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Which of the following is not correct for relation R on the set of real numbers ?

QD (X, ¥ ER= 0 < Ixl — lyl £ 1 is neither transitive nor symmetric.
‘) (X, ¥) ER= 0 < Ix - yl £ 1 1is symmetric and transitive.

(D (x, y) ER = Ixl — lyl £ 1 is reflexive but not symmetric.

Q (X, ¥) ER= Ix — yl £ 1 1is reflexive nd symmetric.

Explanation

Note that (a, b) and (b, ¢) satisfy @ < Ix — yl £ 1 but (a, c¢) does not satisfy

it so @ = Ix — yl £ 1 is symmetric but not transitive.

For example,

X=0.2,y=0.9,z=1.5
0<Ix -yl =0.7<1
0<ly-zl=06=c1
But Ix -zl = 1.3 >1

So, (b) is correct.

Concept of symmetric relation is ‘used in this question.
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Let A= {2, 3, 4, 5, ..... , 30} and '=' be an equivalence relation on A x A,
defined by (a, b) = (c, d), if and only if ad = bc. Then the number of ordered

pairs which satisfy this equivalence relation with ordered pair (4, 3) is equal

to :

0Os
(s X3
0:
(0 Jrd
Explanation

ad = bc

(a, b) R (4, 3) = 3a = 4b

(a, b) = {(4, 3), (8, 16), (12, 9), (16, 12), (20, 15), (24, 18), (28, 21}}

= 7 ordered pair

— SWAYAM



IITPAL — SWAYAM

@ JEE Main 2020 (Online) 3rd September Evening Slot
MCQ (Single Correct Answer)
Let R1 and Rz be two relation defined as follows :

Ry = {Ca, b) €R? : a2 + b? € Q} and

Rz = {Ca, b) € R? : a? + b? ¢ Q},

where Q is the set of all rational numbers. Then :

o Neither Ry nor R; is transitive.

e Rz is transitive but Ry is not transitive.
@ Ry and R; are both transitive.

@ Ry is transitive but R; is not transitive.

Explanation

For Ry :

Leta=1+\/5,b 1—\/E,c=8f

aRib : a2 + b2 =6 €Q
bRic : b2 + c2 =3 - 2y2+2/2=3 €09
aRic : a2 +c2=3+2/2+2/2¢0Q

.. Ry 1s not transitive.

For Rz :

Leta=1+w/§,b=w/2,c=1-w/§

arRzb : a? + b? = 2\/E¢Q

|
w
+

bRzc : b? + 2 —2\/5¢Q

I
w

2

aRzc : a? +c2=3+2¥2+3-2/2=6€Q

. Rz is not transitive.

Again diferent types of .relations definition is used to solve this question.
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IfR={(x, y) : x,y €2Z, x2 + 3y2 < 8} is a relation on the set of integers Z,

then the domain of R°! is :

O {0, 1}
Q-2 1,1, 23
O {-1, o, 1}

O {2, 1,0, 1, 2}

Explanation

Given R = {(x, y) : x, y € Z, xZ + 3y? < 8}

So R = {(0,1), (09-1)’ (190)9 (-190)9 (1’1)’ (19'1)
('191), ('19'1)9 (230)9 (-290)9 (‘2,0), (291)9 (29-1)3 (-291)9 ('23'1)}

= R : '{"29 "1, 0, 1, 2}_* {'1: 0: 1}
SR {-1,0, 1} - { -2, -1, 0, 1, 2}

.. Domain of R°! = {-1, 0, 1}



IITPAL — SWAYAM

© JEE Main 2018 (Online) 16th April Morning Slot
MCQ (Single Correct Answer)

Let N denote the set of all natural numbers. Define two binary relations on N as
R=1(x, ¥J EN X N : 2x + y = 10} and R = {(xX, ¥D € N X N : x + 2y = 10}.
Then

o Range of Ry is {2, 4, 8).
(’ Range of R is {1, 2, 3, 4}.
@ Both Ry and Rz are symmetric relations.

@ Both Ry and Rz are transitive relations.

Explanation

For Ry; 2x + y = 10 and x, y € N possible values for x and y are :

x =1, y =38 i.e. (1, 8);

X =2,y =286 i.e 2, 6);

X =3, y=4 i.e 3, 4);

X =4, y=2 i.e 4, 2)
Ri={(, 8, 2, 6), (3, 4, (4, 2) }
Range of R1 is {2, 4, 6, 8}

R1 1s not symmetric.

R1 is not transitive also as

(3, 4), (4, 2) ER, but (3, 2) € Ry

For R : x + 2y = 10 and x, y € N

Possible values of x, and y are

x =8, y=1 i.e g, 1

X =6, y=2 i.e e, 2)

X =4, y=3 i.e (4, 3) and

X =2,y =4 i.e 2, 49
Rz = {(8, 1) (6, 20 (4, 3) (2, 4}
Range of R; = {1,2,3,4}

Rz is not symmetric and transitive



