Chapter : 1. RELATION CLASS?24
Exercise : 1A

Question: 1

Solution:

dom (R) = {-1, 1,-2, 2} and range (R) = {1, 4}
Question: 2

Solution:

range (R) = {8 27}

Question: 3

Solution:

() R={(2,8).(3,27).(5,125),(7,343)}
(ii)dom (R) ={2, 3.5, 7}

(iii) range (R) = {8, 27, 125, 343}

Question: 4

Solution:

(3,2 1}

Question: 5

Solution:

dom (R) = {3, 6, 9} and range (R) = {3, 2, 1}
Question: 6

Solution:

dom (R)=1{-2,-1,0,1, 2} and range (R) = {3, 2, 1, 0}
Question: 7

Let (R) = (

|
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Solution:

dom (R) = {1, 2, 3} and range (R) = {6, 7, 8}

Question: 9

Solution:

Let R = {(A,B): A c B)}. i.e., A is a proper subset of B, be a relation defined on S.
Now,

Any set is a subset of itself, but not a proper subset.

= (AA)¢RVAES

= R is not reflexive.

Let (AAB)ERV A BES

= A is a proper subset of B



= all elements of A are in B, but B contains at least one element that is not in A.
= B cannot be a proper subset of A CLAssz4
=(BA)£R

Fore.g. ,ifB={1.,2,5}then A= {1,5} is aproper subset of B.we observe that B isnota proper
subset of A.

= R is not symmetric

Let(A.B)eRand(B,C)e Rv A, BCeS

= A is a proper subset of B and B is a proper subset of C

=> A is a proper subset of C

= (AC) ER

Fore.g.,ifB={1,2,5} then A= {1,5}is a proper subsetof B.
And ifC={1,2,5,7} then B = {1,2,5} is a proper subset of C.
We observe that A= {1,5} is a proper subset of C also.

= R is transitive.

Thus, R is transitive but not reflexive and not symmetric.
Question: 10

Solution:

In order to show R is an equivalence relation, we need to show R is Reflexive, Symmetric and
Transitive.

Given that, A be the set of all points in a plane and O be the origin. Then, R = {(P,Q): P,Q € A
and OP = 0Q)}

Now,

v P e A, wehave
OP=0P

= (P,P) ER

Thus, Ris reflexive.

Ris Symmetricif(PQ)ER=(QP)ERVP,QEA

Let P, Q € A such that,
(P,QJER

= OP = 0Q



= 0Q = OP
CLASS24
=(QP)ER

Thus, R is symmetric.

R is Transitive if (P.Q)E Rand (Q.S)ER=>(PSYERVY P, Q. SEA

Let(P.Q)ERand (Q.S)ERVYP,Q.S€EA

= OP = 0Q and 0Q = 0S

= 0P = 0S8

= (P.S)eER

Thus, R is transitive.

Since R is reflexive, symmetric and transitive it is an equivalence relation on A.
Question: 11

Solution:

Let R={(a,b):a=< b} be arelation defined on S.

Now,

We observe that any element x € S is less than or equal to itself.
= (x,x) ERVXES

= R is reflexive.

let(x,¥) ERV x,yES

= x is less than or equal to y

But y cannot be less than or equal to x if x is less than or equal to y.
= (yx) &R

For e.g., we ohserve that (2,5) € Ri.e. 2 <5 but 5 is not less than or equal te 2 = (5,2) ¢ R
= R is not symmetric

let(xy)ERand (yz) ERV X, y.zES

=x=yandy =1z

= X<Z

=(x2z) ER

For e.g., we observe that
(4,5)eR=>4=<5and (5,6) e R=>5=6

And we know that4 <6 .. (4,6) ER

= R is transitive.

Thus, R is reflexive and transitive but not symmetric.

Question: 12

Solution:

Given that,
A={1,2,3,4,5,6)JandR={(a,b):a,beAandb=a+ 1}.

oo R ={(1,2).(2,3).(3.4),(4,5).(5.6)}



Now,

R is Reflexive if (a,a) ERVa €A CLASSZ4
Since, (1,1).(2.,2).(3.3),(4,4),(5,5).(6.6) & R

Thus, R is not reflexive.

Ris Symmetricif (a,b)e R=(b,a)e R¥abe A

We observe that (1,2) e Rbut (2,1) 2 R.

Thus, R is not symmetric.

R is Transitive if (a,b) € Rand (b,c) ER = (a.c) E RV abce A

We observe that (1,2) € Rand (2,3) e Rbut (1,3) € R

Thus, R is not transitive.

Exercise: 1B

Question: 1
Solution:

Relation: Let A and B be two sets. Then a relation R from set A to set B is a subset of A x B. Thus,
Ris arelationto AtoB < R € A x B.

If R is a relation from a non-void set B and if (a,b) € R, then we write a R b which isread as‘a is
related to b by the relation R'. if (a,b) € R, then we write a R b, and we say that a is not related to
b by the relation R.

Domain: Let R be a relation from a set A to a set B. Then the set of all first components or
coordinates of the ordered pairs belonging to R is called the domain of R.

Thus, domain of R ={a: (a.b) € R}. The domain of R € A.

Range: let R be a relation from a set A to a set B. then the set of all second component or
coordinates of the ordered pairs belonging to R is called the range of R.

Example 1: R = {(-1, 1), (1, 1). (-2, 4). (2. 4)}.

dom (R} = {-1, 1, -2, 2} and range (R) = {1, 4}
Example 2: R={(a,b):a,be Nand a + 3b =12}

dom (R) = {3, 6, 9} and range (R) = {3, 2, 1}
Question: 2

Solution:

Let R = {{A1, A3) : Ay ~ A5} be a relation defined on A.

Now,

We observe that for each A € A we have,
A ~ A since, every triangle is similar to itself.
= (A,A)ERVAEA

= R is reflexive.

R is Symmetric if (Aj, As) ER =

i
™
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Let (A1, A2) ERV A, Az EA



=404 ~A
S CLASS24
=0y ~ Ay

= (Az, A1) ER

= R is symmetric

R is Transitive if (A, Az) ERand (A3 A3)ER= (A1, A3)ERV AL A3 A3EA

Let (A1, Ap) € Rand ((Ap, A3) ERV A, Ap, AgE A

= A] ~ Azand Ay ~ A3

= A ~ Ag

= (A1, As) ER

= R is transitive.

Since R is reflexive, symmetric and transitive, it is an equivalence relation on A.

Question: 3

Solution:

In order to show R is an equivalence relation, we need to show R is Reflexive, Symmetric and
Transitive.

Giventhat, va, beZ R ={(a,b): (a+Db)iseven }.

Now,

For any a € A, we have
a+a = 2a, which is even.
= (a,a) ER

Thus, R is reflexive.

Ris Symmetricif(ab)eE R= (ba)e RVYabeZ

(a.b) eR

= a+b is even.

=> b+a is even.

= (b,a)e R

Thus, R is symmetric.

R is Transitive if (fa,b) E Rand (b)) ER=[(a.c) ERVab.c€Z

let(a,b) e Rand (b,c) ERVa,hceZ
= a+b = 2P and b+c = 2Q

Adding both, we get

a+c+2b = 2(P+Q)

= a+c = 2(P+Q)-2b

=> a+cis an even number

= (a,c)ER

Thus, R is transitive on Z.

Since R is reflexive, symmetric and transitive it is an equivalence relation on Z.



Question: 4

Solution:
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In order to show R is an equivalence relation, we need to show R is Reflexive, Symmetric and

Transitive.

Given that, ¥V a, b €Z, aRb if and only if a — b is divisible by 5.

Now,

aRa = (a-a) is divisible by 5.

a-a=0=0 x5 [since 0 is multiple of 5 it is divisible by 5]
= a-a is divisible by 5

= (a,a) ER

Thus, R is reflexive on Z.

Ris Symmetricif(ab)eR=(b.a)e R¥abeZ

(a.b) € R = (a-b) is divisible by 5
= (a-b) =5z forsome z € Z

=> -(b-a) =5z

= b-a=5(2)[. zeZ=-ze Z]
= (b-a) is divisible by 5

= (b,a) ER

Thus, R is symmetric on Z.

R is Transitive if (a,b) E Rand (b,c) ER = (a,c) ERV abc€eZ

(a,b) € R = (a-b) is divisible by 5
= a-b = 5z, for some z,:€ Z

(b,c) € R = (b-c) is divisible by 5
= b-c = 5z: for some z:€Z

Now,

a-b=5%z; and b-c = 522

= (a-b) + (b-c) = 5z1 + 5z

= a-c=5(zy + 23 ) = 523 where z; + 25 = 23
= a-c = 523 [." 21,22 € Z = z3€ Z]
= (a-c) is divisible by 5.
=(a,c)JER

Thus, R is transitive on Z.

Since R is reflexive, symmetric and transitive it is an equivalence relation on Z.

Question: 5

Solution:

In order to show R is an equivalence relation we need to show R is Reflexive, Symmetric and



Transitive.
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Given that, v a, b €A, R = {(a, b) : |a - b] is even}.

Now,

For any a € A, we have
|a-a| = 0, which is even.
= (a,a) ER

Thus, Ris reflexive.

Ris Symmetricif(ab)eR=(bal)ER¥YabeA

(ab)eR

= |a-b| is even.

= |b-a] is even.

= (b.a)ER

Thus, R is symmetric.

R is Transitive if (a,b) € R and (b,c) € R = (a,c)

|m
|=
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3
o]
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[

let{a,b)e Rand (bc)eE RV a, bce A

= |a - b] is even and |b - ¢| is even

= (a and b both are even or both odd) and (b and ¢ both are even or both odd)
Now two cases arise:

Case 1 : when b is even

Let (a,b) € R and (b,c) € R

= |J]a - b| is even and |b - c| is even

=> a is even and c is even [ b is even]

= |a - c¢| is even ["." difference of any two even natural numbers is even]
=(ac)eER

Case 2 : when b is odd

Let (a,b) € Rand (b,c) € R

= ]a - b] is even and |b - c] is even

= aisodd and cis oedd [ b is odd]

= |Ja - c| is even [’ difference of any two odd

natural numbers is even]

= (a,c)ER

Thus, R is transitive on Z.

Since R is reflexive, symmetric and transitive it is an equivalence relation on Z.
Question: 6

Solution:

In order to show R is an equivalence relation we need to show R is Reflexive, Symmetric and
Transitive.

Given that, R be the relation in N xN defined by (a,b) R (c,d)ifa+d=b + cfor (a.b), (c.d) in



N =xN.

R is Reflexive if (a, b) R (a, b) for (a, b) in N xN
Let (a,b) R (a,b)
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= a+b = b+a
which is true since addition is commutative on N.
= R is reflexive.

R is Symmetric if (a,b} R (c,d) = (cd) R (a,b) for {(a, b}, (c, d) in N xN

Let (a,b) R (c,d)

= a+d = b+c

= b+c = a+d

= c¢+b = d+a [since addition is commutative on N]
= (c,d) R (a.b)

= R is symmetric.

R is Transitive if (a,b) R (c.d) and (cd) R (e.f) = (a.b) R (e.f) for (a. b), (c. d).(e.f) in N xN

Let (a,b) R (c,d) and (c,d) R (e,f)

= a+d = b+c and c+f=d+e

= (a+d) - (d+e) = (b+c ) - (c+f)

= a-e= b-f

= a+f = b+e

= (a,b) R (e.f)

= R is transitive.

Hence, R is an equivalence relation.
Question: 7

Solution:

In order to show R is an equivalence relation we need to show R is Reflexive, Symmetric and
Transitive.

Giventhat, va,beS, R={(a,b):a==xb}

Now,

For any a € §, we have
a= *a
=(aa) ER

Thus, R is reflexive.

Ris Symmetricif (ab)e R=(bal)eR¥abes
(ab) € R

—a==*hb

=h=+a

= (b,a)ER

Thus, R is symmetric.



R is Transitive if (a.b) E Rand (b.c) ER = (a.c) ERV ab.cES

Llet{(a,b)eRand (bc) ERV a,bceES
=a=x*bandb==+c¢

=a==%xc

= (a,c)ER

Thus, R is transitive.

Hence, R is an equivalence relation.

Question: 8

Solution:

Given that, v A,B € 5, R = {(A, B) : d(A, B) < 2 units}.

Now,

For any A € 5, we have

d(A,A) = 0, which is less than 2 units
= (AA) ER

Thus, Ris reflexive.

R is Symmetricif (A, BER= (BAJERVABES

(A, B)ER

= d(A, B) < 2 units

= d(B, A) < 2 units

= (B,A) ER

Thus, R is symmetric.

Ris Transitive if(A,Bl]eRand (B.C)eR=(A.C)eRYAB.CES

Consider points A(0,0),B(1.5,0) and C(3.2,0).
d({A,B)=1.5 units < 2 units and d(B,C)=1.7 units < 2 units
d(AC)=32 ¢ 2

= (A,B)E Rand (B,C)ER = (A,C) € R

Thus, R is not transitive.

Thus, R is reflexive, symmetric but not transitive.
Question: 9

Solution:

Giventhat,Va,beS R={(a,b):a2+b%?2=1}

Now,

For any a € S, we have

a2+a?=22221

CLASS24



=(aa)gR
Thus, R is not reflexive. CLASSZ4
Ris Symmetriciffab)ER=(ba)ERV¥abes

(a.b) e R

=>a?+b?%=1

=b2+al=1

= (h.a) ER

Thus, R is symmetric.

R is Transitive if (a,bl) € Rand (b.o) ER= (ac) ERY¥Y abceSsS

Let(a,b)e Rand (b,c) ERVa,bceS

=sa?+b?=1andb?+c%=1

Adding both, we get

a?+ c?+2b% =2

= a+ c?=2-2b2 # 1

= (ac)egR

Thus, R is not transitive.

Thus, R is symmetric but neither reflexive nor transitive.

Question: 10

Solution:

We have, R = {(a, b) : a = b2} relation defined on N.

Now,

We observe that, any element a € N cannot be equal to its square except 1.

= (@a)EgRVaeN

Foreg.(22)g R " 2% 22

= R is not reflexive.

let{(ab)eRVabeN

=a=h?

But b cannot be equal to square of a if a is equal to square of h.

=(ba)e R

For e.g., we observe that (4,2) eRi.e4 =22but2z242= (2,4)2 R

= R is not symmelric

let(ab)eRand (bc) ER¥a, beceN

=a=b2andb = ¢2

=a # c2
= (ac) € R

For e.g., we observe that

(164) ER = 16 = 4% and (4,2) ER = 4 = 2
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=(16,2) ¢ R

= R is not transitive.

Thus, R is neither reflexive nor symmetric nor transitive.
Question: 11

Solution:

We have, R = {(a, b) : a = b} relation defined on N.
Now,

We observe that, any element a € N cannot be greater than itself.
= @a)¢€RVa€eN

= R is not reflexive.

Let(ab)eRVabeN

= a is greater than b

But b cannot be greater than a if a is greater than b.

= (ba)&R

For e.g., we observe that (5,2) e Ri.e5>=2but2 » 5 = (2,5) € R
= R is not symmelric

Let (a,b) E R and (b,c) ER V¥ a, bcE N
»a=bandb=>c

=a=c

= (a,c) ER

For e.g., we observe that
(54))eER=5>4and(43)ER=>4=>3

And we know that5= 3 .. (5,3) e R

= R is transitive.

Thus, R is transitive but not reflexive not symmetric.
Question: 12

Solution:

Given that, A={1,2, 3}and R = {1, 1), (2, 2), (3, 3], (1. 2), (2. 3)}.
Now,

R is reflexive .- (1,1),(2,2),(3,3) ER

R is not symmetric "." (1,2),(2,3) € R but (2,1),(3,2) ¢ R

R is not transitive "' (1,2) e Rand (2,3) e R=(1,3) ¢ R

Thus, R is reflexive but neither symmetric nor transitive.

Question: 13

Solution:



Giventhat, A={1,2,3}and R={1,1),(2, 2),(3,3).(4.4). (1, 2),(1,3), (3, 2)}

CLASS24

Now,
R is reflexive "." (1,1).(2,2).(3.3).(4,4) € R
R is not symmetric " (1,2),(1.3),(3.2) € Rbut (2,1),(3,1),(2.3) & R

R is transitive "." (1,3) e Rand (3,2) e R = (1,2) e R

Thus, R is reflexive and transitive but not symmetric.

Exercise: OB]JECTIVE QUESTIONS

Question: 1

Solution:

GivensetA={1, 2, 3}

And R={(1,1). (2, 2), (3, 3).(1.3), (3. 2). (1, 2)}
Formula

For a relation R in set A

Reflexive

The relation is reflexive if (a, a) € R for every a€ A
Symmetric

The relation is Symmetric if (a,b) € R, then (b,a) € R
Transitive

Relation is Transitiveif (a.b)e R & (b,c)Je R . then(a.c) R
Equivalence

Ifthe relation is reflexive , symmetric and transitive , it is an equivalence relation.
Check for reflexive

Since, (1,1) €R,(2,2) € R,(3,3) R

Therefore , Ris reflexive ....... (1)

Check for symmetric

Since (1,3) € R but (3,1) € R

Therefore , R is not symmetric ....... (2)

Check for transitive

Here,(1,3) eRand (3,2) eRand (1,2) eR
Therefore, R is transitive ....... (3)

Now , according to the equations (1), (2}, (3)

Correct option will be (B)

Question: 2

Solution:

GivensetA={a, b, c}

And R = {{(a, a), (a. b), (b, a)}

Formula



For a relation R in set A

Reflexive CLAssz4
The relation is reflexive if(a,a) e Rforeveryae A

Symmetric

The relation is Symmetricif (a,b)e R, then(b,a) e R
Transitive

Relation is Transitiveif(a,b)eR & (b,c)JeR,then(a,cle R
Equivalence

If the relation is reflexive , symmetric and transitive , it is an equivalence relation.
Check for reflexive

Since,(b,b) € Rand (c,c) € R

Therefore, R is notreflexive ...... (1)

Check for symmetric

Since, (a,b) e R and (b,a) € R

Therefore, R is symmetric ....... (2)

Check for transitive

Here, (a,b) e R and (b,a) € Rand (a,a) e R

Therefore, R is transitive ....... (3)

Now , according to the equations (1), (2), (3)

Correct option will be (C)

Question: 3

Solution:

GivensetA={1, 2, 3}

And R ={(1,1), (2.2}, (3.3). (1, 2).(2.1). (2. 3), (3.2)}
Formaula

For a relation R in set A

Reflexive

The relation is reflexive if (a,a) eR foreveryae A

Symmetric

The relation is Symmetricif (a,b)e R, then(b,a) e R
Transitive

Relation is Transitiveif(a,b)eER & (b,c)eR,then(a,c]JeR
Equivalence

Ifthe relation is reflexive , symmetric and transitive , it is an equivalence relation.
Check for reflexive

Since, (1,1) ER,(2,.2)ER,(3.3) ER

Therefore, Ris reflexive ....... (1)

Check for symmetric



Since,(1,2)eRand (2,1) e R
(2,3) E Rand (3.2) ER CLAssz4
Therefore , R is symmetric ....... (2)

Check for transitive

Here,(1,2) eRand (2,3) eRbut(1,3) € R

Therefore, R is not transitive ....... 3)

Now , according to the equations (1), (2}, (3)

Correct option will be (A)

Question: 4

Solution:

According to the question ,

Given set S = {x, y, z}

And R={(x y). (v. 2). (x, 2) , (v. x). (2, y). (2. x]}

Formula

For a relation R in set A

Reflexive

The relation is reflexive if (a,a) € R foreveryae A

Symmetric

The relation is Symmetric if (a,b) € R, then (b,a) € R
Transitive

Relation is Transitiveif (a,b)e R & (b,c)e R, then(a,c) € R
Equivalence

Ifthe relation is reflexive , symmetric and transitive , it is an equivalence relation.
Check for reflexive

Since, (xx) 2R, (v.¥)€R, (2z) 2R

Therefore , R is not reflexive ...... (1)

Check for symmetric

Since, (x,¥) € Rand (y.x) €R

(zy) € Rand (y,2) ER

(x.z) E Rand (z,x) ER

Therefore , R is symmetric ....... (2)

Check for transitive

Here, (x,¥) € Rand (y,x) e Rbut(x,x) € R

Therefore, R is not transitive ....... (3)

Now , according to the equations (1), (2).(3)

Correct option will be (B)

Question: 5

Mark the tick aga



Solution:

According to the question , CLASSZ4
Given set S = {x, y, z}

And R = {(x, x), (v, ¥). (z. 2]}

Formula

For arelation R in set A

Reflexive

The relation isreflexive if (a,a) e Rforeveryae A
Symmetric

The relation is Symmetricif (a,b)e R, then (b,a) eR
Transitive

Relation is Transitiveif (a,b)e R & (b,c)e R, then(a,c) e R
Equivalence

Ifthe relation is reflexive , symmetric and transitive , it is an equivalence relation.
Check for reflexive

Since,(xxX)eR,(yvwWwIER, (22) E R

Therefore, R is reflexive ....... (1)

Check for symmetric

Since, (x,x] € Rand (x,x) e R

(yvy) ERand (y.y) ER

(zz) E R and (z,z) ER

Therefore , R is symmetric ....... (2)

Check for transitive

Here, (xx) € Rand (y.y) e Rand (zz) e R

Therefore, R is transitive ....... 3)

Now , according to the equations (1}, (2}, (3)

Correct option will be (D)

Question: 6

Solution:

According to the question,

GivensetZ={1,2,3 .4 ... }

And R = {(a, b) : a,b € Z and (a-b) is divisible by 3}
Formula

For a relation R in set A

Reflexive

The relation is reflexive if(a,a) e Rforeveryae A
Symmetric

The relation is Symmetricif (a,b)e R, then (b,a)eR



Transitive
Relation is Transitive if (a,.b)eR & (b,c)JeR.then(a,c)e R CLASSZ4
Equivalence

Ifthe relation is reflexive , symmetric and transitive , it is an equivalence relation.
Check for reflexive

Consider, (a,a)

(a-a) = 0 which is divisible by 3

(a,a) e Rwhereae Z

Therefore, Ris reflexive ....... (1)

Check for symmetric

Consider, (a,b) e R

.. (a - b) which is divisible by 3

- (a - b) which is divisible by 3

(since if 6 is divisible by 3 then -6 will also be divisible by 3)

.. (b - a) which is divisible by 3 = (b,a) € R

For any (a,b) € R; (b,a) € R

Therefore , R is symmetric ....... (2)

Check for transitive

Consider, (a,b) € Rand (b,c) € R

.. (a - b) which is divisible by 3

and (b - ) which is divisible by 3

[ (a-b)+(b-c) ] is divisible by 3 ] (if 6 is divisible by 3 and 9 is divisible by 3 then 6+9 will also be
divisible by 3)

.. (a - €) which is divisible by 3 = (a,c) € R
Therefore (a,b) € R and (b.,c) € R then (a,c) ER
Therefore , R is transitive ....... (3)

Now , according to the equations (1), (2).(3)
Correct option will be (D)

Question: 7

Solution:

According to the question,

Givenset N ={1,2,3 .4 ....}

And R = {(a,b):a,b €N and a is a factor of b}
Formula

For a relation R in set A

Reflexive

The relation is reflexive if (a,a) e Rforeveryae A
Symmetric

The relation is Symmetricif (a,b)e R, then (b,a)eR



Transitive CLASS24

Relation is Transitiveif(a,b)eR & (b,c)JeR,then(a,c)]eR
Equivalence

Ifthe relation is reflexive , symmetric and transitive , it is an equivalence relation.
Check for reflexive

Consider, (a,a)

ais afactorofa

(2.2).(3.3)...(a.a) whereaeN

Therefore , Ris reflexive ....... (1)

Check for symmetric

aR b = ais factor of b

b Ra = b is factor of a as well

Ex _(2.6) ER

But (6,2) ¢ R

Therefore, R is not symmetric ....... (2)

Check for transitive

aRb = ais factor of b

bRc = bisa factor of ¢

aR c= bisa factor of c also

Ex (2,6). (6,18)

. (218)€ER

Therefore, R is transitive ....... (3)

Now , according to the equations (1), (2).(3)

Correct option will be (B)

Question: 8

Solution:

According to the question,

GivensetZ ={1,2,3 .4 ... }
AndR={(a,b):abeZandaz=b}

Formula

For a relation R in set A

Reflexive

The relation is reflexive if (a,a) e Rforeveryae A
Symmetric

The relation is Symmetricif (a,b)e R, then (b,a) eR
Transitive

Relation is Transitiveif (a,b)JeR & (b,c)JeR,then(a,c)eR

Equivalence



Ifthe relation is reflexive , symmetric and transitive , it is an equivalence relatio

Check for reflexive

Consider, (a,a) (b,b)

. a>aandb > b which is always true.
Therefore, R is reflexive ....... (1)
Check for symmetric

aRb=>azb

bRa=b=a

Both cannot be true.

Ex _ If a=2 and b=1

.22 1is true but 1 = 2 which is false.
Therefore , R is not symmetric ....... (2)
Check for transitive

aRb=az=b

bRe=>bz=c

C.a=c

Ex _a=5, b=4 and c=2

. 524 ,4=2 and hence 5=2
Therefore, R is transitive ....... (3)
Now , according to the equations (1), (2),(3)
Correct option will be (C)

Question: 9

Solution:

According to the question,

GivensetS = {......,-2,-1,0,1,2 ...}
AndR ={(a,b):abeSand |a|] =b }
Formula

For a relation R in set A

Reflexive

The relation isreflexive if (a,a) e Rforeveryae A

Symmetric

The relation is Symmetricif (a,b)eR,then (b.,a) eR

Transitive

Relation is Transitiveif (a,b)eR & (b,c)eR,then(a,c)]eR

Equivalence

Ifthe relation is reflexive , symmetric and transitive , it is an equivalence relation.

Check for reflexive

Consider, (a,a)
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.. |a] £ a and which is not always true.

Ex_if a=-2

o ]-2| = -2 = 2 = -2 which is false.

Therefore, R is not reflexive ....... (1)

Check for symmetric

aRb=|al<b

bRa=|b|<a

Both cannot be true.

Ex _If a=-2 and b=-1

.2 <-1is false and 1 < -2 which is also false.
Therefore, R is not symmetric ....... (2)

Check for transitive

aRb=]a|=sb

bRc=|b] =c¢

Colal=c

Ex _a=-5,b=7 and c=9

.5=7,7=9and hence 5 =9

Therefore , R is transitive ....... (3)

Now , according to the equations (1), (2), (3)
Correct option will be (C)

Question: 10

Solution:

According to the question,
Givenset5={......,-2,-1,0,1,2 ...}
AndR={(a,b):abeSand|a-b| =1}
Formula

For a relation R in set A

Reflexive

The relation is reflexive if (a,a) e Rforeveryae A
Symmetric

The relation is Symmetricif (a.b)eR,then (b,a) eR
Transitive

Relation is Transitiveif (a,b)eR & (b,c)eR,then(a,c]eR

Equivalence

If the relation is reflexive , symmetric and transitive , it is an equivalence relation.

Check for reflexive
Consider, (a,a)

.. |a - a] £ 1 and which is always true.

CLASS24



Ex_ifa=2

. ]2-2] =1 = 0 = 1 which is true.

Therefore , R is reflexive ....... (1)

Check for symmetric

aRb=Ja-b]=1

bRa=|b-a]=1

Both can be true.

Ex _ If a=2 and b=1

|2 -1] =1 istrue and |1-2| = 1 which is also true.
Therefore , R is symmetric ....... 2)

Check for transitive

aRb=|a-b|=1

bRc=|b-¢|=1

]Ja—-c] = 1 will not always be true

Ex _a=-5, b= -6 and ¢= -7

C.]6-51=21,|7 - 6] =1 are true But |7 - 5] = 1 is false.
Therefore , R is not transitive ....... (3)

Now , according to the equations (1), (2),(3)
Correct option will be (A)

Question: 11

Solution:

According to the question,
GivensetS={......,-2,-1,0,1,2 ...}
AndR={(a,b):ab&eSand (1 +ab) >0}
Formula

For a relation R in set A

Reflexive

The relation is reflexive if (a,a) eR foreveryae A
Symmetric

The relation is Symmetricif (a,b)e R, then(b,a) e R
Transitive

Relation is Transitiveif (a,b)eR & (b,c)JeR.then(a,c)e R

Equivalence

Ifthe relation is reflexive , symmetric and transitive , it is an equivalence relation.

Check for reflexive
Consider, (a.a)

. (1 + axa) = 0 which is always true because axa will always be positive.

Ex_if a=2
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o (1 +4) =0 = (5) =0 which is true. CLAssz4

Therefore, R is reflexive ....... (1)

Check for symmetric

aRb=(1+ah)>0

bRa=(1+ba)=0

Both the equation are the same and therefore will always be true.
Ex _Ifa=2 and b=1

o (1 + 2x1) = 0 is true and (1+1x2) > which is also true.
Therefore , R is symmetric ....... (2)

Check for transitive

aRb=(1+ab)=0

bRc=(1+Dbc)=0

(1 + ac) = 0 will not always be true

Ex _a=-1,b=0andc= 2

S +-1%0) =0, (1 + 0%2) > 0 are true

But (1 + -1x2) > 0 is false.

Therefore, R is not transitive ....... (3)

Now , according to the equations (1), (2),(3)

Correct option will be (A)

Question: 12

Solution:

According to the question,

Given set S = {...All triangles in plane....}

And R={(A;.,4A;) : A, AeSand A} = Ay}

Formula

For a relation R in set A

Reflexive

The relation isreflexive if (a,a) e R foreveryae A
Symmetric

The relation is Symmetricif (a,b)e R, then (b,a) e R
Transitive

Relation is Transitiveif(a,b)eR & (b,c)JeR,then(a,c)e R
Equivalence

Ifthe relation is reflexive , symmetric and transitive , it is an equivalence relation.
Check for reflexive

Consider, (A, A1)

.. We know every triangle is congruent to itself.

(A, Au)ERallAr €S



Therefore , R is reflexive ....... (1)
Check for symmetric CLAssz4
(A1, A5) e Rthen A, is congruent to A,

(A;.4;) eRthen A, iscongruentto A,

Both the equation are the same and therefore will always be true.

Therefore, R is symmetric ....... (2)

Check for transitive

Let A4, Ag, Az € S such that (Aq, A3) € R and (A3, A3) ER

Then (A4, A3)ER and (A, Ag)ER

=A; is congruent to Az and Aj is congruent to Az

=A: is congruent to As

(AL A ER

Therefore, Ris transitive ....... (3)

Now , according to the equations (1), (2).(3)

Correct option will be (D)

Question: 13

Solution:

According to the question,

GivensetS={...... ,-2,-1,0,1,2 ...}
AndR={(a,b):abeSanda®+b%2=1}

Formula

For a relation R in set A

Reflexive

The relation is reflexive if (a,a) € R foreveryae A
Symmetric

The relation is Symmetricif (a,b)eR,then (b,a) eR
Transitive

Relation is Transitiveif (a.b)eR & (b,c)JeR.,.then(a,c)e R
Equivalence

Ifthe relation is reflexive , symmetric and transitive , it is an equivalence relation.
Check for reflexive

Consider, (a.a)

2

. a2 + a% = 1 which is not always true

Ex_if a=2
. 22422-1 = 4 + 4 = 1 which is false.
Therefore, Ris notreflexive ....... (1)

Check for symmetric



aRb=>az2+bz=1 CLASSZ4

bRa=b2+a2=1

Both the equation are the same and therefore will always be true.
Therefore, R is symmetric ....... 2)

Check for transitive

aRb=a?+b2=1

bRc=bz+c2=1

a2+ c? =1 will not always be true

Ex _a=-1,b=0andc=1

S (-1)2+02=1,0%2+12 =1 aretrue

But (-1)2 + 12 = 1 is false.

Therefore, R is not transitive ....... (3)

Now , according to the equations (1], (2), (3)

Correct option will be (A)

Question: 14

Solution:

According to the question,
R={(a.b),(c,d):a+d=Db +c}

Formula

For a relation R in set A

Reflexive

The relation is reflexive if (a,a) € R foreveryae A
Symmetric

The relation is Symmetricif (a,b) e R, then (b,a) e R
Transitive

Relation is Transitiveif (a,bJeR & (b,cJeR.,then(a,c)e R
Equivalence

Ifthe relation is reflexive , symmetric and transitive , it is an equivalence relation.
Check for reflexive

Consider, (a, b) R (a, b)

(a,b)R(a,b)ea+b=a+b

which is always true.

Therefore, Ris reflexive ....... (1)

Check for symmetric

(a.b)R(c,d)®a+d=b+c
(ccd)R(a,b)e2c+b=d+a

Both the equation are the same and therefore will always be true.



Therefore , R is symmetric ....... (2)

Check for transitive

(a,bJ)R(c,d)=a+d=b+c
(c.d)R(e,flec+f=d+e

On adding these both equations we get,a+f=b+e
Also,

(a,bJ)R(e,flea+f=b+e

.. 1t will always be true

Therefore, R is transitive ....... (3)

Now , according to the equations (1), (2), (3)

Correct option will be (D)

Question: 15

Solution:

According to the question ,

0 is the origin

R={(P,Q):0P=0Q}

Formula

For a relation R in set A

Reflexive

The relation is reflexive if (a,a) € R foreverya € A
Symmetric

The relation is Symmetricif (a,b) € R, then (b,a) e R
Transitive

Relation is Transitive if (a,b)e R & (b,c)e R, then(a,c) € R

Equivalence

Ifthe relation is reflexive , symmetric and transitive , it is an equivalence relation.

Check for reflexive

Consider, (P,P) R« 0P =0P
which is always true.

Therefore, R is reflexive ....... (1)
Check for symmetric

(P.Q)eR< OP=0Q
(Q.P)eR«0Q=0P

Both the equation are the same and therefore will always be true.
Therefore, R is symmetric ....... (2)
Check for transitive
(P,QJeR< QP =0Q

(Q,R) eRe0Q=0R
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On adding these both equations, we get, OP = OR CLAssz4
Also,

(P,R)eER< 0P =0R

1t will always be true

Therefore , R is transitive ....... (3)

Now , according to the equations (1), (2), (3)
Correct option will be (1)

Question: 16

Solution:

According to the question,

Qis set ofall rarional numbers
R={(a,b):a*b=a+ 2b}

Formula

*is commutative ifa*b=b *a

*is associative if (a*b)*c=a* (b*c)

Check for commutative

Consider,a*b =a + 2b

And,b*a=Db + 2a

Both equations will not always be true.
Therefore, *is not commutative ....... (1)

Check for associative
Consider,(a*b)*c=(a+ 2b) *c=a+2b + 2c¢
And,a*(b*c)=a* (b+2c) =a+2(b+2c) = a+2b+4c
Both the equation are not the same and therefore will not always be true.
Therefore, * is not associative ....... (2)

Now , according to the equations (1}, (2)
Correct option will be (C)

Question: 17

Solution:

According to the question,

Q={ab}

R={(@b):a*b=a+ab}

Formula

*is commutativeifa*b=b*a

*is associative if(a*b) *c=a* (b*c)

Check for commutative

Consider,a*b=a +ab



And,b*a=b +ba
Both equations will not always be true.
Therefore, *is not commutative ....... 1)

Check for associative

Consider,(a*b) *c=(a+ ab) *c=a+ab + (a+ab)c=a+ab+ac+abc

And,a*(b*c)=a* (b+bc) =a+a(b+bc) = a+ab+abc

Both the equation are not the same and therefore will not always be true.

Therefore, * is not associative ....... (2)
Now , according to the equations (1), (2)
Correct option will be (B)

Question: 18

Solution:

According to the question ,

Q = { Positive rationals }
R={(a,b):a*b =ab/2}

Formula

*is commutative ifa*b=b *a

*is associative if (a*b)*c=a* (b*c)
Check for commutative
Consider,a*b=ab/2

And,b *a=ba/2

Both equations are the same and will always true .
Therefore, * is commutative ....... (1)

Check for associative

ab

Consider,(a*b) *c=(ab/2)*c==2"C = abc/4

2

be
And,a*(b*c)=a* (bc/2) =""% = abc/4
2

Both the equation are the same and therefore will always be true.

Therefore, * is associative ....... (2)
Now , according to the equations (1), (2)
Correct option will be (D)

Question: 19

Solution:

According to the question ,

Q = { All integers }
R={(a,b):a*b=a-b+ab}

Formula

CLASS24



*is commutativeifa*b=b*a

*is associative if(a*b) *c=a* (b*c) CLAssz4
Check for commutative

Consider,a*b=a-b+ ab

And,b*a=b-a+ba

Both equations are not the same and will notalways be true.
Therefore, * is not commutative ....... (1)

Check for associative
Consider,(a*b)*c=(a-b+ab)*c
=a—-b+ab-c+(a-b+ab)c

=a — b +ab - ¢ +ac - bc + abc
And,a*(b*c)=a*(b-c+ bc)
=a-(b-c+bc)+a(b-c+bc)

=a - b+ ¢c-bc +ab - ac + abc

Both the equation are not the same and therefore will not always be true.
Therefore, * is not associative ....... (2)

Now , according to the equations (1), (2)

Correct option will be (C)

Question: 20

Solution:

According to the question ,

Q = { All integers }

R={(a,b):a*b=a+b-ab}

Formula

*is commutativeifa*b=b*a

*is associative if(a*b) *c=a* (b*c)

Check for commutative

Consider,a*b=a+b-ab

And,b*a=b+a-ba

Both equations are the same and will alwaysbe true.
Therefore, * is commutative ....... (1)

Check for associative
Consider,(a*b)*c=(a+b-ab)*c
=a+b-ab+c-(a+b-ab)c
=a+b-ab+c-ac-bc+abc
And,a*(b*c)=a*(b+ c-bc)
=a+(b+c-bc)-alb+c-bc)

=a+ b + c—-bc-ab - ac+ abc



Both the equation are the same and therefore will always be true.

Therefore, * is associative ....... (2)
Now , according to the equations (1), (2)
Correct option will be (D)

Question: 21

Solution:

According to the question ,

Q = { All integers }
R={(a.b):a*b=aP}

Formula

*is commutative ifa*b=b *a

*is associative if(a*b)*c=a* (b*c)
Check for commutative

Consider,a *b = a®

And,b *a=>b?

Both equations are not the same and will notalways be true.

Therefore, * is not commutative ....... (1)

Check for associative

Consider, (a*b)*c=(aP) *c

]

And,a*(b*c) =a* (b)=q'"")
Ex a=2 b=3 c=4
(a*b)*c=(23)*c=(8)*

a*(b*c)=2%*(34)=2050

Both the equation are not the same and therefore will not always be true.

Therefore , * is not associative ....... (2)
Now , according to the equations (1), (2)
Correct option will be (C)

Question: 22

Solution:

According to the question,
R={(a,b):a*b=a+b+ab}
Formula

*is commutativeifa*b=b*a

*is associative if(a*b)*c=a*(b*c)
Check for commutative

Consider,a*b=a+b +ab
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And,b*a=b +a+ba

Both equations are same and will always be true .

Therefore, * is commutative ....... (1)
Check for associative
Consider,(a*b)*c=(a+b+ab)*c
=a+b+ab+c+ (a+Db+ab)c

=a + b + c + ab + ac + bc + abc
And,a*(b*c)=a*(b+c+bc)
=a+b+c+bc+a(b+c+bc)

=a +b + ¢ + ab + bc + ac + abc

Both the equation are same and therefore will always be true.

Therefore, * is associative ....... (2)
Now , according to the equations (1), (2)

Correct option will be (D)
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