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RELATIONS AND FUNCTIONS

Miscellaneous Exercise

1. Given a non-empty set X, consider the binary operation

 given by 

is the power set of X. Show that X is the identity element for this

operation and X is the only invertible element in  with respect to

the operation 

Watch Video Solution

∗ : P (X) × P (X) → P (X) A ∗ B = A ∩ B, ∀A, B ∈ P (X)

P (X)

∗

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_3icn3UeVkaq4


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

subjects of 
. Define a relation in 
as follows:
For subjects 
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)

3. Given examples of two functions such that

 is onto but  is not onto. (Hint: Consider 

) .

Watch Video Solution

f : N → N  and g : N → N

gof f

f(x) = x + 1  and g(x) = |x|

4. Give examples of two functions such that

gof is injective but g is not injective. (Hint: Consider

)

Watch Video Solution

f : N → Z  and g : Z → Z

f(x) = x  and g(x) = |x|

https://dl.doubtnut.com/l/_SbO9vgHKDCZH
https://dl.doubtnut.com/l/_RYg5r6sZN2MJ
https://dl.doubtnut.com/l/_sNpLnykujllX


5. Show that function  defined by 

 is one one and onto function

Watch Video Solution

f : R → {x ∈ R : − 1 < x < 1}

f(x) = , x ∈ R
x

1 + |x|

6. If  is defined by , find .

Watch Video Solution

f : R → R f(x) = x2 − 3x + 2 f(f(x))

7. Let be defined as , if  is odd and 

, if  is even. Show that  is invertible. Find the inverse of .

Here,  is the set of all whole numbers.

Watch Video Solution

f : W → W f(n) = n − 1 n

f(n) = n + 1 n f f

W

8. Let  be defined as . Find the function

such that

f : R → R f(x) = 10x + 7

g : R → R gof = fog = IR

https://dl.doubtnut.com/l/_CfOVod8MzOLh
https://dl.doubtnut.com/l/_CLnFh3DTksSM
https://dl.doubtnut.com/l/_h5VViQoYzLTm
https://dl.doubtnut.com/l/_Td4cMUKA5mcX


Watch Video Solution

9. Let  be the Signum Function defined as 

 and  be the Greatest

Integer Function given by , where [x] is greatest integer less

than or equal to x. Then does fog and gof coincide in (0,1]

Watch Video Solution

f : R → R

f(x) = {1, x > 0; 0, x = 0; − 1, x < 1 g : R → R

g(x) = [x]

10. Show that the function  given by is injective.

Watch Video Solution

f : R → R f(x) = x3

11. Let  Then number of relations containing 

which are reflexive and symmetric but not transitive is

A. 1

B. 2

A = {1, 2, 3}

(1, 2)  and (1, 3)

https://dl.doubtnut.com/l/_Td4cMUKA5mcX
https://dl.doubtnut.com/l/_0QND2yd5govP
https://dl.doubtnut.com/l/_2FN3IBVjxurU
https://dl.doubtnut.com/l/_gAAHEy9K9y22


C. 3

D. 4

Answer: A

Watch Video Solution

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


to itself.

Watch Video Solution

A = {1,  2,  3,  ,  n}

13. Let . Find  of the following

functions F from S to T, if it exists.

(i) 


(ii) 

Watch Video Solution

S = {a, b, c}  and T = {1, 2, 3} F − 1

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

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

https://dl.doubtnut.com/l/_gAAHEy9K9y22
https://dl.doubtnut.com/l/_9quNAw29sN5b
https://dl.doubtnut.com/l/_NkL94a6nBfYE
https://dl.doubtnut.com/l/_qYzqEctn6heA


14. Consider the binary operations  and 

defined as  and . 


Show that  is commutative but not associative,  is associative but not

commutative.

Further, show that .

Watch Video Solution

⋅ : R × R → R o : R × R → R

a ⋅ b = |a − b| aob = a, ∀a, b ∈ R

∗ o

∀a, b, ∈ R, a ⋅ (boc) = (a ⋅ b)o(a ⋅ c)

15. Given a non -empty set X, let  be defined

as . Show that the empty

set  is the identity for the operation  and all the elements A of P(A)

are invertible with .

Watch Video Solution

∗ : P (X) × P (X) → P (X)

A ∗ B = (A − B) ∪ (B − A), ∀A, B ∈ P (X)

ϕ ∗

A − 1 = A

16. Define a binary operation  on the set  as


.


∗ {0, 1, 2, 3, 4, 5}

a ∗ b = {
a + b if a + b < 6;

a + b − 6 if a + b ≥ 6

https://dl.doubtnut.com/l/_qYzqEctn6heA
https://dl.doubtnut.com/l/_02QRznXgbucW
https://dl.doubtnut.com/l/_jw9qTTd2kO2S


Show that zero is the identity for this operation and each element 

of the set is invertible with  being the inverse of 

Watch Video Solution

a ≠ 0

6 − a a

17. Let , and be

functions defined by and 

. 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

g(x) = 2
∣
∣
∣
x −

∣
∣
∣

− 1, x ∈ A
1

2
f g

18. Number of binary operations on the set {a, b} are 

(A) 10              

(B) 16

(C) 20            

(D) 8

A. 10

B. 16

https://dl.doubtnut.com/l/_jw9qTTd2kO2S
https://dl.doubtnut.com/l/_SrnWDtvSgI6B
https://dl.doubtnut.com/l/_rjOujAKGgICv


Solved Examples

C. 20

D. 8

Answer: B

Watch Video Solution

19. Let . Then number of equivalence relations containing (1,

2) is 

(A)  

(B)  

(C)  

(D) 

Watch Video Solution

A = {1, 2, 3}

1

2

3

4

https://dl.doubtnut.com/l/_rjOujAKGgICv
https://dl.doubtnut.com/l/_VOK2kjy4wDtv


1. Show that if and are onto, then is

also onto.

Watch Video Solution

f : A → B g : B → C gof : A → C

2. Show that if and are one-one, then is

also one-one.

Watch Video Solution

f : A → B g : B → C gof : A → C

3. Let and be

functions defined as , , and 

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 and g(5)

4. Show that a one-one function must be onto.f : {1, 2, 3} → {1, 2, 3}

https://dl.doubtnut.com/l/_irWLkgNWLr3v
https://dl.doubtnut.com/l/_xTZ6Rz6WAViX
https://dl.doubtnut.com/l/_frkGA1vxEu4K
https://dl.doubtnut.com/l/_0cUsAQRZsnG2


Watch Video Solution

5. Show that if is defined by 

and is define by , then 

and , where 

are called ideal

Watch Video Solution

f : R − { } → R − { }
7

5

3

5
f(x) =

3x + 4

5x − 7

g : R − { } → R − { }
3

5

7

5
g(x) =

7x + 4

5x − 3

fog = IA gof = IB

A = R − { }, B = R − { }; IA(x) = x, ∀x ∈ A, IB(x) = x, ∀x ∈ B
3

5

7

5

6. Find gof and fog, if and are given by 

and . Show that .

Watch Video Solution

f : R → R g : R → R f(x) = cos x

g(x) = 3x2 gof ≠ fog

7. Show that the function , defined as , is neither

one-one nor onto.

W t h Vid S l ti

f : R → R f(x) = x2

https://dl.doubtnut.com/l/_0cUsAQRZsnG2
https://dl.doubtnut.com/l/_mZ15DOjQF0PJ
https://dl.doubtnut.com/l/_10wE8NmvvWz2
https://dl.doubtnut.com/l/_0YV7Bxc5Iaf6


Watch Video Solution

8. Show that the function 
 given by 
 and 


for every 
, is onto but not
one-one.

Watch Video Solution

f : N → N f(1) = f(2) = 1

f(x) = x − 1 x ≥ 2

9. Show that an onto function is always one-one.

Watch Video Solution

f : {1, 2, 3} → {1, 2, 3}

10. Show that  given by 






is both one-one and onto.

Watch Video Solution

f : N → N

f(x) = {
x + 1 if x is odd

x − 1 if x is even

https://dl.doubtnut.com/l/_0YV7Bxc5Iaf6
https://dl.doubtnut.com/l/_p4BOsit9MFth
https://dl.doubtnut.com/l/_OOA2l6mcmrWL
https://dl.doubtnut.com/l/_rA8eSOfo9rME


11. Show that the function 
 , given by 
 , is one-one

but not
onto.

Watch Video Solution

f : N → N f(x) = 2x

12. Prove that the function , given by , is one-one

and onto.

Watch Video Solution

f : R → R f(x) = 2x

13. Let 
be the relation defined 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

https://dl.doubtnut.com/l/_a7sHeEG0QCGs
https://dl.doubtnut.com/l/_eMA4BUQ2lQGQ
https://dl.doubtnut.com/l/_oSzvo4YuO5zq


14. Let 
be the set of all 50
students of class 
in a central school.
 Let


 be a function defined
 by


Show that 
is one-one but not
onto.

Watch Video Solution

A XII

f : A → N f(x) = Roll number of student x

f

15. Show that the relation R in the set given by 

is reflexive but neither

symmetric nor transitive.

Watch Video Solution

{1, 2, 3}

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

16. 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}

https://dl.doubtnut.com/l/_gue9oi9NS4Cc
https://dl.doubtnut.com/l/_SpjOGbq6CKE3
https://dl.doubtnut.com/l/_9DT0lQlGvJLx


17. 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)1congruent toT2}

R

18. Let L be the set of all lines in a plane and R be the relation in L defined

as is perpendicular to } Show that R is symmetric

but neither reflexive nor transitive.

Watch Video Solution

R = {(L1, L2) : L1 L2

19. Let A be the set of all students of a boys school. Show that the relation

R in A given by R = {(a, b) : a is sister of b} is the empty relation and =

{(a, b) : the difference between heights of a and b is less than 3 meters} is

the universal relation.

Watch Video Solution

R ′

https://dl.doubtnut.com/l/_6Je0GX2tLaGB
https://dl.doubtnut.com/l/_Pr6LzJWP1EdI
https://dl.doubtnut.com/l/_xeQIOYLqNqW4


20. Show that – a is the inverse of a for the addition operation '+' on R

and  is the inverse of for the multiplication operation X on R.

Watch Video Solution

1

a
a ≠ 0

21. Show that zero is the identity for addition on R and 1 is the identity for

multiplication on R. But there is no identity element for the operations

and 

Watch Video Solution

− : R × R → R ÷ : R ⋅ × R ⋅ → R ⋅ .

22. Show that the  given by and the 

 given by are binary operations.

Watch Video Solution

∨ : R → R (a, b) → max{a, b}

∧ : R → R (a, b) → min {a, b)

https://dl.doubtnut.com/l/_xeQIOYLqNqW4
https://dl.doubtnut.com/l/_bEs3ARXk8Q3i
https://dl.doubtnut.com/l/_jqohhvPF2oeG
https://dl.doubtnut.com/l/_rR8dBN2MRpHx


23. Let P be the set of all subsets of a given set X. Show that

given by and given by

are binary operations on the set P.

Watch Video Solution

∪ : P × P → P (A, B) → A ∪ B ∩ : P × P → P

(A, B) → A ∩ B

24. Show that  given by is a binary

operation.

Watch Video Solution

∗ : R × R → R (a, b) → a + 4b2

25. Show that subtraction and division are not binary operations on N.

Watch Video Solution

26. Show that given by is not associative.

Watch Video Solution

⋅ : R × R → R a ⋅ b = a + 2b

https://dl.doubtnut.com/l/_usd7u6K09XcG
https://dl.doubtnut.com/l/_5KETekSj3WcA
https://dl.doubtnut.com/l/_nba8hnlPj7RI
https://dl.doubtnut.com/l/_sV2ZFDfO5to8


27. Show that addition and multiplication are associative binary operation

on R. But subtraction is not associative on R. Division is not associative on

R*.

Watch Video Solution

28. Show that defined by is not

commutative.

Watch Video Solution

⋅ : R × R → R a ⋅ b = a + 2b

29. Show that  and  are commutative

binary operations, but  and  are not

commutative.

Watch Video Solution

+ : R × R → R × : R × R → R

: R × R → R ÷ : R ⋅ × R ⋅ → R ⋅

https://dl.doubtnut.com/l/_sV2ZFDfO5to8
https://dl.doubtnut.com/l/_cRgjaTRpXO2K
https://dl.doubtnut.com/l/_CmzyTvWeBlsV
https://dl.doubtnut.com/l/_Vpyp2I597yzT
https://dl.doubtnut.com/l/_9r3TwKMfZ6nS


30. Let . Consider as . Show

that f is invertible. Find the inverse of f.

Watch Video Solution

Y = {n2 : n ∈ N} ∈ N f : N → Y f(n) = n2

31. Let  be a function defined as . Show

that , where, S is the range of f, is invertible. Find the inverse of

f.

Watch Video Solution

f : N → R f(x) = 4x2 + 12x + 15

f : N → S

32. Consider , and defined as , 

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

(hog) of.

Watch Video Solution

f : N → N g : N → N h : N → R f(x) = 2x

g(y) = 3y + 4 h(z) = s ∈ z ∀

https://dl.doubtnut.com/l/_9r3TwKMfZ6nS
https://dl.doubtnut.com/l/_H0gA6JFCyi9G
https://dl.doubtnut.com/l/_M17XC7u9yJhQ


33. Consider and 

defined as , , , ,

. Show that  are invertible .Find

out  and  and show that 

Watch Video Solution

f : {1, 2, 3} → {a, b, c} g : {a, b, c} → {apple, ball, cat}

f(1) = a f(2) = b f(3) = c g(a) = apple

g(b) = ball and g(c) = cat f, g and gof

f − 1, g − 1 (gof) − 1 (gof) − 1 = f − 1og − 1

34. Consider functions f and g such that composite gof is defined and is

one-one.Are f and g both necessarily one-one.

Watch Video Solution

35. Are f and g both necessarily onto, if is onto?

Watch Video Solution

gof

https://dl.doubtnut.com/l/_LdLUZErtgZOs
https://dl.doubtnut.com/l/_9yCn3ZP3e5dn
https://dl.doubtnut.com/l/_2jZpL4xCE1TM


36. Let be one-one and onto function given by 

, and . Show that there exists a function 

such that and `fog=

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

37. Let
 
 be a function defined as 
 , where 


for some 
. Show that f is invertible
and

its inverse is

(1) 


(2) 


(3) 


(4) 

Watch Video Solution

f : N
→
Y f(x) = 4x + 3

Y = {y ∈ N : y = 4x + 3 x ∈ N}

g(y) =
3y + 4

3

g(y) = 4 +
y + 3

4

g(y) =
y + 3

4

g(y) =
y − 3

4

38. Let . Determine whether the functions  defined

as below have inverses. Find , if it exists 


S = {1, 2, 3} f : S → S

f − 1

https://dl.doubtnut.com/l/_vLy34N9Qs00x
https://dl.doubtnut.com/l/_iBRZ9d0eUJsf
https://dl.doubtnut.com/l/_6HERM0Sjaa4F


.(a)  


(b) 


(C) 

Watch Video Solution

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

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

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

39. Show that addition, subtraction and multiplication are binary

operations on R, but division is not a binary operation on R. Further, show

that division is a binary operation on the set R of nonzero real numbers.

Watch Video Solution

40. Consider the identity
function 
defined as, 
 for

all 
. Show that although 
is onto but 
defined

as 
is not onto.

Watch Video Solution

IN : N → N IN (x) = x

x ∈ N IN IN + IN : N → N

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

https://dl.doubtnut.com/l/_6HERM0Sjaa4F
https://dl.doubtnut.com/l/_jr2lLE4u4t7U
https://dl.doubtnut.com/l/_6WkXA1KYSMPh


41. Let R be a relation on the set A of ordered pairs of positive integers

defined by if and only if . Show that R is an

equivalence relation.

Watch Video Solution

(x, y)R(u, v) xv = yu

42. Let  Let R be a relation in  given by 

 is divisible by  and  another on  given by 

Show that 

Watch Video Solution

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

R1 = {(x, y) : x − y 3} R2 X

R = {(x, y) : (x, y) ∪ {1, 4, 7}} or {x, y} ∪ {2, 5, 8} or {x, y} ∪ {3, 6, 9}}

R1 = R2.

43. Show that is not the inverse of for the addition operation +

on N and  is not the inverse of for multiplication operation 

on N, for .

Watch Video Solution

−a a ∈ N

1

a
a ∈ N ×

a ≠ 1

https://dl.doubtnut.com/l/_oH7fBoGqFWFV
https://dl.doubtnut.com/l/_iLhVq7Fg10Hq
https://dl.doubtnut.com/l/_oe6yc0sD5LnI


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

is also an equivalence relation.

Watch Video Solution

R1 R2 R1 ∩ R2

45. Find the number of all one-one functions from set to

itself.

Watch Video Solution

A = {1, 2, 3}

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

containing (1, 2) and (2, 3) which are reflexive and transitive but not

symmetric is three.

Watch Video Solution

A = {1,  2,  3}

https://dl.doubtnut.com/l/_fAx8t36FXQXf
https://dl.doubtnut.com/l/_QP3utSS3iLo5
https://dl.doubtnut.com/l/_yTdR1eLPbtVr


47. Let be a function. Define a relation R in X given by 

. Examine if R is an equivalence relation.

Watch Video Solution

f : X → Y

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

48. Determine which of the following binary operations on the set N are

associative and which are commutative.





Watch Video Solution

(a)a ⋅ b = 1 ∀a, b ∈ N

(b)a ⋅ b = ( )∀a, b ∈ N
a + b

2

49. Show that the number of equivalence relation in the set 

containing and is two.

Watch Video Solution

{1, 2, 3}

(1, 2) (2, 1)

https://dl.doubtnut.com/l/_G8cxS8RODfzk
https://dl.doubtnut.com/l/_jllAcixzsmAD
https://dl.doubtnut.com/l/_frXx9j1GrM5M


Exercise 1 4

50. Show that the number of binary operations on having 1 as

identity and having 2 as the inverse of 2 is exactly one.

Watch Video Solution

{1, 2}

1. Let A = N×N and ⋅ be the binary operation on A defined by(a, b) ∗(c, d) =

(a + c, b + d) . Show that ⋅ is commutative and associative. Find the

identity element for ⋅ on A, if any.

Watch Video Solution

2. Show that none of the operations given below has identity.(i)

 (ii)  (iii)  (iv) 

 (v)  (vi) 

Watch Video Solution

a ∗ b = a − b a ∗ b = a2 + b2 a ∗ b = a + ab

a ∗ b = (a − b)2
a ∗ b =

ab

4
a ∗ b = ab2

https://dl.doubtnut.com/l/_wQUv40UJZQpI
https://dl.doubtnut.com/l/_vuNqPIRscwyf
https://dl.doubtnut.com/l/_CGR1VWtZYyFl


3. Consider a binary operation. on N defined  Choose the

correct answer.

A. (A) Is  both associative and commutative?

B. (B) Is  commutative but not associative?

C. (C) Is  associative but not commutative?

D. (D) Is  neither commutative nor associative?

Answer: (B) Is  commutative but not associative?

Watch Video Solution

a ∗ b = a3 + b3.

∗

∗

∗

∗

∗

4. State whether the following statements are true or false. Justify.

(i) For an arbitrary binary operation  on a set N, . 


(ii) If  is a commutative binary operation on , then 

Watch Video Solution

∗ a ∗ a = a ∀a ∈ N

∗ N

a ∗ (b ∗ c) = (c ∗ b) ∗ a

https://dl.doubtnut.com/l/_CGR1VWtZYyFl
https://dl.doubtnut.com/l/_PMXFsPzqNhHY
https://dl.doubtnut.com/l/_UicguAwFQeSV


5. Let be the binary operation on N given by of a and b.

Find 

(i) 


(ii) Is commutative? 


(iii) Is associative? 

(iv) Find the identity of in N 


(v) Which elements of N are invert

Watch Video Solution

∗ a ∗ b = LCM

5 ∗ 7, 20 ∗ 16

⋅

∗

∗

6. Is defined on the set of a and b , a

binary operation? Justify your answer.

Watch Video Solution

∗ {1, 2, 3, 4, 5}  by a ∗ b = LCM

7. Consider a binary
 operation * on the set {1, 2, 3, 4, 5} given by the

following multiplication
 table Compute (2*3) *4 and 2*
 (3*4)
 Is *

https://dl.doubtnut.com/l/_UicguAwFQeSV
https://dl.doubtnut.com/l/_ilCFy5ypNZda
https://dl.doubtnut.com/l/_zE9oNLYQ3zJ3
https://dl.doubtnut.com/l/_OU9pLEPcbUmX


commutative?
(iii) Compute
(2*3)*(4*5)

Watch Video Solution

8. Let be the binary operation on the set defined by 

of a and b. Is the operation same as the operation 

defined Justify your answer.

Watch Video Solution

∗ ' {1, 2, 3, 4, 5}

a ∗ ' b = HCF ∗ ' ∗

9. For each binary operation * defined below, determine whether * is

commutative or associative.

(i) On , define 


(ii) On , define 



(iii) On , define  


(iv) On , define 


(v) On , define 



(vi) On , define 

W t h Vid S l ti

Z a ∗ b = a– b

Q a ∗ b = ab + 1

Q a ∗ b =
ab

2

Z + a ∗ b = 2ab

Z + a ∗ b = ab

R– {– 1} a ∗ b =
a

b + 1

https://dl.doubtnut.com/l/_OU9pLEPcbUmX
https://dl.doubtnut.com/l/_dki6hB3A7910
https://dl.doubtnut.com/l/_wL0v9eAocRyX


Watch Video Solution

10. Consider the binary operation on the set defined by 

. Write the operation table of the operation .

Watch Video Solution

∧ {1, 2, 3, 4, 5}

a ∧ b =  min {a, b} ∧

11. Determine whether or not each of the definition of given below gives a

binary operation. In the event that * is not a binary operation, give

justification for this. 

(i) On , define ∗ by  


(ii) On , define ∗ by  


(iii) On , define ∗ by 


(iv) On , define ∗ by  


(v) On , define ∗ by 

Watch Video Solution

Z + a ∗ b = a– b

Z + a ∗ b = ab

R a ∗ b = ab2

Z + a ∗ b = |a– b|

Z + a ∗ b = a

https://dl.doubtnut.com/l/_wL0v9eAocRyX
https://dl.doubtnut.com/l/_6VA6wkMPqXzu
https://dl.doubtnut.com/l/_x4euMGf1ISz5


Exercise 1 2

12. Let be the binary operation on N defined by of a and

b. Is commutative? Is associative? Does there exist identity for this

binary operation on N?

Watch Video Solution

∗ a ∗ b = H
.

C
.

F .

∗ ∗

13. Let  be a binary operation on the set Q of rational numbers as

follows: (i)  (ii)  (iii)  (iv) 

 (v) (vi)  


Find which of the binary operations are commutative and which are

associative

Watch Video Solution

∗

a ∗ b = a − b a ∗ b = a2 + b2 a ∗ b = a + ab

a ∗ b = (a − b)2
a ∗ b =

ab

4
a ∗ b = ab2

https://dl.doubtnut.com/l/_Okf0sIReFMpp
https://dl.doubtnut.com/l/_EwNOG1pUaWud


1. Let 
 and 
 be two sets. Show that 
 defined by 


is a bijection.

Watch Video Solution

A B f : A × B → B × A

f(a,  b) = (b,  a)

2. Let be defined by for all 

. State whether the function f is bijective. Justify your answer.

Watch Video Solution

f : N → N f(n) = {
if n is odd 

if n is even 

n + 1

2
n

2

n ∈ N

3. Show that the Modulus Function f : R → R, given by f(x) = |x|, is neither

oneone nor onto, where | x | is x, if x is positive or 0 and |x| is – x, if x is

negative.

Watch Video Solution

https://dl.doubtnut.com/l/_ruXafzsoWMGX
https://dl.doubtnut.com/l/_6cpK39nPHcWP
https://dl.doubtnut.com/l/_WEMWSgKra1Tl


4. 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

⎫⎪
⎬
⎪⎭

5. In each of the following cases, state whether the function is one-one,

onto or bijective. Justify your answer.

(i) defined by 


(ii) defined by 

Watch Video Solution

f : R → R, f(x) = 3 − 4x

f : R → R, f(x) = 1 + x2

6. Show that the functions defined by  is one-one

and onto. where R* is the set of all non-zero real numbers. Is the result

true, if the domain R* is replaced by N with co-domain being same as R*.

Watch Video Solution

f : R ⋅ → R ⋅ f(x) =
1

x

https://dl.doubtnut.com/l/_C4LdkdOvVoJ5
https://dl.doubtnut.com/l/_u8qVwqdlvQfw
https://dl.doubtnut.com/l/_9WSecj8YD4T9


7. Check the injectivity and surjectivity of the following functions:

(i)  given by 


(ii)  given by 


(iii)  given by 


(iv)  given by 


(v)  given by 

Watch Video Solution

f : N → N f(x) = x2

f : Z → Z f(x) = x2

f : R → R f(x) = x2

f : N → N f(x) = x3

f : Z → Z f(x) = x3

8. 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]

9. Let , and let be

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

Watch Video Solution

A = {1, 2, 3} B = {4, 5, 6, 7} f = {(1, 4), (2, 5), (3, 6)}

https://dl.doubtnut.com/l/_nQAMYuPhQ8CB
https://dl.doubtnut.com/l/_BX8zuIvHVUeD
https://dl.doubtnut.com/l/_PKR9t2x7CgZ9


Watch Video Solution

10. Let be defined as . 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.

Watch Video Solution

f : R → R f(x) = 3x

11. Let be defined as . 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: D

W t h Vid S l ti

f : R → R f(x) = x4

https://dl.doubtnut.com/l/_PKR9t2x7CgZ9
https://dl.doubtnut.com/l/_wUnx4ewwU1tR
https://dl.doubtnut.com/l/_dbgM7sk3vJgo


Exercise 1 1

Watch Video Solution

12. Let 
and .
Consider the function 

defined by .


Is  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

1. Determine whether each of the following relations are reflexive,

symmetric and transitive:

(i) Relation  in the set  defined as 




(ii) Relation  in the set  of natural numbers defined as 

 and 


(iii) Relation  in the set  as  is

divisible by } 

R A = {1, 2, 3, ..., 13, 14}

R = {(x, y) : 3x– y = 0}

R N

R = {(x, y) : y = x + 5 x < 4}

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

x

https://dl.doubtnut.com/l/_dbgM7sk3vJgo
https://dl.doubtnut.com/l/_rMZouX9Unfu7
https://dl.doubtnut.com/l/_FJiaXmYvezHg


(iv) Relation  in the set  of all integers defined as  is

an integer} 

(v) Relation  in the set  of human beings in a town at a particular time

given by 

(a)  and  work at the same place} 


(b)  and  live in the same locality}


(c)  is exactly  cm taller than } 


(d)  is wife of } 


(e)  is father of }

Watch Video Solution

R Z R = {(x, y) : x– y

R A

R = {(x, y) : x y

R = {(x, y) : x y

R = {(x, y) : x 7 y

R = {(x, y) : x y

R = {(x, y) : x y

2. Check whether the relation  defined in the set as 

is reflexive, symmetric or transitive.

Watch Video Solution

R {1, 2, 3, 4, 5, 6}

R = {(a, b) : b = a + 1}

3. 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/_FJiaXmYvezHg
https://dl.doubtnut.com/l/_xmgqAbuDhEyO
https://dl.doubtnut.com/l/_P8mhztHI6IrC


Watch Video Solution

4. Check whether the relation R in R defined by is

reflexive, symmetric or transitive.

Watch Video Solution

R = {(a, b) : a ≤ b3}

5. Show that the relation R in R defined as , is

reflexive and transitive but not symmetric.

Watch Video Solution

R = {(a, b) : a ≤ b}

6. Show that the relation R in the set A of all the books in a library of a

college, given by R = {(x, y) : x and y have same number of pages} is an

equivalence relation.

Watch Video Solution

https://dl.doubtnut.com/l/_P8mhztHI6IrC
https://dl.doubtnut.com/l/_8Vhs02M4Z2Bz
https://dl.doubtnut.com/l/_cGD3Wv7Wnjvi
https://dl.doubtnut.com/l/_PtMW0FuCjaTa
https://dl.doubtnut.com/l/_E9S4O6yTP6Zr


7. Show that the relation R in the set given by 

is symmetric but neither reflexive nor transitive.

Watch Video Solution

{1, 2, 3}

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

8. Show that each of the relation R in the set ,

given by

(i)  is a multiple of 


(ii) is an equivalence relation. Find the set of all

elements related to 1 in each case.

Watch Video Solution

A = {x ∈ Z : 0 ≤ x ≤ 12}

R = {(a, b) : |ab| 4}

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

9. Show that the relation R in the set given by 

, is an equivalence relation.

Watch Video Solution

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

R = {(a, b) : |a − b|  is even}

https://dl.doubtnut.com/l/_E9S4O6yTP6Zr
https://dl.doubtnut.com/l/_rBBPc6nqAWzs
https://dl.doubtnut.com/l/_RMCyqWmJ2eqA


10. Show that the relation 
 defined 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

11. Show that the relation 
 , defined 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

12. Give an example of a relation. Which is

(i) Symmetric but neither reflexive nor transitive.

(ii) Transitive but neither reflexive nor symmetric.

https://dl.doubtnut.com/l/_RlxG0is1Dna8
https://dl.doubtnut.com/l/_l0Bzv9OByzS9
https://dl.doubtnut.com/l/_OZwSQQUrodAW


(iii) Reflexive and symmetric but not transitive.

(iv) Reflexive and transitive but not symmetric.

(v) Symmetric and transitive but not reflexive.

Watch Video Solution

13. 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

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

. Choose the correct answer.


(A)  


(B)  

R = {(a, b) : a = b − 2, b > 6}

(2, 4) ∈ R

(3, 8) ∈ R

https://dl.doubtnut.com/l/_OZwSQQUrodAW
https://dl.doubtnut.com/l/_c6JCUoVOP2JW
https://dl.doubtnut.com/l/_9aBxwWlGrnrK


(C) 


(D) 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(6, 8) ∈ R

(8, 7) ∈ R

(2, 4) ∈ R

(3, 8) ∈ R

(6, 8) ∈ R

(8, 7) ∈ R

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

defined 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.

https://dl.doubtnut.com/l/_9aBxwWlGrnrK
https://dl.doubtnut.com/l/_pDwIlj5C8DoU
https://dl.doubtnut.com/l/_o4nhCY6Vdx0G


Exercise 1 3

16. Let 
 be the relation on the set 
 given by



. Then,


(a)
 
is reflexive and symmetric but not transitive

(b) 
is reflexive and transitive but not symmetric

(c) 
is symmetric and transitive but not reflexive

(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

1. Consider 
given by 
. Show that 

 is invertible with .

Watch Video Solution

f : R → [ − 5, ∞) f(x) = 9x2 + 6x − 5

f f − 1(y) =
(√y + 6) − 1

3

2. Consider  given by . Show that f is

invertible with the inverse of given f by  where 

f : R + → [4, ∞) f(x) = x2 + 4

f − 1 f − 1(y) = √y − 4 R +

https://dl.doubtnut.com/l/_o4nhCY6Vdx0G
https://dl.doubtnut.com/l/_2revBrlf46Rd
https://dl.doubtnut.com/l/_MkYmbdTIJQuA


is the set of all non-negative real numbers.

Watch Video Solution

3. Find fog and gof , if 

(i)  and 


(ii)  and 

Watch Video Solution

f(x) = |x| g(x) = |5x − 2|

f(x) = 8x3 g(x) = x1 / 3

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

Watch Video Solution

(f + g)oh = foh + goh(f. g)oh = (foh). (goh)

5. Let and  be given by 

 and . 


Write down .

f : {1, 3, 4} → {1, 2, 5} g : {1, 2, 5} → {1, 3}

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

gof

https://dl.doubtnut.com/l/_MkYmbdTIJQuA
https://dl.doubtnut.com/l/_evspWuJwYgLb
https://dl.doubtnut.com/l/_68GF18Ql4Rgg
https://dl.doubtnut.com/l/_8OddHgYNq9y3


Watch Video Solution

6. Consider given by . Show that  is invertible.

Find the inverse of .

Watch Video Solution

f : R → R f(x) = 4x + 3 f

f

7. Show that , given by  is one- one . Find

the inverse of the function 

Watch Video Solution

f : [ − 1, 1] → R f(x) =
x

x + 2

f : [ − 1, 1] → Rangef.

8. State with reason whether following functions have inverse 

(i) 


(ii) 


(iii) 

Watch Video Solution

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

g : {5, 6, 7, 8} → {1, 2, 3, 4}  with g = {(5, 4), (6, 3), (7, 4), (8, 2)}

h : {2, 3, 4, 5} → {7, 9, 11, 13}  with h = {(2, 7), (3, 9), (4, 11), (5, 13)}

https://dl.doubtnut.com/l/_8OddHgYNq9y3
https://dl.doubtnut.com/l/_jPAgVKaoIG36
https://dl.doubtnut.com/l/_odkiQKymZGtg
https://dl.doubtnut.com/l/_Vowb97Z6nXed


9. If 
 show that 
 for all 

What is the inverse of 

Watch Video Solution

f(x) = ,  x  ≠ ,
4x + 3

6x − 4

2

3
fof(x) = x x ≠ .

2

3

f ?

10. Let be a function as . The

inverse of f is map, given by.


(a) 


(b) 


(c) 


(d) 

Watch Video Solution

f : R − { − } → R
4

3
f(x) =

4x

3x + 4

g :  Range f → R − { − }
4

3

g(y) =
3y

3 − 4y

g(y) =
4y

4 − 3y

g(y) =
4y

3 − 4y

g(y) =
3y

4 − 3y

11. Let be an invertible function. Show that f has unique

inverse. (Hint : suppose  and are two inverses of . Then for all 

f : X → Y

g1 g2 f

https://dl.doubtnut.com/l/_Vowb97Z6nXed
https://dl.doubtnut.com/l/_B5j9Qlbehmcd
https://dl.doubtnut.com/l/_ilbc1SV1O9fR
https://dl.doubtnut.com/l/_3pgqtDXgNMdD


. Use one-one ness of  ).

Watch Video Solution

y ∈ Y , fog1(y) = IY (y) = fog2(y) f

12. Consider given by ,  and 

. Find and show that .

Watch Video Solution

f : {1, 2, 3} → {a, b, c} f(1) = a f(2) = b

f(3) = c f − 1 (f − 1)
− 1

= f

13. Let  be an invertible function. Show that the inverse of 

is , i.e., .

Watch Video Solution

f : X → Y f − 1

f (f − 1)
− 1

= f

14. If be given by , then is


(a) 


(b) 


f : R → R f(x) = (3 − x3)
1 / 3

fof(x)

1

x3

x3

https://dl.doubtnut.com/l/_3pgqtDXgNMdD
https://dl.doubtnut.com/l/_3Tm1Tin20U6R
https://dl.doubtnut.com/l/_YPPpLLBOSS3T
https://dl.doubtnut.com/l/_i8kRF15Btxoe


(c)  

(d) 

Watch Video Solution

x

(3 − x3)

https://dl.doubtnut.com/l/_i8kRF15Btxoe

