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RELATIONS AND FUNCTIONS

Question Type

1. Determine whether each of the following

relations is re�exive, symmetric and transitive.

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


Relation R in the set 

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

Watch Video Solution

2. Determine whether each of the following

relations is re�exive, symmetric and transitive.

Relation in the set N of natural numbers

de�ned as 

Watch Video Solution

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

https://dl.doubtnut.com/l/_DSldWxrvaMIM
https://dl.doubtnut.com/l/_fUPCn65SsnEu
https://dl.doubtnut.com/l/_KYe1klOCDW4D


3. Determine whether each of the following

relations is re�exive, symmetric and transitive.

Relation R un the set A ={1,2,3,4,5,6} as 

R = {(X,Y) : Y IS divisible by x }

Watch Video Solution

4. Determine whether each of the following

relations is re�exive, symmetric and transitive.

Relation R in the set Z of all integers de�ned

as 

R = {(x,y) :x-y is an integer}

https://dl.doubtnut.com/l/_KYe1klOCDW4D
https://dl.doubtnut.com/l/_MV0RhHiDTyo5


Watch Video Solution

5. Determine whether each of the following

relations is re�exive, symmetric and transitive.

Relation R in the set A of human beings in a

town at a particular time given by 

R={(x,y): x and y workattesameplace}

Watch Video Solution

https://dl.doubtnut.com/l/_MV0RhHiDTyo5
https://dl.doubtnut.com/l/_NtbAHVdMSgAL


6. Determine whether each of the following

relations is re�exive, symmetric and transitive.

Relation R in the set A of human beings in a

town at a particular time given by 

R={(x,y): x and y live in the same locality}

Watch Video Solution

7. Determine whether each of the following

relations is re�exive, symmetric and transitive.

Relation R in the set A of human beings in a

https://dl.doubtnut.com/l/_06vWNEyukIWk
https://dl.doubtnut.com/l/_gDS5Zo8XAIX7


town at a particular time given by 

R={(x,y): x is exactly 7 cm taller than y }

Watch Video Solution

8. Determine whether each of the following

relations is re�exive, symmetric and transitive.

Relation R in the set A of human beings in a

town at a particular time given by 

R={(x,y): x is wife of y }

Watch Video Solution

https://dl.doubtnut.com/l/_gDS5Zo8XAIX7
https://dl.doubtnut.com/l/_mAGHgST179Nv
https://dl.doubtnut.com/l/_xsQS9VXEnusR


9. Determine whether each of the following

relations is re�exive, symmetric and transitive.

Relation R in the set A of human beings in a

town at a particular time given by 

R={(x,y): x is father of y }

Watch Video Solution

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

number, de�ned as 

is neither re�exive nor

symmetric nor transitive.

R = {(a. b) : a ≤ b2}

https://dl.doubtnut.com/l/_xsQS9VXEnusR
https://dl.doubtnut.com/l/_i41YE7qTK7MW


Watch Video Solution

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

set {1,2,3,4,5,6} as 

R={(a,b) : b=a+1} is re�exive, symmetric or

transitive.

Watch Video Solution

12. Show that the relation R in R de�ned as R=

 is re�exive and transitive but{(a, b) : a ≤ b}

https://dl.doubtnut.com/l/_i41YE7qTK7MW
https://dl.doubtnut.com/l/_vfFimz0w7NH5
https://dl.doubtnut.com/l/_E74hLsMfGbEH


not symmetric.

Watch Video Solution

13. Check whether the relation R in R de�ned

by is re�exive, symmetric

or transitive.

Watch Video Solution

R = {(a, b) : a ≤ b3}

14. Show that the relation R in the set {1,2,3}

given by R ={(1,2),(2,1 )} is symmetric 

https://dl.doubtnut.com/l/_E74hLsMfGbEH
https://dl.doubtnut.com/l/_PnLQ1Ud4HHDz
https://dl.doubtnut.com/l/_60MhbCvC7Jk4


but neither re�exive nor transitive

Watch Video Solution

15. Show that the relation R in the set A of all

the book in a library of a college, given by R =

{(x,y): x and y have the same number of pages}

is an equivalence relation.

Watch Video Solution

https://dl.doubtnut.com/l/_60MhbCvC7Jk4
https://dl.doubtnut.com/l/_9iGZl2B7eBvw


16. Show that the relation R in the set A =

(1,2,3,4,5} given by R = {(a,b) : |a - b| 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

https://dl.doubtnut.com/l/_jDS89JHMIZNm


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.

Watch Video Solution

A = {x ∈ Z : 0 ≤ x ≤ 12}

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

,given by  

R = {(a,b) : a=b} is an equivalence relation. Find

A = {x ∈ Z : 0 ≤ x ≤ 12}

https://dl.doubtnut.com/l/_euEkgQvMwI5r
https://dl.doubtnut.com/l/_y1v8YNa0PyiL


the set of all elements related to 1 in each

case.

Watch Video Solution

19. Give an example of a relation, which is 

Symmetric but neither re�exive nor transitive.

Watch Video Solution

20. Give an example of a relation, which is 

Transitive but neither re�exive nor symmetric.

https://dl.doubtnut.com/l/_y1v8YNa0PyiL
https://dl.doubtnut.com/l/_AeEoy5Fn91Rj
https://dl.doubtnut.com/l/_CpxyyFRmiPQ8


Watch Video Solution

21. Give an example of a relation, which is 

Re�exive and symmetric but not transitive

Watch Video Solution

22. Give an example of a relation, which is 

Re�exive and transitive but not symmetric

Watch Video Solution

https://dl.doubtnut.com/l/_CpxyyFRmiPQ8
https://dl.doubtnut.com/l/_pKyeXj9lbuzv
https://dl.doubtnut.com/l/_R3U9YvYIGs9P
https://dl.doubtnut.com/l/_d4P1COxObf93


23. Give an example of a relation, which is 

Symmetric and transitive but not re�exive

Watch Video Solution

24. 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 is the circle

passing through P with origin as centre.

p ≠ (0, 0)

https://dl.doubtnut.com/l/_d4P1COxObf93
https://dl.doubtnut.com/l/_KeobGizkypeg


Watch Video Solution

25. 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/_KeobGizkypeg
https://dl.doubtnut.com/l/_3vAVGm46n1NW
https://dl.doubtnut.com/l/_NRlWGIiO52GJ


26. 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

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

be the relation in L de�ned as

https://dl.doubtnut.com/l/_NRlWGIiO52GJ
https://dl.doubtnut.com/l/_ZB4gEO4RlcOS


 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

28. 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)

https://dl.doubtnut.com/l/_ZB4gEO4RlcOS
https://dl.doubtnut.com/l/_KDDIcl99VKjW


R is symmetric and transitive but not re�exive

d) R is an equivalence relation

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.

Answer: B

https://dl.doubtnut.com/l/_KDDIcl99VKjW


Watch Video Solution

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

  

choose the correct answer

A. 

B. 

C. 

D. 

Answer: C

R = {(a, b) : a = b − 2, b > 6}

(2, 4) ∈ R

(3, 8) ∈ R

(6, 8) ∈ R

(8, 7) ∈ R

https://dl.doubtnut.com/l/_KDDIcl99VKjW
https://dl.doubtnut.com/l/_kh62rDOgV9oG


Question Bank

Watch Video Solution

1. 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

https://dl.doubtnut.com/l/_kh62rDOgV9oG
https://dl.doubtnut.com/l/_KD0kX7IfgfkD
https://dl.doubtnut.com/l/_PLVMN7ofYB4j


2. 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

3. 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

https://dl.doubtnut.com/l/_PLVMN7ofYB4j
https://dl.doubtnut.com/l/_AjormhbSlA80


4. Show that the function 

de�ned by  is one-one and

onto,where  is the set of all non-zero real

numbers. Is the result true, if the domain 

is replaced by N with co-domain being same as

 ?

Watch Video Solution

f :R ∗ → R ∗

f(x) =
1

x

R ∗

R ∗

R ∗

5. Check the injective and surjective of the

following functions :  given by f :N → N

https://dl.doubtnut.com/l/_DXqWw9OvWQJg
https://dl.doubtnut.com/l/_jBd4uJGUkyp9


Watch Video Solution

f(x) = x2

6. Check the injective and surjective of the

following functions :  given by 

Watch Video Solution

f :Z → Z

f(x) = x2

7. Check the injective and surjective of the

following functions :  given by f :R → R

https://dl.doubtnut.com/l/_jBd4uJGUkyp9
https://dl.doubtnut.com/l/_P06n619nfiEt
https://dl.doubtnut.com/l/_ay05eifjwaTz


Watch Video Solution

f(x) = x2

8. Check the injective and surjective of the

following functions :  given by 

Watch Video Solution

f :N → N

f(x) = x2

9. Check the injective and surjective of the

following functions :  given by f :Z → Z

https://dl.doubtnut.com/l/_ay05eifjwaTz
https://dl.doubtnut.com/l/_QkpB70CN8ycq
https://dl.doubtnut.com/l/_dCo9nNGxz3DO


Watch Video Solution

f(x) = x3

10. 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]

https://dl.doubtnut.com/l/_dCo9nNGxz3DO
https://dl.doubtnut.com/l/_k6gb5Jn23xdX


11. Show that the modulus function 

given by , is neither one-one nor

onto.

Watch Video Solution

f :R → R

f(x) = |x|

12. 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

https://dl.doubtnut.com/l/_CjubSUVnznhy
https://dl.doubtnut.com/l/_R84F4sMdkOrt


13. 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

14. 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

https://dl.doubtnut.com/l/_YlrYsRtpiJ1z
https://dl.doubtnut.com/l/_wk95WxM4oAne


15. In each of the following cases, states

whether the function is one-one, 

onto or bijective. Justify your answer.

 de�ned by f(x) = 

Watch Video Solution

f :R → R 1 + x2

16. 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/_wk95WxM4oAne
https://dl.doubtnut.com/l/_se2Yj8DRgRY3
https://dl.doubtnut.com/l/_qD3K9IjFCVzk


17. 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

18. Let A = R - {-3} and B = R - {1} 

Consider the function  de�ned by f :A → B

https://dl.doubtnut.com/l/_qD3K9IjFCVzk
https://dl.doubtnut.com/l/_g5YhZV9nrp0J
https://dl.doubtnut.com/l/_H8WOAz2kSthr


. Is f one-one and onto ? Justify

your answer.

Watch Video Solution

f(x) =
x − 2

x − 3

19. Let  be de�ned as f(x) = 

Choose the correct answer

A. f is one-one onto

B. f is many one

C. f is one-one but not onto

D. f is neither one-one nor onto

f :R → R x4

https://dl.doubtnut.com/l/_H8WOAz2kSthr
https://dl.doubtnut.com/l/_JPrn6DdEqR7r


Answer: D

Watch Video Solution

20. Let  be de�ned as f(x) = 3x

Choose the correct answer

A. f is one-one onto

B. f is many one

C. f is one-one but not onto

D. f is neither one-one nor onto

f :R → R

https://dl.doubtnut.com/l/_JPrn6DdEqR7r
https://dl.doubtnut.com/l/_CNHiR2ufqo3U


Answer: A

Watch Video Solution

21. Let A = {a, b, c}, B = {p, q, r} and 

be given by 

f = {(a, q), (b, r), (c, p)}. will  exist ? justify

your answer.

Watch Video Solution

f :A → B

f − 1

https://dl.doubtnut.com/l/_CNHiR2ufqo3U
https://dl.doubtnut.com/l/_vgxOHv1x1Hv6


22. 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

23. Let  be a function de�ned as 

 Show that ,

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

inverse of f.

Watch Video Solution

N → R

f(x) = 4x2 + 12x + 15 f :N → S

https://dl.doubtnut.com/l/_YqA4MUldR4RO
https://dl.doubtnut.com/l/_rYlSewDAIY85


24. 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

∀

25. if the function  be de�ned by f(x)

=  �nd 

Watch Video Solution

f :R → R

x2 + 5x + 9 f − 1(9).

https://dl.doubtnut.com/l/_rYlSewDAIY85
https://dl.doubtnut.com/l/_JVOAPlnGc3hh
https://dl.doubtnut.com/l/_apxCd2WB4Tp9


26. 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

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

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

→

→

https://dl.doubtnut.com/l/_rBm6B3eXKJQp
https://dl.doubtnut.com/l/_suTBlNTJq9Sv


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

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

Write down g o f

Watch Video Solution

28. 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/_suTBlNTJq9Sv
https://dl.doubtnut.com/l/_PLvJvWGx39f9


29. Let f, g, and h be functions from R to R.

Show that 

Watch Video Solution

(f ⋅ g)oh = (foh) ⋅ (goh)

30. Find f o g and g o f 

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

Watch Video Solution

https://dl.doubtnut.com/l/_WrFcM63WmH39
https://dl.doubtnut.com/l/_rjiIIgZGnaMz


31. If  and , �nd 

and 

Watch Video Solution

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

3 g(f(x))

f(g(x))

32. 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

https://dl.doubtnut.com/l/_8vf3reqhuAhP
https://dl.doubtnut.com/l/_LxEeLaTeK9bp


33. State with reason whether the following

functions have inverse 

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

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

Watch Video Solution

34. State with reason whether the following

functions have inverse 

g : {5, 6, 7, 8}  {1, 2, 3, 4} with  

g = {(5, 4), (6, 3), (7, 4), (8, 2)}

→

https://dl.doubtnut.com/l/_U7R7GwDuzPFi
https://dl.doubtnut.com/l/_Z6cklF0WIJ64


Watch Video Solution

35. State with reason whether the following

functions have inverse 

h : {2, 3, 4, 5}  {7, 9, 11, 13} with  

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

Watch Video Solution

→

36. Show that  given by 

 is one-one.

Watch Video Solution

f : [ − 1, 1] → R

f(x) =
x

x + 2

https://dl.doubtnut.com/l/_Z6cklF0WIJ64
https://dl.doubtnut.com/l/_4zPgMj1aeNhj
https://dl.doubtnut.com/l/_9uzMcGEo3LDz


37. Consider  given f(x) = 4x + 3.

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

Watch Video Solution

f :R → R

38. 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/_9uzMcGEo3LDz
https://dl.doubtnut.com/l/_7HI5a48x8wci
https://dl.doubtnut.com/l/_JyVe9Y4MPpEf
https://dl.doubtnut.com/l/_qZ3FSTnKn2Yh


39. Let  be invertible, show that f

has unique inverse

Watch Video Solution

f :X → Y

40. 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

Watch Video Solution

→

f − 1

(f − 1)
− 1

https://dl.doubtnut.com/l/_qZ3FSTnKn2Yh
https://dl.doubtnut.com/l/_B30ymGRt2JLp


41. Let  be invertible, show that the

inverse of  = f,  

i.e., .

Watch Video Solution

f :X → Y

f − 1

(f − 1)
− 1

= f

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

then (f o f) (x) is

A. 

B. 

f :R → R (3 − x3)
1

3

x
1

3

x3

https://dl.doubtnut.com/l/_zui4MzHAnPNs
https://dl.doubtnut.com/l/_0adm1oRd6csp


C. x

D. (3 - x^3)`

Answer: C

Watch Video Solution

43. f :  be a function

de�ned as . The inverse of f is

the map g : Range  given by

A. 

R − { } → R
−4

3

f(x) =
4x

3x + 4

f → R − { }
−4

3

g(y) =
3y

3 − 4y

https://dl.doubtnut.com/l/_0adm1oRd6csp
https://dl.doubtnut.com/l/_M86IZYZqnPJ3


B. 

C. 

D. 

Answer: B

Watch Video Solution

g(y) =
4y

4 − 3y

g(y) =
4y

3 − 4y

g(y) =
3y

4 − 3y

44. Determine which of the following binary

operation on the set R are associative and

which are communtative. 

a ∗ b = 1

https://dl.doubtnut.com/l/_M86IZYZqnPJ3
https://dl.doubtnut.com/l/_5FknMb4mMlaY


Watch Video Solution

45. Check whether the following binary

operation on the set R are associative and

commutative. 

Watch Video Solution

a ∗ b = ∀a, b ∈ R
(a + b)

2

46. Determine whether or not each of the

de�nitions of  given below gives a binary∗

https://dl.doubtnut.com/l/_5FknMb4mMlaY
https://dl.doubtnut.com/l/_oDZzYw7SRoAy
https://dl.doubtnut.com/l/_moF5z35Y4hUG


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

47. 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 = ab

https://dl.doubtnut.com/l/_moF5z35Y4hUG
https://dl.doubtnut.com/l/_7r0zTG6ngp9W


48. 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

∗

∗

R ∗ a ∗ b = ab2

49. Determine whether or not each of the

de�nitions of  given below gives a binary

operation. In the event that  is not a binary

∗

∗

https://dl.doubtnut.com/l/_7r0zTG6ngp9W
https://dl.doubtnut.com/l/_z51DbD8rbXlx
https://dl.doubtnut.com/l/_GfMcdtS9CZcL


operation, give justi�cation for this

on , de�ne  by 

Watch Video Solution

Z + ∗ a ∗ b = |a − b|

50. 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

https://dl.doubtnut.com/l/_GfMcdtS9CZcL
https://dl.doubtnut.com/l/_zhWXmQHA5GGv
https://dl.doubtnut.com/l/_Ah9CP4z6OAJD


51. For each binary operation  de�ned below,

determine whether  is commutative or

associative

on Z, de�ne 

Watch Video Solution

∗

∗

a ∗ b = a − b

52. For each binary operation  de�ned

below, determine whether  is commutative

or associative

on Q, de�ne 

Watch Video Solution

∗

∗

a ∗ b = ab + 1

https://dl.doubtnut.com/l/_Ah9CP4z6OAJD
https://dl.doubtnut.com/l/_6hrfQopL6BDU


53. For each binary operation  de�ned

below, determine whether  is commutative

or associative

on Q, de�ne 

Watch Video Solution

∗

∗

a ∗ b = 2ab

54. For each binary operation  de�ned

below, determine whether  is commutative

∗

∗

https://dl.doubtnut.com/l/_6hrfQopL6BDU
https://dl.doubtnut.com/l/_m0YIgTHG53Io
https://dl.doubtnut.com/l/_qPqDiGgQWxWD


or associative

on Z, de�ne 

Watch Video Solution

a ∗ b = a − b

55. For each binary operation  de�ned

below, determine whether  is commutative

or associative

on , de�ne 

Watch Video Solution

∗

∗

Z + a ∗ b = ab

https://dl.doubtnut.com/l/_qPqDiGgQWxWD
https://dl.doubtnut.com/l/_opztz2ENd01j


56. For each binary operation  de�ned

below, determine whether  is commutative

or associative

on , de�ne 

Watch Video Solution

∗

∗

R − { − 1} a ∗ b =
a

b + 1

57. Consider the binary operation  on the

set {1,2,3,4,5} de�ned by =min{a,b}. Write

the operation table of the operation .

Watch Video Solution

∧

a ∧ b

∧

https://dl.doubtnut.com/l/_TSsWRuhlm4so
https://dl.doubtnut.com/l/_9FYX3dfnWkKm


58. 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)

https://dl.doubtnut.com/l/_9FYX3dfnWkKm
https://dl.doubtnut.com/l/_ZYqeTHEq7ObK


59. Consider the binary operation  on the

set A= {1,2,3,4,5} given by the following

multiplication table 

Is  commutative ? 

Watch Video Solution

∗

∗

https://dl.doubtnut.com/l/_B8x5yEJmFyEb


60. Consider the binary operation  on the

set A= {1,2,3,4,5} given by the following

multiplication table 

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

Watch Video Solution

∗

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


61. Let ' be the binary operation on the set

{1,2,3,4,5} de�ned by = H.C.F. of a and b. Is

the operation ' same as the operation 

de�ned in Exercise 4 above ? 

Justify your answer.

View Text Solution

∗

a ∗ ' b

∗ ∗

62. 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

https://dl.doubtnut.com/l/_557fUaeAiYc8
https://dl.doubtnut.com/l/_mwnvGNMJtYss


63. Let ' be the binary operation on N given

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

?

Watch Video Solution

∗

a ∗ ' b ∗

64. Let ' be the binary operation on N given

by = L.c.m. of a and b. Is  associative ?

Watch Video Solution

∗

a ∗ ' b ∗

https://dl.doubtnut.com/l/_mwnvGNMJtYss
https://dl.doubtnut.com/l/_DIcCY5Zn2Q64
https://dl.doubtnut.com/l/_9r6MXTHVZmvz
https://dl.doubtnut.com/l/_id0SOXjGqnU7


65. Let ' be the binary operation on N given

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

 in N

Watch Video Solution

∗

a ∗ ' b

∗

66. Let ' be the binary operation on N given

by = L.c.m. of a and b. Which elements of

N are invertible for the operation  ?

Watch Video Solution

∗

a ∗ ' b

∗

https://dl.doubtnut.com/l/_id0SOXjGqnU7
https://dl.doubtnut.com/l/_Y6xy3eVB63jp


67. 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

∗

68. 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/_65qRNKUiKF5i
https://dl.doubtnut.com/l/_bxdkabB77M86


69. 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

70. Let  be a binary operation on the set Q

of rational numbers as follows

.  

∗

a ∗ b = a2 + b2

https://dl.doubtnut.com/l/_bxdkabB77M86
https://dl.doubtnut.com/l/_HjNOaRqsBWP0
https://dl.doubtnut.com/l/_mnE8frLiRqfD


Is the binary operation commutative and

associative ?

Watch Video Solution

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

rational numbers as follows

.  

Is the binary operation commutative and

associative ?

Watch Video Solution

∗

a ∗ b = a + ab

https://dl.doubtnut.com/l/_mnE8frLiRqfD
https://dl.doubtnut.com/l/_26MQurTKvj0s
https://dl.doubtnut.com/l/_bBpCDydGK4PC


72. Let  be a binary operation on the set Q

of rational numbers as follows

.  

Is the binary operation commutative and

associative ?

Watch Video Solution

∗

a ∗ b = (a − b)2

73. Consider the binary operation  on the

set R of real numbers, de�ned by /4 

Show that  is commutative and associative.

Watch Video Solution

∗

a ∗ b = ab

∗

https://dl.doubtnut.com/l/_bBpCDydGK4PC
https://dl.doubtnut.com/l/_NpZQCOBCNgAb


74. 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

∗

∗

R ∗ a ∗ b = ab2

75. Find which of the following of the

operations given above has identity.

https://dl.doubtnut.com/l/_NpZQCOBCNgAb
https://dl.doubtnut.com/l/_TXPFg95eCMZo
https://dl.doubtnut.com/l/_myOFIXJA8mOA


View Text Solution

76. Find which of the following of the

operations given above has identity.

View Text Solution

77. Find which of the following of the

operations given above has identity.

View Text Solution

https://dl.doubtnut.com/l/_myOFIXJA8mOA
https://dl.doubtnut.com/l/_VJrMfUBOLq5h
https://dl.doubtnut.com/l/_sgiIHlmriPEB
https://dl.doubtnut.com/l/_V0jVs534U3IO


78. Find which of the following of the

operations given above has identity.

View Text Solution

79. 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/_V0jVs534U3IO
https://dl.doubtnut.com/l/_PKMZwE5TtA66


80. Let 

 and   

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

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

Prove that 

  

is associative

Watch Video Solution

A = N × N ∗

∗

https://dl.doubtnut.com/l/_BDLbP5rW2VXi


81. 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

82. State whether the following statements

are true or false. Justify 

If  is a commutative binary operation on N,

then 

∗

a ∗ (b ∗ c) = (c ∗ b) ∗ a

https://dl.doubtnut.com/l/_wrrIFXsQ55NA
https://dl.doubtnut.com/l/_py2u3oywtdTV


Watch Video Solution

83. Consider a binary operation  on N

de�ned as . Choose the correct

answer. a) both associative and commutative

b)commutative but not associative c)

associative but not commutative d) neither

commutative nor associative

A.  both associative and commulative

B.  commutative but not associative

C.  associative but not commutative

∗

a ∗ b = a3 + b3

∗

∗

∗

https://dl.doubtnut.com/l/_py2u3oywtdTV
https://dl.doubtnut.com/l/_wflc7wbpa9tW


D.  neither commutative nor associative

Answer: B

Watch Video Solution

∗

84. Let  be de�ned as f(x) = 10x+7  

Find the function  such that gof =

fog = 

Watch Video Solution

f :R → R

g :R → R

IR

https://dl.doubtnut.com/l/_wflc7wbpa9tW
https://dl.doubtnut.com/l/_MayYzhVenAkj


85. 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

86. 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/_y3JSBAtkAhr4
https://dl.doubtnut.com/l/_mpCgDFdXU7wD


https://dl.doubtnut.com/l/_mpCgDFdXU7wD

