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BOOKS - RD SHARMA MATHS (HINGLISH)

BINARY OPERATIONS

Solved Examples And Exercises

1. Discuss the commutativity and associativity of the binary

operation * on R de�ned by  for all 

 where on RHS we have usual addition,

subtraction and multiplication of real numbers.

Watch Video Solution

a ⋅ b = a − b + ab

a, b ∈ R,

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_70IA5SN0CcAH


2. If  then the value of  is

A. 

B. 

C. 

D. None Of These

Answer: A

Watch Video Solution

a ⋅ b = a2 + b2, (4 ⋅ 5) ⋅ 3

412 + 32

32 + 92

42 + 52 + 32

3. Let * be a binary operation on set of integers I, de�ned

by  Find the value of .

W t h Vid S l ti

a ⋅ b = 2a + b − 3. 3 ⋅ 4

https://dl.doubtnut.com/l/_70IA5SN0CcAH
https://dl.doubtnut.com/l/_pypE15aA0dk5
https://dl.doubtnut.com/l/_7PXvFBrVJQLc


Watch Video Solution

4. Discuss the commutativity and associativity of the

binary operation * on R de�ned by  for

Watch Video Solution

a ⋅ b =
ab

4

alla, b ∈ R.

5. De�ne a binary operation  on the set 

 as . Show

that zero is the identity for this operation and each

element  of the set is invertible with  being the

inverse of . 

OR 

A binary operation  on the set  is

∗

A = {0, 1, 2, 3, 4, 5} a ∗ b = (a + b) ( mod 6)

a 6 − a

a

∗ {0, 1, 2, 3, 4, 5}

https://dl.doubtnut.com/l/_7PXvFBrVJQLc
https://dl.doubtnut.com/l/_2I92opWyLKMi
https://dl.doubtnut.com/l/_tHLQM98ErN9I


de�ned as  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 ∗ b = {
a + b if a + b < 6

a + b − 6 if a + b ≥ 6
}

a 6 − a

a

6. Consider the set  for fourth roots

of unity. Construct the composition table for

multiplication on S and deduce its various properties.

Watch Video Solution

S = {1, − 1, i, − 1}

7. On  , a binary operation * is de�ned by 

 . Prove that * is commutative and

R − [1]

a ⋅ b = a + b − ab

https://dl.doubtnut.com/l/_tHLQM98ErN9I
https://dl.doubtnut.com/l/_0rkdWHEdIQ0P
https://dl.doubtnut.com/l/_jTFOqTMQ7ebo


associative. Find the identity element for * on 

Also, prove that every element of  is invertible.

Watch Video Solution

R − [1].

r − [1]

8. Let * be a binary operation on  (set of non-zero

rational numbers) de�ned by  for all 

Find the identity element.

Watch Video Solution

Q0

a ⋅ b =
3ab

5

a, b ∈ Q0.

9. If the binary operation * on the set Z of integers is

de�ned by  �nd the value of  .

Watch Video Solution

a ⋅ b = a + 3b2, 2 ⋅ 4

https://dl.doubtnut.com/l/_jTFOqTMQ7ebo
https://dl.doubtnut.com/l/_drOlO32dWqh4
https://dl.doubtnut.com/l/_6c9u6PIzFXy7


10. Let  be a positive integer. Prove that the relation R on

the set Z of all integers numbers de�ned by

 is divisible by  is an equivalence

relation on Z.

Watch Video Solution

n

(x, y) ∈ R ⇔ x − y n,

11. De�ne a binary operation * on the set 

as  (mod 5). Show that 1 is the identity for * and

all elements of the set A are invertible with  and 

Watch Video Solution

A = {1, 2, 3, 4}

a ⋅ b = ab

2− 1 = 3

4− 1 = 4

https://dl.doubtnut.com/l/_upMtRCpcnkwq
https://dl.doubtnut.com/l/_AiQzZ08CtNbE


12. On the set  a binary operation  is de�ned

by  for all  . Prove

that * is commutative as well as associative on

 Find the identity element and prove that

every element of  is invertible.

Watch Video Solution

R − { − 1} ⋅

a ⋅ b = a + b + ab a, b ∈ R − 1{ − 1}

R − { − 1}.

R − { − 1}

13.  denote the set of all positive rational numbers. If

the binary operation  on  is de�ned as a 

 then the inverse of 3 is  (b) 2 (c)  (d) 

Watch Video Solution

Q+

⊙ Q+

⊙ b = ,
ab

2
4

3

1

3

2

3

https://dl.doubtnut.com/l/_v9zUoiZd029d
https://dl.doubtnut.com/l/_CDjHlqvzhC3v


14. Let  be a binary operation on  (set of all non-

zero rational numbers) de�ned by  for all 

 Then, �nd the identity element in  inverse of

an element in 

Watch Video Solution

' ⋅ ' Q0

a ⋅ b =
ab

4

a, b ∈ Q0. Q0

Q0.

15. If the binary operation * on Z is de�ned by

 , then value of  is`

A. 21

B. 33

C. 37

D. 41

a ⋅ b = a2 − b2 + ab + 4 (2 ⋅ 3) ⋅ 4

https://dl.doubtnut.com/l/_bCaTVgFBj57u
https://dl.doubtnut.com/l/_csbq0RFkvQEa


Answer: B

Watch Video Solution

16. Is * de�ned by *  is binary operation on Z.

Watch Video Solution

a b =
a + b

2

17. Let  be a binary operation on N given by 

 for all  Find  (ii) Is *

commutative? Is * associative? Find the identity element in

N Which element of N are invertible? Find them.

Watch Video Solution

' ⋅ '

a ⋅ b = L
.
C

.
M

.
a, b a, b ∈ N. 5 ⋅ 7, 20 ⋅ 16

https://dl.doubtnut.com/l/_csbq0RFkvQEa
https://dl.doubtnut.com/l/_9av8Cp98olmS
https://dl.doubtnut.com/l/_CbbBiPpSzxKo
https://dl.doubtnut.com/l/_WzkvKLJwMXpg


18. On the set 

matrices, �nd the identity element for the multiplication

of matrices as a binary operation.

Watch Video Solution

M = A(x) = {[ × × ] : x ∈ R}of2x2

19. Let  (addition modulo 6) be a binary operation on 

 . Write the value of 

 .

Watch Video Solution

+6

S = {0,  1,  2,  3,  4,  5}

2 +6 4− 1 +6 3− 1

20. Let  and let * be a binary operation on A

de�ned by  for 

A = QxQ

(a, b) ⋅ (c, d) = (ac, b + ad)

https://dl.doubtnut.com/l/_WzkvKLJwMXpg
https://dl.doubtnut.com/l/_7wccwP7CjaN6
https://dl.doubtnut.com/l/_iSGDDxVcL4JW


 Then, with respect to * on A Find the

identity element in A Find the invertible elements of A.

Watch Video Solution

(a, b), (c, d) ∈ A.

21. Let  and let * be a binary operation on A

de�ned by  for all 

 Show that :  is commutative on 

  is associative on   has no identity element.

Watch Video Solution

A = NxN,

(a, b) ⋅ (c, d) = (ad + bc, bd)

(a, b), c, d) ∈ NxN. ' ⋅ '

A ' ⋅ ′ A A

22. Discuss the commutativity and associativity of binary

operation * de�ned on  by the rule 

for all 

Q a ⋅ b = a − b + ab

a, b ∈ Q

https://dl.doubtnut.com/l/_iSGDDxVcL4JW
https://dl.doubtnut.com/l/_c8OCsAmhrnEf
https://dl.doubtnut.com/l/_zdaEs9rbm5F8


Watch Video Solution

23. Let * be a binary operation on N, the set of natural

numbers, de�ned by   for all  Is 

associative or commutative on 

Watch Video Solution

a ⋅ b = ab a, b ∈ N. ' ⋅ '

N ?

24. Let *, be a binary operation on N, the set of natural

numbers de�ned by , for all . is *

associative or commutative on N?

Watch Video Solution

a ⋅ b = ab a, b ∈ N

https://dl.doubtnut.com/l/_zdaEs9rbm5F8
https://dl.doubtnut.com/l/_YXZpVkGRMhMt
https://dl.doubtnut.com/l/_PTHEKtsIjVtH


25. On Q, the set of all rational numbers, a binary

operation * is de�ned by  for all  Find

the identity element for * in Q. Also, prove that every non-

zero element of Q is invertible.

Watch Video Solution

a ⋅ b =
ab

5
a, b ∈ Q.

26. Let * be a binary operation on set  de�ned by 

 for all  Find the identity

element with respect to  Also, prove that every

element of  is invertible.

Watch Video Solution

Q − [1]

a ⋅ b = a + b − ab a, b ∈ Q − [1].

⋅ onQ.

Q − [1]

https://dl.doubtnut.com/l/_dwsEEEDHhXTw
https://dl.doubtnut.com/l/_Niu718JNqK38


27. On the set  of all complex numbers an operation 

is de�ned by  for all  . Is  a

binary operation on  ?

Watch Video Solution

C ' o'

z1 o z2 = √z1z2 z1,  z2 ∈ C o

C

28. Let  and * be an operation on  de�ned

by  where  is the last non-negative remainder

when product is divided by  Prove that * is a binary

operation on S.

Watch Video Solution

S = {1, 2, 3, 4} S

a ⋅ b = r, r

5.

https://dl.doubtnut.com/l/_j9TurGngNDvI
https://dl.doubtnut.com/l/_j5Ev92IuIG5K


29. Let  and * be an operation on S

de�ned by  , where  is the least non-negative

remainder when  is divided by 5. Prove that * is a

binary operation on S.

Watch Video Solution

S = (0, 1, 2, 3, 4, )

a ⋅ b = r r

a + b

30. De�ne a binary operation * on the set

 given by  (mod 6). Show

that 1 is the identity for *. 1 and 5 are the only invertible

elements with  and 

Watch Video Solution

A = {0, 1, 2, 3, 4, 5} a ⋅ b = ab

1− 1 = 1 5− 1 = 5

https://dl.doubtnut.com/l/_DzXChECtvKaz
https://dl.doubtnut.com/l/_Xuqtxy4lzngk


31. Let  Then prove that an

operation * on S de�ned by

for all  is binary operation ofn 

Watch Video Solution

S = {a + √2b : a, b ∈ Z}.

(a1 + √2b1) ⋅ (a2 + √2b2) = (a1 + b2) + √2(b1 + b2)

b1, a2 ∈ Z S.

32. Let A be a set having more than one element. Let * be a

binary operation on A de�ned by  for all 

 Is  commutative or associative on A?

Watch Video Solution

a ⋅ b = √a2 + b2

a, b, ∈ A. ' ⋅ '

https://dl.doubtnut.com/l/_PcTjMznYc2GB
https://dl.doubtnut.com/l/_2lfD92dbxSKi


33. Let  be a binaryoperation on A

de�ned by  for all 

 Show that  is commutative and

associative binary operation on A.

Watch Video Solution

A = NxNand ′ ⋅ '

(a, b) ⋅ (C, d) = (ac, bd)

a, b, c, d, ∈ N. ' ⋅ '

34. Let S be the set of all rational numbers except 1 and *

be de�ned on S by  for all

Find its identity element

Watch Video Solution

a ⋅ b = a + b − ab, a, b ∈ S.

https://dl.doubtnut.com/l/_fwFHdbktTqdJ
https://dl.doubtnut.com/l/_v8An7q7HwVIT


35. Q, the set of all rational number, * is de�ned by

 , show that * is no associative.

Watch Video Solution

a ⋅ b =
a − b

2

36. Find the identity element in set  of all positive

rational numbers for the operation * de�ned by

 for all 

Watch Video Solution

Q+

a ⋅ b =
ab

2
a, b ∈ Q+ .

37. If * de�ned on the set R of real numbers by

 , �nd the identity element in R for the binary

operation *.

a ⋅ b =
3ab

7

https://dl.doubtnut.com/l/_0MRtDXHPEeUB
https://dl.doubtnut.com/l/_4YSFuCzhWPM5
https://dl.doubtnut.com/l/_vCdfGXLBnOtR


Watch Video Solution

38. Let S be a non-empty set and  be the power set of

set S. Find the identity element for all union  as a binary

operation on 

Watch Video Solution

P (s)

()

P (S).

39. If * is de�ned on the set R of all real numbers by

 , �nd the identity element in R with

respect to *.

Watch Video Solution

a ⋅ b = √a2 + b2

https://dl.doubtnut.com/l/_vCdfGXLBnOtR
https://dl.doubtnut.com/l/_Gq32oXfUrUH1
https://dl.doubtnut.com/l/_Me002brO89TN


40. If the binary operation * on the set Z is de�ned by a*b

 then �nd the identity element with respect

to *.

Watch Video Solution

= a + b − 5,

41. Let * be a binary operation o Q de�ned by a*b=  for

all a,b  Q ,�nd identity element in Q

Watch Video Solution

ab

4

∈

42. If the binary operation  is de�ned on the set  of

all positive rational numbers by  Then, 

 is equal to  (b)  (c)  (d) 

⊙ Q+

a ⊙ b = .
ab

4

3 ⊙ ( ⊙ )
1

5

1

2

3

160

5

160

3

10

3

40

https://dl.doubtnut.com/l/_Dh6bK8TyRTpK
https://dl.doubtnut.com/l/_nqvoWt0N0owW
https://dl.doubtnut.com/l/_5z59EwIZO8bU


Watch Video Solution

43. Let  Then, prove that an

operation * on  de�ned by 

for all  is a binary operation on 

Watch Video Solution

S = {a + √2 b  : a,  b ∈ Z}.

S

(a1 + √2b1) ⋅ (a2 + √2b2) = (a1 + a2) + √2(b1 + b2)

a1,  a2,  b1,  b2 ∈ Z S.

44. Let  and  be an operation on 

de�ned by  where  is the least non-negative

remainder when product is divided by 5. Prove that  is a

binary operation on 

Watch Video Solution

S = {1,  2,  3,  4} ⋅ S

a ⋅ b = r, r

⋅

S.

https://dl.doubtnut.com/l/_5z59EwIZO8bU
https://dl.doubtnut.com/l/_K5snbuyyE7nS
https://dl.doubtnut.com/l/_sHBPuVXLOcGX


45. Let  and * be an operation on S

de�ned by  , where  is the least non-negative

remainder when  is divided by 5. Prove that * is a

binary operation on S.

Watch Video Solution

S = (0, 1, 2, 3, 4, )

a ⋅ b = r r

a + b

46. Show that the operation  and  on  de�ned as 

 Maximum of  and  ;  Minimum of 

and  are binary operations of 

Watch Video Solution

∨ ∧ R

a ∨ b = a b a ∧ b = a

b R.

https://dl.doubtnut.com/l/_sHBPuVXLOcGX
https://dl.doubtnut.com/l/_93JMQcEA6sew
https://dl.doubtnut.com/l/_lSeR7gwuwGIr


47. On the set Q of all rational numbers an operation * is

de�ned by . Show that * is a binary

operation on Q.

Watch Video Solution

a ⋅ b = 1 + ab

48. On the set  of all non-negative integers  is de�ned

by  . Prove that  is not a binary operation on 

Watch Video Solution

W ⋅

a ⋅ b = ab ⋅

W .

49. On the set  of all complex numbers an operation 

is de�ned by  for all  . Is  a

C ' o'

z1 o z2 = √z1z2 z1,  z2 ∈ C o

https://dl.doubtnut.com/l/_RVQqxE1KzAAL
https://dl.doubtnut.com/l/_t9xnaWMATzOX
https://dl.doubtnut.com/l/_6GAI75qM1lVZ


binary operation on  ?

Watch Video Solution

C

50. Let  be the set of all singular matrices of the form 

 , where  is a non-zero real number. On  , let 

be an operation de�ned by,  for all 

 Prove that  is a binary operation on 

Watch Video Solution

M

[ × × ] x M ⋅

A ⋅ B = AB

A,  B ∈ M . ⋅ M .

51. Determine whether * on  de�ned by  for all 

 de�ne a binary operation on the given set or

not:

Watch Video Solution

N a ⋅ b = ab

a,  b ∈ N

https://dl.doubtnut.com/l/_6GAI75qM1lVZ
https://dl.doubtnut.com/l/_Hu3hWQd6jY4X
https://dl.doubtnut.com/l/_mMUk1EAOBgZl


52. Determine whether O on  de�ned by  for

all  de�ne a binary operation on the given set or

not:

Watch Video Solution

Z a O b = ab

a,  b ∈ Z

53. Determine whether * on  de�ned by 

 for all  de�ne a binary

operation on the given set or not:

Watch Video Solution

N

a ⋅ b = a + b − 2 a,  b ∈ N

https://dl.doubtnut.com/l/_mMUk1EAOBgZl
https://dl.doubtnut.com/l/_sSAlV0ITB5h6
https://dl.doubtnut.com/l/_Mg81fVgPYcul


54. Determine whether  on 

de�ned by  Remainder when  is divided by 6

de�ne a binary operation on the given set or not:

Watch Video Solution

' ×6 ' S = {1,  2,  3,  4,  5}

a ×6 b = ab

55. Determine whether  on 

de�ned by

de�ne a binary operation on the given set or not:

Watch Video Solution

' +6 ' S = {0,  1,  2,  3,  4,  5}

a +6 b = {a + b,   if  a + b < 6a + b − 6,   if  a + b ≥ 6

https://dl.doubtnut.com/l/_YX6WyGIXM91O
https://dl.doubtnut.com/l/_3QxrWt1HJAeH


56. 'o' on N de�ned by a o b= a b + b a for all a, b∈N de�ne

a binary operation on the given set or not:

Watch Video Solution

57.  on  de�ned by  for all 

de�ne a binary operation on the given set or not:

Watch Video Solution

' ⋅ ' Q a ⋅ b =
a − 1

b + 1
a,  b ∈ Q

58. Determine whether or not the de�nition of * On  ,

de�ned * by  gives a binary operation. In the

event that * is not a binary operation give justi�cation of

Z +

a ⋅ b = a − b

https://dl.doubtnut.com/l/_mNiDR6aAPENM
https://dl.doubtnut.com/l/_sIWVEFewsZTS
https://dl.doubtnut.com/l/_yYWBCG7zgHqh


this. Here,  denotes the set of all non-negative

integers.

Watch Video Solution

Z +

59. Determine whether or not the de�nition of * On  ,

de�ned * by  gives a binary operation. In the

event that * is not a binary operation give justi�cation of

this. Here,  denotes the set of all non-negative

integers.

Watch Video Solution

Z +

a ⋅ b = ab

Z +

60. Determine whether or not the de�nition of * On  ,

de�ne by  gives a binary operation. In the event

R

a ⋅ b = ab2

https://dl.doubtnut.com/l/_yYWBCG7zgHqh
https://dl.doubtnut.com/l/_9MSLyjHu6bxL
https://dl.doubtnut.com/l/_9lqYziLV1qju


that * is not a binary operation give justi�cation of this.

Here,  denotes the set of all non-negative integers.

Watch Video Solution

Z +

61. Determine whether or not the de�nition of * On  ,

de�ne * by  gives a binary operation. In the

event that * is not a binary operation give justi�cation of

this. Here,  denotes the set of all non-negative

integers.

Watch Video Solution

Z +

a ⋅ b = |a − b|

Z +

62. Determine whether or not the de�nition of * On  ,

de�ne * by  gives a binary operation. In the event

Z +

a ⋅ b = a

https://dl.doubtnut.com/l/_9lqYziLV1qju
https://dl.doubtnut.com/l/_8h6465AF7K5H
https://dl.doubtnut.com/l/_wghQN0CbSIFa


that * is not a binary operation give justi�cation of this.

Here,  denotes the set of all non-negative integers.

Watch Video Solution

Z +

63. Determine whether or not the de�nition of * On  ,

de�ne * by  gives a binary operation. In the

event that * is not a binary operation give justi�cation of

this. Here,  denotes the set of all non-negative

integers.

Watch Video Solution

R

a ⋅ b = a + 4b2

Z +

64. Let * be a binary operation on set of integers I, de�ned

by a*b=2a+b-3. Find the value of 3*4.

https://dl.doubtnut.com/l/_wghQN0CbSIFa
https://dl.doubtnut.com/l/_pOsUCg2tfTib
https://dl.doubtnut.com/l/_ubodHo19USB6


Watch Video Solution

65. Is * de�ned on the set  b y a * b = L.C.M. of

a and b a binary operation? Justify your answer.

Watch Video Solution

{1, 2, 3, 4, 5}

66. Let  . Find the total number of binary

operations on 

Watch Video Solution

S = {a,  b,  c}

S.

67. Find the total number of binary operations on  .

Watch Video Solution

{a,  b}

https://dl.doubtnut.com/l/_ubodHo19USB6
https://dl.doubtnut.com/l/_9We30nqcRKTR
https://dl.doubtnut.com/l/_Uccz2glEQZBk
https://dl.doubtnut.com/l/_aYEZOWWFd9Wu


68. Prove that the operation * on the set

 de�ned by *

is a binary operation.

Watch Video Solution

M = {[
a 0

0 b
] : a,  b ∈ R − {0}} A B = AB

69. Let  be the set of all rational numbers of the form 

, where  and  Prove that * on  de�ned

by *  is not a binary operation.

Watch Video Solution

S
m

n

m ∈ Z n = 1,  2,  3. S

a b = ab

https://dl.doubtnut.com/l/_aYEZOWWFd9Wu
https://dl.doubtnut.com/l/_GIaWVlonly8f
https://dl.doubtnut.com/l/_s1IRylEhFihs


70. The binary operation  is de�ned as 

. Find .

Watch Video Solution

∗ :R × R → R

a ∗ b = 2a + b (2 ∗ 3) ∗ 4

71. Let * be a binary operation of  given by a *

 for all  in N. Find *

Watch Video Solution

N a

b = LCM(a, b) a, b 5 7

72. Let * be a binary operation on  de�ned by 

 for all  . Prove that * is

commutative on  .

Watch Video Solution

Q − {0}

a ⋅ b =
ab

2
a,  b ∈ Q − {0}

Q − {0}

https://dl.doubtnut.com/l/_piyTrnVqrQWQ
https://dl.doubtnut.com/l/_1XBfCFVTGwVr
https://dl.doubtnut.com/l/_2r8Y1Fn3unlH


73. Let A be a set having more than one element. Let * be a

binary operation on A de�ned by  for all 

 Is * commutative or associative on A?

Watch Video Solution

a ⋅ b = √a2 + b2

a, b, ∈ A.

74. If the operation * is de�ned on the set  of all rational

numbers by the rule *  for all  . Show

that * is associative on 

Watch Video Solution

Q

a b =
ab

3
a,  b ∈ Q

Q

https://dl.doubtnut.com/l/_2r8Y1Fn3unlH
https://dl.doubtnut.com/l/_Taqamsj53zx0
https://dl.doubtnut.com/l/_JJsuBMuKRsHi


75. Examine whether the binary operation  de�ned on 

by  is associative or not.

Watch Video Solution

∗ R

a ∗ b = ab + 1

76. Let A be a set having more than one element. Let * be a

binary operation on A de�ned by *  for all 

 Is * commutative or associative on A?

Watch Video Solution

a b = √a2 + b2

a, b, ∈ A.

77. Discuss the commutativity and associativity of the

binary operation * on R de�ned by *  for alla b = a − b + ab

https://dl.doubtnut.com/l/_KX84cP2iQy9I
https://dl.doubtnut.com/l/_dhaLJpr3bjey
https://dl.doubtnut.com/l/_G9Xb1O2JBZGR


 where on RHS we have usual addition,

subtraction and multiplication of real numbers.

Watch Video Solution

a, b ∈ R,

78. Discuss the commutativity and associativity of the

binary operation * on R de�ned by *

Watch Video Solution

a

b = f or alla, b ∈ R.
ab

4

79. Discuss the commutativity and associativity of binary

operation * de�ned on  by the rule 

for all 

Watch Video Solution

Q a ⋅ b = a − b + ab

a, b ∈ Q

https://dl.doubtnut.com/l/_G9Xb1O2JBZGR
https://dl.doubtnut.com/l/_Jft0KJcK73xt
https://dl.doubtnut.com/l/_EQc7KmuuspWu


80. Let * be a binary operation on N, the set of natural

numbers, de�ned by *   for all  Is 

associative or commutative on 

Watch Video Solution

a b = ab a, b ∈ N. ' ⋅ '

N ?

81. Let * be a binary operation on  given by *

 for all  , then �nd: * *

*

Watch Video Solution

N a

b = HFC(a,  b) a,  b ∈ N 12 4,  18

24,  7 5

https://dl.doubtnut.com/l/_EQc7KmuuspWu
https://dl.doubtnut.com/l/_R4R8QkchZowE
https://dl.doubtnut.com/l/_0qgfMNsU9CGL


82. Let  be the binary operation on N de�ned 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 . ∗

∗

83. Consider the binary operations  and 

 de�ned as  and  for

all  Show that  is commutative but not

associative,  is associative but not commutative. Further,

show that * is distributive over  . Dose  distribute over *

? Justify your answer.

Watch Video Solution

⋅ :R × R → R

o :R × R → R a ⋅ b = |a − b| aob = a

a,  b ∈ R. ⋅

o

o o

https://dl.doubtnut.com/l/_FCyCC5cxBpcN
https://dl.doubtnut.com/l/_SussrXKlpqDl


84. Let  be a non-empty set and  be the set of all

functions from  to itself. Prove that the composition of

functions  is a non-commutative binary operation on 

Also, prove that  is an associative binary operation on 

Watch Video Solution

A S

A

' o' S.

' o'

S.

85. Let  be a binaryoperation on A

de�ned by  for all 

 Show that  is commutative and

associative binary operation on A.

Watch Video Solution

A = NxNand ′ ⋅ '

(a, b) ⋅ (C, d) = (ac, bd)

a, b, c, d, ∈ N. ' ⋅ '

https://dl.doubtnut.com/l/_SussrXKlpqDl
https://dl.doubtnut.com/l/_eSvnJ1UDF7Fz
https://dl.doubtnut.com/l/_cMqwoafwZifR


86. Let  be a set having more than one element. Let * be

a binary operation on  de�ned by  for all 

 Is * commutative or associative on  ?

Watch Video Solution

A

A a ⋅ b = a

a,  b ∈ A. A

87. Let * be a binary operation on  de�ned by 

 for all  Find 

.

Watch Video Solution

N

a ⋅ b = 1. ⋅ m
.

a,  b a,  b ∈ N. 2 ⋅ 4,  3 ⋅ 5,  1 ⋅ 6

88. Let  be a binary operation on N given by 

 for all  Find  (ii) Is *

' ⋅ '

a ⋅ b = L
.
C

.
M

.
a, b a, b ∈ N. 5 ⋅ 7, 20 ⋅ 16

https://dl.doubtnut.com/l/_98tarAN9DbmZ
https://dl.doubtnut.com/l/_ZyNw3eYD7RG3
https://dl.doubtnut.com/l/_lRrx09lq8x1H


commutative? Is * associative? Find the identity element in

N Which element of N are invertible? Find them.

Watch Video Solution

89. Determine whether  on  de�ned by  for all 

 is associative or commutative?

Watch Video Solution

⋅ N a ⋅ b = 1

a,  b ∈ N

90. Determine whether  on  de�ned by 

for all  is associative or commutative?

Watch Video Solution

⋅ Q a ⋅ b =
a + b

2

a,  b ∈ Q

https://dl.doubtnut.com/l/_lRrx09lq8x1H
https://dl.doubtnut.com/l/_ADuWSEFrCU7d
https://dl.doubtnut.com/l/_22fARmvbsYF6
https://dl.doubtnut.com/l/_Ay0mAWgQmtbM


91. Let  be any set containing more than one element.

Let * be a binary operation on  de�ned by  for

all  Is * commutative or associative on  ?

Watch Video Solution

A

A a ⋅ b = b

a,  b ∈ A. A

92. Check the commutativity and associativity of * on 

de�ned by  for all  .

Watch Video Solution

Z

a ⋅ b = a + b + ab a,  b ∈ Z

93. Check the commutativity and associativity of * on 

de�ned by  for all  .

Watch Video Solution

N

a ⋅ b = 2ab a,  b ∈ N

https://dl.doubtnut.com/l/_Ay0mAWgQmtbM
https://dl.doubtnut.com/l/_5wR7PtMMb8Bq
https://dl.doubtnut.com/l/_UzCb0kErzMo2


94. Check the commutativity and associativity of * on 

de�ned by  for all  .

Watch Video Solution

Q

a ⋅ b = a − b a,  b ∈ Q

95. Check the commutativity and associativity of O on 

de�ned by  for all  .

Watch Video Solution

Q

a  b = a2 + b2 a,  b ∈ Q

96. Check the commutativity and associativity of o on 

de�ned by  for all  .

Watch Video Solution

Q

a o b =
ab

2
a,  b ∈ Q

https://dl.doubtnut.com/l/_3nWQ35g1bStE
https://dl.doubtnut.com/l/_OVk5GJToAYms
https://dl.doubtnut.com/l/_oV6P3nfB3Rff


97. Check the commutativity and associativity of * on 

de�ned by  for all  .

Watch Video Solution

Q

a ⋅ b = ab2 a,  b ∈ Q

98. Check the commutativity and associativity of * on 

de�ned by  for all  .

Watch Video Solution

Q

a ⋅ b = a + ab a,  b ∈ Q

99. Check the commutativity and associativity of * on 

de�ned by  for all  .

Watch Video Solution

R

a ⋅ b = a + b − 7 a,  b ∈ Q

https://dl.doubtnut.com/l/_T2mVJb97KViT
https://dl.doubtnut.com/l/_K5zI4P63Da7X
https://dl.doubtnut.com/l/_VmsAJsadBZuH


100. Check the commutativity and associativity of * on 

de�ned by  for all  .

Watch Video Solution

Q

a ⋅ b = (a − b)2
a,  b ∈ Q

101. Check the commutativity and associativity of * on 

de�ned by  for all  .

Watch Video Solution

Q

a ⋅ b = ab + 1 a,  b ∈ Q

102. Let *, be a binary operation on N, the set of natural

numbers de�ned by , for all . is *

associative or commutative on N?

Watch Video Solution

a ⋅ b = ab a, b ∈ N

https://dl.doubtnut.com/l/_5AXSBfTfcP8N
https://dl.doubtnut.com/l/_7EmZQNKySzGz
https://dl.doubtnut.com/l/_CdhsoDFchsfE


103. Check the commutativity and associativity of * on 

de�ned by  for all  .

Watch Video Solution

Z

a ⋅ b = a − b a,  b ∈ Z

104. Check the commutativity and associativity of * on 

de�ned by  for all  .

Watch Video Solution

Q

a ⋅ b =
ab

4
a,  b ∈ Q

105. Check the commutativity and associativity of * on 

de�ned by  for all  .

Watch Video Solution

Z

a ⋅ b = a + b − ab a,  b ∈ Z

https://dl.doubtnut.com/l/_CdhsoDFchsfE
https://dl.doubtnut.com/l/_HJIbiKCYDytx
https://dl.doubtnut.com/l/_0xgTjNpYfti5
https://dl.doubtnut.com/l/_r2sQYb1ECtKj


106. Check the commutativity and associativity of * on 

de�ned by  for all  .

Watch Video Solution

N

a ⋅ b = gcd(a,  b) a,  b ∈ N

107. Let  be the set of all rational number except 1 and *

be de�ned on  by  for all  Prove

that (i) * is a binary operation on `( i i ) * is commutative as

well as associative.

Watch Video Solution

S

S a ⋅ b = a + b − ab, a, bS.

https://dl.doubtnut.com/l/_r2sQYb1ECtKj
https://dl.doubtnut.com/l/_4oEPgHEToxA4
https://dl.doubtnut.com/l/_1vzcgIn4SR1b


108. Show that the binary operation * on  de�ned by 

 is not commutative.

Watch Video Solution

Z

a ⋅ b = 3a + 7b

109. On the set  of integers a binary operation * is

de�ned by  for all  . Prove that * is

not associative on 

Watch Video Solution

Z

a ⋅ b = ab + 1 a,  b ∈ Z

Z.

110. Let  be the set of all real numbers except -1 and let *

be an operation de�ned by  for all 

 Determine whether * is a binary operation on 

S

a ⋅ b = a + b + ab

a,  b ∈ S. S.

https://dl.doubtnut.com/l/_2S56NLwvXnfm
https://dl.doubtnut.com/l/_EblaknCciNKI
https://dl.doubtnut.com/l/_qjEmeXPRtAIB


If yes, check its commutativity and associativity. Also, solve

the equation 

Watch Video Solution

(2 ⋅ x) ⋅ 3 = 7.

111. Q, the set of all rational number, * is de�ned by

 , show that * is no associative.

Watch Video Solution

a ⋅ b =
a − b

2

112. On  , the set of all integers, a binary operation * is

de�ned by  . Prove that * is neither

commutative nor associative on 

Watch Video Solution

Z

a ⋅ b = a + 3b − 4

Z.

https://dl.doubtnut.com/l/_qjEmeXPRtAIB
https://dl.doubtnut.com/l/_MOEwyC4GW4B4
https://dl.doubtnut.com/l/_qXRjY7VkAxja


113. On the set  of all rational numbers if a binary

operation * is de�ned by  , prove that * is

associative on 

Watch Video Solution

Q

a ⋅ b =
ab

5

Q.

114. The binary operation * is de�ned by  on the

set  of all rational numbers. Show that * is associative.

Watch Video Solution

a ⋅ b =
ab

7

Q

115. On  , the set of all rational numbers a binary

operation * is de�ned by  . Show that * is not

associative on 

Q

a ⋅ b =
a + b

2

Q.

https://dl.doubtnut.com/l/_ZLBHWXtgWB5N
https://dl.doubtnut.com/l/_AJXGvliENx16
https://dl.doubtnut.com/l/_mwOqXJwOsRBg


Watch Video Solution

116. Let  be the set of all rational number except 1 and *

be de�ned on  by  for all  Prove

that (i) * is a binary operation on `( i i ) * is commutative as

well as associative.

Watch Video Solution

S

S a ⋅ b = a + b − ab, a, bS.

117. Let  be the set of all rational number except 1 and *

be de�ned on  by  for all  Prove

that (i) * is a binary operation on `( i i ) * is commutative as

well as associative.

Watch Video Solution

S

S a ⋅ b = a + b − ab, a, bS.

https://dl.doubtnut.com/l/_mwOqXJwOsRBg
https://dl.doubtnut.com/l/_fEmgh50ioKRr
https://dl.doubtnut.com/l/_L4WbYzZy0FVh


118. If * de�ned on the set R of real numbers by

 , �nd the identity element in R for the binary

operation *.

Watch Video Solution

a ⋅ b =
3ab

7

119. Find the identity element in set  of all positive

rational numbers for the operation * de�ned by

 for all 

Watch Video Solution

Q+

a ⋅ b =
ab

2
a, b ∈ Q+ .

https://dl.doubtnut.com/l/_L4WbYzZy0FVh
https://dl.doubtnut.com/l/_FePwdW8OBAs5
https://dl.doubtnut.com/l/_ULifbtP54hsP


120. If * is de�ned on the set R of all real numbers by

 , �nd the identity element in R with

respect to *.

Watch Video Solution

a ⋅ b = √a2 + b2

121. Let S be a non-empty set and  be the power set of

set S. Find the identity element for all union  as a binary

operation on 

Watch Video Solution

P (s)

()

P (S).

122. Find the identity element in the set  of all positive

integers de�ned by  for all  .

I +

a ⋅ b = a + b a,  b ∈ I +

https://dl.doubtnut.com/l/_4bZ8zlSwMN6a
https://dl.doubtnut.com/l/_8xTRHx3xt5mi
https://dl.doubtnut.com/l/_7iwTKOoDuCem


Watch Video Solution

123. Find the identity element in the set of all rational

numbers except -1 with respect to * de�ned by

 .

Watch Video Solution

a ⋅ b = a + b + ab

124. If the binary operation * on the set Z is de�ned by a*b

 then �nd the identity element with respect

to *.

Watch Video Solution

= a + b − 5,

https://dl.doubtnut.com/l/_7iwTKOoDuCem
https://dl.doubtnut.com/l/_QGktMSUYJL6Y
https://dl.doubtnut.com/l/_0XDNpJfPDi1N


125. On the set  of integers, if the binary operation * is

de�ned by  , then �nd the identity

element.

Watch Video Solution

Z

a ⋅ b = a + b + 2

126. On Q, the set of all rational numbers, a binary

operation * is de�ned by  for all  Find

the identity element for * in Q. Also, prove that every non-

zero element of Q is invertible.

Watch Video Solution

a ⋅ b =
ab

5
a, b ∈ Q.

https://dl.doubtnut.com/l/_8TFGm5FRXD0h
https://dl.doubtnut.com/l/_lTs08L5WogVH


127. Let * be a binary operation on set  de�ned by 

 for all  Find the identity

element with respect to  Also, prove that every

element of  is invertible.

Watch Video Solution

Q − [1]

a ⋅ b = a + b − ab a, b ∈ Q − [1].

⋅ onQ.

Q − [1]

128. Show that the binary operation * on 

de�ned as  for all  is commutative

and associative on  Also �nd the identity element of 

in  and prove that every element of A is invertible.

Watch Video Solution

A = R − { − 1}

a ⋅ b = a + b + ab a, bA

A. ⋅

A

https://dl.doubtnut.com/l/_Oulz5kftlPrl
https://dl.doubtnut.com/l/_kFck9tzmDSTm


129. Let  be a binary operation on  (set of all non-

zero rational numbers) de�ned by  for all 

 Then, �nd the identity element in  inverse of

an element in 

Watch Video Solution

' ⋅ ' Q0

a ⋅ b =
ab

4

a, b ∈ Q0. Q0

Q0.

130. Let  be a binary operation on  (set of all non-

zero rational numbers) de�ned by  for all 

 Then, �nd the identity element in  inverse of

an element in 

Watch Video Solution

' ⋅ ' Q0

a ⋅ b =
ab

4

a, b ∈ Q0. Q0

Q0.

https://dl.doubtnut.com/l/_o5HAhCwoY9LY
https://dl.doubtnut.com/l/_exnxBJ15COl4


131. Let * be a binary operation on  given by 

 for all  . (i) Find 5*7, 20*16 (ii)

Is * commutative?

Watch Video Solution

N

a ⋅ b = L
.
C

.
M(a,  b) a,  b ∈ N

132. Let  be a binary operation on N given by 

 for all  Find  (ii) Is *

commutative? Is * associative? Find the identity element in

N Which element of N are invertible? Find them.

Watch Video Solution

' ⋅ '

a ⋅ b = L
.
C

.
M

.
a, b a, b ∈ N. 5 ⋅ 7, 20 ⋅ 16

https://dl.doubtnut.com/l/_9oo6NV996OWZ
https://dl.doubtnut.com/l/_ICQUF4wrwa3s


133. De�ne a binary operation * on the set

 given by  (mod 6). Show

that 1 is the identity for *. 1 and 5 are the only invertible

elements with  and 

Watch Video Solution

A = {0, 1, 2, 3, 4, 5} a ⋅ b = ab

1− 1 = 1 5− 1 = 5

134. On the set 

matrices, �nd the identity element for the multiplication

of matrices as a binary operation. Also, �nd the inverse of

an element of M.

Watch Video Solution

M = A(x) = {[ × × ] : x ∈ R}of2x2

https://dl.doubtnut.com/l/_gA4Rz8OpN3bj
https://dl.doubtnut.com/l/_G61cOuUYdWUM


135. Let  be a non-empty set and let * be a binary

operation on  (the power set of set  de�ned by 

 for all  . Prove that * is both

commutative and associative on  . Find the identity

element with respect to * on  . Also, show that 

 is the only invertible element of 

Watch Video Solution

X

P (X) X)

A ⋅ B = A ∪ B A,  B ∈ P (X)

P (X)

P (X)

φ ∈ P (X) P (X).

136. Let X be a nonempty set and *be a binary operation on

 the power set of  de�ned by 

for all  (

Watch Video Solution

P (X), X, A ⋅ B = A ∩ B

A, B ∈ P (X).

https://dl.doubtnut.com/l/_NIkICTVvNWHV
https://dl.doubtnut.com/l/_IDQSZs4DpApH
https://dl.doubtnut.com/l/_LyFvsVU5FjJz


137. Let  be a non-empty set and let * be a binary

operation on  (the power set of set  ) de�ned by 

 for all  Show

that  is the identity element for * on  .

Watch Video Solution

X

P  (X) X

A ⋅ B = (A − B) ∪ (B − A) A,  B ∈ P (X).

φ P  (X)

138. Let  be a non-empty set and let * be a binary

operation on  (the power set of set  ) de�ned by 

 for all  Show

that  is the identity element for * on  .

Watch Video Solution

X

P  (X) X

A ⋅ B = (A − B) ∪ (B − A) A,  B ∈ P (X).

φ P  (X)

https://dl.doubtnut.com/l/_LyFvsVU5FjJz
https://dl.doubtnut.com/l/_pSIq8pTUXJwQ


139. Let  and let  be a binary operation on 

de�ned by  for 

 . Then, with respect to  on . Find

the identity element in .

Watch Video Solution

A = Q × Q ∗ A

(a,  b) ⋅ (c,  d) = (ac,  b + ad)

(a,  b),  (c,  d) ∈ A ∗ A

A

140. Let  and let * be a binary operation on 

de�ned by  for 

 . Then, with respect to * on  Find the

invertible elements of  .

Watch Video Solution

A = Q × Q A

(a,  b) ⋅ (c,  d) = (ac,  b + ad)

(a,  b),  (c,  d) ∈ A A.

A

https://dl.doubtnut.com/l/_FPrHkiWAOY25
https://dl.doubtnut.com/l/_A9VN4DVZiecM


141. Let  and let * be a binary

operation on  de�ned by

 for all 

 Show that * is commutative on 

Watch Video Solution

A = N ∪ {0} × N ∪ {0}

A

(a,  b) ⋅ (c,  d) = (a + c,  b + d)

(a,  b),  (c,  d) ∈ A. A.

142. Let  and let * be a binary

operation on  de�ned by

 for all 

 Show that * is associative on 

Watch Video Solution

A = N ∪ {0} × N ∪ {0}

A

(a,  b) ⋅ (c,  d) = (a + c,  b + d)

(a,  b),  (c,  d) ∈ A. A.

https://dl.doubtnut.com/l/_PPTxqpPlTKyj
https://dl.doubtnut.com/l/_8DOMP7QORnZx


143. Let  , and let * be a binary operation on 

de�ned by  for all 

 Show that: * is commutative on 

 (ii) * is associative on 

Watch Video Solution

A = N × N A

(a,  b) ⋅ (c,  d) = (ad + bc,  bd)

(a,  b),  (c,  d) ∈ N × N.

A. A.

144. Let  , and let * be a binary operation on 

de�ned by  for all 

 Show that  has no identity

element.

Watch Video Solution

A = N × N A

(a,  b) ⋅ (c,  d) = (ad + bc,  bd)

(a,  b),  (c,  d) ∈ N × N. A

https://dl.doubtnut.com/l/_ak8qDvvBhlMk
https://dl.doubtnut.com/l/_hoRtWz8LcGKS


145. 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}

146. Determine the total number of binary operations on

the set  having 1 as the identity element.

Watch Video Solution

S = {1,  2}

147. Let * be a binary operation on  de�ned by 

 for all  Show that * is both

commutative and associative.

Z

a ⋅ b = a + b − 4 a,  b ∈ Z.

https://dl.doubtnut.com/l/_y6QUETwz5G28
https://dl.doubtnut.com/l/_fYSAE0Hhpx2a
https://dl.doubtnut.com/l/_8F3CixrcdpMb


Watch Video Solution

148. Let * be a binary operation on  de�ned by 

 for all  Find the identity

element in  (ii) Find the invertible elements in 

Watch Video Solution

Z

a ⋅ b = a + b − 4 a,  b ∈ Z.

Z. Z.

149. Let * be a binary operation on  (set of non-zero

rational numbers) de�ned by  for all 

 . Show that * is commutative as well as

associative. Also, �nd the identity element, if it exists.

Watch Video Solution

Q0

a ⋅ b =
3ab

5

a,  b ∈ Q0

https://dl.doubtnut.com/l/_8F3CixrcdpMb
https://dl.doubtnut.com/l/_PnHgfVjWnyj7
https://dl.doubtnut.com/l/_4t3OBJ7kwkxI
https://dl.doubtnut.com/l/_KMaQUsXulGMk


150. Let * be a binary operation on  de�ned by 

*  for all  . Then, Show

that * is both commutative and associative on 

. (ii) Find the identity element in 

Watch Video Solution

Q − { − 1}

a b = a + b + ab a,  b ∈ Q − { − 1}

Q − { − 1}

Q − { − 1}

151. Let * be a binary operation on  de�ned by 

 for all  . Then, Show

that every element of  is invertible. Also, �nd

the inverse of an arbitrary element.

Watch Video Solution

Q − { − 1}

a ⋅ b = a + b + ab a,  b ∈ Q − { − 1}

Q − { − 1}

https://dl.doubtnut.com/l/_KMaQUsXulGMk
https://dl.doubtnut.com/l/_MHU3mZFtgO4K


152. Let  denote the set of all non-zero real numbers

and let  . If * is a binary operation on 

de�ned by  for all 

 Show that * is both commutative and

associative on  (ii) Find the identity element in 

Watch Video Solution

R0

A = R0 × R0 A

(a,  b) ⋅ (c,  d) = (ac,  bd)

(a,  b),  (c,  d) ∈ A.

A A

153. Let  be a binary operation on the set  of all non-

zero rational numbers de�ned by  , for all 

 . Show that  is both commutative and

associate (ii) Find the identity element in  (iii) Find the

invertible elements of  .

Watch Video Solution

' o' Q0

a o b =
ab

2

a,  b ∈ Q0 ' o'

Q0

Q0

https://dl.doubtnut.com/l/_YVANnHVtWNbM
https://dl.doubtnut.com/l/_iu4400oqmq4S


154. On  , a binary operation * is de�ned by 

 . Prove that * is commutative and

associative. Find the identity element for * on 

Also, prove that every element of  is invertible.

Watch Video Solution

R − [1]

a ⋅ b = a + b − ab

R − [1].

r − [1]

155. Let  denote the set of all non-zero real numbers

and let  . If * is a binary operation on 

de�ned by  for all 

 Show that * is both commutative and

associative on  (ii) Find the identity element in 

Watch Video Solution

R0

A = R0 × R0 A

(a,  b) ⋅ (c,  d) = (ac,  bd)

(a,  b),  (c,  d) ∈ A.

A A

https://dl.doubtnut.com/l/_iu4400oqmq4S
https://dl.doubtnut.com/l/_kc2MhC22Xn4J
https://dl.doubtnut.com/l/_S8EZpIdYVUIP


156. Let  denote the set of all non-zero real numbers

and let  . If * is a binary operation on 

de�ned by  for all 

 Find the invertible element in  .

Watch Video Solution

R0

A = R0 × R0 A

(a,  b) ⋅ (c,  d) = (ac,  bd)

(a,  b),  (c,  d) ∈ A. A

157. Let * be the binary operation on  de�ned by 

 of  and  . Does there exist identity for this

binary operation on  ?

Watch Video Solution

N

a ⋅ b = HCF a b

N

https://dl.doubtnut.com/l/_ZtMJLAiAavfx
https://dl.doubtnut.com/l/_hSplWYuGJZyT


158. Consider the set  of square roots of

unity and multiplication  as a binary operation on 

Construct the composition table for multiplication 

on  Also, �nd the identity element for multiplication on 

 and the inverses of various elements.

Watch Video Solution

S = {1,   − 1}

( × ) S.

( × )

S.

S

159. Consider the set  of all cube roots of

unity. Construct the composition table for multiplication

 on  Also, �nd the identity element for

multiplication on  Also, check its commutativity and �nd

the identity element. Prove that every element of  is

invertible.

S = {1,  ω,  ω2}

( × ) S.

S.

S

https://dl.doubtnut.com/l/_1H4YPosBNaCS
https://dl.doubtnut.com/l/_J1XzhAf4RvAg


Watch Video Solution

160. Consider the set  of fourth

roots of unity. Construct the composition table for

multiplication on  and deduce its various properties.

Watch Video Solution

S = {1,   − 1,  i,   − i}

S

161. Consider the set  . De�ne a binary

operation * on  as follows:  , where  is the least

non-negative remainder when  is divided by 5. Construct

the composition table for * on 

Watch Video Solution

S = {1,  2,  3,  4}

S a ⋅ b = r r

ab

S.

https://dl.doubtnut.com/l/_J1XzhAf4RvAg
https://dl.doubtnut.com/l/_xKNgRRfFsiiG
https://dl.doubtnut.com/l/_NiFnJFMv6ZRC
https://dl.doubtnut.com/l/_ZpM4qL7tD56c


162.

Watch Video Solution

\begin{tabular}{|l|l|l|l|l|l|} 
\`hline 1 & 1 & 2 & 3 & 4 & 5` \\ 
\`hline 1 & 1 & 1 & 1 & 1 & 1` \\ 
\`hline 2 & 1 & 2 & 2 & 2 & 2` \\ 
\`hline 3 & 1 & 2 & 3 & 3 & 3` \\ 
\`hline 4 & 1 & 2 & 3 & 4 & 4` \\ 
\`hline 5 & 1 & 2 & 3 & 4 & 5` \\ 
\hline 
\end{tabular}

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

given by the following multiplication table             (FIGURE)

Compute (2*3) *4 and 2* (3*4) Is * commutative? (iii)

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

Watch Video Solution

https://dl.doubtnut.com/l/_ZpM4qL7tD56c
https://dl.doubtnut.com/l/_NomnMX2wUbz9
https://dl.doubtnut.com/l/_ScEtyBaMSswz


164. De�ne a binary operation * on the set

 as  . 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,  1,  2,  3,  4,  5} a ⋅ b = a + b( mod  6)

a 6 − a

a.

165. De�ne a binary operation * on the set

 as  (mod 6). Show that

zero is the identity for this operation and each element 

of the set is invertible with  being the inverse of 

OR A binary operation * on the set  is

de�ned as

A = {0, 1, 2, 3, 4, 5} a ⋅ b = a + b

a

6 − a a.

{0, 1, 2, 3, 4, 5}

a ⋅ b = {a + b, if a + b < 6a + b − 6, if a + b ≥ 6

https://dl.doubtnut.com/l/_ScEtyBaMSswz
https://dl.doubtnut.com/l/_xaTNokWu9DiX


Show that zero is the identity for this operation and each

element a of set is invertible with  being the inverse

of a.

Watch Video Solution

6 − a,

166. De�ne a binary operation * on the set

 as  . Show that 1 is

the identity for * and all elements of the set  are

invertible with  and 

Watch Video Solution

A = {1,  2,  3, 4} a ⋅ b = ab ( mod  5)

A

2− 1 = 3 4− 1 = 4.

167. Construct the composition table for the composition

of functions  de�ned on the  of(o) S = {f1,  f2,  f3,  f4}

https://dl.doubtnut.com/l/_xaTNokWu9DiX
https://dl.doubtnut.com/l/_37VZ6rNoL3Ye
https://dl.doubtnut.com/l/_kFGNrD6zh60h


four functions from  (the set of all complex numbers) to

itself, de�ned by

for all 

Watch Video Solution

C

f1(z) = z,   f2(z) = − z,   f3(z) = ,   f4(z) = −
1

z

1

z

z ∈ C.

168. Construct the composition table for  on set 

 .

Watch Video Solution

×4

S = {0,  1,  2,  3}

169. Construct the composition table for  on set 

 .

Watch Video Solution

+5

S = {0,  1,  2,  3,  4}

https://dl.doubtnut.com/l/_kFGNrD6zh60h
https://dl.doubtnut.com/l/_UMhXLZC7aFZY
https://dl.doubtnut.com/l/_aGeFsDzwXZVx


170. Construct the composition table for  on set 

 .

Watch Video Solution

×6

S = {0,  1,  2,  3,  4,  5}

171. Construct the composition table for  on 

 .

Watch Video Solution

×5

Z5 = {0,  1,  2,  3,  4}

172. For the binary operation  on set 

 , �nd the inverse of 3.

Watch Video Solution

×10

S = {1,  3,  7,  9}

https://dl.doubtnut.com/l/_aGeFsDzwXZVx
https://dl.doubtnut.com/l/_0tHfEfSPch4g
https://dl.doubtnut.com/l/_DxuCOXZ6lqX6
https://dl.doubtnut.com/l/_Gke3LOuhWTNl


Watch Video Solution

173. For the binary operation  on the set 

 , compute  .

Watch Video Solution

×7

S = {1,  2,  3,  4,  5,  6} 3− 1 ×7 4

174. Find the inverse of 5 under multiplication modulo 11

on  .

Watch Video Solution

Z11

175. Write the multiplication table for the set of integers

modulo 5.

Watch Video Solution

https://dl.doubtnut.com/l/_Gke3LOuhWTNl
https://dl.doubtnut.com/l/_ArI8bvJMeMtn
https://dl.doubtnut.com/l/_yvOYYKHmwHy8
https://dl.doubtnut.com/l/_ssyKzUNgzxub


Watch Video Solution

176. Consider the binary operation * and  de�ned by the

following tables on set  . (FIGURE) Show

that both the binary operations are commutative and

associative. Write down the identities and list the inverse

of elements.

Watch Video Solution

o

S = {a,  b,  c,  d}

177. De�ne a binary operation * on the set

 as  (mod 6). Show that

zero is the identity for this operation and each element 

of the set is invertible with  being the inverse of 

OR A binary operation * on the set  is

A = {0, 1, 2, 3, 4, 5} a ⋅ b = a + b

a

6 − a a.

{0, 1, 2, 3, 4, 5}

https://dl.doubtnut.com/l/_ssyKzUNgzxub
https://dl.doubtnut.com/l/_UJMkTO5eO6B4
https://dl.doubtnut.com/l/_p99uowYum2FU


de�ned as

Show that zero is the identity for this operation and each

element a of set is invertible with  being the inverse

of a.

Watch Video Solution

a ⋅ b = {a + b, if a + b < 6a + b − 6, if a + b ≥ 6

6 − a,

178. Write the identity element for the binary operations *

on the set  of all non-zero real numbers by the rule 

 for all 

Watch Video Solution

R0

a ⋅ b =
ab

2
a,  b ∈ R0

https://dl.doubtnut.com/l/_p99uowYum2FU
https://dl.doubtnut.com/l/_V89le6kwom2F


179. On the set  of all integers a binary operation * is

de�ned by  for all  . Write the

inverse of 4.

Watch Video Solution

Z

a ⋅ b = a + b + 2 a,  b ∈ Z

180. De�ne a binary operation on a set.

Watch Video Solution

181. De�ne a commutative binary operation on a set.

Watch Video Solution

https://dl.doubtnut.com/l/_ZwpPCryZqoID
https://dl.doubtnut.com/l/_2vV12EwIfQ8D
https://dl.doubtnut.com/l/_f1yp7gFmrNc0


182. De�ne an associative binary operation on a set.

Watch Video Solution

183. Write the total number of binary operations on a set

consisting of two elements.

Watch Video Solution

184. Write the identity element for the binary operation *

de�ned on the set  of all real numbers by the rule

 for all 

Watch Video Solution

R

a ⋅ b =
3ab

7
a,  b ∈ R.

https://dl.doubtnut.com/l/_tCyxvMe4i1Ox
https://dl.doubtnut.com/l/_8uvrzDVB1w8z
https://dl.doubtnut.com/l/_eZRKhcrIMJYB


185. Let * be a binary operation, on the set of all non-zero

real numbers, given by  for all  .

Write the value of  given by  .

Watch Video Solution

a ⋅ b =
ab

5
a,  b ∈ R − {0}

x 2 ⋅ (x ⋅ 5) = 10

186. Write the inverse of 5 under multiplication modulo 11

on the set {1, 2, ....., 10}.

Watch Video Solution

187. De�ne identity element for a binary operation de�ned

on a set.

Watch Video Solution

https://dl.doubtnut.com/l/_2jAiv8Ofm1Ex
https://dl.doubtnut.com/l/_0ewUgvYDMOVX
https://dl.doubtnut.com/l/_LcTsXuF9uT6y


188. Write the composition table for the binary operation

multiplication modulo  on the set 

 .

Watch Video Solution

10 ( ×10 )

S = {2,  4,  6,  8}

189. Write the composition table for the binary operation

multiplication modulo  de�ned on the set 

 .

Watch Video Solution

10 ( ×10 )

S = {1,  3,  7,  9}

https://dl.doubtnut.com/l/_LcTsXuF9uT6y
https://dl.doubtnut.com/l/_pLCVJx95u1mf
https://dl.doubtnut.com/l/_6SZRXjSIL75O


190. For the binary operation multiplication modulo

 de�ned on the set  . Write the

value of  .

Watch Video Solution

5 ( ×5 ) S = {1,  2,  3,  4}

(3 ×5 4− 1)
− 1

191. Write the composition table for the binary operation

 (multiplication modulo 5) on the set 

 .

Watch Video Solution

×5

S = {0,  1,  2,  3,  4}

192. A binary operation * is de�ned on the set  of all real

numbers by the rule  for all  .

R

a ⋅ b = √a2 + b2 a,  b ∈ R

https://dl.doubtnut.com/l/_e6I1ldWSLyjO
https://dl.doubtnut.com/l/_EeCRT9bMcPW7
https://dl.doubtnut.com/l/_4ElQFJ60Y0es


Write the identity element for * on 

Watch Video Solution

R.

193. Let  (addition modulo 6) be a binary operation on 

 . Write the value of 

 .

Watch Video Solution

+6

S = {0,  1,  2,  3,  4,  5}

2 +6 4− 1 +6 3− 1

194. Let * be a binary operation de�ned by

 . Find 4*5.

Watch Video Solution

a ⋅ b = 3a + 4b − 2

https://dl.doubtnut.com/l/_4ElQFJ60Y0es
https://dl.doubtnut.com/l/_8bxrlMVUFpzU
https://dl.doubtnut.com/l/_VbilVKI6qGux
https://dl.doubtnut.com/l/_0Zfh9qHX3dpc


195. If the binary operation * on the set  of integers is

de�ned by  , �nd the value of  .

Watch Video Solution

Z

a ⋅ b = a + 3b2 2 ⋅ 4

196. Let * be a binary operation on  given by 

 . Write the value of 

.

Watch Video Solution

N

a ⋅ b = HCF  (a,  b),   a,  b ∈ N 22 ⋅ 4

197. Let * be a binary operation on set of integers 

de�ned by  . Find the value of  .

Watch Video Solution

I,

a ⋅ b = 2a + b − 3 3 ⋅ 4

https://dl.doubtnut.com/l/_0Zfh9qHX3dpc
https://dl.doubtnut.com/l/_y5j9FMp7y0ov
https://dl.doubtnut.com/l/_x3ucrMtdfFUL


198. If  then the value of  is 

 then the value of  is 

 (ii)   (iv) 

Watch Video Solution

a ⋅ b = a2 + b2, (4 ⋅ 5) ⋅ 3

a ⋅ b = a2 + b2, (4 ⋅ 5) ⋅ 3

(42 + 52) + 32 (4 + 5)2 + 32 412 + 32

(4 + 5 + 3)2

199. If  denote the bigger among  and  and if 

 , then 

A. 31

B. 14

C. 10

D. 7

a ⋅ b a b

ab = (a ∗ b) + 3 4. 7 =

https://dl.doubtnut.com/l/_KvjriWhAFlmq
https://dl.doubtnut.com/l/_WQ5ATrwBK0zT


Answer: C

Watch Video Solution

200. If the binary operation * on Z is de�ned by

 , then value of  is 233

(b) 33 (c) 55 (d) 

Watch Video Solution

a ⋅ b = a2 − b2 + ab + 4 (2 ⋅ 3) ⋅ 4

−55

201. For the binary operation * on  de�ned by 

 the identity element is

A. -2

B. 0

Z

a ∗ b = a + b + 1

https://dl.doubtnut.com/l/_WQ5ATrwBK0zT
https://dl.doubtnut.com/l/_DWxEyY3lYK7V
https://dl.doubtnut.com/l/_aXRbVykmpi6F


C. 1

D. -1

Answer: D

Watch Video Solution

202. If a binary operation * is de�ned on the set  of

integers as  , then the value of  is

A. 2

B. 4

C. 5

D. 6

Z

a ∗ b = 3a − b (2 ∗ 3) ∗ 4

https://dl.doubtnut.com/l/_aXRbVykmpi6F
https://dl.doubtnut.com/l/_ftbh5kKCMDv0


Answer: C

Watch Video Solution

203.  denote the set of all positive rational numbers. If

the binary operation  on  is de�ned as a 

 then the inverse of  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

Q+

⊙ Q+

⊙ b = ,
ab

2
3

4

3

1

3

2

3

5

3

https://dl.doubtnut.com/l/_ftbh5kKCMDv0
https://dl.doubtnut.com/l/_KfuQKnBeczrV


Watch Video Solution

204. If  is the set of all matrices of the form  ,

where  , then the identity element with

respect to the multiplication of matrices as binary

operation, is  (b)  (c) 

 (d) 

Watch Video Solution

G [ × × ]

x ∈ R − {0}

[1111] [ − 1/2 − 1/2 − 1/2 − 1/2]

[1/21/21/21/2] [ − 1 − 1 − 1 − 1]

205.  is the set of all positive rational numbers with

the binary operation * de�ned by  for all 

 . The inverse of an element  is  (b) 

(c)  (d) 

Watch Video Solution

Q+

a ⋅ b =
ab

2

a,  b ∈ Q+ a ∈ Q+ a
1

a
2

a

4
a

https://dl.doubtnut.com/l/_KfuQKnBeczrV
https://dl.doubtnut.com/l/_IblFGGvKjhiH
https://dl.doubtnut.com/l/_VnFuysMdLn8S


206. If the binary operation  is de�ned on the set 

of all positive rational numbers by  Then, 

 is equal to

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

⊙ Q+

a ⊙ b = .
ab

4

3 ⊙ ( ⊙ )
1

5

1
2

3

160

5

160

3

10

3

40

https://dl.doubtnut.com/l/_VnFuysMdLn8S
https://dl.doubtnut.com/l/_vRpiFDtrWKKX


207. Let * be a binary operation de�ned on set  by

the rule * . Then, the identity element for *

is

A. 

B. 

C. 

D. 0

Answer: D

Watch Video Solution

Q − {1}

a b = a + b − ab

1

a − 1

a

a

a − 1

https://dl.doubtnut.com/l/_XoM8j2Y2RnQn


208. Which of the following is true? * de�ned by

 is a binary operation on  (b) * de�ned by 

 is a binary operation on  (c) all binary

commutative operations are associative (d) subtraction is

a binary operation on 

Watch Video Solution

a ⋅ b =
a + b

2
Z

a ⋅ b =
a + b

2
Q

N

209. The binary operation * de�ned on  by 

 for all  is (a) commutative

only (b) associative only (c) commutative and associative

both (d) none of these

A. commutative and associative both

N

a ⋅ b = a + b + ab a,  b ∈ N

https://dl.doubtnut.com/l/_c916biVPQfPf
https://dl.doubtnut.com/l/_caO6u3JqOUtG


B. associative only

C. commutative and associative both

D. None of these

Answer: C

Watch Video Solution

210. If a binary operation * is de�ned by

 , then  is equal to (a)

20 (b) 40 (c) 400 (d) 445

Watch Video Solution

a ⋅ b = a2 + b2 + ab + 1 (2 ⋅ 3) ⋅ 2

https://dl.doubtnut.com/l/_caO6u3JqOUtG
https://dl.doubtnut.com/l/_lAs0ZCYV8qU3


211. Let * be a binary operation on  de�ned by

 . Then, * is commutative but not associative

associative but not commutative neither commutative nor

associative (d) both commutative and associative

A. (a) commutative but not associative

B. (b) associative but not commutative

C. (c) neither commutative nor associative

D. (d) both commutative and associative

Answer: (a) commutative but not associative

Watch Video Solution

R

a ⋅ b = ab + 1

https://dl.doubtnut.com/l/_vZiSTDQt1JFZ


212. Subtraction of integers is

A. (a) Commutative but not associative

B. (b) Commutative and associative

C. (c) Associative but not commutative

D. (d) Neither commutative nor associative

Answer: (d) Neither commutative nor associative

Watch Video Solution

213. The law  is called

A. (a) closure law

a + b = b + a

https://dl.doubtnut.com/l/_vEUIrTQOnIj6
https://dl.doubtnut.com/l/_QuI4nT1zyKVO


B. (b) associative law

C. (c) commutative law

D. (d) distributive law

Answer: (c) commutative law

Watch Video Solution

214. An operation * is de�ned on the set  of non-zero

integers by  for all . Then the property

satis�ed is

A. (a) closure

B. (b) commutative

C. (c) associative

Z

a ⋅ b =
a

b
a,  b ∈ Z

https://dl.doubtnut.com/l/_QuI4nT1zyKVO
https://dl.doubtnut.com/l/_pSfMp1qMiJ0y


D. (d) none of these

Answer: (d) none of these

Watch Video Solution

215. On  an operation * is de�ned by  *  for

all  . The operation * on  is

A. (a) commutative and associative

B. (b) associative but not commutative

C. (c) not associative

D. (d) not a binary

Answer: (c) not associative

Z a b = a2 + b2

a,  b ∈ Z Z

https://dl.doubtnut.com/l/_pSfMp1qMiJ0y
https://dl.doubtnut.com/l/_Xef2N6BKJXhE


Watch Video Solution

216. A binary operation  on  de�ned by 

for all  , is (a) commutative (b) associative (c) not

commutative (d) commutative and associative

A. (a) commutative

B. (b) associative

C. (c) not commutative

D. (d) commutative and associative

Answer: (c) not commutative

Watch Video Solution

∗ Z a ∗ b = 3a + b

a,  b ∈ Z

https://dl.doubtnut.com/l/_Xef2N6BKJXhE
https://dl.doubtnut.com/l/_JvkWhyqBMIK0
https://dl.doubtnut.com/l/_lisqsnTJWRrF


217. Let be a binary operation on  de�ned by 

 for all  . The identity element

for  in  is

A. (a) 

B. (b) 

C. (c) 

D. (d) Does not Exist

Answer: (a) 

Watch Video Solution

∗ N

a ∗ b = a + b + 10 a,  b ∈ N

∗ N

−10

0

10

−10

218. Consider the binary operation  de�ned on 

by the rule  for all  .

∗ Q − {1}

a ∗ b = a + b − ab a,  b ∈ Q − {1}

https://dl.doubtnut.com/l/_lisqsnTJWRrF
https://dl.doubtnut.com/l/_TX8uk6Gq23cU


The identity element in  is

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: (a) 

Watch Video Solution

Q − {1}

0

1

1

2

−1

0

219. For the binary operation  de�ned on  by

the rule  for all , the

inverse of  is

∗ R − { − 1}

a ∗ b = a + b + ab a,  b ∈ R − {1}

a

https://dl.doubtnut.com/l/_TX8uk6Gq23cU
https://dl.doubtnut.com/l/_xFVjYk4w7pos


A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: (b) 

Watch Video Solution

a

−
a

a + 1

1

a

a2

−
a

a + 1

220. For the multiplication of matrices as a binary

operation on the set of all matrices of the form

 the inverse of  is

A. (a)

[
a b

−b a
],  a,  b ∈ R [

2 3

−3 2
]

[
−2 3

−3 −2
]

https://dl.doubtnut.com/l/_xFVjYk4w7pos
https://dl.doubtnut.com/l/_djM9D3y0gOZD


B. (b) 

C. (c) 

D. (d) 

Answer: (c) 

Watch Video Solution

[23 − 32]

[ ]

2
13

− 3

13
3

13
2

13

[
1 0

0 1
]

[ ]

2
13

− 3

13
3

13
2

13

221. On the set  of all positive rational numbers a

binary operation * is de�ned by  for all 

 . The inverse of  is

A. (a) 

B. (b) 

Q+

a ∗ b =
ab

2

a,  b ∈ Q+ 8

1

8

1
2

https://dl.doubtnut.com/l/_djM9D3y0gOZD
https://dl.doubtnut.com/l/_cfI1FxahfwTl


C. (c) 

D. (d) 

Answer: (b) 

Watch Video Solution

2

4

1

2

222. Let  be a binary operation de�ned on  by the

rule  for all  . The inverse of  is

A. (a) 

B. (b) 

C. (c) 

D. (d) none of these

∗ Q+

a ∗ b =
ab

3
a,  b ∈ Q+ 4 ∗ 6

9

8

2

3

3

2

https://dl.doubtnut.com/l/_cfI1FxahfwTl
https://dl.doubtnut.com/l/_7x0OtSI0PQ4O


Answer: (a) 

Watch Video Solution

9

8

223. The number of binary operations that can be de�ned

on a set of  elements is

A. (a)  

B. (b)   

C. (c) 

D. (d) 

Answer: (c) 

Watch Video Solution
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Others

224. The number of commutative binary operations that

can be de�ned on a set of  elements is

A. (a) 

B. (b) 

C. (c) 

D. (d)

Answer: (b) 

Watch Video Solution
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https://dl.doubtnut.com/l/_FH6Clz62Xtqx


1. On the power set  of a non-empty set  , we de�ne an

operation  by  Then which are

of the following statements is true about  commutative

and associative without an identity commutative but not

associative with an identity associative but not

commutative without an identity (d) associative and

commutative with an identity

View Text Solution

P A

XY = (X ∩ Y ) ∪ (X ∩ Y )

https://dl.doubtnut.com/l/_FH6Clz62Xtqx

