
MATHS

BOOKS - RD SHARMA MATHS (HINGLISH)

RELATIONS

Solved Examples And Exercises

1. An integer  is said to be related to another integer  if  is a

multiple of  . Check if the relation is symmetric, re�exive and transitive.

Watch Video Solution

m n m

n

2. If  and  are relations on a set  then prove the following :  and 

are symmetric  and  are symmetric  is re�exive and  is any

relation  is re�exive.

R S A, R S

R ∩ S R ∪ S R S

R ∪ S

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_25ZYJotjZMuI
https://dl.doubtnut.com/l/_WoggT2xqOtcl


Watch Video Solution

3. If  and  are transitive relations on a set  then prove that 

may not be a transitive relation on 

Watch Video Solution

R S A, R ∪ S

A.

4. Let  be the set of all lines in  and  be the relation in 

de�ned as  is parallel to  Show that  is an

equivalence relation. Find the set of all lines related to the line

Watch Video Solution

L XY = plane R L

R = {(L1, L2) :L1 L2}. R

y = 2x + 4.

5. Show that the relation  on the set  of all real numbers is re�exive

and transitive but nut symmetric.

Watch Video Solution

≥ R

https://dl.doubtnut.com/l/_WoggT2xqOtcl
https://dl.doubtnut.com/l/_D767zesxxghb
https://dl.doubtnut.com/l/_9PRxWTwGjcXN
https://dl.doubtnut.com/l/_gyvbwrAI2cy0


6. Let  be a relation on the set  of all real numbers de�ned by 

 Prove that  is not an equivalence

relation on 

Watch Video Solution

S R

S = {(a, b)RxR : a2 + b2 = 1}. S

R.

7. Given to relation  on the set  add a

minimum number of ordered pairs so that the enlarged relation is

symmetric, transitive and re�exive.

Watch Video Solution

R = {(1, 2), (2, 3)} A = {1, 2, 3},

8. Let  be the origin. We de�ne a relation between two points  and 

in a plane if  Show that the relation, so de�ned is an

equivalence relation.

Watch Video Solution

O P Q

OP = OQ.

https://dl.doubtnut.com/l/_cSp6fK7g6Swv
https://dl.doubtnut.com/l/_rkfnk0aVwqmj
https://dl.doubtnut.com/l/_QWCfbmr1OppD
https://dl.doubtnut.com/l/_uziyG8xlGECi


9. The following relations are de�ned on the set of real number:

   Find whether

these relations are re�exive, symmetric or transitive.

Watch Video Solution

aRb if a − b > 0 aRb if 1 + ab > 0 aRb if |a| ≤ b

10. Let  and let 

Find whether or not each of the relations  on  is (i) re�exive

(ii) symmetric (iii) transitive.

Watch Video Solution

A = {1, 2, 3},

R1 = {(1, 1), (1, 3), (3, 1), (2, 2), (2, 1), (3, 3)}R2 = {(2, 2), 3, 1), (1, 3)}, R

R1, R2, R3 A

11. Let  be a relation de�ned on the set of natural numbers  as 

 Find the domain and range of 

. Also, verify whether  is (i) re�exive, (ii) symmetric (iii) transitive.

Watch Video Solution

R N

R = {(x,  y) : x,  y ∈ N,  2x + y = 41} R

R

https://dl.doubtnut.com/l/_uziyG8xlGECi
https://dl.doubtnut.com/l/_RyFsWbUKV2Pt
https://dl.doubtnut.com/l/_fw6RtHC0VjV9
https://dl.doubtnut.com/l/_4a7EvpBiwy5b


12. Is it true that every relation which is symmetric and transitive is also

re�exive? Give reasons.

Watch Video Solution

13. Let  and  be a relation on  .

What minimum number of ordered pairs may be added to  so that it

may become a transitive relation on 

Watch Video Solution

A = {1, 2, 3} R = {(1, 2), (1, 1), (2, 3)} A

R

A.

14. Show that the relation  de�ned by  is divisible by 

 is an equivalence relation.

Watch Video Solution

R R = {(a, b) : a − b

3; a, bZ}

https://dl.doubtnut.com/l/_4a7EvpBiwy5b
https://dl.doubtnut.com/l/_qH8SDdTtdLhF
https://dl.doubtnut.com/l/_dzZtvZCjYxt3


15. Test whether the following relations  are (i) re�exive (ii)

symmetric and (iii) transitive:  on  de�ned by   on

 de�ned by   on  de�ned by 

Watch Video Solution

R1, R2andR3,

R1 Q0 (a, b)R1a =
1

b
R2

Z (a, b)R2|a − b| ≤ 5 R3 R

(a, b)R3a
2 − 4ab + 3b2 = 0

16. Three relations  are de�ned on set  as

follow: 

  Find

whether each of  is re�exive, symmetric and transitive.

Watch Video Solution

R1, R2andR3 A = {a, b, c}

R1 = {(a, a), (a, b), (a, c), (b, b), (b, c), (c, a), (c, b), (c, c)}

R2 = {(a, b), (b, a), (a, c), (c, a)} R3 = {(a, b), (b, c), (c, a)}

R1, R2, R3

17. Show that the relation  on the set  given by 

 is an equivalence relation. Find the set of all

elements related to 

Watch Video Solution

R A{xZ; 0 ≤ 12},

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

1.

https://dl.doubtnut.com/l/_YQAz0SxgrNpU
https://dl.doubtnut.com/l/_J5XugjTSu53x
https://dl.doubtnut.com/l/_QGfVEkOtcgne


Watch Video Solution

18. Let  be a �xed positive integer. De�ne a relation  on Z as follows:

 is divisible by  Show that  is an equivalence relation on 

Watch Video Solution

n R

(a, b)Ra − b n. R

Z.

19. Let  be the set of all integers and  be the set of all non=zero

integers. Let a relation  on  be de�ned as follows: 

 for all  Prove that  is an

equivalence relation on 

Watch Video Solution

Z Z0

R ZxZ0

(a, b)R(c, d)ad = bc (a, b), (c, d)ZxZ0 R

ZxZ0.

20. Prove that every identity relation on a set is re�exive, but the converse

is not necessarily true.

Watch Video Solution

https://dl.doubtnut.com/l/_QGfVEkOtcgne
https://dl.doubtnut.com/l/_FrA7bBPueZgT
https://dl.doubtnut.com/l/_b1MitxwnWFmf
https://dl.doubtnut.com/l/_iNChS3wNMbJ5


21. Let  be the set of integers. Show that the relation 

and  is even} is an equivalence relation on Z.

Watch Video Solution

Z R = {(a, b) : a, bZ

a + b

22. If R is an equivalence relation on a set A, then  is A. re�exive only

B. symmetric but not transitive C. equivalence D. None of these

Watch Video Solution

R− 1

23. On the set N of all natural numbers, a relation R is de�ned as follows:

 Each of the natural numbers  and  leaves the

remainder less than 5.Show that R is an equivalence relation. Also, obtain

the pairwise disjoint subsets determined by R.

Watch Video Solution

∀n, m ∈ N, nRm n m

https://dl.doubtnut.com/l/_iNChS3wNMbJ5
https://dl.doubtnut.com/l/_WIUUUYlbfUj5
https://dl.doubtnut.com/l/_pvIrVWz3eQNP
https://dl.doubtnut.com/l/_ekKRJzHSCUQq
https://dl.doubtnut.com/l/_mcNU7FsRHOSt


24. If  and  are equivalence relations in a set A, show that  is

also an equivalence relation.

Watch Video Solution

R1 R2 R1 ∩ R2

25. Let  be the set of all integers and  be the set of all non=zero

integers. Let a relation  on  be de�ned as follows: 

 for all  Prove that  is an

equivalence relation on 

Watch Video Solution

Z Z0

R Z × Z0

(a, b)R(c, d)ad = bc (a, b), (c, d)Z × Z0 R

Z × Z0.

26. Let  be the equivalence relation in the set 

given by  Write the equivalence class [0].

Watch Video Solution

R A = {0, 1, 2, 3, 4, 5}

R = {(a, b) : divides(a − b)}.

https://dl.doubtnut.com/l/_mcNU7FsRHOSt
https://dl.doubtnut.com/l/_0mnUJ3IIeMQL
https://dl.doubtnut.com/l/_1cYvm3EiXSDO


27. An integer  is said to be related to another integer  if  is a

multiple of  . Check if the relation is symmetric, re�exive and transitive.

Watch Video Solution

m n m

n

28. Show that the relation  on the set  of all real numbers is re�exive

and transitive but nut symmetric.

Watch Video Solution

≥ R

29.  is said to be related to  if  and  are integers and  is

divisible by 13. Does this de�ne an equivalence relation?

Watch Video Solution

m n m n m − n

30. Let  be the origin. We de�ne a relation between two points  and 

in a plane if  Show that the relation, so de�ned is an

O P Q

OP = OQ.

https://dl.doubtnut.com/l/_i3PZO7LZNjHX
https://dl.doubtnut.com/l/_AYfvk8qGT8cU
https://dl.doubtnut.com/l/_ySU8BIILWL3n
https://dl.doubtnut.com/l/_Xgmw0KCNMfLe


equivalence relation.

Watch Video Solution

31. Show that the relation  de�ned by  is divisible by 

 is an equivalence relation.

Watch Video Solution

R R = {(a, b) : a − b

3; a, bZ}

32. Prove that a relation R on a set A is symmetric i� 

Watch Video Solution

R = R− 1

33. Three relations  are de�ned on set  as

follow:

 

  

R1, R2 and R3 A = {a, b, c}

R1 = {(a, a), (a, b), (a, c), (b, b), (b, c), (c, a), (c, b), (c, c)}

R2 = {(a, b), (b, a), (a, c), (c, a)}

https://dl.doubtnut.com/l/_Xgmw0KCNMfLe
https://dl.doubtnut.com/l/_isFC9LXPmylF
https://dl.doubtnut.com/l/_uU49ORNw3ivC
https://dl.doubtnut.com/l/_h5Y2zojIQRyS


  

Find whether each of  is re�exive, symmetric and transitive.

Watch Video Solution

R3 = {(a, b), (b, c), (c, a)}

R1, R2, R3

34. Let a relation  on the set R of real numbers be de�ned as 

 for all  Show that  is re�exive and

symmetric but not transitive.

Watch Video Solution

R1

(a, b) ∈ R ⇔ 1 + ab > 0 a, b ∈ R. R1

35. Let S be the set of all points in a plane and R be a relation on S de�nes

as  distance between  is less than 2 units} Show

that R is re�exive and symmetric but not transitive.

Watch Video Solution

R = {(P , Q) : P and Q

https://dl.doubtnut.com/l/_h5Y2zojIQRyS
https://dl.doubtnut.com/l/_PnaAPZScGAzW
https://dl.doubtnut.com/l/_e98w5aPoD6np


36. The following relations are de�ned on the set of real number:

 Find whether these relations are re�exive,

symmetric or transitive.

Watch Video Solution

aRb if 1 + ab > 0

37. Prove that every identity relation on a set is re�exive, but the converse

is not necessarily true.

Watch Video Solution

38. Let  be a relation de�ned on the set of natural numbers N as

 Find the domain and range of R.

Also, verify whether R is (i) re�exive, (ii) symmetric (iii) transitive.

Watch Video Solution

R

R = {(x, y) : x, y ∈ N, 2x + y = 41}

https://dl.doubtnut.com/l/_X0k8lUJIq87Y
https://dl.doubtnut.com/l/_eCdLk8cFChZF
https://dl.doubtnut.com/l/_jRA4r23UVnDa


39. Let  denote the set of all natural numbers and  be the relation on 

 de�ned by . Check

whether  is an equivalence relation on 

Watch Video Solution

N R

N × N (a, b)R(c, d) ⇔ ad(b + c) = bc(a + d)

R N × N

40. Let N be the set of all natural numbers and let R be a relation on

 , de�ned by  for all 

 . Show that  is an equivalence relation on

 .

Watch Video Solution

N × N (a, b)R(c, d) ⇔ ad = bc

(a, b), (c, d) ∈ N × N. R

N × N

41. Let  be a relation on the set of all line in a plane de�ned by

 is parallel to line  Show that R is an equivalence relation.

Watch Video Solution

R

(l1, l2) ∈ Ri l2.

https://dl.doubtnut.com/l/_ziTdWQcFqJob
https://dl.doubtnut.com/l/_70jho06lQJln
https://dl.doubtnut.com/l/_bNhMYt3iafL8
https://dl.doubtnut.com/l/_UytqIfgDIH8u


42. Each of the following de�nes a relation on N:

x , y in Nx+4y=10 ,x , y in N`

Watch Video Solution

x → y, (i)x, y ∈ Nx + y = 10x, ∫e ≥ r, (iii)

43. Let  and the relation R be de�ned on A as follows: 

 Then, write minimum number of ordered

pairs to be added in R to make it re�exive and transitive.

Watch Video Solution

A = {a, b, c)

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

44. Given the relation  on the set  add a

minimum number of ordered pairs so that the enlarged relation is

symmetric, transitive and re�exive.

Watch Video Solution

R = {(1, 2), (2, 3) A = {1, 2, 3},

https://dl.doubtnut.com/l/_UytqIfgDIH8u
https://dl.doubtnut.com/l/_lTZq2KELB05k
https://dl.doubtnut.com/l/_OL1M6RmK1yY9


45. Let  and  be the relation in  de�ned by 

 if  for  in  Prove that  is

an equivalence relation. Also obtain the equivalence class [(2,5)].

Watch Video Solution

A = {1, 2, 3, .... . , 9} R A × A

(a, b)R(c, d) a + d = b + c (a, b), (c, d) A × A. R

46. Prove that the relation  on the set  de�ned by 

 for all  is an

equivalence relation. Also, �nd the equivalence classes [(2, 3)] and [(1, 3)].

Watch Video Solution

R N × N

(a,  b)R (c,  d)a + d = b + c (a,  b),  (c,  d) ∈ N × N

47. Let  be a positive integer. Prove that the relation R on the set Z of all

integers numbers de�ned by  is divisible by  is an

equivalence relation on Z.

Watch Video Solution

n

(x, y) ∈ R ⇔ x − y n,

https://dl.doubtnut.com/l/_StKtThrTK8QT
https://dl.doubtnut.com/l/_xsqqDyTMUoxb
https://dl.doubtnut.com/l/_wTvb0ON8ueyw
https://dl.doubtnut.com/l/_HIS2Cu8SS56T


48. Let  be the set of all triangles in a plane with  as relation in 

given by  . Show that  is an equivalence

relation.

Watch Video Solution

T R T

R = {(T1, T2) : ( T )1 ≅T2} R

49. If  and  are relations on a set  then prove the following :  and 

 are symmetric  and  are symmetric  is re�exive and  is

any relation  is re�exive.

Watch Video Solution

R S A, R

S R ∩ S R ∪ S R S

R ∪ S

50. Let  be a relation on the set  of all real numbers de�ned by 

 Prove that  is not an equivalence

relation on 

Watch Video Solution

S R

S = {(a, b)R × R : a2 + b2 = 1}. S

R.

https://dl.doubtnut.com/l/_HIS2Cu8SS56T
https://dl.doubtnut.com/l/_0n9d0YkkTIIf
https://dl.doubtnut.com/l/_pYT0W9FjjjdW


51. Write the domain of the relation R de�ned on the set Z of integers as

follows 

Watch Video Solution

(a, b) ∈ R ⇔ a2 + b2 = 25

52. If  and  are transitive relations on a set  then prove that 

may not be a transitive relation on 

Watch Video Solution

R S A, R ∪ S

A.

53. Let  be the equivalence relation in the set 

given by  Write the equivalence class [0].

Watch Video Solution

R A = {0, 1, 2, 3, 4, 5}

R = {(a, b) : divides(a − b)}.

54. If  is a relation on N, write the range of R.

Watch Video Solution

R = {(x, y) : x + 2y = 8}

https://dl.doubtnut.com/l/_8Bjn7JhazgzD
https://dl.doubtnut.com/l/_d1gzR6yX6lN4
https://dl.doubtnut.com/l/_ZUI94f4C9qtb
https://dl.doubtnut.com/l/_fNYufLFap9M8


55. Let  be the set of all integers and  be the relation on  de�ned as 

 and  is divisible by  . Prove that  is

an equivalence relation.

Watch Video Solution

Z R Z

R = {(a, b); a,  b  ∈ Z, (a − b) 5. } R

56. The union of two equivalence relations on a set is not necessarily an

equivalence relation on the set.

Watch Video Solution

57. Let  be the set of all students of a boys school. Show that the

relation  on  given by  is sister of  is empty relation

and  the di�erence between the heights of  and  is less

than 5 meters} is the universal relation.

Watch Video Solution

A

R A R = {(a,  b) : a b}

R ′ = {(a,  b) : a b

https://dl.doubtnut.com/l/_fNYufLFap9M8
https://dl.doubtnut.com/l/_OrYfPfAkHJ6b
https://dl.doubtnut.com/l/_yRgnXNOElpvQ
https://dl.doubtnut.com/l/_O9DsvigSVxOy


58. Prove that a relation  on a set  is symmetric i�  .

Watch Video Solution

R A R = R− 1

59. The relation  on the set  of all natural numbers de�ned by 

 divides  for all  is transitive.

Watch Video Solution

R N

(x,  y) ∈ R ⇔ x y, x,  y ∈ N

60. Three relations  are de�ned on set  as

follow: 

  Find

whether each of  is re�exive, symmetric and transitive.

Watch Video Solution

R1, R2andR3 A = {a, b, c}

R1 = {(a, a), (a, b), (a, c), (b, b), (b, c), (c, a), (c, b), (c, c)}

R2 = {(a, b), (b, a), (a, c), (c, a)} R3 = {(a, b), (b, c), (c, a)}

R1, R2, R3

https://dl.doubtnut.com/l/_5X7kYXzgqlCh
https://dl.doubtnut.com/l/_0dtLgjxXZXkj
https://dl.doubtnut.com/l/_bsmQPDsIS4iN


61. Show that the relation  on the set  given by 

 is re�exive but neither

symmetric nor transitive.

Watch Video Solution

R A = {1,  2,  3}

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

62. Show that the relation  on the set  given by 

 is symmetric but neither re�exive nor transitive.

Watch Video Solution

R A = {1,  2,  3}

R = {(1,  2),  (2,  1)}

63. Check the following relations  and  for re�exivity, symmetry and

transitivity: (i)  i�  is divisible by  (ii)   i�  ,

where  and  are straight lines in a plane.

Watch Video Solution

R S

aRb b a,  a,  b ∈ N l1 S l2 l1 ⊥ l2

l1 l2

https://dl.doubtnut.com/l/_JIY5mz40PkSn
https://dl.doubtnut.com/l/_671pE8yWu3UZ
https://dl.doubtnut.com/l/_GuQK1UITWhRy


64. Let a relation  on the set  of real numbers be de�ned as 

 for all  . Show that  is re�exive

and symmetric but not transitive.

Watch Video Solution

R1 R

(a,  b) ∈ R1 ⇔ 1 + ab > 0 a,  b ∈ R R1

65. Determine whether Relation  on the set 

de�ned as  is re�exive, symmetric or transitive.

Watch Video Solution

R A = {1,  2,  3,  ,  13,  14}

R = {(x,  y) : 3x − y = 0}

66. Determine whether Relation  on the set  of all natural numbers

de�ned as  and  is re�exive, symmetric or

transitive.

Watch Video Solution

R N

R = {(x,  y) : y = x + 5 x < 4}

https://dl.doubtnut.com/l/_QpgBl0zIhkXF
https://dl.doubtnut.com/l/_b8sMX4caX5gY
https://dl.doubtnut.com/l/_MoyRoHLrZzaq


67. Determine whether Relation  on the set 

de�ned as  is divisible by  is re�exive, symmetric or

transitive.

Watch Video Solution

R A = {1,  2,  3,  4,  5,  6}

R = {(x,  y) : y x}

68. Determine whether Relation  on the set  of all integer de�ned as 

 is re�exive, symmetric or transitive.

Watch Video Solution

R Z

R = {(x,  y) : (x − y) = integer}

69. Show that the relation  on  de�ned as  , is

re�exive and transitive but not symmetric.

Watch Video Solution

R R R = {(a,  b) : a ≤ b}

https://dl.doubtnut.com/l/_6xBwd9Yh705I
https://dl.doubtnut.com/l/_JVHnCezUmelx
https://dl.doubtnut.com/l/_5ZBZzPyYsU3v


70. Let S be the set of all points in a plane and R be a relation on S de�nes

as  distance between  is less than 2 units} Show

that R is re�exive and symmetric but not transitive.

Watch Video Solution

R = {(P , Q) : P and Q

71. Let  , Let  be a relation on  given

by  is divisible by 3} and  be another relation on 

 given by  or  or 

 Show that  .

Watch Video Solution

X = {1,  2,  3,  4,  5,  6,  7,  8,  9} R1 X

R1 = {(x,  y) : x − y R2

X R2 = {(x,  y) : {x,  y} ⊂ {1,  4,  7} {x,  y} ⊂ {2,  5,  8}

{x,  y} ⊂ {3,  6,  9}}. R1 = R2

72. Show that the relations  on the set  of all real numbers, de�ned as

 is neither re�exive nor symmetric nor transitive.

Watch Video Solution

R R

R = {(a,  b) : a ≤ b2}

https://dl.doubtnut.com/l/_MPdLuKCT6wR5
https://dl.doubtnut.com/l/_dgN9jrptzBXt
https://dl.doubtnut.com/l/_WkuB2Ho6fYSc
https://dl.doubtnut.com/l/_MlrgqVDe72W6


73. Let  . Then, show that the number of relations

containing (1, 2) and (2, 3) which are re�exive and transitive but not

symmetric is three.

Watch Video Solution

A = {1,  2,  3}

74. Let  be the set of all human beings in a town at a particular time.

Determine whether Relation  and  work at the same

place} is re�exive, symmetric and transitive:

Watch Video Solution

A

R = {(x,  y) : x y

75. Let  be the set of all human beings in a town at a particular time.

Determine whether Relation  and  live in the same

locality} is re�exive, symmetric and transitive:

Watch Video Solution

A

R = {(x,  y) : x y

https://dl.doubtnut.com/l/_MlrgqVDe72W6
https://dl.doubtnut.com/l/_NmVZZzfuyOoC
https://dl.doubtnut.com/l/_GirgF0anCvHt


76. Let  be the set of all human beings in a town at a particular time.

Determine whether Relation  is wife of  } is re�exive,

symmetric and transitive:

Watch Video Solution

A

R = {(x,  y) : x y

77. Let  be the set of all human beings in a town at a particular time.

Determine whether Relation  is father of  } is re�exive,

symmetric and transitive:

Watch Video Solution

A

R = {(x,  y) : x y

78. 

is de�ned on set  . Find whether or not it is (i) re�exive (ii)

symmetric (iii) transitive.

Watch Video Solution

R1 = {(a,  a),  (a,  b),  (a,  c),  (b,  b),  (b,  c),  (c,  a),  (c,  b),  (c,  c)}

A = {a,  b,  c}

https://dl.doubtnut.com/l/_hKKinbnTMdlG
https://dl.doubtnut.com/l/_VMgavLMbhkMb
https://dl.doubtnut.com/l/_SSUONkC1JH4P
https://dl.doubtnut.com/l/_bGilS8V0Y3Hr


79.  is de�ned on set  . Find whether or not

it is (i) re�exive (ii) symmetric (iii) transitive.

Watch Video Solution

R2 = {(a,  a)} A = {a,  b,  c}

80.  is de�ned on set  . Find whether or not it

is (i) re�exive (ii) symmetric (iii) transitive.

Watch Video Solution

R3 = {(b, c)} A = {a,  b,  c}

81. Test whether,  on  de�ned by  is (i)

re�exive (ii) symmetric and (iii) transitive:

Watch Video Solution

R1 Q0 (a,  b) ∈ R1 ⇔ a = 1/b

82. Test whether,  on  de�ned by  is (i)

re�exive (ii) symmetric and (iii) transitive.

Watch Video Solution

R2 Z (a,  b) ∈ R2 ⇔ |a − b| ≤ 5

https://dl.doubtnut.com/l/_bGilS8V0Y3Hr
https://dl.doubtnut.com/l/_VoprFLFBYSJk
https://dl.doubtnut.com/l/_WgE51wJGOSuQ
https://dl.doubtnut.com/l/_zF0mQcypeEoi


83. Test whether,  on  de�ned by 

 .

Watch Video Solution

R3 R

(a,  b) ∈ R3 ⇔ a2 − 4 ab + 3b2 = 0

84. Find whether or not  

 , on  is (i) re�exive (ii) symmetric (iii) transitive.

Watch Video Solution

R1 = {(1,  1),  (1,  3),  (3,  1),  (2,  2),  (2,  1),

(3,  3)} A = {1,  2,  3}

85. Find whether or not  , on 

 is (i) re�exive (ii) symmetric (iii) transitive.

Watch Video Solution

R2 = {(2,  2),  (3,  1),  (1,  3)}

A = {1,  2,  3}

https://dl.doubtnut.com/l/_zF0mQcypeEoi
https://dl.doubtnut.com/l/_Abv1wrMObJ1k
https://dl.doubtnut.com/l/_hvEK5dOwzq55
https://dl.doubtnut.com/l/_rtzNe0OotQbl


86. Find whether or not  , on  is (i)

re�exive (ii) symmetric (iii) transitive.

Watch Video Solution

R3 = {(1,  3),  (3,  3)} A = {1,  2,  3}

87.  if  is de�ned on the set of real numbers, �nd whether it

is re�exive, symmetric or transitive.

Watch Video Solution

aRb a − b > 0

88.  i�  is de�ned on the set of real numbers, �nd whether

it is re�exive, symmetric or transitive.

Watch Video Solution

aRb 1 + ab > 0

89.  if  is de�ned on the set of real numbers, �nd whether it is

re�exive, symmetric or transitive.

aRb |a| ≤ b

https://dl.doubtnut.com/l/_zsSnh6eBtPA3
https://dl.doubtnut.com/l/_SX1BBZtOuwMc
https://dl.doubtnut.com/l/_gm7mWHbbQyOF
https://dl.doubtnut.com/l/_8Uk9SDzNsbH2


Watch Video Solution

90. Check whether the relation  de�ned on the set

 as  is re�exive,

symmetric or transitive.

Watch Video Solution

R

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

91. Check whether the relation  on  de�ned by 

is re�exive, symmetric or transitive.

Watch Video Solution

R R R = {(a,  b) : a ≤ b3}

92. Prove that every identity relation on a set is re�exive, but the converse

is not necessarily true.

Watch Video Solution

https://dl.doubtnut.com/l/_8Uk9SDzNsbH2
https://dl.doubtnut.com/l/_SqkiHqJDmqwz
https://dl.doubtnut.com/l/_gu03Jg9Wx2Nn
https://dl.doubtnut.com/l/_ep4l2itOrfxL
https://dl.doubtnut.com/l/_tJdPNlhWmnoq


93. If  de�ne relations on  which have properties of

being re�exive, transitive but not symmetric.

Watch Video Solution

A = {1,  2,  3,  4} A

94. If  de�ne relations on  which have properties of

being symmetric but neither re�exive nor transitive.

Watch Video Solution

A = {1,  2,  3,  4} A

95. If  de�ne relations on  which have properties of

being re�exive, symmetric and transitive.

Watch Video Solution

A = {1,  2,  3,  4} A

96. Let  be a relation de�ned on the set of natural numbers  as 

 Find the domain and range of 

. Also, verify whether  is (i) re�exive, (ii) symmetric (iii) transitive.

R N

R = {(x,  y) : x,  y ∈ N,  2x + y = 41} R

R

https://dl.doubtnut.com/l/_tJdPNlhWmnoq
https://dl.doubtnut.com/l/_Rgx6SXQ0C45O
https://dl.doubtnut.com/l/_eKnKtDvnRWVi
https://dl.doubtnut.com/l/_yzujjKMs9r1L


Watch Video Solution

97. Is it true that every relation which is symmetric and transitive is also

re�exive? Give reasons.

Watch Video Solution

98. An integer  is said to be related to another integer  if  is a

multiple of  . Check if the relation is symmetric, re�exive and transitive.

Watch Video Solution

m n m

n

99. Show that the relation " " on the set  of all real numbers is

re�exive and transitive but not symmetric.

Watch Video Solution

≥ R

https://dl.doubtnut.com/l/_yzujjKMs9r1L
https://dl.doubtnut.com/l/_wNorvWnEI4DQ
https://dl.doubtnut.com/l/_LmeRUOQttLmV
https://dl.doubtnut.com/l/_ynzhWJL6kiiO


100. Give an example of a relation which is re�exive and symmetric but

not transitive.

Watch Video Solution

101. Give an example of a relation which is re�exive and transitive but not

symmetric.

Watch Video Solution

102. Give an example of a relation which is symmetric and transitive but

not re�exive.

Watch Video Solution

103. Give an example of a relation which is symmetric but neither re�exive

nor transitive.

https://dl.doubtnut.com/l/_QVXhWFb2VC7a
https://dl.doubtnut.com/l/_iD1BcqOKO12D
https://dl.doubtnut.com/l/_YVkrov6lesNo
https://dl.doubtnut.com/l/_Gm9loTxhnoyq


Watch Video Solution

104. Give an example of a relation which is transitive but neither re�exive

nor symmetric.

Watch Video Solution

105. Given the relation  on the set  ,

add a minimum number of ordered pairs so that the enlarged relation is

symmetric, transitive and re�exive.

Watch Video Solution

R = {(1,  2),  (2,  3)} A = {1,  2,  3}

106. Let  and  be a relation

on  . What minimum number of ordered pairs may be added to  so

that it may become a transitive relation on  .

Watch Video Solution

A = {1,  2,  3} R = {(1,  2),  (1,  1),  (2,  3)}

A R

A

https://dl.doubtnut.com/l/_Gm9loTxhnoyq
https://dl.doubtnut.com/l/_SB7tRs5HRUhf
https://dl.doubtnut.com/l/_0DYJC07TZPYT
https://dl.doubtnut.com/l/_M7Eoby4Txu0E


107. Let  and the relation R be de�ned on A as follows: 

 Then, write minimum number of ordered

pairs to be added in R to make it re�exive and transitive.

Watch Video Solution

A = {a, b, c)

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

108. Each of the following de�nes a relation on  (i)  

(ii)   

(iii)  is square of an integer,   

(iv)   

Determine which of the above relations are re�exive, symmetric and

transitive.

Watch Video Solution

N : x > y,  x,  y ∈ N

x + y = 10,  x,  y ∈ N

xy x,  y ∈ N

x + 4y = 10,  x,  y ∈ N

109. Let  be a relation on the set of all lines in a plane de�ned by

 <=> line  is parallel to line  . Show that  is an

equivalence relation.

R

(l1,  l2) ∈ R l1 l2 R

https://dl.doubtnut.com/l/_GSjT46k1nDZo
https://dl.doubtnut.com/l/_5qOZX7l9OJTl
https://dl.doubtnut.com/l/_bMw8DUKUJZhV


Watch Video Solution

110. Show that the relation ‘is congruent to’ on the set of all triangles in a

plane is an equivalence relation

Watch Video Solution

111. Show that the relation  de�ned on the set  of all triangles in a

plane as  is similar to  is an equivalence relation.

Consider three right angle triangle  with sides   with sides 

 and  with sides 6, 8, 10. Which triangles among  and 

are related?

Watch Video Solution

R A

R = {(T1,  T2) : T1 T2)

T1 3,  4,  5; T2

5,  12,  13 T3 T1,  T2 T3

112. Let  be a positive integer. Prove that the relation R on the set Z of all

integers numbers de�ned by  is divisible by  is an

equivalence relation on Z.

n

(x, y) ∈ R ⇔ x − y n,

https://dl.doubtnut.com/l/_bMw8DUKUJZhV
https://dl.doubtnut.com/l/_AUeSg5Ed7L56
https://dl.doubtnut.com/l/_cNmlloKndLkf
https://dl.doubtnut.com/l/_oD0CFYW8I4kb


Watch Video Solution

113. Show that the relation  on the set  of all the books in a library of a

college given by  and  have the same number of pages},

is an equivalence relation.

Watch Video Solution

R A

R = {(x,  y) : x y

114. Show that the relation  on the set  , given by 

 is even }, is an equivalence relation. Show that all

the elements of {1, 3, 5} are related to each other and all the elements of

{2, 4} are related to each other. But, no element of {1, 3, 5} is related to any

element of {2, 4}.

Watch Video Solution

R A = {1,  2,  3,  4,  5}

R = {(a,  b) : |a − b|

115. Show that the relation  on the set  ,

given by  is a multiple of 4} is an equivalence

R A = {x ∈ Z : 0 ≤ x ≤ 12}

R = {(a,  b) : |a − b|

https://dl.doubtnut.com/l/_oD0CFYW8I4kb
https://dl.doubtnut.com/l/_CbEmHW2fqaJl
https://dl.doubtnut.com/l/_Sm6p7SE5C67t
https://dl.doubtnut.com/l/_KGiFSKAVUjap


relation. Find the set of all elements related to 1 i.e. equivalence class [1].

Watch Video Solution

116. Show that the relation  on the set  of points in a plane, given by

 Distance of the point  from the origin is same as the

distance of the point  from the origin}, is an equivalence relation.

Further show that the set of all points related to a point  is

the circle passing through  with origin as centre.

Watch Video Solution

R A

R = {(P ,  Q) : P

Q

P ≠ (0,  0)

P

117. Prove that the relation  on the set  de�ned by 

 for all  is an

equivalence relation. Also, �nd the equivalence classes [(2, 3)] and [(1, 3)].

Watch Video Solution

R N × N

(a,  b)R  ⇔ (c,  d)a + d = b + c (a,  b),  (c,  d) ∈ N × N

https://dl.doubtnut.com/l/_KGiFSKAVUjap
https://dl.doubtnut.com/l/_8quhUnWB5mR7
https://dl.doubtnut.com/l/_oKKlKzU2Ugjl


118. Let  and  be the relation on  de�ned by 

 if  for all  . Prove

that  is an equivalence relation and also obtain the equivalence class

[(2, 5)].

Watch Video Solution

A = {1,  2,  3,  ,  9} R A × A

(a,  b)R (c,  d) a + d = b + c (a,  b),  (c,  d) ∈ A × A

R

119. Let  be the set of all natural numbers and let  be a relation on 

 , de�ned by  for all 

 . Show that  is an equivalence relation on 

 . Also, �nd the equivalence class [(2,6)].

Watch Video Solution

N R

N × N (a,  b)R (c,  d) ⇔ ad = bc

(a,  b),  (c,  d) ∈ N × N R

N × N

120. Let  denote the set of all natural numbers and R be the relation on 

 de�ned by  Check whether

R is an equivalence relation on 

Watch Video Solution

N

NxN (a, b)R(c, d) ⇔ ad(b + c) = bc(a + d).

NxN.

https://dl.doubtnut.com/l/_Iacl16nFC7Ov
https://dl.doubtnut.com/l/_16b3pfN00coS
https://dl.doubtnut.com/l/_3iLXVa0eMTHD


Watch Video Solution

121. Prove that the relation congruence modulo m on the set  of all

integers is an equivalence relation.

Watch Video Solution

Z

122. Show that the number of equivalence relations on the set {1, 2, 3}

containing (1, 2) and (2, 1) is two.

Watch Video Solution

123. Given a non-empty set  , consider  which is the set of all

subsets of  . De�ne a relation in  as follows: For subsets  in 

 if  . Is  an equivalence relation on  ? Justify

your answer.

Watch Video Solution

X P  (X)

X P  (X) A,  B

P  (X),   A R B A ⊂ B R P  (X)

https://dl.doubtnut.com/l/_3iLXVa0eMTHD
https://dl.doubtnut.com/l/_jBN1c4O2KCMY
https://dl.doubtnut.com/l/_WiZaFz69pEdI
https://dl.doubtnut.com/l/_zi0Vl9IHa78O
https://dl.doubtnut.com/l/_cm40spcTjXP6


124. Let  be the equivalence relation in the set 

given by  divides  . Write the equivalence class [0].

Watch Video Solution

R A = {0,  1,  2,  3,  4,  5}

R = {(a,  b) : 2 (a − b)}

125. On the set  of all natural numbers, a relation  is de�ned as

follows:  <=> Each of the natural numbers  and  leaves the same

remainder less than 5 when divided by 5. Show that  is an equivalence

relation. Also, obtain the pairwise disjoint subsets determined by  .

Watch Video Solution

N R

nRm n m

R

R

126. Show that the relation  de�ned by  is divisible by

 is an equivalence relation.

Watch Video Solution

R R = {(a, b) : a − b

3; a, bZ}

https://dl.doubtnut.com/l/_cm40spcTjXP6
https://dl.doubtnut.com/l/_PWrKFNHTBE1I
https://dl.doubtnut.com/l/_fzz4gVoz3SKo


127. Show that the relation  on the set  of integers, given by 

 divides  , is an equivalence relation.

Watch Video Solution

R Z

R = {(a,  b) : 2 a − b}

128. Prove that the relation  on  de�ned by   is

divisible by 5 is an equivalence relation on  .

Watch Video Solution

R Z (a,  b) ∈ R ⇔ a − b

Z

129. Let  be a �xed positive integer. De�ne a relation  on  as follows: 

 is divisible by  Show that  is an equivalence

relation on 

Watch Video Solution

n R Z

(a,  b) ∈ R ⇔ a − b n. R

Z.

https://dl.doubtnut.com/l/_ET8D6hOXl5Qs
https://dl.doubtnut.com/l/_yrxoS9Jaq6ZA
https://dl.doubtnut.com/l/_MJE3C1yt52D3


130. Let  be the set of integers. Show that the relation 

 and  is even} is an equivalence relation on 

Watch Video Solution

Z

R = {(a,  b) : a,  b ∈ Z a + b Z.

131.  is said to be related to  if  and  are integers and  is

divisible by 13. Does this de�ne an equivalence relation?

Watch Video Solution

m n m n m − n

132. Let  be a relation on the set  of ordered pairs of integers de�ned

by  i�  Show that  is an equivalence relation.

Watch Video Solution

R A

(x,  y) R (u,  v) xv = yu. R

133. Show that the relation  on the set  ,

given by  , is an equivalence relation. Find the set of

R A = {x ∈ Z; 0 ≤ x ≤ 12}

R = {(a,  b) : a = b}

https://dl.doubtnut.com/l/_Yc62NFcVcK86
https://dl.doubtnut.com/l/_5bRMNSIBeMYa
https://dl.doubtnut.com/l/_k6Rl0AmGSTCE
https://dl.doubtnut.com/l/_mrMrOO8fvAvO


all elements related to 1.

Watch Video Solution

134. Let  be the set of all lines in  -plane and  be the relation in 

de�ned as  is parallel to  . Show that  is an

equivalence relation. Find the set of all lines related to the line

 .

Watch Video Solution

L XY R L

R = {(L1, L2) :L1 L2} R

y = 2x + 4

135. Show that the relation  , de�ned on the set  of all polygons as

 and  have same number of sides}, is an equivalence

relation. What is the set of all elements in  related to the right angle

triangle  with sides 3, 4 and 5?

Watch Video Solution

R A

R = {(P1,  P2) :P1 P2

A

T

https://dl.doubtnut.com/l/_mrMrOO8fvAvO
https://dl.doubtnut.com/l/_jywiSq7xTKoO
https://dl.doubtnut.com/l/_KTH3NH2cUElw


136. Let  be the origin. We de�ne a relation between two points  and 

 in a plane if  . Show that the relation, so de�ned is an

equivalence relation.

Watch Video Solution

O P

Q OP = OQ

137. Let  be the relation de�ned on the set 

by  both  and  are either odd or even}. Show that  is an

equivalence relation. Further, show that all the elements of the subset {1,

3, 5, 7} are related to each other and all the elements of the subset {2, 4,

6} are related to each other, but no element of the subset {1, 3, 5, 7} is

related to any element of the subset {2, 4, 6}.

Watch Video Solution

R A = {1,  2,  3,  4,  5,  6,  7}

R = {(a,  b) : a b R

138. Let  be a relation on the set  of all real numbers de�ned by 

 . Prove that  is not an equivalence

relation on  .

S R

S = {(a,  b) ∈ R × R : a2 + b2 = 1} S

R

https://dl.doubtnut.com/l/_Cmqdcnsf46HD
https://dl.doubtnut.com/l/_GNyz1p0GG7eZ
https://dl.doubtnut.com/l/_7qr2SarwcAlH


Watch Video Solution

139. Let  be the set of all integers and  be the set of all non-zero

integers. Let a relation  on  be de�ned as follows: 

 for all  Prove that 

is an equivalence relation on 

Watch Video Solution

Z Z0

R Z × Z0

(a,  b) R (c,  d) ⇔ ad = bc (a,  b),  (c,  d) ∈ Z × Z0 R

Z × Z0

140. If  and  are relations on a set  , then prove the following:  and 

 are symmetric  and  are symmetric (ii)  is re�exive

and  is any relation  is re�exive.

Watch Video Solution

R S A R

S ⇒ R ∩ S R ∪ S R

S ⇒ R ∪ S

141. If  and  are transitive relations on a set  , then prove that 

may not be a transitive relation on  .

W t h Vid S l ti

R S A R ∪ S

A

https://dl.doubtnut.com/l/_7qr2SarwcAlH
https://dl.doubtnut.com/l/_WK4FudFy5uM7
https://dl.doubtnut.com/l/_xXORVJ2LiWv4
https://dl.doubtnut.com/l/_WmXsABLhCd7y


Watch Video Solution

142. Write the domain of the relation  de�ned on the set  of integers

as follows: 

Watch Video Solution

R Z

(a,  b) ∈ R ⇔ a2 + b2 = 25

143. If  is a relation on  , write

the domain of  .

Watch Video Solution

R = {(x,  y) : x2 + y2 ≤ 4; x,  y ∈ Z} Z

R

144. Write the identity relation on set  .

Watch Video Solution

A = {a,  b,  c}

145. Write the smallest re�exive relation on set  .

Watch Video Solution

A = {1,  2,  3,  4}

https://dl.doubtnut.com/l/_WmXsABLhCd7y
https://dl.doubtnut.com/l/_nIw3RuIyokND
https://dl.doubtnut.com/l/_xZ2vi9Ma4CMU
https://dl.doubtnut.com/l/_xVaFA925Jak2
https://dl.doubtnut.com/l/_omMXAQjnaHD3


Watch Video Solution

146. If  is a relation on  , then write the

range of  .

Watch Video Solution

R = {(x,  y) : x + 2y = 8} N

R

147. If  is a symmetric relation on a set  , then write a relation between

 and  .

Watch Video Solution

R A

R R− 1

148. Let  be a relation on set 

 . Write  as a set of ordered pairs.

Watch Video Solution

R = {(x,  y) : ∣∣x
2 − y2∣∣ < 1}

A = {1,  2,  3,  4,  5} R

https://dl.doubtnut.com/l/_omMXAQjnaHD3
https://dl.doubtnut.com/l/_aHzh5rKG19ou
https://dl.doubtnut.com/l/_vMEQEUv6zeY8
https://dl.doubtnut.com/l/_YEh2oLIHxzAa


149. If  ,  and `R={(x ,\ y): x in A ,\ y in B\ a n d\

x

Watch Video Solution

A = {2,  3,  4} B = {1,  3,  7}

150. Let  ,  and  be a relation from  to 

de�ned by  and  are relatively prime.} Then, write  and 

 .

Watch Video Solution

A = {3,  5,  7} B = {2,  6,  10} R A B

R = {(x,  y) : x y R

R− 1

151. De�ne a re�exive relation.

Watch Video Solution

152. De�ne a symmetric relation.

Watch Video Solution

https://dl.doubtnut.com/l/_shnX3ncEynZ8
https://dl.doubtnut.com/l/_uogyZ6cLLRgi
https://dl.doubtnut.com/l/_luxbs5UU1ZBy
https://dl.doubtnut.com/l/_fih3Gb4EACAP


153. De�ne a transitive relation.

Watch Video Solution

154. De�ne an equivalence relation.

Watch Video Solution

155. If  and  and  is a relation given by is

less than, write  as a set ordered pairs.

Watch Video Solution

A = {3,  5,  7} B = {2,  4,  9} R

R

156.  and if  is one half of 

 is a relation on  , then write  as a set of ordered pairs.

Watch Video Solution

A = {1,  2,  3,  4,  5,  6,  7} R = {(x,  y) : y

x; x,  y ∈ A} A R

https://dl.doubtnut.com/l/_fih3Gb4EACAP
https://dl.doubtnut.com/l/_mo7MQh0v0mz0
https://dl.doubtnut.com/l/_6BodYTNFrnjw
https://dl.doubtnut.com/l/_OsaO1acttjWW
https://dl.doubtnut.com/l/_HIAnVvavTPbS


157. Let  and  . If  is the relation from 

to  given by  i�  is a divisor of  . Write  as a set of ordered

pairs.

Watch Video Solution

A = {2,  3,  4,  5} B = {1, 3,  4} R A

B a R b a b R

158. State the reason for the relation  on the set {1, 2, 3} given by

 not to be transitive.

Watch Video Solution

R

R = {(1,  2),  (2,  1)}

159. Let  is a prime number less than 5} be a relation.

Find the range of  .

Watch Video Solution

R = {(a,  a3) : a

R

https://dl.doubtnut.com/l/_HIAnVvavTPbS
https://dl.doubtnut.com/l/_vLC8R42VfRfe
https://dl.doubtnut.com/l/_HxObfNMtIWDg
https://dl.doubtnut.com/l/_sY2k9wXgDcQI


160. Let R be the relation in the set Z of integers given by R={(a,b):2

divides a-b}. Show that the relation R transitive ? Write the equivalence

class [0].

Watch Video Solution

161. For the set  , de�ne a relation  on the set  as

follows:  Write the ordered pairs to

be added to  to make the smallest equivalence relation.

Watch Video Solution

A = {1,  2,  3} R A

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

R

162. Let  and  be a relation on  de�ned as 

 , is

 re�exive? symmetric transitive?

Watch Video Solution

A = {0,  1,  2,  3} R A

R = {(0,  0),  (0,  1),  (0,  3),  (1,  0),  (1,  1),  (2,  2),  (3,  0),  (3,  3)}

R

https://dl.doubtnut.com/l/_4Rb0OpqOEkUe
https://dl.doubtnut.com/l/_YjQddfBf1EnO
https://dl.doubtnut.com/l/_LjyLbfz4WWhv
https://dl.doubtnut.com/l/_HMwXdcT3IWJt


163. If the relation R be de�ned on the set  by 

 Then, R is given by …….. .

Watch Video Solution

A = {1, 2, 3, 4, 5}

R = {(a, b) : ∣∣a
2 − b2∣∣ < 8}.

164. Let the relation R be de�ned in N by aRb, if 2a + 3b = 30. Then R = …… .

Watch Video Solution

165. Write the smallest equivalence relation on the set  .

Watch Video Solution

A = {1,  2,  3}

166. Let  be a relation on the set  given by 

 Then,  (b)  (c) 

 (d) 

Watch Video Solution

R N

R = {(a,  b) : a = b − 2,  b > 6}. (2,  4) ∈ R (3,  8) ∈ R

(6,  8) ∈ R (8,  7) ∈ R

https://dl.doubtnut.com/l/_HMwXdcT3IWJt
https://dl.doubtnut.com/l/_SZwEjrKE99YC
https://dl.doubtnut.com/l/_r9bfoEwEy51F
https://dl.doubtnut.com/l/_zo9QvcI7Xdvv


167. Which of the following is not an equivalence relation on  ? 

 is an even integer (b)  is an even integer (c)

Watch Video Solution

Z

a R b ⇔ a + b a R b ⇔ a − b

a R b ⇔ a = b

168.  is a relation on the set  of integers and it is given by 

 Then,  is (a) re�exive and transitive (b)

re�exive and symmetric (c) symmetric and transitive (d) an equivalence

relation

Watch Video Solution

R Z

(x,  y) ∈ R ⇔ |x − y| ≤ 1. R

169. Let R = {(1, 3), (4, 2), (2, 4), (2, 3), (3, 1)} be a relation on the set A = {1, 2,

3, 4}. The relation R is

Watch Video Solution

https://dl.doubtnut.com/l/_Ek3eaOtxVgLR
https://dl.doubtnut.com/l/_vT6N6elLlfbN
https://dl.doubtnut.com/l/_Od0VJeft0fg0
https://dl.doubtnut.com/l/_i6yCdzf8VvbY


170. Let  be the relation over the set of all straight lines in a plane such

that . Then,  is (a) symmetric (b) re�exive (c) transitive

(d) an equivalence relation

Watch Video Solution

R

l1 R l2 ⇔ l1 ⊥ l2 R

171. Let Then number of relations containing 

which are re�exive and symmetric but not transitive is (A) 1 (B) 2 (C) 3 (D)

4

Watch Video Solution

A = {1, 2, 3} (1, 2)and(1, 3)

172. The relation  in  such that 

 is re�exive but not symmetric re�exive

and transitive but not symmetric an equivalence relation (d) none of

these

Watch Video Solution

'R' N × N

(a,  b) R (c,  d) ⇔ a + d = b + c

https://dl.doubtnut.com/l/_i6yCdzf8VvbY
https://dl.doubtnut.com/l/_EN4S5bUvfpGL
https://dl.doubtnut.com/l/_P8jDwtFktXLH
https://dl.doubtnut.com/l/_U1sRTQyka7hD


173. If  and  is a relation from  to 

de�ned by  is greater than . The range of  is (a)  (b) 

 (c)  (d) none of these

Watch Video Solution

A = {1,  2,  3},   B = {1,  4,  6,  9} R A B

' x y' R {1, 4, 6, 9}

{4, 6, 9} {1}

174. A relation  is de�ned from {2, 3, 4, 5} to {3, 6, 7, 10} by :  is

relatively prime to  Then, domain of  is (a) {2, 3, 5} (b) {3, 5} (c) {2, 3, 4}

(d) {2, 3, 4, 5}

Watch Video Solution

R x R y ⇔ x

y. R

175. A relation  from  to  is de�ned by  . Which one

is correct?

(a)  (b)  (c)  (d) 

Watch Video Solution

φ C R x φ y ⇔ |x| = y

(2 + 3i)φ13 3φ( − 3) (1 + i)φ2 iφ1

https://dl.doubtnut.com/l/_U1sRTQyka7hD
https://dl.doubtnut.com/l/_27VemiALICRs
https://dl.doubtnut.com/l/_KNI4Ix7wRwuF
https://dl.doubtnut.com/l/_WvxaNLxo58Ye


176. Let  be a relation on  de�ned by  The domain of  is

A. {2,4,8}

B. {2,4,6,8}

C. {2,4,6}

D. {1,2,3,4}

Answer: C) 

Watch Video Solution

R N x + 2y = 8. R

{2, 4, 6}

177.  is a relation from {11, 12, 13} to {8, 10, 12} de�ned by  .

Then,  is (a) {(8, 11), (10, 13)} (b) {(11, 8), (13, 10)} (c) {(10, 13), (8, 11), (8,

10)} (d) none of these

Watch Video Solution

R y = x − 3

R− 1

https://dl.doubtnut.com/l/_WvxaNLxo58Ye
https://dl.doubtnut.com/l/_M6FmBSbDHKas


178. Let  be a relation on set 

 . Then,  is (a) identity relation (b) re�exive (c) symmetric

(d) equivalence

Watch Video Solution

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

A = {a,  b,  c} R

179. Let  and  be a relation

on  . Then,  is (a)neither re�exive nor transitive (b)neither symmetric

nor transitive (c) transitive (d) none of these

Watch Video Solution

A = {1,  2,  3} R = {(1,  2),  (2,  3),  (1,  3)}

A R

180. If  is the largest equivalence relation on a set  and  is any

relation on  , then  (b)  (c)  (d) none of these

Watch Video Solution

R A S

A R ⊂ S S ⊂ R R = S

https://dl.doubtnut.com/l/_uLFYQelvPwAK
https://dl.doubtnut.com/l/_jXHCDKU2jYkO
https://dl.doubtnut.com/l/_s2VdZeEd9nTu


181. If  is a relation on the set  given by 

 , then  (a) {(3, 1), (6, 2), (8, 2), (9, 3)} (b) {(3, 1), (6, 2),

(9, 3)} (b) {(3, 1), (2, 6), (3, 9) (d) none of these

Watch Video Solution

R A = {1,  2,  3,  4,  5,  6,  7,  8,  9}

x R y ⇔ y = 3x R =

182. If  is a relation on the set  given by 

 , then  is (a) re�exive (b) symmetric (c)

transitive (d) all the three options

Watch Video Solution

R A = {1,  2,  3}

R = (1,  1),  (2,  2),  (3,  3) R

183. If  then a relation 

on  is (a)symmetric and transitive only (b)re�exive and transitive only (c)

symmetric only (d) transitive only

Watch Video Solution

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

A

https://dl.doubtnut.com/l/_Zai8ZWvVRgCN
https://dl.doubtnut.com/l/_lEdnKqXatzVN
https://dl.doubtnut.com/l/_tWEvumIiZqpB
https://dl.doubtnut.com/l/_uxztkcE8FpXB


184. If  , then a relation  on  is (a) symmetric

and transitive only (b) symmetric only (c) transitive only (d) none of these

Watch Video Solution

A = {1, 2, 3} R = {(2, 3)} A

185. Let  be the relation on the set  given by 

 . Then, 

is re�exive and symmetric but not transitive (b)  is re�exive and

transitive but not symmetric (c)  is symmetric and transitive but not

re�exive (d)  is an equivalence relation

Watch Video Solution

R A = {1,  2,  3,  4}

R = {(1,  2),  (2,  2),  (1,  1),  (4,  4),  (1,  3),  (3,  3),  (3,  2)} R

R

R

R

186. Let . Then number of equivalence relations containing

(1, 2) is (A) 1 (B) 2 (C) 3 (D) 4

Watch Video Solution

A = {1, 2, 3}

https://dl.doubtnut.com/l/_uxztkcE8FpXB
https://dl.doubtnut.com/l/_f71N60nMs58w
https://dl.doubtnut.com/l/_bWdbHcj4ZTpC


187. The relation  on the set {1, 2, 3} is (a)

symmetric only (b) re�exive only (c) an equivalence relation (d) transitive

only

Watch Video Solution

R = {(1,  1),  (2,  2),  (3,  3)}

188.  is a relation over the set  of all real numbers and it is given by 

 . Then,  is symmetric and transitive only re�exive

and symmetric only (c) antisymmetric relation (d) an equivalence relation

Watch Video Solution

S R

(a,  b) ∈ S ⇔ ab ≥ 0 S

189. In the set  of all integers, which of the following relation  is not an

equivalence relation?  if  (b)  if  (c)  : if 

 is an even integer (d)  : if  (mod 3)

Watch Video Solution

Z R

x R y : x ≤ y x R y : x = y x R y

x − y x R y x = y

https://dl.doubtnut.com/l/_OnhPSpIFH8DC
https://dl.doubtnut.com/l/_pFkNUonRnEj0
https://dl.doubtnut.com/l/_7WPBts5b838y
https://dl.doubtnut.com/l/_8eAAtcbZjVMv


190. Let  and consider the relation 

 . Then,  is (a)

re�exive but not symmetric (b) re�exive but not transitive (c) symmetric

and transitive (d) neither symmetric nor transitive

Watch Video Solution

A = {1,  2,  3}

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

191. The relation  de�ned on the set  of all real number by the rule 

 i�  is (a) equivalence relation (b)re�exive, transitive but not

symmetric (c)symmetric, transitive but not re�exive (d) neither transitive

nor re�exive but symmetric

Watch Video Solution

S R

a Sb a ≥ b

192. The maximum number of equivalence relations on the set A = {1, 2, 3}

are

Watch Video Solution

https://dl.doubtnut.com/l/_8eAAtcbZjVMv
https://dl.doubtnut.com/l/_Lr3hMlph36Cq
https://dl.doubtnut.com/l/_dyZfujf5SqGb
https://dl.doubtnut.com/l/_Dz8CqlZWP8SE


193. Let  be a relation on the set  of natural numbers de�ned by 

 if  divides . Then,  is

A. Re�exive and Symmetric

B. Symmetric and Transitive

C. Equivalence

D. Re�exive and Transitive but not Symmetric

Answer: D

Watch Video Solution

R N

n R m n m R

194. Let  denote the set of all straight lines in a plane. Let a relation 

be de�ned by  if and only if  is perpendicular to  , 

. Then,  is (a) re�exive (b) symmetric (c) transitive (d) none of

these

Watch Video Solution

L R

l R m l m f or all

l,  m ∈ L R

https://dl.doubtnut.com/l/_Dz8CqlZWP8SE
https://dl.doubtnut.com/l/_kpsdA8kUPMjZ
https://dl.doubtnut.com/l/_1lp0u7bO0VwQ


195. Let  be the set of all triangles in the Euclidean plane, and let a

relation  on  be de�ned as  if  is congruent to  for all 

. Then,  is (a) re�exive but not symmetric (b) transitive but not

symmetric (c) equivalence (d) none of these

Watch Video Solution

T

R T a R b a b a,  b ∈ T

R

196. Let  be a relation de�ned by . The

relation  is (a) re�exive, symmetric and transitive (b) re�exive, transitive

but not symmetric (c) symmetric, transitive but not re�exive (d) neither

transitive nor re�exive but symmetric

Watch Video Solution

R R = {(a, b) : a ≥ b, a, b ∈ R}

R

197. For real numbers x and y, we write , if  is an irrational

number. Then, the relation  is an equivalence relation.

Watch Video Solution

x ⋅ y x − y + √2

⋅

https://dl.doubtnut.com/l/_1lp0u7bO0VwQ
https://dl.doubtnut.com/l/_wAgFF8BKEXuC
https://dl.doubtnut.com/l/_tLWo4a2islxS


Others

1. If  , then the relation  on  is (a) re�exive

only (b) symmetric only (c) transitive only (d) re�exive and transitive only

View Text Solution

A = {a,  b,  c} R = {(b,  c)} A

2. Let  . Let  be the equivalence relation on 

 , cartesian product of  with itself, de�ned by  i� 

 . Then, the number of ordered pairs of the equivalence class of

(3, 2) is (a) 4 (b) 5 (c) 6 (d) 7

View Text Solution

A = {2,  3,  4,  5,  ,  17,  18} ' '

A × A A (a,  b)(c,  d)

ad = bc

https://dl.doubtnut.com/l/_OyONf44IP1Ca
https://dl.doubtnut.com/l/_spKP8U0BfIPp

