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RELATIONS AND FUNCTIONS

Question Bank

1. Let P={1,2,3} , Q={a, b} Find P x Q and Q x P

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_XzNEbr0Vb6IE


2. A={p, q, r}, B={m} 

Wrițe 'A x B' and all subs of 'A x B'.

Watch Video Solution

3. Let  be the set of all students of a boys school.

Show that the relation  in  given by ={(a, b): a is

sister of b} is the empty relation and ={(a, b): the

di�erence between heights of a and b is less than 3

meters} is the universal relation.

Watch Video Solution

A

R A R

R'

https://dl.doubtnut.com/l/_KVaocuGa3QKR
https://dl.doubtnut.com/l/_AUEdU0ouB9nw


4. 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) : T1 ≅T2}

R

5. Let L be the set of all lines in a plane and R be the

relation in L de�ned as

. Show that R is symmetric but neither re�exive nor

transitive.

Watch Video Solution

R = {(L1, L2) :L1(  i s p e r p e n d i c u l a r t o L)2}

https://dl.doubtnut.com/l/_3WtkQEWP5nwG
https://dl.doubtnut.com/l/_9XTVi7uublNu
https://dl.doubtnut.com/l/_LZUSo9igSed9


6. 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 )}

7. 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}

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

 by  both 

R

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

https://dl.doubtnut.com/l/_LZUSo9igSed9
https://dl.doubtnut.com/l/_Oiblhsy1nlcd
https://dl.doubtnut.com/l/_Cwq4FYoWrPTz


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

b R

9. Determine whether each of the following relations is

re�exive, symmetric and transitive.

Relation R in the set 

A = {1,2,,3,…,13,14} de�ned as R= {(x,y) : 3x -y = 0}

Watch Video Solution

https://dl.doubtnut.com/l/_Cwq4FYoWrPTz
https://dl.doubtnut.com/l/_qNpvcxVkTMqd


10. Show that the relation R in the set R of real

numbers, de�ned at  is neither

re�exive nor symmetric nor transitive.

Watch Video Solution

R = {(a, b) : a ≤ b2}

11. Check whether the relation R de�ned in the set

as is re�exive,

symmetric or transitive.

Watch Video Solution

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

https://dl.doubtnut.com/l/_qNpvcxVkTMqd
https://dl.doubtnut.com/l/_pr6NbY65B6Cj
https://dl.doubtnut.com/l/_Y7z7DnxBlU7j


12. 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}

13. Check whether the relation  on  de�ned by

 is re�exive, symmetric or

transitive.

Watch Video Solution

R R

R = {(a,  b) : a ≤ b3}

https://dl.doubtnut.com/l/_aQMV10SM68lz
https://dl.doubtnut.com/l/_hyPXCJYVgTOv


14. 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)}

15. 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

https://dl.doubtnut.com/l/_oSZxtZqKtDHC
https://dl.doubtnut.com/l/_rBeOEQQ3r3oU


16. 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|

17. Show that each of the relation R in the set

,given by  

R = {(a,b) : |a-b| is a multiple of 4} is an equivalence

relation. Find the set of all elements related to 1 in

each case.

A = {x ∈ Z : 0 ≤ x ≤ 12}

https://dl.doubtnut.com/l/_K9SWoNX46f1K
https://dl.doubtnut.com/l/_FwDVQ2aV02Y7


Watch Video Solution

18. Give an example of a relation which is symmetric but

neither re�exive nor transitive.

Watch Video Solution

19. Show that the relation R. in the set A of all points in

a place given by 

R = {(P,Q): the distance of the points P from the point Q

from the origin }, is an equivalence relation. Further

show that the set of all points related to a point

https://dl.doubtnut.com/l/_FwDVQ2aV02Y7
https://dl.doubtnut.com/l/_XBlLK5lmQ6uW
https://dl.doubtnut.com/l/_xekEwwOYd3Sx


is the circle passing through P with origin as

centre.

Watch Video Solution

p ≠ (0, 0)

20. Show that the relation R. de�ned in the set A of all

triangle as is similar to ,is an

equivalence relation. Consider three right angled

triangles with sides 3,4,5,  with sides 5,12,13 and 

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

are related ?

Watch Video Solution

R = {(T1, T2) : T1 T2

T1 T2 T3

T1, T2 T3

https://dl.doubtnut.com/l/_xekEwwOYd3Sx
https://dl.doubtnut.com/l/_ZpG2UigrLPMs


21. Show that the relation R de�ned in the set A of all

polygons as 

and  have the same number of

sides },is an equivalence relation.What is the set of all

elements in A related to the right angled triangle T

with sides 3,4 and 5?

Watch Video Solution

R = {(P1, P2) :P1 P2

22. Let L be the set of all line in XY place and R be the

relation in L de�ned as  is parallel to 

}Show that R is an equivalence relation. Find the set

of all line related to the line y=2x+4

Watch Video Solution

R = {(L1, L2) :L1

L2

https://dl.doubtnut.com/l/_iUTdDsWZhlzz
https://dl.doubtnut.com/l/_U9Jkt87G2v2V


Watch Video Solution

23. Let R be the relation in the set {1,2,3,4,} given by R =

{(1,2),(2,2),(1,1),(4,4),(1,3),(3,3),(3,2)}.Choose the correct

answer. a) R is re�exive and symmetric but not

transitive b) R is re�exive and transitive but not

symmetric c) R is symmetric and transitive but not

re�exive d) R is an equivalence relation

A. R' isre�exive and transitive but not transitive

B. R' is re�exive and transitive but not symmetric.

C. R' is symmetric and.transitive but. not re�exive.

D. R' is an equivalence relation.

https://dl.doubtnut.com/l/_U9Jkt87G2v2V
https://dl.doubtnut.com/l/_5TySxjtRl8zl


Answer: B

Watch Video Solution

24. Let R be the relation in the set N given by

  

choose the correct answer

A. (2,4) in R'

B. (3,8) in R'

C. (6,8) in R'

D. (8,7) in R'

Answer: C

R = {(a, b) : a = b − 2, b > 6}

https://dl.doubtnut.com/l/_5TySxjtRl8zl
https://dl.doubtnut.com/l/_tCKBJFvk9YGL


Watch Video Solution

25. Let A be the set of all 50 students of class X in a

school. Let   

be function de�ned by f(x) = roll numbers of the

student x. Show that 

f is one-one but not onto

Watch Video Solution

f :A → N

26. The function  given by 

Watch Video Solution

f :N → N f(x) = 2x

https://dl.doubtnut.com/l/_tCKBJFvk9YGL
https://dl.doubtnut.com/l/_6R6f4ZTd8hYB
https://dl.doubtnut.com/l/_j42X6sbo6guG
https://dl.doubtnut.com/l/_pGQlZmPiVivg


27. Prove that the function  given by 

 is one-one and onto.

Watch Video Solution

f :R → R

f(x) = 2x

28. Show that the function , given by 

 and , for every , is

onto but not one - one

View Text Solution

f :N → N

f(1) = f(2) = 1 f(x) = x − 1 x > 2

29. Check the injective and surjective of the following

functions :  given by 

W t h Vid S l ti

f :R → R f(x) = x2

https://dl.doubtnut.com/l/_pGQlZmPiVivg
https://dl.doubtnut.com/l/_ksoz3F0c9ast
https://dl.doubtnut.com/l/_0GhwmlhgZRDS


Watch Video Solution

30. Show that  given by  

  

is both one-one and onto.

Watch Video Solution

f :N → N

f(x) = {
(x + 1) if xisodd

(x − 1) if xiseven

31. 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/_0GhwmlhgZRDS
https://dl.doubtnut.com/l/_idB6T3nYPZjA
https://dl.doubtnut.com/l/_m1Q7XNDqsh4j


32. Prove that the greatest integer function 

given by  is neither one-one nor onto, where

[x] denotes the greatest integer less than or equal to x.

Watch Video Solution

f :R → R

f(x) = [x]

33. Show that the modulus function  given

by , is neither one-one nor onto.

Watch Video Solution

f :R → R

f(x) = |x|

https://dl.doubtnut.com/l/_ZpdZQcaQzo7I
https://dl.doubtnut.com/l/_aL40T9kNcUUq


34. Show that the signum function  given by 

 is neither one-one nor

onto.

Watch Video Solution

f :R → R

f(x) =

⎧⎪
⎨
⎪⎩

1 if x > 0

0 if x = 0

−1 if x < 0

35. Let A = {1, 2, 3}, B { 4, 5, 6} and let f = {(1,4),(2,5)(3,6)}

be a function from A to B. Show that f is one-one.

Watch Video Solution

https://dl.doubtnut.com/l/_EdEo36z5Cukk
https://dl.doubtnut.com/l/_u2u5590FQJgj


36. 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

37. Let A and B be sets. Show that 

 such that  

 is a bijective function

Watch Video Solution

f :A × B → B × A

f(a, b) = (b, a)

https://dl.doubtnut.com/l/_IC6Ga8QSBN9b
https://dl.doubtnut.com/l/_qQkxPQXyn7mi


38. Let f: N to N be de�ned by 

 for all   

State whether the function f is bijective. Justify yur

answer.

Watch Video Solution

f(n) =
⎧
⎨
⎩

( ) if nisodd

if niseven

n+ 1

2

n

2

n ∈ N

39. 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

https://dl.doubtnut.com/l/_W1tvL9vVP7pj
https://dl.doubtnut.com/l/_r5s6jeRKSqaT


40. Let  be de�ned as f(x) =  Choose the

correct answer

A. 'f' is one-one onto

B. 'f' is many-one onto

C. f' is one-one but not onto

D. 'f' is neither one-onenor onto.

Answer: D

Watch Video Solution

f :R → R x4

https://dl.doubtnut.com/l/_FeXVltz7S928


41. Let  be de�ned as f(x) = 3x Choose the

correct answer

A. f' is one-one onto

B. f' is many-one onto

C. 'f' is one-one but not onto

D. f' is neither one-one nor onto

Answer: A

Watch Video Solution

f :R → R

https://dl.doubtnut.com/l/_TqBqrf0L4epx


42. Let  and 

 be functions de�ned as 

, ,  and 

 and  . Find .

Watch Video Solution

f : {2, 3, 4, 5} → {3, 4, 5, 9}

g : {3, 4, 5, 9} → {7, 11, 15}

f(2) = 3 f(3) = 4 f(4) = f(5) = 5

g(3) = g(4) = 7 g(5) = g(9) = 11 gof

43. Find  and , if  and  are

given by  and . Show that  

 .

Watch Video Solution

gof fog f :R → R g :R → R

f(x) = cos x g(x) = 3x2 gof

≠ fog

https://dl.doubtnut.com/l/_mlfxodhR0sRW
https://dl.doubtnut.com/l/_taSzlGFMmlub


44. Show that if  and  are one-one,

then  is also one-one.

Watch Video Solution

f :A → B g :B → C

gof :A → C

45. Show that if  and  are onto,

then  is also onto.

View Text Solution

f :A → B g :B → C

gof :A → C

46. Are 'f' and 'g' both necessarily onto, if gof, is onto?

View Text Solution

https://dl.doubtnut.com/l/_Qc2Ql9n1sGLK
https://dl.doubtnut.com/l/_ocZknmxJbqZ0
https://dl.doubtnut.com/l/_JheyLiDDK4EZ
https://dl.doubtnut.com/l/_yGrlFPbbTqD0


47. Let  be one-one, and onto

function given by  and .

Shów that there exists a function

 such that  and 

 where,  and 

Watch Video Solution

f : {1, 2, 3, } → {a, b, c}

f(1) = a, f(2) = b f(3) = c

g : {a, b, c} → {1, 2, 3. } gof = Ix

fog = , Iy X = {1, 2, 3} Y = {a, b, c}

48. Consider  given f(x) = 4x + 3. Show that f

is invertible. Find the inverse of f.

Watch Video Solution

f :R → R

https://dl.doubtnut.com/l/_yGrlFPbbTqD0
https://dl.doubtnut.com/l/_EIsYLiwSiytp


49. Consider of  and  de�ned as

f(x) = 2x, g(y) = 3y + 4 

and h(z) = sin z, , x, y and z in N. Show that ho(gof) =

(hog)of.

Watch Video Solution

f :N → N h :N → R

∀

50. Let S = {1, 2, 3}. Determine whether the function

 de�ned as below have inverses. Find , if

it exists 

(a) f = {(1,1), (2,2), (3,3)} 

(b) f = {(1,2), (2,1), (3,1)} 

( c ) f = {(1,3), (3,2), (2,1)}

Watch Video Solution

f : S → S f − 1

https://dl.doubtnut.com/l/_JWsxhJ82ZI2m
https://dl.doubtnut.com/l/_3rQX6GCBVXVs


Watch Video Solution

51. Let f : {1, 3, 4}  {1, 2, 5} and  

g : {1, 2, 5}  (1, 3} be given by  

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

g = {(1,3), (2,3), (5,1)} 

Write down g o f

Watch Video Solution

→

→

52. Let f, g, and h be functions from R to R. Show that 

Watch Video Solution

(f + g)oh = foh + goh

https://dl.doubtnut.com/l/_3rQX6GCBVXVs
https://dl.doubtnut.com/l/_H4QrTgZJTJml
https://dl.doubtnut.com/l/_6SlcDiWsnawa
https://dl.doubtnut.com/l/_7hqSJCzyI6zm


53. Find f o g and g o f 

f(x) = |x| and g(x) = |5x -2|

Watch Video Solution

54. If f(x) = , show that (fof)(x) = x, for all

.  

What is the inverse of f ?

Watch Video Solution

, x ≠
4x + 3

6x − 4

2

3

x ≠
2

3

55. State with reason whether the following functions

have inverse 

https://dl.doubtnut.com/l/_7hqSJCzyI6zm
https://dl.doubtnut.com/l/_66ZUvrv0SRYr
https://dl.doubtnut.com/l/_PrNhqcY9edvD


f : {1,2,3,4} to {10} with 

f = {(1,10),(2,10),(3,10),(4,10)}

Watch Video Solution

56. Show that  given by 

 is one-one.

Watch Video Solution

f : [ − 1, 1] → R

f(x) =
x

x + 2

57. Consider  given f(x) = 4x + 3. Show that f

is invertible. Find the inverse of f.

Watch Video Solution

f :R → R

https://dl.doubtnut.com/l/_PrNhqcY9edvD
https://dl.doubtnut.com/l/_1aXbrAJUxf7c
https://dl.doubtnut.com/l/_Vs4atVfbHGh8


58. 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

59. Let  be invertible, show that f has unique

inverse

Watch Video Solution

f :X → Y

60. Consider f : {1, 2, 3}  {a, b, c} given by f(1) = a, f(2)

= b and f(3) = c. �nd  and show that  = f

→

f − 1 (f − 1)
− 1

https://dl.doubtnut.com/l/_t4Ybsqxvf9ws
https://dl.doubtnut.com/l/_HXGPrbX8TlHB
https://dl.doubtnut.com/l/_dEu7JFApFuLj


Watch Video Solution

61. Let  be invertible, show that the inverse

of  = f,  

i.e., .

Watch Video Solution

f :X → Y

f − 1

(f − 1)
− 1

= f

62. If  be given by f(x) = , then (f o

f) (x) is

Watch Video Solution

f :R → R (3 − x3)
1
3

https://dl.doubtnut.com/l/_dEu7JFApFuLj
https://dl.doubtnut.com/l/_1XECQsHRftDb
https://dl.doubtnut.com/l/_eQD4CvrHLCDG


63. f :  be a function de�ned as 

. The inverse of f is the map g : Range

 given by

A. g(y)=(3 y)/(3-4 y)'

B. 'g(y)=(4 y)/(4-3 y)'

C. g(y)=(4 y)/(3-3 y)'

D. g(y)=(3 y)/(4-3 y)'

Answer: B

Watch Video Solution

R − { } → R
−4

3

f(x) =
4x

3x + 4

f → R − { }
−4

3

https://dl.doubtnut.com/l/_u66Rk4xTXmA2


64. Can you de�ne a function from 'RxR rarr R' such as

'f_3: RxR rarr, R' de�ned by 'f_3(a, b)=a/b ?'

View Text Solution

65. Can yóu de�ne a function from 'R xx R rarr R' such

as 'f_4: R xx R rarr R' de�ned by 'f_4(a, b)=sqrt (a b)'

View Text Solution

66. Show that addition, subtraction and multiplication

are binary operations on R, but division is not a binary

https://dl.doubtnut.com/l/_pwsxzUT2MOCn
https://dl.doubtnut.com/l/_0uc3h5sN3ujo
https://dl.doubtnut.com/l/_4br4lZVrw8a3


operation on R. Further, show that division is a binary

operation on the set R of nonzero real numbers.

Watch Video Solution

67. Show that subtraction and division are not binary

operations on N.

Watch Video Solution

68. Show that *  is given by 

 is a binary operation.

Watch Video Solution

:R × R → R

(a, b) → (a + 4b)2

https://dl.doubtnut.com/l/_4br4lZVrw8a3
https://dl.doubtnut.com/l/_1hiq5FTwh47y
https://dl.doubtnut.com/l/_kTrpGOWVfvpt


69. Let  be the set of all subsets of a given set X. Show

that  given by  and 

 given by  are binary

operations on the set .

Watch Video Solution

P

∪ :P × P → P (A, B) → A ∪ B

∩ :P × P → P (A, B) → A ∩ B

P

70. Show that the  given by 

 and the 

*  given by  are

binary operations.

Watch Video Solution

∨ :R × R → R

(a, b) → max {a, b}

:R × R → R (a, b) → min {a, b}

https://dl.doubtnut.com/l/_NNclJetvzhJg
https://dl.doubtnut.com/l/_AL0MdQSN8Ptb
https://dl.doubtnut.com/l/_aia0oQU5fNKE


71. Show that  and 

are commutative binary operaions, but

 and  are not

commutative.

Watch Video Solution

+ :R × R → R × :R × R → R

− :R × R → R ÷ :R ⋅ × R ⋅ → R ⋅

72. Show that *  de�ned by a * b

is not commutative.

Watch Video Solution

:R × R → R = a + 2b

73. Show that addition and multiplication are

associativé binary operation on . But subtraction isR

https://dl.doubtnut.com/l/_aia0oQU5fNKE
https://dl.doubtnut.com/l/_W3sF96MHzSZL
https://dl.doubtnut.com/l/_F9hq7pche6IM


not associative on . Division is not associative on .

Watch Video Solution

R R

74. Show that * :  given by *  is

not associative.

Watch Video Solution

R × R → R a b = a + 2b

75. Show that zero is the identity for addition on R and

1 is the identity for multiplication on . But there is no

identity element for the operations. 

and 

Watch Video Solution

R

− :R × R → R

÷ :R. × R . → R .

https://dl.doubtnut.com/l/_F9hq7pche6IM
https://dl.doubtnut.com/l/_vAKVmc5MRXt1
https://dl.doubtnut.com/l/_Fl21Gq5D91P5


76. Show that  is not the inverse of  for the

addition operation '+' on  and  is not the inverse of

 for multiplication operation 'X' on  for 

Watch Video Solution

−a a ∈ N

N
1

a

a ∈ N N a ≠ 1

77. Determine whether or not each of the de�nitions of

 given below gives a binary operation. In the event

that  is not a binary operation, give justi�cation for

this

on , de�ne  by 

Watch Video Solution

∗

∗

Z + ∗ a ∗ b = |a − b|

https://dl.doubtnut.com/l/_Fl21Gq5D91P5
https://dl.doubtnut.com/l/_tfRQfwHb8gOc
https://dl.doubtnut.com/l/_D6e9lwZMDrAe


78. For each binary operation  de�ned below,

determine whether  is commutative or associative 

on Z, de�ne 

Watch Video Solution

∗

∗

a ∗ b = a − b

79. Consider the binary operation on a set

. de�ned by . Write

the operation table of the operation.

Watch Video Solution

{1, 2, 3, 4, 5} a ∧ b = min {a, b}

https://dl.doubtnut.com/l/_D6e9lwZMDrAe
https://dl.doubtnut.com/l/_n0ZZCQecgbxx
https://dl.doubtnut.com/l/_BDrFozA3l4Jn


80. Consider the binary operation  on the set A=

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

Compute  and  

Watch Video Solution

∗

(2 ∗ 3) ∗ 4 2 ∗ (3 ∗ 4)

81. Let ' be the binary operation on N given by 

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

W t h Vid S l ti

∗ a ∗ ' b

5 ∗ 7, 20 ∗ 16

https://dl.doubtnut.com/l/_OmDK5WUkKT0B
https://dl.doubtnut.com/l/_7yYdCLLsQpGi


Watch Video Solution

82. Consider an operation  de�ned on the set  

 by  of a and b.  

Show that  is a binary operation.

Watch Video Solution

∗

A = {1, 2, 4, 8} a ∗ b = LCM

∗

83. Let  be a binary operation on N de�ned by 

 of a and b  

Is  commutative?

Watch Video Solution

∗

a ∗ b = HCF

∗

https://dl.doubtnut.com/l/_7yYdCLLsQpGi
https://dl.doubtnut.com/l/_imcMHsGn6HzU
https://dl.doubtnut.com/l/_XwYRcsp7ypfI


84. Let  be a binary operation on the set Q of

rational numbers as follows

.  

Check whether * is commutative and associative

Watch Video Solution

∗

a ∗ b = a − b

85. Let 

 and   

be a binary operation on A de�ned by (a,b)*(c,d) = (a +

c,b + d) 

Prove that 

  

is associative

A = N × N ∗

∗

https://dl.doubtnut.com/l/_KD3FdXZYdJxj
https://dl.doubtnut.com/l/_PizM15mI6DNo


Watch Video Solution

86. State whether the following statements are true or

false. Justify 

For an arbitary binary operation  on N, 

Watch Video Solution

∗

a ∗ a = a ∀a ∈ N

87. Consider a binary operation  on N de�ned as 

. Choose the correct answer. a) both

associative and commutative b)commutative but not

∗

a ∗ b = a3 + b3

https://dl.doubtnut.com/l/_PizM15mI6DNo
https://dl.doubtnut.com/l/_Co8hYgCaZKGd
https://dl.doubtnut.com/l/_qBSLlNKgaIfJ


associative c) associative but not commutative d)

neither commutative nor associative

Watch Video Solution

88. If  and  are equivalence relations in a set A,

show that  is also an equivalence relation.

Watch Video Solution

R1 R2

R1 ∩ R2

89. Let . Let  be a

relation in  given by ={(x, y): x-y is divisible by 3}

and  be another relation on  given by

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

X R1

R2 X

https://dl.doubtnut.com/l/_qBSLlNKgaIfJ
https://dl.doubtnut.com/l/_EJujxnXx12XE
https://dl.doubtnut.com/l/_32YhqvQ5HZwJ


or 

or . . Show that 

Watch Video Solution

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

{x, y} ⊂ {3, 6, 9}} R1 = R2

90. Let , be a function. De�ne a relation  in 

 given by:  Examine if  is

an equivalence relation.

Watch Video Solution

f :X → Y R

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

91. Determine which of the following binary operation

on the set R are associative and which are

https://dl.doubtnut.com/l/_32YhqvQ5HZwJ
https://dl.doubtnut.com/l/_O0wuPBNyJY6Q
https://dl.doubtnut.com/l/_1hEybESmn9R1


communtative. 

Watch Video Solution

a ∗ b = 1

92. Find the number of all one-one functions from set

 to itself.

Watch Video Solution

A = {1, 2, 3}

93. Consider the identity function,  de�ned

as . Show that although  is onto

but  de�ned as. 

IN :N → N

In(x) = x ∀x ∈ N IN

IN + IN :N → N

https://dl.doubtnut.com/l/_1hEybESmn9R1
https://dl.doubtnut.com/l/_kjlgeiDNE9im
https://dl.doubtnut.com/l/_Vy5SzVhAnf8S


 is not

onto

Watch Video Solution

(IN + IN )(x) = IN (x) + IN (x) = x + x = 2x

94. Consider a function   

given by f(x) = sin x and   

given by g(x) = cos x. Show that f and g are one-one, but

f + g is not one-one.

Watch Video Solution

f : [0, ] → R
π

2

g : [0, ] → R
π

2

95. Let  be de�ned as f(x) = 10x+7  

Find the function  such that gof = fog = 

f :R → R

g :R → R IR

https://dl.doubtnut.com/l/_Vy5SzVhAnf8S
https://dl.doubtnut.com/l/_KWUfonqIaJ4j
https://dl.doubtnut.com/l/_Z0f355uzTQhR


Watch Video Solution

96. Let  be de�ned as f(n) = n-1  

if n is odd and 

f(n) = n+1 if n is even. 

Show that f is invertible. Find the inverse of f. Here W is

the set of all whole numbers.

Watch Video Solution

f :W → W

97. If  is de�ned by  

, �nd f(f(x))

Watch Video Solution

f :R → R

f(x) = x2 − 3x + 2

https://dl.doubtnut.com/l/_Z0f355uzTQhR
https://dl.doubtnut.com/l/_ARb1UXdu6Pe2
https://dl.doubtnut.com/l/_XXJlyi7yDzcQ


98. Show that the function  given by 

 is injective.

Watch Video Solution

f :R → R

f(x) = x3

99. Given a non empty set , consider  which is

the set of all subsets of  . De�ne the relation R in 

 as follows. For subsets A, B in ,  if and

only of . Is  an equivalence relation on  .

Justify your answer.

Watch Video Solution

X P (X)

X

P (X) P (X) ARB

A ⊂ B R P (X)

https://dl.doubtnut.com/l/_XXJlyi7yDzcQ
https://dl.doubtnut.com/l/_HrHVdhkk1Tji
https://dl.doubtnut.com/l/_7GkeB5PMLqfb


100. Find the number of all onto functions from the set

to itself.

Watch Video Solution

{1, 2, 3…...n}

101. Let  and , Find  of

the following functions  from  to  if it exist. 

i)  

ii) 

Watch Video Solution

S = {a, b, c} T = {1, 2, 3} F − 1

F S T

F = {(a, 3), (b, 2), (c, 1)}

F = {(a, 2), (b, 1), (c, 1)}

https://dl.doubtnut.com/l/_aEgTteWqEYgt
https://dl.doubtnut.com/l/_KP9mKVMFD1WG


102. Let  and

 be functions de�ned by 

.Are  and  equal?. Justify your answer.

Watch Video Solution

A = { − 1, 0, 1, 2, }B = { − 4, − 2, 0, 2}

f, g :A → B

f(x) = x2 − x, x ∈ A and g(x) = 2
∣
∣
∣
x −

∣
∣
∣

− 1, x ∈ A
1

2

f g

103. Number of binary operations on the set  are

(A) 10 (B) 16 (C)20 (D) 8

Watch Video Solution

{a, b}

https://dl.doubtnut.com/l/_v2XBON61y8cR
https://dl.doubtnut.com/l/_IRUObWenG4DS


104. Show that the relation  on the set 

de�ned by  i�  is

an equivalence relation.

Watch Video Solution

R N × N

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

105. If  be a function de�ned by 

, show that the function  is a bijective

function.

Watch Video Solution

f :R → R

f(x) = 4x3 − 7 f

https://dl.doubtnut.com/l/_vsOy5evDoMWw
https://dl.doubtnut.com/l/_FSDCKD4rafFn


106. 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

107. Prove that the function  given by 

 for all  (the set of all rational

numbers) is a bijection.

Watch Video Solution

f :Q → Q

f(x) = 2x − 3 x ∈ Q

https://dl.doubtnut.com/l/_xagiTWlgoAvh
https://dl.doubtnut.com/l/_eZ3IESMEwkQI


108. Prove that the function  , de�ned by 

 is one-one but not onto.

Watch Video Solution

f :N → N

f(x) = x2 + x + 1

109. Let  be a function de�ned by 

 Find  and 

Watch Video Solution

f :R → R

f(x) = x2 − 3x + 2 f ′ (2) f ′ (6)

110. If  be de�ned by f(x) = 5x - 3, then prove

that f is one-one and onto and �nd a formula for 

Watch Video Solution

f :R → R

f − 1

https://dl.doubtnut.com/l/_IB5Wvte7pSwh
https://dl.doubtnut.com/l/_E8u4ytIwqzkn
https://dl.doubtnut.com/l/_lW3L9PuIyMHV


111. Let  be de�ned by and 

. Find  and  .

Watch Video Solution

f, g :R → R f(x) = x2 + 1

g(x) = sinx fog gof

112. If  are de�ned by ,

, �nd 

Watch Video Solution

f, g :R → R f(x) = x2 + 3x + 1

g(x) = 2x − 3

(i)fog(ii)fof(iii)(gof)(2)(iv)(gog)( − 5)

https://dl.doubtnut.com/l/_lW3L9PuIyMHV
https://dl.doubtnut.com/l/_ZmMSBKyuTNAz
https://dl.doubtnut.com/l/_z1bYAriFGE33


113. Let * be a binary operation on , the set of all

natural numbers de�ned by

* = ,  . Is (N,*) associative or commutative?

Watch Video Solution

N

a b ab a, b ∈ N

114. 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

https://dl.doubtnut.com/l/_29ATQmvqd1ad
https://dl.doubtnut.com/l/_pMuZVUtP0Anq

