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BOOKS - MAXIMUM PUBLICATION

RELATIONS AND FUNCTIONS

Example

1. Show that the relation R in the set is given

by  
A = {x ∈ Z, 0 ≤ x ≤ 12}

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_UfTlD3r08Y95


 is a multiple of 4} is an

equivalence relation.

Watch Video Solution

R = {(a, b) : a − b

2. Let R be a Relation in the set 

 define as 


 


Write R in roster form and find it's domain and

range

Watch Video Solution

A = {1, 2, 3, 4, 5, 6}

R = {(x, y) : y = 2x − 1}

https://dl.doubtnut.com/l/_UfTlD3r08Y95
https://dl.doubtnut.com/l/_EvgU3tqtze4J
https://dl.doubtnut.com/l/_oMtDGmg2nS54


3. Let R be a Relation in the set 

 define as 


 


Is R an equivalance relation? Justify.

Watch Video Solution

A = {1, 2, 3, 4, 5, 6}

R = {(x, y) : y = 2x − 1}

4. Let  be a function

defined b . Show

that 

Watch Video Solution

f :R − { } → R
−4
3

f(x) = , x ≠ −
4x

3x + 4

4

3

f − 1(y) =
4y

4 − 3y

https://dl.doubtnut.com/l/_oMtDGmg2nS54
https://dl.doubtnut.com/l/_OHd78Am7dwsH


5. Let ' ' is a binary operation on the set Q of

rational numbers as follows, 

 


Check whether the binary operation are

commutative and associative. Also find the

identify element if exists.

Watch Video Solution

∗

a ∗ b = a − b

6. Let ' ' is a binary operation on the set Q of

rational numbers as follows, 

∗

https://dl.doubtnut.com/l/_OHd78Am7dwsH
https://dl.doubtnut.com/l/_Uk3vwnRoRT9m
https://dl.doubtnut.com/l/_jOyFsCX24Vij


 


Check whether the binary operation are

commutative and associative. Also find the

identify element if exists.

Watch Video Solution

a ∗ b = a + ab

7. Let ' ' is a binary operation on the set Q of

rational numbers as follows, 

 


Check whether the binary operation are

∗

a ∗ b = a2 + b2

https://dl.doubtnut.com/l/_jOyFsCX24Vij
https://dl.doubtnut.com/l/_g8wTz3UtQl5u


commutative and associative. Also find the

identify element if exists.

Watch Video Solution

8. Let ' ' is a binary operation on the set Q of

rational numbers as follows, 

 


Check whether the binary operation are

commutative and associative. Also find the

identify element if exists.

Watch Video Solution

∗

a ∗ b = (a − b)2

https://dl.doubtnut.com/l/_g8wTz3UtQl5u
https://dl.doubtnut.com/l/_P8ODFMY0r5vO


9. Show that the relation R on the set of

natural numbers defined as 

is a multiple of 2} is an equivalance relation

Watch Video Solution

R : {(x, y) : y − x

10. Consider  given by 


. Find 

Watch Video Solution

f : [3, ∞) → [1, ∞)

f(x) = x2 − 6x + 10 f − 1

https://dl.doubtnut.com/l/_P8ODFMY0r5vO
https://dl.doubtnut.com/l/_YxESxzxPqOU9
https://dl.doubtnut.com/l/_sx0NwbNaXxaU
https://dl.doubtnut.com/l/_ZQPafOEdyiCL


11. ' be a binary operation on 

defined as  


Show that  is commutative.

Watch Video Solution

∗ N × N

(a, b) ∗ (c, d) = (ac, bd)

∗

12. ' be a binary operation on 

defined as  


Find the identity element of  if any

Watch Video Solution

∗ N × N

(a, b) ∗ (c, d) = (ac, bd)

∗

https://dl.doubtnut.com/l/_ZQPafOEdyiCL
https://dl.doubtnut.com/l/_tTDDTyfGvWzn


13. ' be a binary operation on 

defined as  


Write an element of which has an

inverse.

Watch Video Solution

∗ N × N

(a, b) ∗ (c, d) = (ac, bd)

N × N

14. Show that the relation R in the set R of

Real numbers defined as

 is neither reflexive, nor

symmetric, nor transitive.

R = {(a, b) : a ≤ b2}

https://dl.doubtnut.com/l/_D8S02L4PVXcC
https://dl.doubtnut.com/l/_ML53YTxEsu3c


Watch Video Solution

15. Consider  given by 


. Show that f is invertible

with 

Watch Video Solution

f :R+ → [ − 5, ∞)

f(x) = 9x2 + 6x − 5

f − 1(y) =
√y + 6 − 1

3

16. Let  and 

consider the function  defined by 

. Is f one-one and onto? Justify

your answer.

A = R − {3} B = R − {1}

f :A → B

f(x) =
x − 2

x − 3

https://dl.doubtnut.com/l/_ML53YTxEsu3c
https://dl.doubtnut.com/l/_OdXtP6IATG9V
https://dl.doubtnut.com/l/_9Kx24acWAYeF


Watch Video Solution

17. Let  be a function

defined b . Show

that 

Watch Video Solution

f :R − { } → R
−4
3

f(x) = , x ≠ −
4x

3x + 4

4

3

f − 1(y) =
4y

4 − 3y

18. The relation R defined in the set 

 as 


 


A = { − 1, 0, 1}

R = {(a, b) : a = b2}

https://dl.doubtnut.com/l/_9Kx24acWAYeF
https://dl.doubtnut.com/l/_cVkwa6uSsMkb
https://dl.doubtnut.com/l/_Qdb7tlShAgTn


Chech whether R is reflexive, symmetric and

transitive.

Watch Video Solution

19. The relation R defined in the set 

 as 


 


Is R an equivalance relation

Watch Video Solution

A = { − 1, 0, 1}

R = {(a, b) : a = b2}

https://dl.doubtnut.com/l/_Qdb7tlShAgTn
https://dl.doubtnut.com/l/_J6fquIe9OpLR


20. Let . Give an example of a

relation on A which is 

Symmetric but neither reflexive nor transitive.

Watch Video Solution

A = {1, 2, 3}

21. Let . Give an example of a

relation on A which is 

Transitive but neither reflexive nor symmetric.

Watch Video Solution

A = {1, 2, 3}

https://dl.doubtnut.com/l/_nGDg4omeIKIM
https://dl.doubtnut.com/l/_0Quck5FYxWW6
https://dl.doubtnut.com/l/_JARM2l0Ntu7i


22. Find  and  if 


 and 

Watch Video Solution

fog gof

f(x) = |x| g(x) = |3x + 4|

23. Find  and  if 


 and 

Watch Video Solution

fog gof

f(x) = 16x4 g(x) = x
1
4

https://dl.doubtnut.com/l/_JARM2l0Ntu7i
https://dl.doubtnut.com/l/_EfmTa0bAufEA


24. Consider the binary operation  : 

where Q is the set of rational numbers as

defined as  


Find 

Watch Video Solution

∗ Q → Q

a ∗ b = a + b − ab

2 ∗ 3

25. Consider the binary operation  : 

where Q is the set of rational numbers as

defined as  


∗ Q → Q

a ∗ b = a + b − ab

https://dl.doubtnut.com/l/_lT4uA5lYHZuS
https://dl.doubtnut.com/l/_ZmbPKoca0rFQ


Is identity for  exist? If yes, find the identity

element.

Watch Video Solution

∗

26. Consider the binary operation  : 

where Q is the set of rational numbers as

defined as  


Are elements of Q invertible? Is yes, find the

inverse of an element in Q

Watch Video Solution

∗ Q → Q

a ∗ b = a + b − ab

https://dl.doubtnut.com/l/_ZmbPKoca0rFQ
https://dl.doubtnut.com/l/_LSulYspABzwC
https://dl.doubtnut.com/l/_FGuedZ52nK7a


27. ' is a binary operation on R defined as 


 


Determine whether  is commutative and

associative

Watch Video Solution

∗

a ∗ b = 2ab

∗

28. ' is a binary operation on R defined as 


 


Find the identity element if exists.

Watch Video Solution

∗

a ∗ b = 2ab

https://dl.doubtnut.com/l/_FGuedZ52nK7a
https://dl.doubtnut.com/l/_ztS2zty8RVgP


29. ' is a binary operation on R defined as 


 


Find the inverse element, if exists

Watch Video Solution

∗

a ∗ b = 2ab

30. Check if the following function satisfies the

condition . 


Watch Video Solution

f − 1 ≠ f

f :R − {0} → R − {0}, f(x) =
1

x

https://dl.doubtnut.com/l/_ZAARpWspFSEj
https://dl.doubtnut.com/l/_D4LjMACSwfwy
https://dl.doubtnut.com/l/_c6zvahHgDVWJ


31. Which of the following satisfies the

condition . 


Watch Video Solution

f − 1 ≠ f

f :R → R, f(x) = − x

32. Which of the following satisfies the

condition . 


Watch Video Solution

f − 1 ≠ f

f :R − { − 1} → R − {1}, f(x) =
x

x + 1

https://dl.doubtnut.com/l/_c6zvahHgDVWJ
https://dl.doubtnut.com/l/_GMU129kZX4nr
https://dl.doubtnut.com/l/_9yCKjzYDnWoP


33. Which of the following satisfies the

condition . 


Watch Video Solution

f − 1 ≠ f

f :R − {2} → R − {2}, f(x) =
2x − 3

x − 2

34. If  is a function defined by 


 


Show that  is one-one.

Watch Video Solution

f :R → R

f(x) = 3x − 2

f

https://dl.doubtnut.com/l/_9yCKjzYDnWoP
https://dl.doubtnut.com/l/_98FHQliW14ju


35. Let  and ' ' be the binary

operation. On A defined by

. Show that ' '

is commutative and associative. Find the

identity for ' ' on A if any.

Watch Video Solution

A = N × N ∗

(a, b) ∗ (c, d) = (a + c, b + d) ∗

∗

36. If . 


Show that , for all .

Watch Video Solution

f(x) = , x ≠
4x + 3

6x − 4

2

3

fof(x) = x x ≠
2

3

https://dl.doubtnut.com/l/_dNtPzWk4GDDg
https://dl.doubtnut.com/l/_1e4yQ8oCi0hP


37. If . 


What is the inverse of ' '?

Watch Video Solution

f(x) = , x ≠
4x + 3

6x − 4

2

3

f

38. Let be a function defined by  is

a function if it defined from f : N N`

Watch Video Solution

f(x) = √x

→

https://dl.doubtnut.com/l/_1e4yQ8oCi0hP
https://dl.doubtnut.com/l/_a4TdLychbsUj
https://dl.doubtnut.com/l/_oXj9fqoGjZwK


39. Let be a function defined by  is

a function if it defined from 

Watch Video Solution

f(x) = √x

f :R → R

40. Let be a function defined by  is

a function if it defined from 

Watch Video Solution

f(x) = √x

f :R → R+

https://dl.doubtnut.com/l/_jfUajWP3W0sJ
https://dl.doubtnut.com/l/_gtzFokyb5kji
https://dl.doubtnut.com/l/_RTRI3g8dl4BU


41. Let be a function defined by  is

a function if it defined from 

Watch Video Solution

f(x) = √x

f :R+ → R+

42. Check the injectivity and surjectivity of the

following functions 

 defined by 

Watch Video Solution

f :N → N f(x) = x3

https://dl.doubtnut.com/l/_RTRI3g8dl4BU
https://dl.doubtnut.com/l/_3mt2KzYIARet
https://dl.doubtnut.com/l/_GJQ7CbdFC35h


43. Check the injectivity and surjectivity of the

following functions 

 given by 

Watch Video Solution

f :R → R f(x) = [x]

44. Consider the function

 


 =__

A. 1

B. 2

f(x) = , x ≠ 1
x + 1

x − 1

fof(2)

https://dl.doubtnut.com/l/_GJQ7CbdFC35h
https://dl.doubtnut.com/l/_blXAskC4g2PS


C. 3

D. 4

Answer:

Watch Video Solution

45. Consider the function

 


what is the inverse of ?

Watch Video Solution

f(x) = , x ≠ 1
x + 1

x − 1

f

https://dl.doubtnut.com/l/_blXAskC4g2PS
https://dl.doubtnut.com/l/_EvDm9yjXydIc


46. Consider the function

 


Watch Video Solution

f(x) = , x ≠ 1
x + 1

x − 1

f(3) + f − 1(3)

47. Show that the function  defined

by  is one-one and onto. Find 

Watch Video Solution

f :R → R

f(x) = 2x − 3

f − 1

https://dl.doubtnut.com/l/_zKZxixvafPAW
https://dl.doubtnut.com/l/_H0Oj0fntfsWZ
https://dl.doubtnut.com/l/_AirPqvCH9xcU


48. Which of the following figure represents

the graph of a function on R which is onto but

not one-one.

Watch Video Solution

https://dl.doubtnut.com/l/_AirPqvCH9xcU
https://dl.doubtnut.com/l/_dZtWDJ0WCkdz


49. Write a function on R which is onto but

not one-one.

Watch Video Solution

50.  is a binary

operation on A is defined as  of

a and b. 

Represent  with the help of an operation

table.

Watch Video Solution

A = {1, 2, 3, 4, 6}, ∗

a ∗ b = HCF

∗

https://dl.doubtnut.com/l/_dZtWDJ0WCkdz
https://dl.doubtnut.com/l/_I9XOXVamdG2f


51.  is a binary operation

on A is defined as  of a and b. 


Find the identity element.

Watch Video Solution

A = {1, 2, 3, 4, 6}, ∗

a ∗ b = HCF

52.  is a binary

operation on A is defined as  of

a and b. Draw its operation table.

Write a commutative binary operation on A

A = {1, 2, 3, 4, 6}, ∗

a ∗ b = HCF

https://dl.doubtnut.com/l/_6IPLl1sKvs4b
https://dl.doubtnut.com/l/_vX53mpsf4wDN


with 3 as the identity element. ( Hint:

Operation table may be used.

Watch Video Solution

53. Let  be a binary operation on the set of

all real numbers R defined by

 for a, b R. 


Find  and .

Watch Video Solution

∗

a ∗ b = a + b + a2b

2 ∗ 6 6 ∗ 2

https://dl.doubtnut.com/l/_vX53mpsf4wDN
https://dl.doubtnut.com/l/_7TCsxmCAmans


54. Let  be a binary operation on the set of

all real numbers R defined by

 for a, b belongs to R. 


Prove that  is neither commutative nor

associative.

Watch Video Solution

∗

a ∗ b = a + b + a2b

∗

55. Let  be a binary operation on the set of

all real numbers R defined by

∗

https://dl.doubtnut.com/l/_xhawYPP0cahI
https://dl.doubtnut.com/l/_MUvrdCX2DIMR


 for a, b R. 


Find the identity elements in R if exists.

Watch Video Solution

a ∗ b = a + b + a2b

56. Consider

 and 

. State

whether  has inverse? Give reason.

Watch Video Solution

f : {3, 4, 5, 6} → {8, 10, 12, 13, 14}

f = {(3, 8), (4, 10), (5, 12), (6, 14)}

f

https://dl.doubtnut.com/l/_MUvrdCX2DIMR
https://dl.doubtnut.com/l/_TXAxkX1IZbAb


57. Consider  given by 


 show that  is invertible. Find

the inverse of 

Watch Video Solution

f :R → R

f(x) = 3x + 2 f

f

58. Consider the set , and 

 and a function 

 defined by , , 

,  and . 


Show that  is one-to-one.

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

B = {1, 4, 9, 16, 25}

f :A → B f(1) = 1 f(2) = 4

f(3) = 9 f(4) = 16 f(5) = 25

f

https://dl.doubtnut.com/l/_XEPKMNx7Fzqj
https://dl.doubtnut.com/l/_ckAFJkzF17zu


Watch Video Solution

59. Consider the set , and 

 and a function 

 defined by , , 

,  and . 


Show that  is onto.

Watch Video Solution

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

B = {1, 4, 9, 16, 25}

f :A → B f(1) = 1 f(2) = 4

f(3) = 9 f(4) = 16 f(5) = 25

f

60. Consider the set , and 

 and a function 

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

B = {1, 4, 9, 16, 25}

https://dl.doubtnut.com/l/_ckAFJkzF17zu
https://dl.doubtnut.com/l/_E2oIb1nLaSNQ
https://dl.doubtnut.com/l/_paQiy6AO674S


 defined by , , 

,  and . 


Does  exists? Explain.

Watch Video Solution

f :A → B f(1) = 1 f(2) = 4

f(3) = 9 f(4) = 16 f(5) = 25

f − 1

61. When a relation R on a set A is said to be

reflexive

Watch Video Solution

https://dl.doubtnut.com/l/_paQiy6AO674S
https://dl.doubtnut.com/l/_MRFNnHtpr6kL


62. Show that  given by 


 is one-one.

Watch Video Solution

f : [ − 1, 1] → R

f(x) =
x

x + 2

63. The function  given by 

A. one-one and onto

B. one-one and not onto

C. not one-one and not onto

f :N → N

f(x) = 2x

https://dl.doubtnut.com/l/_7jHS2yWNLKez
https://dl.doubtnut.com/l/_HIzCWYSI7XqS


D. onto but not one-one

Answer:

Watch Video Solution

64. Find , if  and 

Watch Video Solution

gof(x) f(x) = 8x3 g(x) = x
1
3

65. Let  be an operation such that 

 of a and b defined on the set 

∗

a ∗ b = LCM

https://dl.doubtnut.com/l/_HIzCWYSI7XqS
https://dl.doubtnut.com/l/_W1ac4cKohpk4
https://dl.doubtnut.com/l/_RDq0mTMGuuH3


. Is  a binary operation?

Justify your answer.

Watch Video Solution

A = {1, 2, 3, 4, 5} ∗

66.  defined by 

. 


Does the function is invertible?

Watch Video Solution

f : {1, 2, 3, 4} → {5}

f = {(1, 5), (2, 5), (3, 5), (4, 5)}

https://dl.doubtnut.com/l/_RDq0mTMGuuH3
https://dl.doubtnut.com/l/_JfWVk0YmAKfC


67.  


 defined by  


 defined by  


Find 

Watch Video Solution

A = R − { }, B = R − { }
7
5

3

5

f :A → B f(x) =
3x + 4

5x − 7

g :B → A g(y) =
7y + 4

5y − 3

gof

68. Let , N-set of natural numbers

and ' ' be a binary operation on A defined by 

. 


Show that ' ' is commutative on A.

A = N × N

∗

(a, b) ∗ (c, d) = (ac − bd, ad + bc)

∗

https://dl.doubtnut.com/l/_DSkdv3Iovcgh
https://dl.doubtnut.com/l/_qzlJaJ29QO64


Watch Video Solution

69. Let N be the set of Natural numbers.

Consider the function  defined by 

 


Prove that  is not onto.

Watch Video Solution

f :N → N

f(x) = x + 1, x ∈ N

f

70. Let N be the set of Natural numbers.

Consider the function  defined by f :N → N

https://dl.doubtnut.com/l/_qzlJaJ29QO64
https://dl.doubtnut.com/l/_wOg45FO2PIsz
https://dl.doubtnut.com/l/_fvgdU8piNjq4


 


If  then find 

Watch Video Solution

f(x) = x + 1, x ∈ N

g(x) = {
x − 1 x > 1

1 x = 1
gof

71. Let N be the set of Natural numbers.

Consider the function  defined by 

 


Check whether  is an onto function.

Watch Video Solution

f :N → N

f(x) = x + 1, x ∈ N

f

https://dl.doubtnut.com/l/_fvgdU8piNjq4
https://dl.doubtnut.com/l/_qY7HdEWxYijQ


72. Give a relation on a set 

which is reflexive, symmetric and not

transitive.

Watch Video Solution

A = {1, 2, 3, 4}

73. Show that  given by 

 is one-one.

Watch Video Solution

f : [ − 1, 1] → R

f(x) =
x

x + 2

https://dl.doubtnut.com/l/_E0mTHtUrFdAf
https://dl.doubtnut.com/l/_eqIoSDm3yCzx


74. Let ' ' be a binary operation on 

defined by ' '. Find the inverse of 9

with respect to ' '.

Watch Video Solution

∗ Q+

a ∗ b =
ab

6

∗

75.  given by  


Find the value of  . Is ' ' commutative?

Justify your answer.

Watch Video Solution

∗ :R → R a ∗ b = 3a2 − b

2 ∗ 3 ∗

https://dl.doubtnut.com/l/_VQYLYQOuOz2U
https://dl.doubtnut.com/l/_C5h5213q4LZ6
https://dl.doubtnut.com/l/_zCUzYGgl2HD4


76.  is defined by 

 Find  and .

Watch Video Solution

f :R → R

f(x) = x2 − 3x + 2 fof(x) fof(1)

77. Consider  given by 

 


Show that  is one-one.

Watch Video Solution

f :R → R

f(x) = 5x + 2

f

https://dl.doubtnut.com/l/_zCUzYGgl2HD4
https://dl.doubtnut.com/l/_sgbt7iohL7op


78. Consider  given by 

 


Is  invertible? Justify your answer.

Watch Video Solution

f :R → R

f(x) = 5x + 2

f

79. Let  be a binary operation on N defined

by  of a and b 


Is  commutative?

Watch Video Solution

∗

a ∗ b = HCF

∗

https://dl.doubtnut.com/l/_bL9YpizUkzFU
https://dl.doubtnut.com/l/_36k462h5ko2h
https://dl.doubtnut.com/l/_i5rY5mcA9Uxs


80. Let  be a binary operation on N defined

by  of a and b 


Is  associative?

Watch Video Solution

∗

a ∗ b = HCF

∗

81. Let  be given by 

find 

 and show that  is invertible.

Watch Video Solution

f :R → R f(x) =
2x + 1

3

fof f

https://dl.doubtnut.com/l/_i5rY5mcA9Uxs
https://dl.doubtnut.com/l/_KBTyIaazXGdT
https://dl.doubtnut.com/l/_vwzxL0DGKyPF


82. Find the identity element of the binary

operation  on N defined by .

Watch Video Solution

∗ a ∗ b = ab2

83. What is the minimum number of pairs to

form a non - zero reflexive relation on a set of

n elements?

Watch Video Solution

https://dl.doubtnut.com/l/_vwzxL0DGKyPF
https://dl.doubtnut.com/l/_NPqiigIHhiKV


84. On the set R of real numbers, S is a relation

defined as 

.

Find  such that 'a' is never the first

element of an ordered pair in S. Also find

 such that 'b' is never the second

element of an ordered pair in S.

Watch Video Solution

S = {(x, y) /x ∈ R, y ∈ R, x + y = xy}

a ∈ R

b ∈ R

https://dl.doubtnut.com/l/_bUuG3JmYniwZ


85. Consider the function

. Find a function on a

suitable domain such that

.

Watch Video Solution

f(x) = , x ≠ 2
3x + 4
x − 2

gof(x) = x = fog(X)

86. If  and  defined by 

 and , then  is

A. 

B. 

f :R → R g :R → R

f(x) = x2 g(x) = x + 1 gof(x)

(x + 1)2

x3 + 1

https://dl.doubtnut.com/l/_gXz0NUkePTZj
https://dl.doubtnut.com/l/_3Xjz9PnB6pxK


C. 

D. 

Answer:

Watch Video Solution

x2 + 1

x + 1

87. Consider the function , given by 

. Show that the function ' ' is

injective but not surjective.

Watch Video Solution

f :N → N

f(x) = x3 f

https://dl.doubtnut.com/l/_3Xjz9PnB6pxK
https://dl.doubtnut.com/l/_jvgWFrkSXPYp


88. The given table shows an operation on 

 (Figure) 

Is  a binary operation? 

Watch Video Solution

∗

A = {p, q}

∗

89. The given table shows an operation on 

 (Figure) 

∗

A = {p, q}

https://dl.doubtnut.com/l/_0NFiOvpJyMm1
https://dl.doubtnut.com/l/_zSeokH3TRJSB


Is  commutative? Give reason. 

Watch Video Solution

∗

90. Let R be relation defined on 

by  is

A. Reflexive

B. Symmetric

C. Transitive

A = {1, 2, 3}

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

https://dl.doubtnut.com/l/_zSeokH3TRJSB
https://dl.doubtnut.com/l/_8EAEAqL5wd0E


D. Reflexive but not Transitive

Answer:

Watch Video Solution

91. Find  and  if  and 

Watch Video Solution

fog gof f(x) = |x + 1|

g(x) = 2x − 1

https://dl.doubtnut.com/l/_8EAEAqL5wd0E
https://dl.doubtnut.com/l/_fxhcaOMtpSyX


92. Let  be a binary operation defined on 

 by  


Find the identity element for  if it exists.

Watch Video Solution

∗

N × N (a, b) ∗ (c, d) = (a + c, b + d)

∗

93. If , then

the relation R is

A. Reflexive but not transitive

B. Reflexive but not symmetric

R = {(x, y) : x, y ∈ Z, x − y ∈ Z}

https://dl.doubtnut.com/l/_CLXoxmgS8QqY
https://dl.doubtnut.com/l/_VrrLbMiGCnEO


C. symmetric but not transitive

D. An equivalance relation

Answer:

Watch Video Solution

94. Let  be a binary operation on the set Q

of rational numbers by . Find 

 and .

Watch Video Solution

∗

a ∗ b = 2a + b

2 ∗ (3 ∗ 4) (2 ∗ 3) ∗ 4

https://dl.doubtnut.com/l/_VrrLbMiGCnEO
https://dl.doubtnut.com/l/_OKRJCvkz0CQ3


95. Let  be two one-one

functions. Check whether  is one-one or

not.

Watch Video Solution

f :R → R, g :R → R

gof

96. A function  is onto if range of 

=……….

Watch Video Solution

f :X → Y f

https://dl.doubtnut.com/l/_xLKLCKDNEw9Q
https://dl.doubtnut.com/l/_uxa1zh6yNJNs


97. Let  and 

 be functions defined

by 

, 

,then 

=……...

Watch Video Solution

f : {1, 3, 4} → {3, 4, 5}

g : {3, 4, 5} → {6, 8, 10}

f(1) = 3, f(3) = 4, f(4) = 5

g(3) = 6, g(4) = 8, g(5) = 8 (gof)(3)

98. Let Q be the set of Rational numbers and '

' be the binary operation on Q defined by '∗

https://dl.doubtnut.com/l/_MolBzBkcfiEn
https://dl.doubtnut.com/l/_JfCztVoS9nRQ


' for all a,b in Q. 


What is the identity element of ' ' on Q?

Watch Video Solution

a ∗ b =
ab

4

∗

99. Let Q be the set of Rational numbers and '

' be the binary operation on Q defined by '

' for all a,b in Q. 


Find the inverse element of ' ' on Q.

Watch Video Solution

∗

a ∗ b =
ab

4

∗

https://dl.doubtnut.com/l/_JfCztVoS9nRQ
https://dl.doubtnut.com/l/_xsFBackybwd9


100. Show that

.

Watch Video Solution

a ∗ (b ∗ c) = (a ∗ b) ∗ c, ∀a, b, c ∈ Q

101. Let R be the relation on the set N of

natural numbers given by 

 


Choose the correct answer

A. 

B. 

R = {(a, b) : a − b > 2b > 3}

(4, 1) ∈ R

(5, 8) ∈ R

https://dl.doubtnut.com/l/_nmAvoP6EMAcW
https://dl.doubtnut.com/l/_JHbjPJiKQ6DT


C. 

D. 

Answer:

Watch Video Solution

(8, 7) ∈ R

(10, 6) ∈ R

102. If  and , find 

 and 

Watch Video Solution

f(x) = 8x3 g(x) = x
1
3

g(f(x)) f(g(x))

https://dl.doubtnut.com/l/_JHbjPJiKQ6DT
https://dl.doubtnut.com/l/_0RE8dBtcS6Lz


103. Let  be a binary operation on the set Q

of rational numbers defined by .

Check whether  is commutative and

associative?

Watch Video Solution

∗

a ∗ b =
ab

3

∗

104. Let  and 


 be two functios defined

on R 

Find 

f(x) = , x ≠ 3
x − 1

x − 3

g(x) = , x ≠ 1
x − 3

x − 1

fog(x), x ≠ 0

https://dl.doubtnut.com/l/_vSolFDEKHMUl
https://dl.doubtnut.com/l/_Smy4EhZOwbNI


Watch Video Solution

105. Let  and 


 be two functios defined

on R 

Find  and 

Watch Video Solution

f(x) = , x ≠ 3
x − 1

x − 3

g(x) = , x ≠ 1
x − 3

x − 1

f − 1(x) g− 1(x), x ≠ 1

106. Let  and 


 be two functios defined

f(x) = , x ≠ 3
x − 1

x − 3

g(x) = , x ≠ 1
x − 3

x − 1

https://dl.doubtnut.com/l/_Smy4EhZOwbNI
https://dl.doubtnut.com/l/_n8YjOeDM2dLE
https://dl.doubtnut.com/l/_jep4jUwXTtUU


on R 

Find 

Watch Video Solution

(gof) − 1(x)

https://dl.doubtnut.com/l/_jep4jUwXTtUU

