1. Relation

Exercise 1A

1. Question

Find the domain and range of the relation

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

Answer

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

LetR = {(a,a%) :aisa prime number less than 5}.
Find the range of R.

Answer

range (R) = {8 27}

3. Question

Let R = {(a, a3) : ais a prime number less than 10}.
Find (i) R (ii) dom (R) (iii) range (R).

Answer

(i) R = {(2, 8),(3, 27),(5, 125), (7, 343)}

(ii) dom (R) = {2, 3,5, 7}

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

4. Question

Let R = (x, y) : X + 2y = be are relation on N.
Write the range of R.

Answer

{3,2, 1}

5. Question

Let R ={(a,b):a,beENanda+ 3b=12}.

Find the domain and range of R.

Answer

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

LetR={(a,b):b=|a-1|, a€ Zandla| < 3}.
Find the domain and range of R.

Answer

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

7. Question



LetR:“ a.lJ:aeNand l<a --.-:SI..
\ a, )

Find the domain and range of R.

Answer
dom (R) = {2, 3, 4} and range (R ) =-

8. Question
LetR={(a,b):a,bENandb=a+ 5, a < 4}.
Find the domain and range of R.

Answer

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

Let S be the set of all sets and let R = {(A, B) : Ac B)}, i.e., A is a proper subset of B. Show that R is (i)
transitive (ii) not reflexive (iii) not symmetric.

Answer

LetR = {(A, B) : Ac B)}, i.e., Ais 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)ERVAES

= R is not reflexive.

Let (AAB)ERVA 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

= (B,A) € R

Fore.g.,ifB = {1,2,5} then A= {1,5} is a proper subset of B . we observe that B is not a proper subset of A.
= R is not symmetric

Let (AB)ERand (B,C) ERVA,BCES

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

= A is a proper subset of C

= (A,C) ER

Fore.g.,ifB = {1,2,5} then A= {1,5} is a proper subset of B .

AndifC = {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.

10. Question



Let A be the set of all points in a plane and let O be the origin. Show that the relation R = {(P, Q) : P, Q€ A
and OP = 0Q) is an equivalence relation.

Answer
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€ Aand OP =
0Q)}

Now,

VPeEA, we have
OP=0P

= (P,P) ER

Thus, R is reflexive.

R is Symmetricif (PO) ER=(QP) ERVYP,QEA

Let P, Q € A such that,
(P.Q) €ER

= 0P =0Q

=0Q =0P
=>(Q,P)ER

Thus, R is symmetric.

R is Transitive if (P.O) ERand (Q.S)ER=(PS)ERYP. Q. SEA

Let (P,Q) €ERand (QS)ERVYP, Q,SEA

= OP = 0Q and 0Q = 0S

= OP = 0S

= (P,S)ER

Thus, R is transitive.

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

On the set S of all real numbers, define a relation R = {(a, b) : a = b}.
Show that R is (i) reflexive (ii) transitive (iii) not symmetric.

Answer

Let R = {(a, b) : a = b} be a relation defined on 5.

Now,

We observe that any element x € S is less than or equal to itself.

= (X,X) ERVXES

= R is reflexive.

Let(x,y) ERV X, YyES

= 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.



= (y,x) €R

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

Let(x,y)€Rand (y,z) ERVX,y,zES

=>x=syandy=sz

sXx=<z

= (x,z) €ER

For e.g. , we observe that

(45)€ER=4=<5and (56)ER=5=<6

And we know that4 =6..(4,6) €ER

= R is transitive.

Thus, R is reflexive and transitive but not symmetric.

12. Question

LetA={1,2,3,4,5 6)andletR={(a,b):a,bEAandb=a+ 1}.
Show that R is (i) not reflexive, (ii) not symmetric and (iii) not transitive.
Answer

Given that,
A={1,2,3,4,56)andR={(a,b):a,bE Aandb=a + 1}.
~R={(1,2),(2,3),(3,4),(4,5),(5,6)}

Now,

R is Reflexive if (a,a) ERVa €A

Since, (1,1),(2,2),(3,3),(4,4),(5,5),(6,6) € R

Thus, R is not reflexive .

R is Symmetricif (a,b) ER=(b,a) ERVabegA

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

Thus, R is not symmetric .

R is Transitive if (a,b) € Rand (b,c) ER=(a,c) ERV¥ab,cE A

We observe that (1,2) € R and (2,3) €ER but (1,3) € R

Thus, R is not transitive.

Exercise 1B

1. Question

Define a relation on a set. What do you mean by the domain and range of a relation? Give an example.
Answer

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 a
relationto Ato B« 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 is read as ‘a isrelated 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}

2. Question

Let A be the set of all triangles in a plane. Show that the relation
R = {(A;, Ay) : Ay ~ Ay} is an equivalence relation on A.
Answer

Let R = {(A1, Ay) : Ay ~ Ay} 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)ERVYAEA

= R is reflexive.

Let (Al, Az} ERVY ﬂ]_, ﬂz EA

=0 ~ 4
=0y ~ Ay
ﬂ(ﬂz,ﬂl}ER

= R is symmetric

R is Transitive if (A}, Ay) € Rand (A, A3)E R= (A1, A3) ERY A1, Ay, A3EA

Let (A1, Ay) ER and ((Ay, A3) ERV A, Ay, A3 EA

=A; ~Ayand Ay ~ A3

=01 ~ A3

= (A, A3) ER

= R is transitive.

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

LetR={(a,b):a, beZand(a+ b)is even}.

Show that R is an equivalence relation on Z.

Answer

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

Giventhat,Va,be Z,R={(a,b):(a + b) is even }.



Now,

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

Thus, R is reflexive.

R is Symmetric if (a,b) E R=(b,a) ER¥ a.b

(=n
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(a,b) €R

= a+b is even.

= b+a is even.

= (b,a) €ER

Thus, R is symmetric .

Ris Transitive if (a,b) ERand (bc) ER=(ac)ERYabce”Z

Let (a,b) ERand (b,c) ERVa, bce”Z

= a+b = 2P and b+c = 2Q

Adding both, we get

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

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

= a+c is 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.
4. Question

LetR = {(a,b):a, be Zand (a - b) is divisible by 5}.

Show that R is an equivalence relation on Z.

Answer

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 x 5 [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.

R is Symmetric if (a,b) ER=(b,a) ER¥YabEZ

(a,b) € R = (a-b) is divisible by 5



= (a-b) = 5zforsomez &€ Z

= -(b-a) = 5z
=>ba=5(2)['zefd=>-z€ Z]
= (b-a) is divisible by 5

= (b,a) €ER

Thus, R is symmetric on Z.

R is Transitive if (a.b) ERand (b,c) ER=(a.c) ERVabceZ

(a,b) € R = (a-b) is divisible by 5

= a-b = 5z1 for some z;€ Z

(b,c) € R = (b-c) is divisible by 5

= b-c = 5z, for some z,€ Z

Now,

a-b = 5z; and b-c = 5z,

= (a-b) + (b-c) = 5z; + 5z,

=a-c =5(z1 + 2z ) = 5zz3wherez; + z, = z3

=a-c =5z3[ 27,2 € Z =23 Z]

= (a-c) is divisible by 5.

=(a, c)ER

Thus, R is transitive on Z.

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

Show that the relation R defined on the set A = (1, 2, 3, 4, 5), given by

R = {(a, b) : |a - b| is even} is an equivalence relation.

Answer

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

R is Symmetricif (a.b) ER=(ba) ERVabgA

(a,b) ER
= |a-b| is even.
= |b-a| is even.

= (b,a) €R



Thus, R is symmetric .

Ris Transitive if (a.b) ERand (b.c) ER=(a.c) ERYa.b.cEA

Let(a,b) eRand (b,c) EeRVa, bceA

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

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

Case 1: when b is even

Let (a,b) € Rand (b,c) €R

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

= aisevenand ciseven [. bis even]

= |a - c| is even [ difference of any two even natural numbers is even]
=(a,c)ER

Case 2 : when b is odd

Let (a,b) € Rand (b,c) €ER

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

= ais odd and cis odd [ b is odd]

= |a - 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.
6. Question

Show that the relation R on N x N, defined by

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

is an equivalent relation.

Answer

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=Db + 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)
= 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) = (c,d) 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 (c,d) 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+cand 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.

7. Question

Let S be the set of all real numbers and let
R={(a,b):a,beESanda==*b}.

Show that R is an equivalence relation on S.
Answer

In order to show R is an equivalence relation we need to show R is Reflexive, Symmetric and Transitive.
Giventhat, Va,b&eS,R={(a,b):a=%x=b}

Now,

For any a € S, we have
a==a

= (a,a) €R

Thus, R is reflexive.

Ris Symmetricif (a,.b) ER=(ba) ERVYabgs

(a,b) €R

=b==a
= (b,a) €ER
Thus, R is symmetric .

R is Transitive if (a,b) ERand (b,c) ER=(a,c) ER¥Y a.b.cES

Let (a,b) ERand (b,c) ERVYa,bc&ES

=a==xbandb==*c
=a==xcC
=(a, c)ER

Thus, R is transitive.



Hence, R is an equivalence relation.
8. Question

Let S be the set of all points in a plane and let R be a relation in S defined by R = {(A, B) : d(A, B) < 2 units},
where d(A, B) is the distance between the points A and B.

Show that R is reflexive and symmetric but not transitive.
Answer
Given that, VA, BE€ S, R = {(A, B) : d(A, B) < 2 units}.

Now,

For any A € S, we have

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

Thus, R is reflexive.

R is Symmetric if (A, B) €E R = (B,A)
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(A,B)ER

= d(A, B) < 2 units

= d(B, A) < 2 units

= (B,A) ER

Thus, R is symmetric .

R is Transitive if (A, B) €E Rand(B.C) ER=(A.C) ERVYABCES

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(A,C)=3.2«2

= (A,B)ERand (B,C) ER=(AC) &R

Thus, R is not transitive.

Thus, R is reflexive, symmetric but not transitive.

9. Question

Let S be the set of all real numbers. Show that the relation R = {(a, b) : @ + b2 = 1} is symmetric but neither
reflexive nor transitive.

Answer
Giventhat, Va,bE€S,R={(a,b): a2+ b2 =1}

Now,

For any a € S, we have
a+a?=2a’=#1
=(a,a) &R

Thus, R is not reflexive.




(a,b) ER
=aZ+b?=1
>b2+a’=1

= (b,a) €ER

Thus, R is symmetric .

R is Transitive if (a,b) € Rand (b,c) ER=(a,c) ER¥ab,cES

Let (a,b) ERand (b,c) ERVYa, bc&ES

=a?+b’=1landb’?+c?=1

Adding both, we get

a’+ c24+2b% =2

=a’+ c?=2-2p% # 1

=(a, c) &R

Thus, R is not transitive.

Thus, R is symmetric but neither reflexive nor transitive.

10. Question

LetR = {(a, b) : a = b’} forall a, b € N.

Show that R satisfies none of reflexivity, symmetry and transitivity.
Answer

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

Now,

We observe that, any element a € N cannot be equal to its square except 1.
=(a,a) ¢ RYva€EN

Fore.g.(2,2) € R 2 = 22

= R is not reflexive.

Let (a,b) ERVa,bEN

=a=b?

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

= (b,a) € R

For e.g., we observe that (4,2) ERi.e 4 = 22 but 2 = 4%= (2,4) ¢ R

= R is not symmetric

Let (a,b) ERand (b,c) RV a,bc&EN

=a=b?andb = c?

=a = c2
=(a,c) €R

For e.g., we observe that

(16,4) ER=16 =4%and (4,2) ER =4 = 22



But 16 = 22

=(16,2) ¢ R

= R is not transitive.

Thus, R is neither reflexive nor symmetric nor transitive.

11. Question

Show that the relation R = {(a, b) : a > b} on N is transitive but neither reflexive nor symmetric.
Answer

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,a) ¢ RVaEeN

= R is not reflexive.

Let (a,b) ERVa, bEN

= a is greater than b

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

= (b,a) &R

For e.g., we observe that (5,2) ERi.e5>2but2#5=(2,5) R
= R is not symmetric

Let (a,b) eRand (b,c) EeRV¥a,bcEN

=a>bandb=>c

sa>c

= (a,c) €ER

For e.g., we observe that

(54) ER=5>4and (4,3)ER=24>3

And we know that5 > 3..(5,3) €R

= R is transitive.

Thus, R is transitive but not reflexive not symmetric.

12. Question

Let A= {1,2,3}and R = {(1, 1), (2, 2), (3, 3), (1, 2), (2, 3)}.
Show that R is reflexive but neither symmetric nor transitive.
Answer

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) €ER but (2,1),(3,2) € R

R is not transitive *~ (1,2) ERand (2,3) ER=(1,3) ¢ R

Thus, R is reflexive but neither symmetric nor transitive.



13. Question

LetA= (1,2, 3,4)and R = {(1, 1), (2, 2), (3, 3), (4, 4), (1, 2), (1, 3), (3, 2)}. Show that R is reflexive and
transitive but not symmetric.

Answer

Given that, A = {1, 2, 3} and R = {1, 1), (2, 2), (3, 3).(4, 4), (1, 2), (1, 3), (3, 2)}.
Now,

R is reflexive "~ (1,1),(2,2),(3,3),(4,4) €R

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

R is transitive v (1,3) € Rand (3,2) ER=(1,2) €ER

Thus, R is reflexive and transitive but not symmetric.

Objective Questions

1. Question

Mark the tick against the correct answer in the following:

Let A= {1, 2,3} and letR = {(1, 1),(2, 2), (3, 3), (1, 3), (3, 2), (1, 2)}. Then, R is
A. reflexive and symmetric but not transitive

B. reflexive and transitive but not symmetric

C. symmetric and transitive but not reflexive

D. an equivalence relation

Answer

Given set A = {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 everya € A
Symmetric

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

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

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

Since, (LL1)ER,(2,2) €ER,(3,3) ER

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

Check for symmetric

Since (1,3) ERbut (3,1) R

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

Check for transitive



Here, (1,3) € Rand (3,2) R and (1,2) €ER

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

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

Correct option will be (B)

2. Question

Mark the tick against the correct answer in the following:
Let A= {a, b, c}andlet R = {(a, a), (a, b), (b, a)}. Then, Ris
A. reflexive and symmetric but not transitive

B. reflexive and transitive but not symmetric

C. symmetric and transitive but not reflexive

D. an equivalence relation

Answer

Given set A = {a, b, c}

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

Formula

For a relation R in set A

Reflexive

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

The relation is Symmetricif (a , b) ER ,then (b, a)&ER
Transitive

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

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

Since, (b,b) € R and (c,c) € R

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

Check for symmetric

Since, (a,b) € Rand (b,a) €ER

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

Check for transitive

Here, (a,b) €R and (b,a) € R and (a,a) €ER

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

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

Correct option will be (C)

3. Question

Mark the tick against the correct answer in the following:



Let A= {1, 2,3} and let R = {(1, 1).(2, 2), (3, 3), (1, 2), (2, 1), (2, 3), (3, 2)}. Then, R 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

Answer

Given set A = {1, 2, 3}

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

For a relation R in set A

Reflexive

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

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

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

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

Since, (1,L1)€R, (2,2) ER, (3,3)ER

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

Check for symmetric

Since, (1,2) €ERand (2,1) €R

(2,3) €ERand (3,2) ER

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

Check for transitive

Here, (1,2) € Rand (2,3) €ER but (1,3) € R

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

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

Correct option will be (A)

4. Question

Mark the tick against the correct answer in the following:

Let S be the set of all straight lines in a plane. Let R be a relation on S defined byaRbe a 1 b. Then, Ris
A. reflexive but neither symmetric nor transitive

B. symmetric but neither reflexive nor transitive

C. transitive but neither reflexive nor symmetric

D. an equivalence relation



Answer

According to the question ,

GivensetS = {x, vy, z}

And R = {(x, y), (y, 2), (x, 2) , (y, X), (2, ¥), (z, X) }
Formula

For a relation R in set A

Reflexive

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

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

Since, (x,x) € R, (y,Y)€R, (z,2) €R

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

Check for symmetric

Since, (x,y) € Rand (y,x) ER

(zy) €Rand (y,z) €R

(x,z) € Rand (z,x) €R

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

Check for transitive

Here , (x,y) € R and (y,x) € R but (x,x) € R

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

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

Correct option will be (B)

5. Question

Mark the tick against the correct answer in the following:
Let S be the set of all straight lines in a plane. Let R be a relation on S defined by a R b« a || b. Then, R is
A. reflexive and symmetric but not transitive

B. reflexive and transitive but not symmetric

C. symmetric and transitive but not reflexive

D. an equivalence relation

Answer

According to the question ,

GivensetS = {x, vy, z}



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

Formula

For a relation R in set A

Reflexive

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

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

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

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

Since, (x,x) €R, (y,y) E€ER, (z,2) ER

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

Check for symmetric

Since, (x,x) € Rand (x,x) €ER

(y,y) €Rand (y,y) ER

(zz) ERand (z,z) € R

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

Check for transitive

Here, (x,x) € Rand (y,y) €ER and (z,z) € R

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

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

Correct option will be (D)

6. Question

Mark the tick against the correct answer in the following:

Let Z be the set of all integers and let R be a relation on Z defined by a R b« (a - b) is divisible by 3. Then, R
is

A. reflexive and symmetric but not transitive

B. reflexive and transitive but not symmetric

C. symmetric and transitive but not reflexive

D. an equivalence relation

Answer

According to the question ,
GivensetZ=1{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) € R for everya € A
Symmetric

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

Relation is Transitiveif(a,b)ER &(b,c)EeR,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) = 0 which is divisible by 3

(a,a) e Rwhereae Z

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

Check for symmetric

Consider, (a,b) €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

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

Check for transitive

Consider, (a,b) € R and (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 - c) which is divisible by 3 = (a,c) € R

Therefore (a,b) € R and (b,c) € Rthen (a,c) €R

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

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

Correct option will be (D)

7. Question

Mark the tick against the correct answer in the following:

Let R be a relation on the set N of all natural numbers, defined by a R b« a is a factor of b. Then, R is
A. reflexive and symmetric but not transitive

B. reflexive and transitive but not symmetric

C. symmetric and transitive but not reflexive



D. an equivalence relation

Answer

According to the question ,

GivensetN={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) € R foreverya € A
Symmetric

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

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

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

Consider, (a,a)

ais a factor of a

(2,2), (3,3)... (a,a) wherea €N

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

Check for symmetric

a Rb=ais factor of b

b R a = b is factor of a as well

Ex (2,6) €ER

But (6,2) € R

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

Check for transitive

a Rb=ais factor of b

b Rc=bis afactor of c

a Rc=bis a factor of c also

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

S (2,18) €ER

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

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

8. Question

Mark the tick against the correct answer in the following:



Let Z be the set of all integers and let R be a relation on Z defined by a R b a= b. Then, R is
A. symmetric and transitive but not reflexive

B. reflexive and symmetric but not transitive

C. reflexive and transitive but not symmetric

D. an equivalence relation

Answer

According to the question ,
GivensetZ=1{1,2,3.4..... }

AndR = {(a,b):a,beZanda = b}

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)€R
Transitive

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

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

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

~.a = aandb = b which is always true.

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

Check for symmetric

aRb=a=b

bRa=b=a

Both cannot be true.

Ex _Ifa=2 and b=1

s 2 = 1is true but 1 = 2 which is false.

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

Check for transitive

aRb=a=bhb

bRc=b=c

La=c

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

. 5=4 ,4=2 and hence 5=2

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



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

Correct option will be (C)

9. Question

Mark the tick against the correct answer in the following:
Let S be the set of all real numbers and let R be a relation on S defined by a Rb < |a] = b. Then, R is
A. reflexive but neither symmetric nor transitive

B. symmetric but neither reflexive nor transitive

C. transitive but neither reflexive nor symmetric

D. none of these

Answer

According to the question ,

GivensetS ={......., -2,-1,0,1,2 ..... }

AndR = {(a,b):abeSand|a]=Db}

Formula

For a relation R in set A

Reflexive

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

The relation is Symmetricif (a ,b) ER ,then (b, a)E€R
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 and which is not always true.

Ex_if a=-2

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

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

Check for symmetric

aRb=]al=b

bRa=|b]l=a

Both cannot be true.

Ex _Ifa=-2 and b=-1

~2 =-1lisfalse and 1 = -2 which is also false.

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

Check for transitive



aRb=]al=b

bRc=|b|=c

Slal =c

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

w5=7,7=9and hence5=9

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

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

Correct option will be (C)

10. Question

Mark the tick against the correct answer in the following:
Let S be the set of all real numbers and let R be a relation on S, defined byaR b« |a-b| = 1. Then, Ris
A. reflexive and symmetric but not transitive

B. reflexive and transitive but not symmetric

C. symmetric and transitive but not reflexive

D. an equivalence relation

Answer

According to the question ,

GivensetS={......., -2,-1,0 A5 }

AndR = {(a,b):a,bESand|a-b| =1}

Formula

For a relation R in set A

Reflexive

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

The relation is Symmetricif (a,b) € R, then(b,a)€R
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] = 1and which is always true.

Ex_if a=2

5 |2-2] = 1 =0 = 1 which is true.

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

Check for symmetric

aRb=]a-bl=1



bRa=|b-a|=1

Both can be true.

Ex _Ifa=2 and b=1

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

Check for transitive

aRb=]a-bl=1

bRc=|b-c]=1

~|a - c| = 1 will not always be true

Ex _a=-5, b=-6and c=-7

565 =1,|7-6] =<1 aretrue 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)

11. Question

Mark the tick against the correct answer in the following:
Let S be the set of all real numbers and let R be a relation on S, defined by a Rbe (1 + ab) > 0. Then, R is
A. reflexive and symmetric but not transitive

B. reflexive and transitive but not symmetric

C. symmetric and transitive but not reflexive

D. none of these

Answer

According to the question ,

GivensetS=1{......., -2,-1,0,1,2 ..... }

AndR = {(a,b):a,beSand(1+ab)>0}

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)&eR
Transitive

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

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

Consider, (a,a)



- (1 + axa) > 0which is always true because axa will always be positive.
Ex_if a=2

S (1+4)=0=(5) = 0 which is true.

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

Check for symmetric

aRb=(1+ab)=>0

bRa=(1+ba)>0

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

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

Check for transitive

aRb=(1+ab)>0

bRc=(1+bc)>0

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

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

(1 +-1x0)=>0,(1+ 0x2)>0are 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)

12. Question

Mark the tick against the correct answer in the following:
Let S be the set of all triangles in a plane and let R be a relation on S defined by A1 S Ay« A; = Ay. Then, R is
A. reflexive and symmetric but not transitive

B. reflexive and transitive but not symmetric

C. symmetric and transitive but not reflexive

D. an equivalence relation

Answer

According to the question ,

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

AndR = {(A;, Ay) : A, A€ Sand Ay = Ay}

Formula

For a relation R in set A

Reflexive

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

Symmetric



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

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

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

Consider, (A1, A7)

~. We know every triangle is congruent to itself.

(A1, A) ERallA €S

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

Check for symmetric

(A1, Ay) € R then A; is congruent to A,

(Ay , A7) € R then A, is congruent to Ay

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

Check for transitive

Let A1, Ay, A3z € S such that (A1, Ay) € R and (A, Az) €ER

Then (A1, A;)ER and (A;, A3)ER

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

=A; is congruent to Az

~(Aq, A3) ER

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

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

Correct option will be (D)

13. Question

Mark the tick against the correct answer in the following:

Let S be the set of all real numbers and let R be a relation on S defined by a Rbe a2 + b2 = 1. Then, R is
A. symmetric but neither reflexive nor transitive

B. reflexive but neither symmetric nor transitive

C. transitive but neither reflexive nor symmetric

D. none of these

Answer

According to the question ,

GivensetS ={......., -2,-1,0,1,2 ..... }

AndR = {(a,b):a,bESanda?+b’=1}

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)€R
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 which is not always true

Ex_if a=2

.22 +22=1=4 + 4 =1 which is false.

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

Check for symmetric

aRb=a’?+b’=1

bRa=Db?+a’=1

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

Check for transitive

aRb=a’+b’=1

bRc=b?2+c?=1

~a? + c2 =1 will not always be true

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

2 (-12+0%2=1,0% + 12 = 1are true

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

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

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

Correct option will be (A)

14. Question

Mark the tick against the correct answer in the following:

Let R be a relation on N x N, defined by(a, b) R(c,d)a+d=Db + c. Then, R is
A. reflexive and symmetric but not transitive

B. reflexive and transitive but not symmetric

C. symmetric and transitive but not reflexive

D. an equivalence relation



Answer

According to the question ,

R={(a,b),(c,d):a+d=b+c}

Formula

For a relation R in set A

Reflexive

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

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

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

If the 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)2a+b=a+b

which is always true .

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

Check for symmetric

(a,b)R(c,d)2a+d=Db+c

(c,d)R(a,b)ec+b=d+a

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

Check for transitive

(a,b)R(c,d)2ea+d=b+c

(c,d)R(e, flec+f=d+e

On adding these both equationswe get ,a+f=b + e

Also,

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

- It will always be true

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

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

Correct option will be (D)

15. Question

Mark the tick against the correct answer in the following:

Let A be the set of all points in a plane and let O be the origin. Let R = {(P, Q) : OP = QQ}. Then, R is

A. reflexive and symmetric but not transitive



B. reflexive and transitive but not symmetric

C. symmetric and transitive but not reflexive

D. an equivalence relation

There is printing mistake in the guestion...

R should be R = {(P, Q) : OP = 0Q}

Instead of R = {(P, Q) : OP = QQ}

Answer

According to the question ,

O 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)&eR
Transitive

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

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

Consider, (P, P) € R« OP = 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,Q)ER<0OP=0Q

(Q,R)ER e 0Q=0R

On adding these both equations, we get , OP = OR
Also,

(P,R)ER & OP=0R

- It will always be true

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



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

Correct option will be (D)

16. Question

Mark the tick against the correct answer in the following:
Let Q be the set of all rational numbers, and * be the binary operation, defined by a *b = a + 2b, then
A. * is commutative but not associative

B. * is associative but not commutative

C. * is neither commutative nor associative

D. * is both commutative and associative

Answer

According to the question ,

Q is set of all rarional numbers
R={(a,b):a*b=a+2b}

Formula

*is commutativeifa*b=b *a

* is associativeif (a*b)*c=a* (b *c)

Check for commutative

Consider ,a*b =a + 2b

And,b*a=Db + 2a

Both eqguations 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)

17. Question

Mark the tick against the correct answer in the following:
Leta*b=a+ abforall a, b€ Q. Then,

A. * is not a binary composition

B. * is not commutative

C. * is commutative but not associative

D. * is both commutative and associative

Answer

According to the question ,



Q={ab}

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

Formula

*is commutativeifa*b=Db *a

* js associativeif(a*b)*c=a* (b *c)

Check for commutative

Consider ,a*b =a + ab

And ,b*a=Db + ba

Both eguations 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+alb+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)

18. Question

Mark the tick against the correct answer in the following:

Let Q* be the set of all positive rationals. Then, the operation * on Q* defined by g *h = Q foralla, b € Q*

-~

-_—

is

A. commutative but not associative

B. associative but not commutative

C. neither commutative nor associative
D. both commutative and associative
Answer

According to the question ,

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

Formula

*is commutativeifa*b =b*a

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

b
Consider, (a *b) *c= (ab/2) *c = E_{ﬁ = abc/4

-

be
And,a*(b*c)=a*(bc/2) =%7Z = 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)

19. Question

Mark the tick against the correct answer in the following:

let Z be the set of all integers and leta *b =a - b + ab. Then, *is
A. commutative but not associative

B. associative but not commutative

C. neither commutative nor associative

D. both commutative and associative

Answer

According to the question ,

Q = { All integers }

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

Formula

*is commutativeifa*b=b*a

* js associativeif(a*b)*c=a* (b *c)

Check for commutative

Consider ,a*b=a-b+ ab

And ,b*a=Db-a+ ba

Both eguations are not the same and will not always 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-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 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)

20. Question

Mark the tick against the correct answer in the following:
Let Z be the set of all integers. Then, the operation * on Z defined by
a*b=a+b-abis

A. commutative but not associative

B. associative but not commutative

C. neither commutative nor associative

D. both commutative and associative

Answer

According to the question ,

Q = { All integers }

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

Formula

*is commutativeifa*b=b *a

* is associativeif (a*b)*c=a* (b *c)

Check for commutative

Consider ,a*b=a+ b-ab

And ,b*a=b+a-hba

Both equations are the 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+ b-ab)c

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

21. Question

Mark the tick against the correct answer in the following:
Let Z* be the set of all positive integers. Then, the operation * on Z* defined bya * b = al is
A. commutative but not associative

B. associative but not commutative



C. neither commutative nor associative

D. both commutative and associative

Answer

According to the question ,

Q = { All integers }

R={(a,b):a*b=2a}

Formula

*is commutativeifa*b=Db *a

* is associativeif (a*b)*c=a* (b *c)

Check for commutative

Consider ,a *b = aP

And,b*a=Db?

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

Check for associative

Consider, (a*b)*c=(aP) *c = (a®)©

And,a* (b*c)=a* (b%)= g2

Ex a=2 b=3 c=4

(@*b)*c=(23) *c=(8)*

a*(b*c)=2%*(3%)= 2061

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)

22. Question

Mark the tick against the correct answer in the following:
Define*onQ-{-1} bya*b=a+ b + ab. Then, *on Q- {-1} is
A. commutative but not associative

B. associative but not commutative

C. neither commutative nor associative

D. both commutative and associative

Answer

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

Formula

* js commutativeifa*b=b*a



* is associativeif(a*b)*c=a* (b * )

Check for commutative

Consider ,a*b=a+ b+ ab

And ,b*a=Db+a+ ba

Both eqguations 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+ b+ ab)c

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

=a +b + c+ 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)



