain of B = {2, 1, 0, 1, 2}

Q2: (C) 30000

Let the total population of town be x.

Phone Scooter
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100
=z = 30000
Q3: (A) 2°

A =424,6}; B =4{2,3,b}

. A x Bceontains 3 x 3 = 9 clements.

Hence, the number of relations from A to B = 27
Q4: (B) only transitive

Since, x <y, y<z=ax < zVa, y, z& N
SRy yRe= oz

. Relation is transitive,

z < ydoesnol givey < I,

. Relation is not symmetric.

Since, £ < x does not hold, hence the relation is not reflexive.

Q5: (A) R is neither reflexive nor symmetric nor transitive

1), (0,

o l) {01 1}'- {ﬂ'- 2}'- {ﬂ? 2}?(1? []),(D, 1)'-'(13 1)?("'13

1)1 {2'- n)! {01 0)}



Let, A= {1, 2. 3..4,.0,/6}
The relation R is defined on set A is

R={(a, b) : b=u+ 1}, Therefore, R = {(1, 2), (2, 3), (3, 4), (4, 5), (5, 6)}

.
i

Now,6 € Abut (6, 6) ¢ R.
Therefore. R is not reflexive.

It can be observed that (1, 2) € Rbut (2,1) & R. Therefore, R is not symmetric.

Now, (1, 2), (2, 3) € Rbut(1l, 3) € R. Therefore, R is not transitive.

Hence, R is neither reflexive nor symmetric nor transitive

Q6:(D)A - (BUC)

Shaded region contain elements of A notin B & not in C henceitis A — (BU C)

Q7: (D) {2, 3, 4, 5}
Given, x Ry = X is relatively prime to y.
R = {{2? 3)! [25 T}a (31 T}? (3: 1[-]}1 (41 3}1‘ (4! T): (E' 3}1 {53 ﬁ), (51 T)}

. Domainof R = {2, 3, 4, 5}

Q8: (A) {(2, 4), (3, 4)}
Clearly. A = {2, 3}, B= {2, 4}, C = {4, 5}
BnC = {4}

LAx(BNC) = {(2, 4), (3, 4)}

Q9: (D) an equivalence relation
2 2
b= {(a,h) 's¢c a—tan b = ]}
2 2

secca—tan b=1

2 3
= seca=1+tan b

2 2
= sec A =sec b

= |.¢;ec a

= |5ﬂt: b’
sccza — tanzb =1

2 2
l4+tana—sec bh+1=1



2 2
secb—tana=1

Hence, it is Symmetric.

If |sec a| = |scc b| and |5cc b| — lscc c| then |5cc a| = |sc:c c| = transitive

So 1t is an equivalence relation.

Q10: 12

ag 21 b‘E -

a=1=D0b"=49

= b =47

a = 2,3,4,6 do not give integer value of b |
g bl sl
a=T7=bt=1

= =]

Similarly,

a=—1=b=+7

a8 =—b= b==20o

a=—-7—b==1

= The required number of elements (a, b) = 12

Q11: (A) reflexive, symmetric and not transitive
Given, R = {(x,y) € W x W : the word & and y have atleast one letter in common }
Let, W = {cat, toy, you,...}

Clearly, R is reflexive and symmetric but not transitive.

[Since, cat K toy, toy Ryou = cat Ryou]

Q12: (A) reflexive and symmetric but not transitive

R={(a, b):1+ab =0}
M(1,1) e R

(i) (1,2) e R = (2,1) e R

(iif) (1,2) € R and (2,3) e R= (1,3) ¢ R

[t is clear that the given relation on § is reflexive, symmetric but not transitive.

QI3:(B)B—A=R—(-2,5)
A={z:x¢c(-22)}

B={x:z € (-00,—-1] U5, oo)}

ANB={z: e (=2}
AUuB={z:z € (—00,2) U[5,00)}
A—B={x:z e (-12)}
B-—A={z:z e (—00, =2|U|5, o)}

Q14: (C) 91



n{Ax B)=n(A) xn(B)
Now minimum 7 (A4) = 6 and minimum n (B) = 6
= n({A) x n(B) canbe equal to 7 x 13 = 91

Q15: (C)AC B

A= {0,25,200, ...}

B=10,25,50,75.....
Clearly, A C B

Q16: (C) 5

A= B)
n(B) = T = 5
c.on (AN B) has minimum value = (

and n (A M B) has maximum value = n (B) = 5

QI7: (A) 21

Let, n(A) =a&n(B) = j
Given, |27 — 2°| = 120 = (a, 8) = (7,3), (3,7)

n(AxB) =7Tx3=21

Q18: (C) Maximum value of n (A U B) = 21

Let. n(4) = a,n(B) = 8({a > 3)

given, 20 —2° =120 =2 a=7,8=3
n(ANB)€[0,3] ' n(AuB)=a+8=n{dNB)
n(AU B) e [7,10]

Q19: (A) 2°

For A,

le—3|=1=xz=24o0r
? —5x+6=0=>2r=23bute +# 3
SoA= {24}

For B,

B={4 5,6}
n(AxB)=©6

. number of subsets = 2"

Q20: (D) n (A x B) =0

i sinr 1 L —
For A, s S == D = 1
__w bhm
i
- [
butaty = =, =L

T



tan z, sec# is not defined

SA=¢

for B, sing =1, siny = —1

po— X BT _ dm Im

=, Or B =S, 5
B={tvsigi 71
n(AxB)=0

Q21: (A) reflexive but not symmetric

e —3ey+ 242 =0

= x? —zy—2ay+ 2% =0

= z(r—y)—2y(z—y)=0

= (z—2y)(z—y) =0

S T =yore =2y

Now, *.* in R all ordered pairs (z, z) are present
It is reflexive

Now, (4,2) € Ras4 = 2(2)

but (2,4) € Ras2 # 2(4)

.. It s not symmetric

Also (4,2) & (2,1) € Rbut (4,1) € R

It 1s not transitive

Q22: (D) 13

If A has m members and B has n members, then
2™ — 2" = 2016 = 2°. 63

= 2" (2" "~ 1) =2°(64 1) = 2° (2° - 1)
—n=5andm-n=6=m=11

The number of members in A LI B
=11+5-3=13

Q23: (D) 98

Let, M —»Mathematics, P —»Physics, ' —»Chemistry

Given that total students = 200

n(M) =120, n(P) = 90, n(C) = 60

n(MNP)=50,n(MNC)=50, n(PNC) =43

n(MNPNC) =38

Required number of students taking exactly one subject is
n(M)+n(P)+n(C)—2n{MNP)—2n(PNC)-2n(MNC)+3n(MNPNC)
= 120 + 90 + 60 — 2 (50) — 2 (50) — 2(43) + 3 (38)

= 98



