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RELATIONS AND FUNCTIONS

Example

1. Let T be the set of all triangles in a plane

with R a relation in T given by

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_tbM1TPhnQUyu


show that R is an

equivalence relation.

Watch Video Solution

{(T1, T2) : T1 ≅T2}

2. * be a binary operation on Q,de�ned as

 .Show that *is commutative.

Watch Video Solution

a ∗ b =
3ab

5

3. *be a binary operation on Q,de�ned as

 .Show that * is associative.a ∗ b =
3ab
5

https://dl.doubtnut.com/l/_tbM1TPhnQUyu
https://dl.doubtnut.com/l/_Iig7auzeehlp
https://dl.doubtnut.com/l/_alfjQent2QDw


Watch Video Solution

4. *be a binary operation on Q,de�ned as

 Find the identity element of *if

any.

Watch Video Solution

a ∗ b =
3ab

5

5. Consider the following functions.

de�ned by   

and  de�nd by . Of

f :Z → Z

f(x) = 3x + 7

g :R → R g(x) = 2x − 3

https://dl.doubtnut.com/l/_alfjQent2QDw
https://dl.doubtnut.com/l/_FB8NrK77gSHt
https://dl.doubtnut.com/l/_eJxRtHSFlvW1


the above two functions 

one is a bijective function and the other is

not.Give reason.

Watch Video Solution

6. Which of the relations R on the set of the

real numbers is an equivalence relation? 

 if 

Watch Video Solution

(a). xRy |x| = |y|

https://dl.doubtnut.com/l/_eJxRtHSFlvW1
https://dl.doubtnut.com/l/_6YmCZtzd1G9H


7. Which of the relations R on the set of the

real numbers is an equivalence relation? 

 if 

Watch Video Solution

(b)xRy x − y ≥ 0

8. In the set of all natural numbers,let a

relation de�ned by  is

divisible by .Prove that R is an equivalence

relation.

Watch Video Solution

{(a, b) : a, b ∈ N, a − b

5}

https://dl.doubtnut.com/l/_z6nNK8YDdC1R
https://dl.doubtnut.com/l/_13lsyx0GtzX7


9. If  is given by ,

 is given by ,show that 

.

Watch Video Solution

f :R → R f(x) = 3x − 1

g :R → R g(x) = 2x

fog − gof = 1

10. Find the domain,range and inverse of

.

Watch Video Solution

f : x →
x − 3

2x + 1

https://dl.doubtnut.com/l/_13lsyx0GtzX7
https://dl.doubtnut.com/l/_AT2NEodkHFc4
https://dl.doubtnut.com/l/_TcQRKkItEucJ
https://dl.doubtnut.com/l/_LfJsNqPsyw3S


11. Prove that the function  , de�ned

by

 is one-one but not onto.

Watch Video Solution

f :N → N

f(x) = x2 + x + 1

12. Consider the binary operation * on the set

{1,2,3,4,5} given by the following table(i)Is *

https://dl.doubtnut.com/l/_LfJsNqPsyw3S
https://dl.doubtnut.com/l/_EZGjh46uTJie


commutative?.

Watch Video Solution

13. Consider the binary operation * on the set

{1,2,3,4,5} given by the following table.

https://dl.doubtnut.com/l/_EZGjh46uTJie
https://dl.doubtnut.com/l/_Uog9hkrP9rDP


(ii)Compute (2*3)*4 and2*(3*4).

Watch Video Solution

14. Consider the binary operation * on the set

{1,2,3,4,5} given by the following table.iii)

https://dl.doubtnut.com/l/_Uog9hkrP9rDP
https://dl.doubtnut.com/l/_MqMhuPbpOk0P


Compute (2*3)*(4*5).

Watch Video Solution

15. Let * be a binary operation on N,de�ned

bya*b= .is * associative or

commutative?

Watch Video Solution

ab, a, b ∈ N

https://dl.doubtnut.com/l/_MqMhuPbpOk0P
https://dl.doubtnut.com/l/_FZNMnK5756XI


16. If the following is given by 

 and  is given by

g(x)=2x-3.Find fog

Watch Video Solution

f :R → R

f(x) =
x + 3

3
g :R → R

17. If the following is given by 

 and  is given by 

.Find gof

Watch Video Solution

f :R → R

f(x) =
x + 3

3
g :R → R

g(x) = 2x − 3

https://dl.doubtnut.com/l/_FZNMnK5756XI
https://dl.doubtnut.com/l/_8kq8zdPqZedy
https://dl.doubtnut.com/l/_Iby1Cm26NhVc


18. If the following is given by 

 and  is given by 

.Is 

Watch Video Solution

f :R → R

f(x) =
x + 3

3
g :R → R

g(x) = 2x − 3 f − 1 = g

19. 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

https://dl.doubtnut.com/l/_Iby1Cm26NhVc
https://dl.doubtnut.com/l/_IZk2s4wPqoYQ
https://dl.doubtnut.com/l/_AGfI2ISBIHU9


20. A is a non empty set and let*be a binary

operation an P(A)the prower set of A de�ned

by  for X, (i) Show

that A*B=B* A for A,

Watch Video Solution

X ∗ Y = X ∩ Y Y ∈ P (A)

B ∈ P (A)

21. A is a non empty set and let*be a binary

operation an P(A)the prower set of A de�ned

by  for X, (ii)Show

that * is associative.

X ∗ Y = X ∩ Y Y ∈ P (A)

https://dl.doubtnut.com/l/_AGfI2ISBIHU9
https://dl.doubtnut.com/l/_Sm8ZreJydAgH
https://dl.doubtnut.com/l/_tdGHkP12vgac


Watch Video Solution

22. Let S be the set of all sets and let

 i.e A is a proper subset

of B.Show that R is (i).Transitive

Watch Video Solution

R = {(A, B) :A ⊂ B}

23. Let S be the set of all sets and let

 i.e A is a proper subset

of B.Show that R is Not re�exive

R = {(A, B) :A ⊂ B}

https://dl.doubtnut.com/l/_tdGHkP12vgac
https://dl.doubtnut.com/l/_LZfB6RHQ98MP
https://dl.doubtnut.com/l/_B6kxHazzRaih


Watch Video Solution

24. Let S be the set of all sets and let

 i.e A is a proper subset

of B.Show that R is not symmetric

Watch Video Solution

R = {(A, B) :A ⊂ B}

25. Prove that the function  f(x)=3x,is

one -one and into.

Watch Video Solution

f :N → N

https://dl.doubtnut.com/l/_B6kxHazzRaih
https://dl.doubtnut.com/l/_LlShaFCQus6N
https://dl.doubtnut.com/l/_QQsHf7YI6Ttu


26. If f:  be de�ned by 

and  be de�ned by 

.Show that 

Watch Video Solution

R → R f(x) = 2x − 3

g :R → R g(x) =
x + 3

2

fog = IR = gof

27. If f:  be de�ned by f(x)=3x+2.Show

that f is invertible.Find .Hence

�nd and 

Watch Video Solution

R → R

f − 1 :R → R

f − 1(3) f − 1(0)

https://dl.doubtnut.com/l/_pFihgs6JIwDV
https://dl.doubtnut.com/l/_jFj9sP8MrJsg
https://dl.doubtnut.com/l/_aohiVDJWai5O


28. Consider the binary operation 

,where Q is the set of rational numbers,is

de�ned as a*b=a+b-ab.(i).Is * associative?Justify

your answer.

Watch Video Solution

∗ :Q → Q

29. Consider the binary operation  : 

where Q is the set of rational numbers as

de�ned as   

Is identity for  exist? If yes, �nd the identity

element.

∗ Q → Q

a ∗ b = a + b − ab

∗

https://dl.doubtnut.com/l/_aohiVDJWai5O
https://dl.doubtnut.com/l/_ZudNblSjf4he


Watch Video Solution

30. Consider the binary operation  : 

where Q is the set of rational numbers as

de�ned as   

Are elements of Q invertible? Is yes, �nd the

inverse of an element in Q

Watch Video Solution

∗ Q → Q

a ∗ b = a + b − ab

https://dl.doubtnut.com/l/_ZudNblSjf4he
https://dl.doubtnut.com/l/_Y7q45EFG3K6h


31. A fuction  de�ned by

 .Is f a one-one function?Why?

Watch Video Solution

f :R → R

f(x) =
2x − 3

7

32. A fuction  de�ned by

 ii.Prove that f is invertible.

Watch Video Solution

f :R → R

f(x) =
2x − 3

7

https://dl.doubtnut.com/l/_iX7y74TvZQNS
https://dl.doubtnut.com/l/_j0u61PcG2sT8


33. A fuction  de�ned by

 . 

Find

Watch Video Solution

f :R → R

f(x) =
2x − 3

7

f − 1

34. Show that the relation 'S' in set

 given by S=

{(a,b):a.bin z,|a-b|`is divisble by a} is an

equivalence relation.

Watch Video Solution

A = {x ∈ z : 0 ≤ x ≤ 12}

https://dl.doubtnut.com/l/_alQaHmkoqpgO
https://dl.doubtnut.com/l/_aCnYbEZ64xuL


35. Let  and 

given by

f(1)=3,f(2)=5,f(3)=,g(3)=7,g(5)=23,g(7)=47 (i).Find

gof

Watch Video Solution

f : {1, 2, 3} → {3, 5, 7}

g : {3, 5, 7} → {7, 23, 47}

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

' be the binary operation on Q de�ned by '

' for all a,b in Q.  

Find the inverse element of ' ' on Q.

∗

a ∗ b =
ab

4

∗

https://dl.doubtnut.com/l/_aCnYbEZ64xuL
https://dl.doubtnut.com/l/_BAjn9fbXdNzP
https://dl.doubtnut.com/l/_RCqKcBK4siZm


Watch Video Solution

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

' be the binary operation on Q de�ned by '

' for all a,b in Q.  

Find the inverse element of ' ' on Q.

Watch Video Solution

∗

a ∗ b =
ab

4

∗

38. Show that the function  de�ned

by  is one-one and onto. Find 

f :R → R

f(x) = 2x − 3

https://dl.doubtnut.com/l/_RCqKcBK4siZm
https://dl.doubtnut.com/l/_IDxzzQ0DeSKg
https://dl.doubtnut.com/l/_jfFJfR5KV1uQ


Watch Video Solution

f − 1

39. Which of the following �gure represents

the graph of a function on R which is onto but

https://dl.doubtnut.com/l/_jfFJfR5KV1uQ
https://dl.doubtnut.com/l/_WQPqMUgXKWuF


not one-one.

A. 

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


B. 

C. 

D. 

Answer:

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


Watch Video Solution

40.  is a binary

operation on A is de�ned 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

∗

41.  is a binary operation

on A is de�ned as  of a and b.  

A = {1, 2, 3, 4, 6}, ∗

a ∗ b = HCF

https://dl.doubtnut.com/l/_WQPqMUgXKWuF
https://dl.doubtnut.com/l/_wJGnqivfLpfM
https://dl.doubtnut.com/l/_goxOuhQ1jVRg


Find the identity element.

Watch Video Solution

42.  is a binary

operation on A is de�ned as  of

a and b. Draw its operation table.

Write a commutative binary operation on A

with 3 as the identity element. ( Hint:

Operation table may be used.

Watch Video Solution

A = {1, 2, 3, 4, 6}, ∗

a ∗ b = HCF

https://dl.doubtnut.com/l/_goxOuhQ1jVRg
https://dl.doubtnut.com/l/_0Bji5kqzJr50
https://dl.doubtnut.com/l/_ikmNtd6F3LL6


43. Give an example of a relation which is

re�exive but not symmetric

Watch Video Solution

44. Give an example of a relation which is

transitive but not symmetric

Watch Video Solution

https://dl.doubtnut.com/l/_ikmNtd6F3LL6
https://dl.doubtnut.com/l/_wNb1Omr9HiK1


45. Let A={3,5} and B={7,11}.Let

 is

odd}.Show that R is an empty relation from A

into B.

Watch Video Solution

R = {(a, b) : a ∈ A, b ∈ B, a − b

46. Let * be a binary operation on setQ of

rational numbers such that

 i.Find 3*5

Watch Video Solution

a ∗ b = (2a − b)2 : a, b ∈ Q

https://dl.doubtnut.com/l/_Iei02Yex5ejG
https://dl.doubtnut.com/l/_XGnVmHCvs5GW


47. If  be given by f(x) = ,

then (f o f) (x) is

Watch Video Solution

f :R → R (3 − x3)
1
3

48. Let * be the binary operation on N given by

x*y=LCM of x,y.Find 9*5?

Watch Video Solution

https://dl.doubtnut.com/l/_XGnVmHCvs5GW
https://dl.doubtnut.com/l/_DuL5uFw2VS5s
https://dl.doubtnut.com/l/_YDtNwbLVjTEn


49. Let  and ' ' be the binary

operation. On A de�ned 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) ∗

∗

50. Show that the function f in

de�ned as  is

one-one and onto.

A = R − { }
2

3
f(x) =

4x + 3

6x − 4

https://dl.doubtnut.com/l/_bIxUksGI7v3U
https://dl.doubtnut.com/l/_BuHzVQ0YLyYS


Watch Video Solution

51. Show that the function f in

de�ned as  is

one-one and onto.Hence �nd 

Watch Video Solution

A = R − { }
2

3
f(x) =

4x + 3

6x − 4

f − 1

52. If  and  are equivalence relations in a

set A, show that  is also an

equivalence relation.

Watch Video Solution

R1 R2

R1 ∩ R2

https://dl.doubtnut.com/l/_BuHzVQ0YLyYS
https://dl.doubtnut.com/l/_E67PvuEFosxp
https://dl.doubtnut.com/l/_47nwuC0BXsq1


53. Consider the set , and 

 and a function 

 de�ned by , , 

,  and .  

Show that  is one-to-one.

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

54. Consider the set , and 

 and a function 

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

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

https://dl.doubtnut.com/l/_47nwuC0BXsq1
https://dl.doubtnut.com/l/_XPhkZRt6mKQs
https://dl.doubtnut.com/l/_4VUfKhfkjAk9


 de�ned by , , 

,  and .  

Show that  is onto.

Watch Video Solution

f :A → B f(1) = 1 f(2) = 4

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

f

55. Consider the set , and 

 and a function 

 de�ned by , , 

,  and .  

Does  exists? Explain.

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 − 1

https://dl.doubtnut.com/l/_4VUfKhfkjAk9
https://dl.doubtnut.com/l/_whP5K08CcwrT


56. Let  be given by 

�nd 

 and show that  is invertible.

Watch Video Solution

f :R → R f(x) =
2x + 1

3

fof f

57. Let R be a Relation in the set 

 de�ne as  

  

Write R in roster form and �nd it's domain and

range

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

R = {(x, y) : y = 2x − 1}

https://dl.doubtnut.com/l/_whP5K08CcwrT
https://dl.doubtnut.com/l/_c83Nbs8SWwZO
https://dl.doubtnut.com/l/_StbHw44fJo8u


Watch Video Solution

58. Let R be a Relation in the set 

 de�ne as  

  

Is R an equivalance relation? Justify.

Watch Video Solution

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

R = {(x, y) : y = 2x − 1}

59. The relation R de�ned on the A={-1,0,1} as

  R = {(a, b) : a2 = b}

https://dl.doubtnut.com/l/_StbHw44fJo8u
https://dl.doubtnut.com/l/_5Vc0dg9T3xN2
https://dl.doubtnut.com/l/_jYbd9radCNPU


Check whether R is re�exive,symmetric and

transitive

Watch Video Solution

60. The relation R de�ned on the A={-1,0,1} as

  

Check whether R is re�exive,symmetric and

transitive

Watch Video Solution

R = {(a, b) : a2 = b}

https://dl.doubtnut.com/l/_jYbd9radCNPU
https://dl.doubtnut.com/l/_9imUANmWlzWN


61. Let . Give an example of a

relation on A which is 

Symmetric but neither re�exive nor transitive.

Watch Video Solution

A = {1, 2, 3}

62. Let . Give an example of a

relation on A which is 

Transitive but neither re�exive nor symmetric.

Watch Video Solution

A = {1, 2, 3}

https://dl.doubtnut.com/l/_HAuvL2ODDL7C
https://dl.doubtnut.com/l/_SRcAGs0CihQR
https://dl.doubtnut.com/l/_6o0zAjIYU3AL


63. Let be a function de�ned by  is

a function if it de�ned from f : N N`

Watch Video Solution

f(x) = √x

→

64. Check the injectivity and surjectivity of the

following functions 

 de�ned by 

Watch Video Solution

f :N → N f(x) = x3

https://dl.doubtnut.com/l/_6o0zAjIYU3AL
https://dl.doubtnut.com/l/_y119QyN56e3q


65. Check the injectivity and surjectivity of the

following functions 

 given by 

Watch Video Solution

f :R → R f(x) = [x]

66. Find fog and gof if  and 

Watch Video Solution

f(x) = |x|

g(x) = |3x + 4|

https://dl.doubtnut.com/l/_FQZayppQgowO
https://dl.doubtnut.com/l/_XBY8Fv5CHzwp


67. Find fog and gof if  and 

Watch Video Solution

f(x) = 16x4

g(x) = x
3
4

68. 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/_ECDGUK7GEv3X
https://dl.doubtnut.com/l/_vOcGK6DijW62


69. Let S={(1,2),(2,3),(3,4)}.Find the domain and

range of S.

Watch Video Solution

70. Let S={(1,2),(2,3),(3,4)}. Find 

Watch Video Solution

S − 1

71. Let S={(1,2),(2,3),(3,4)}. Find the domain and

range os S − 1

https://dl.doubtnut.com/l/_kd1MjDUOhOU4
https://dl.doubtnut.com/l/_WIapIPoj1BUh
https://dl.doubtnut.com/l/_gtfEhQFTeo2f


Watch Video Solution

72. 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

73. Consider  given by  

 show that  is invertible. Find

f :R → R

f(x) = 3x + 2 f

https://dl.doubtnut.com/l/_gtfEhQFTeo2f
https://dl.doubtnut.com/l/_hIxWS82EIPoR
https://dl.doubtnut.com/l/_Mv2z8sn1R4Yq


the inverse of 

Watch Video Solution

f

74. Choose the correct answer from the

bracket.If and  is a real

function,then fof(2)=______(1,2,3,4) and What is

the inverse of f.

Watch Video Solution

x ≠ 1 f(x) =
x + 1

x − 1

https://dl.doubtnut.com/l/_Mv2z8sn1R4Yq
https://dl.doubtnut.com/l/_IaZdmORyCFVQ


75. Choose the correct answer from the

bracket.If and  is a real

function,then fof(2)=______(1,2,3,4).Find

Watch Video Solution

x ≠ 1 f(x) =
x + 1

x − 1

f(3) + f − 1(3)

76. Determine whether the following is a

binary operation or not?Justify 

de�ned on Z

Watch Video Solution

a ∗ b = 2ab

https://dl.doubtnut.com/l/_MUDjV8TtYtoG
https://dl.doubtnut.com/l/_speDuTdq9wxl


77. Determine whether * is commutative or

associative if 

Watch Video Solution

a ∗ b = , a, b ∉ R
ab

6

78. Consider the binary operation  : 

where Q is the set of rational numbers as

de�ned as   

Find 

Watch Video Solution

∗ Q → Q

a ∗ b = a + b − ab

2 ∗ 3

https://dl.doubtnut.com/l/_speDuTdq9wxl
https://dl.doubtnut.com/l/_0smxcm1Wp4Cv
https://dl.doubtnut.com/l/_u62CYK4yq2iD


79. Consider the binary operation  : 

where Q is the set of rational numbers as

de�ned as   

Is identity for  exist? If yes, �nd the identity

element.

Watch Video Solution

∗ Q → Q

a ∗ b = a + b − ab

∗

80. Consider the binary operation  : 

where Q is the set of rational numbers as

de�ned as   

∗ Q → Q

a ∗ b = a + b − ab

https://dl.doubtnut.com/l/_5yGuHDyZFJYp
https://dl.doubtnut.com/l/_yxRfFgDP8ID3


Are elements of Q invertible? Is yes, �nd the

inverse of an element in Q

Watch Video Solution

81. State the reason for the relation R in the

set {1,2,3}given by R={(1,2),(2,1)}not to be

transitive.

Watch Video Solution

https://dl.doubtnut.com/l/_yxRfFgDP8ID3
https://dl.doubtnut.com/l/_Z8pQNIwcd08Z


82. Show that the function f in

de�ned as  is

one-one and onto.Hence �nd 

Watch Video Solution

A = R − { }
2

3
f(x) =

4x + 3

6x − 4

f − 1

83. Let  be .relation from  to  de�ned by

 and  Show

that

i)  for all  

ii)  implies that  

R a Q Q

R = {(a, b) : a, b ∈ Q a − b ∈ Z}.

(a, a) ∈ R a ∈ Q

(a, b) ∈ R (b, a) ∈ R

https://dl.doubtnut.com/l/_ZyIzBMa4OKa8
https://dl.doubtnut.com/l/_FAe8EMwOsCiS


iii)  and  implies that 

Watch Video Solution

(a, b) ∈ R (b, c) ∈ R

(a, c) ∈ R.

84. Let  be .relation from  to  de�ned by

 and  Show

that

i)  for all  

ii)  implies that  

iii)  and  implies that 

R a Q Q

R = {(a, b) : a, b ∈ Q a − b ∈ Z}.

(a, a) ∈ R a ∈ Q

(a, b) ∈ R (b, a) ∈ R

(a, b) ∈ R (b, c) ∈ R

(a, c) ∈ R.

https://dl.doubtnut.com/l/_FAe8EMwOsCiS
https://dl.doubtnut.com/l/_EBhUisMs9OS2


Watch Video Solution

85. Let  be .relation from  to  de�ned by

 and  Show

that

i)  for all  

ii)  implies that  

iii)  and  implies that 

Watch Video Solution

R a Q Q

R = {(a, b) : a, b ∈ Q a − b ∈ Z}.

(a, a) ∈ R a ∈ Q

(a, b) ∈ R (b, a) ∈ R

(a, b) ∈ R (b, c) ∈ R

(a, c) ∈ R.

https://dl.doubtnut.com/l/_EBhUisMs9OS2
https://dl.doubtnut.com/l/_bzEOurj9IOgK


86. In each of the following cases, states

whether the function is one-one, 

onto or bijective. Justify your answer.

 de�ned by f(x) =3 - 4x

Watch Video Solution

f :R → R

87. In each of the following cases, states

whether the function is one-one, 

onto or bijective. Justify your answer.

 de�ned by f(x) = f :R → R 1 + x2

https://dl.doubtnut.com/l/_vQ4qTHoi3YPi
https://dl.doubtnut.com/l/_CJRYVvf8hv5u


Watch Video Solution

88. In each of the following cases,state

whether the function is onto,one to one or

bijective.Justify your answer 

de�ned by 

Watch Video Solution

if :N → N

f(n) = {
nisodd

niseven

n+ 1

2
n

2

89. In each of the following cases,state

whether the function is onto,one to one or

https://dl.doubtnut.com/l/_CJRYVvf8hv5u
https://dl.doubtnut.com/l/_6bWFQYRvr4YN
https://dl.doubtnut.com/l/_UxIuHEVZ6vSW


bijective.Justify your answer 'if:NrarrN de�ned

by 

f(n)={((n+1)/2,n is odd),(n/2,n is even):}`

Watch Video Solution

90. In each of the following cases,state

whether the function is onto,one to one or

bijective.Justify your answer 'if:NrarrN de�ned

by 

f(n)={((n+1)/2,n is odd),(n/2,n is even):}`

Watch Video Solution

https://dl.doubtnut.com/l/_UxIuHEVZ6vSW
https://dl.doubtnut.com/l/_BSUaTHTPciAw


91. In each of the following cases,state

whether the function is onto,one to one or

bijective.Justify your answer 'if:NrarrN de�ned

by 

f(n)={((n+1)/2,n is odd),(n/2,n is even):}`

Watch Video Solution

92. Prove that the greatest integer function

 given by  is neither one-f :R → R f(x) = [x]

https://dl.doubtnut.com/l/_BSUaTHTPciAw
https://dl.doubtnut.com/l/_yXiNnPQG4wjr
https://dl.doubtnut.com/l/_PiGUce2uny7B


one nor onto, where [x] denotes the greatest

integer less than or equal to x.

Watch Video Solution

93. Let R be a relation in the set N of natural

numbers given by .

Choose the correct answer.a)  b)

 c)  d)

A. 

B. 

R = {(a, b) : a = b − 2}

(2, 3) ∈ R

(3, 8) ∈ R (6, 8) ∈ R (8, 7) ∈ R

(2, 3) ∈ R

(3, 8) ∈ R

https://dl.doubtnut.com/l/_PiGUce2uny7B
https://dl.doubtnut.com/l/_uKubldVMuWmX


C. 

D. 

Answer:

Watch Video Solution

(6, 8) ∈ R

(8, 7) ∈ R

94. Let  be a binary operation on the set Z of

integers as . Then �nd the

identity element:

Watch Video Solution

∗

a ∗ b = a + b + 1

https://dl.doubtnut.com/l/_uKubldVMuWmX
https://dl.doubtnut.com/l/_4EUzUyVGoyGY


95. Let  and 

Consider the function  de�ned by 

 

Is  one-one and onto? Justify your answer.

Watch Video Solution

A = R − {3} B = R − {1}

f :A → B

f(x) =
x − 2

x − 3

f

96. Let and 

consider the function  de�ned by 

.Is it invertible?Why?

Watch Video Solution

A = R − {3} B = R − {1}

f :A → B

f(x) =
x − 2

x − 3

https://dl.doubtnut.com/l/_f3EHmU29s7mw
https://dl.doubtnut.com/l/_0eT0pukzNe3i


97. Let and 

consider the function  de�ned by 

.If invertible,�nd inverse of f(x).

Watch Video Solution

A = R − {3} B = R − {1}

f :A → B

f(x) =
x − 2

x − 3

98. If  , then

�nd 

Watch Video Solution

f(x) = sinx, g(x) = x2, x ∈ R

(fog)(x)

https://dl.doubtnut.com/l/_0eT0pukzNe3i
https://dl.doubtnut.com/l/_IeEO0sqUKcHV
https://dl.doubtnut.com/l/_BesKYByNjXBl
https://dl.doubtnut.com/l/_vZ9yHGKIgT8T


99. Let u and v be two functions de�ned on R

as  and  .Prove

that u and v are inverse to each other.

Watch Video Solution

u(x) = 2x − 3 v(x) =
3 + x

2

100. The function P is de�ned as "to each

person on the earth is assigned a date of

birth." is this a function one-one? Give reason.

Watch Video Solution

https://dl.doubtnut.com/l/_vZ9yHGKIgT8T
https://dl.doubtnut.com/l/_fikm5HG2U1aN


101. Consider the function 

given by  and 

given by .  

Show that  and  are one-one functions.

Watch Video Solution

f : [0, ] → R
π

2

f(x) = sinx g : [0, ] → R
π

2

g(x) = cos x

f g

102. Consider the function 

given by  and 

given by .  

Is  one-one?Why?

f : [0, ] → R
π

2

f(x) = sinx g : [0, ] → R
π

2

g(x) = cos x

f + g

https://dl.doubtnut.com/l/_I44SAVBpPsen
https://dl.doubtnut.com/l/_FUvue8yjU0sQ


Watch Video Solution

103. The number of one-one function from a

set containing 2 elements to a set containing

3 element is………a)2 b)3 c)6 d)8

A. 2

B. 3

C. 6

D. 8

Answer:

https://dl.doubtnut.com/l/_FUvue8yjU0sQ
https://dl.doubtnut.com/l/_RXo3IFY7oaH2


Watch Video Solution

104. If   ,   

Find fof(x)

Watch Video Solution

f(x) =
x

x − 1
x ≠ 1

105. if  , �nd the inverse of

f

Watch Video Solution

f(x) =
x

x − 1
x ≠ 1

https://dl.doubtnut.com/l/_RXo3IFY7oaH2
https://dl.doubtnut.com/l/_UQm7DcpoAOnr
https://dl.doubtnut.com/l/_pFzNeEa2GzAn
https://dl.doubtnut.com/l/_4sGtjk323V5Q


106. Let 

 and   

be a binary operation on A de�ned by (a,b)*

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

Find (1,2)*(2,3)

Watch Video Solution

A = N × N ∗

107. Let A=NxN and '*' be a binary operation on

A de�ned by (a,b)*(c,d)=(a+c,b+d) .Prove that '*'

is commutative.

Watch Video Solution

https://dl.doubtnut.com/l/_4sGtjk323V5Q
https://dl.doubtnut.com/l/_Jg4h76SD48zq


108. Let  and let * be a binary

operation on A de�ned by

* =  show that 

(i) ( ,*) is associative

(ii)( ,*) is commutative

Watch Video Solution

A = N × N

(a, b) (c, d) (ac, bd)

A

A

109. Let R be relation de�ned on 

by  is

A = {1, 2, 3}

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

https://dl.doubtnut.com/l/_Jg4h76SD48zq
https://dl.doubtnut.com/l/_EFRQRKzGWaAT
https://dl.doubtnut.com/l/_6GVohnuvFIhi


A. Re�exive

B. Symmetric

C. Transitive

D. Re�exive but not transitive

Answer:

Watch Video Solution

110. Find fog and gof if f (x)=  and

g(x)=2x-1

|x| + 1

https://dl.doubtnut.com/l/_6GVohnuvFIhi
https://dl.doubtnut.com/l/_wQAhIkoeL94U


Watch Video Solution

111. Let  be a binary operation de�ned on 

 by   

Find the identity element for  if it exists.

Watch Video Solution

∗

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

∗

112. Prove that the function  given

by  is one-one and onto.

Watch Video Solution

f :R → R

f(x) = 2x

https://dl.doubtnut.com/l/_wQAhIkoeL94U
https://dl.doubtnut.com/l/_GYKsSxwZIzGy
https://dl.doubtnut.com/l/_WgZGSpWD53hh


113. The function  given by 

Watch Video Solution

f :N → N

f(x) = 2x

114. The function  given by 

Watch Video Solution

f :N → N

f(x) = 2x

https://dl.doubtnut.com/l/_TuhVbRYmdQO3
https://dl.doubtnut.com/l/_UvpL0JahOwi6


115. The function  given by 

Watch Video Solution

f :N → N

f(x) = 2x

116. Find , if  and 

Watch Video Solution

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

117. Let  be an operation such that 

 of a and b de�ned on the set 

∗

a ∗ b = LCM

https://dl.doubtnut.com/l/_S1pzxUOYqalc
https://dl.doubtnut.com/l/_Q2xAegn6CAii
https://dl.doubtnut.com/l/_O5435FmXw6p2


. Is  a binary operation?

Justify your answer.

Watch Video Solution

A = {1, 2, 3, 4, 5} ∗

118. What is the minimum number of pairs to

form a non - zero re�exive relation on a set of

n elements?

Watch Video Solution

https://dl.doubtnut.com/l/_O5435FmXw6p2
https://dl.doubtnut.com/l/_vSx8I6pboWId


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

relation de�ned as 

.

Find  such that 'a' is never the �rst

element of an ordered pair in S. Also �nd

 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/_MNsviokxsc9c


120. 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)

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

natural numbers given by 

  

Choose the correct answer

R = {(a, b) : a − b > 2b > 3}

https://dl.doubtnut.com/l/_oDzzkjqUCsVz
https://dl.doubtnut.com/l/_m4dUNDCq60Bf


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

(4, 1) ∈ R

(5, 8) ∈ R

(8, 7) ∈ R

(10, 6) ∈ R

122. If  and , �nd 

 and 

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

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

https://dl.doubtnut.com/l/_m4dUNDCq60Bf
https://dl.doubtnut.com/l/_JYTK65eDkr1Y


Watch Video Solution

123. Let  be a binary operation on the set Q

of rational numbers de�ned by .

Check whether  is commutative and

associative?

Watch Video Solution

∗

a ∗ b =
ab

3

∗

124. Consider  given by 

  

Show that  is one-one.

f :R → R

f(x) = 5x + 2

f

https://dl.doubtnut.com/l/_JYTK65eDkr1Y
https://dl.doubtnut.com/l/_FwBcCIDKbGUS
https://dl.doubtnut.com/l/_2paDFEcz2ApM


Watch Video Solution

125. Consider  given by 

  

Is  invertible? Justify your answer.

Watch Video Solution

f :R → R

f(x) = 5x + 2

f

126. Let  be a binary operation on N de�ned

by  of a and b  

Is  commutative?

∗

a ∗ b = HCF

∗

https://dl.doubtnut.com/l/_2paDFEcz2ApM
https://dl.doubtnut.com/l/_Iw02CS1DQZDs
https://dl.doubtnut.com/l/_6MXJIqVNBWBZ


Watch Video Solution

127. Let  be a binary operation on N de�ned

by  of a and b  

Is  associative?

Watch Video Solution

∗

a ∗ b = HCF

∗

128. *:  is given by

.Find the value of 2*3.Is * commutative?Justify

your answer.

Watch Video Solution

R × R → R a ∗ b = 3a2 − b

https://dl.doubtnut.com/l/_6MXJIqVNBWBZ
https://dl.doubtnut.com/l/_V4svmxiDdYJP
https://dl.doubtnut.com/l/_3K1BpZboKzKr


129.  is de�ned by 

 Find  and .

Watch Video Solution

f :R → R

f(x) = x2 − 3x + 2 fof(x) fof(1)

130. Give a relation on a set 

which is re�exive, symmetric and not

transitive.

Watch Video Solution

A = {1, 2, 3, 4}

https://dl.doubtnut.com/l/_3K1BpZboKzKr
https://dl.doubtnut.com/l/_hwtbdk3CyQ2Q
https://dl.doubtnut.com/l/_Lti5nap3xsQq
https://dl.doubtnut.com/l/_TcAFOfnTdZp8


Exercise

131. Show that  given by 

 is one-one.

Watch Video Solution

f : [ − 1, 1] → R

f(x) =
x

x + 2

132. Let ' ' be a binary operation on 

de�ned by ' '. Find the inverse of 9

with respect to ' '.

Watch Video Solution

∗ Q+

a ∗ b =
ab

6

∗

https://dl.doubtnut.com/l/_TcAFOfnTdZp8
https://dl.doubtnut.com/l/_D5yzhmImjfp4


1. If the mapping of f and g are given by F=

{(1,2),(3,5),(4,1) ang g={(2,3),(5,1),(1,3)} then write

fog.

Watch Video Solution

2. Give an example of a relation, which is 

Re�exive and symmetric but not transitive

Watch Video Solution

https://dl.doubtnut.com/l/_djB5rEm2hTm3
https://dl.doubtnut.com/l/_RQgqOhZLvJlL
https://dl.doubtnut.com/l/_Hiwh3jcVAQmi


3. Let ' be the binary operation on N given

by = L.c.m. of a and b. Find 

Watch Video Solution

∗

a ∗ ' b 5 ∗ 7, 20 ∗ 16

4. Let ' be the binary operation on N given

by = L.c.m. of a and b. Is  commutative

?

Watch Video Solution

∗

a ∗ ' b ∗

https://dl.doubtnut.com/l/_Hiwh3jcVAQmi
https://dl.doubtnut.com/l/_XVuLtsdeiOyS


5. Let* be the binary operation on N given by

a*b=LCM of a and b,Is * associative?

Watch Video Solution

6. Let* be the binary operation on N given by

a*b=LCM of a and b.Find the identity of * in N

Watch Video Solution

https://dl.doubtnut.com/l/_U4xEpW0drRxq
https://dl.doubtnut.com/l/_kMP51iwi5Zzi


7. Let* be the binary operation on N given by

a*b=LCM of a and b.Which element of N are

invertible for the operation*?

Watch Video Solution

8. Function f  are de�ned

respectively,by 

,�nd 

Watch Video Solution

:R → R

f(x) = x2 + 3x + 1, g(x) = 2x − 3 fog

https://dl.doubtnut.com/l/_PY72t5VJqHna
https://dl.doubtnut.com/l/_O616RvKHztgG
https://dl.doubtnut.com/l/_Ih1znsayK028


9. Function f  are de�ned

respectively,by 

,�nd 

Watch Video Solution

:R → R

f(x) = x2 + 3x + 1, g(x) = 2x − 3 gof

10. Show that the function  given by

is a bijective function.

Watch Video Solution

f :R → R

f(x) = x + x3

https://dl.doubtnut.com/l/_Ih1znsayK028
https://dl.doubtnut.com/l/_58QZ21F02NNZ

