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BINARY OPERATIONS

Others

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/_JzRoxgBulrSz


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

W t h Vid S l ti

https://dl.doubtnut.com/l/_JzRoxgBulrSz
https://dl.doubtnut.com/l/_giVvCF3R93kU
https://dl.doubtnut.com/l/_SN12Ys5yNX0M


Watch Video Solution

4. 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

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

 as a * b=a+b(mod 6) 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

6 − a a.

https://dl.doubtnut.com/l/_SN12Ys5yNX0M
https://dl.doubtnut.com/l/_MSYhtnzIi8BJ
https://dl.doubtnut.com/l/_E2FGxysN9Idy
https://dl.doubtnut.com/l/_7ql88caj4l9w


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, − i}

7. 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]

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

rational numbers) de�ned by  for all 

Q0

a ⋅ b =
3ab

5

https://dl.doubtnut.com/l/_7ql88caj4l9w
https://dl.doubtnut.com/l/_ruXH9r95VSIP
https://dl.doubtnut.com/l/_evJbYxkaq7xO


Find the identity element.

Watch Video Solution

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

10. 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/_evJbYxkaq7xO
https://dl.doubtnut.com/l/_u0Ir8Pwhyb3O
https://dl.doubtnut.com/l/_Sd3oWCUxSGsr
https://dl.doubtnut.com/l/_TUiqEOPvF75m


11. 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,

12. De�ne a binary operation  on the set 

 as  . Show that  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) 1

∗ A

2− 1 = 3 4− 1 = 4.

https://dl.doubtnut.com/l/_TUiqEOPvF75m
https://dl.doubtnut.com/l/_Gfl6eSsaoef0


13. 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}

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

the binary operation  on  is de�ned as 

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

Watch Video Solution

Q+

. Q+ a. b = ,
ab

2
4
3

1

3

2

3

https://dl.doubtnut.com/l/_Vwn8lz0HDR7v
https://dl.doubtnut.com/l/_0E568CRmifuK


15. 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.

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

operation * by  Then

which are the following statements is true about  1)

commutative and associative without an identity

2)commutative but not associative without an identity

3)associative but not commutative without an identity 4)

commutative and associative with an identity

P

X ⋅ Y = (X − ∩Y ) ∪ (X ∩ Y − )

https://dl.doubtnut.com/l/_FSFrahoKyTna
https://dl.doubtnut.com/l/_wduGbyC2gFsC


Watch Video Solution

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

 , then value of  is`

A. 21

B. 33

C. 37

D. 41

Answer: B

Watch Video Solution

a ⋅ b = a2 − b2 + ab + 4 (2 ⋅ 3) ⋅ 4

18. Is * de�ned by *  is binary operation on Z.a b =
a + b

2

https://dl.doubtnut.com/l/_wduGbyC2gFsC
https://dl.doubtnut.com/l/_L3TUMjmLS3Dg
https://dl.doubtnut.com/l/_aixl3HzjCwOC


Watch Video Solution

19. 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

20. 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/_aixl3HzjCwOC
https://dl.doubtnut.com/l/_nwomoPLVpfqF
https://dl.doubtnut.com/l/_4viK9inMFMzI


21. 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

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

de�ned by  for 

 Then, with respect to * on A Find the

identity element in A Find the invertible elements of A.

Watch Video Solution

A = QxQ

(a, b) ⋅ (c, d) = (ac, b + ad)

(a, b), (c, d) ∈ A.

https://dl.doubtnut.com/l/_4viK9inMFMzI
https://dl.doubtnut.com/l/_57cIczY9ZtrU
https://dl.doubtnut.com/l/_fDum6xBLpSRA


23. 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

24. 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/_SjEjeXwGWOUU
https://dl.doubtnut.com/l/_pRHbBAllUDgo


25. 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 ?

26. 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

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

operation * is de�ned by  for all  Finda ⋅ b =
ab

5
a, b ∈ Q.

https://dl.doubtnut.com/l/_bHr5YBgo4irn
https://dl.doubtnut.com/l/_iC0uE1UVUaKn
https://dl.doubtnut.com/l/_w0O5ipIV22Pr


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

zero element of Q is invertible.

Watch Video Solution

28. 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]

29. Find 

Watch Video Solution

if 3x − 4y = sinx
dy

dx

https://dl.doubtnut.com/l/_w0O5ipIV22Pr
https://dl.doubtnut.com/l/_RquUzLwXFAd8
https://dl.doubtnut.com/l/_S7I3tHoqpdaK


30. Let  and * be an operation on 

de�ned by  where  is the last non-negative

remainder when  is divided by  Prove that * is a

binary operation on S.

Watch Video Solution

S = {0, 1, 2, 3, 4} S

a ⋅ b = r, r

a + b 5.

31. 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

https://dl.doubtnut.com/l/_pdKWUIq8v5Q7
https://dl.doubtnut.com/l/_uDKm6VHDsnLV


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

 given by . 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( mod 6)

1− 1 = 1 5− 1 = 5

33. 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.

https://dl.doubtnut.com/l/_ptcWTgHPhx3o
https://dl.doubtnut.com/l/_ZmpbaxRFZRBz


34. 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 ' ⋅ '

35. 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/_Yty6wDUBg0tw
https://dl.doubtnut.com/l/_RlRjMq1qMGuA


36. 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.

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

 , show that * is no associative.

Watch Video Solution

a ⋅ b =
a − b

2

38. Find the identity element in set  of all positive

rational numbers for the operation * de�ned by

 for all 

Q+

a ⋅ b =
ab

2
a, b ∈ Q+ .

https://dl.doubtnut.com/l/_6aGqWCWq7ACZ
https://dl.doubtnut.com/l/_ayTSfbYHG0vy
https://dl.doubtnut.com/l/_Ck81ui2eiQ4z


Watch Video Solution

39. 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

40. 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)

U

P (S).

https://dl.doubtnut.com/l/_Ck81ui2eiQ4z
https://dl.doubtnut.com/l/_URGgpW9EUu35
https://dl.doubtnut.com/l/_Cn21BC4N2dr1


41. 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

42. 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,

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

all a,b  Q ,�nd identity element in Q

ab

4

∈

https://dl.doubtnut.com/l/_zGzpMPkPpdAj
https://dl.doubtnut.com/l/_nG9blIxowEpc
https://dl.doubtnut.com/l/_Dtxiw3BD1HX9


Watch Video Solution

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

all positive rational numbers by  Then, 

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

Watch Video Solution

o Q+

aob = .
ab

4

3o( o )
1

5

1

2

3

160

5

160

3

10

3

40

45. 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.

https://dl.doubtnut.com/l/_Dtxiw3BD1HX9
https://dl.doubtnut.com/l/_6HziDgIQ8B5R
https://dl.doubtnut.com/l/_hPULzs6VR04h
https://dl.doubtnut.com/l/_VEM6lrBCcnV5


46. 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.

47. 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

https://dl.doubtnut.com/l/_VEM6lrBCcnV5
https://dl.doubtnut.com/l/_TMitFd05thxD


48. 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.

49. 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

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

by  . Prove that  is not a binary operation on 

W ⋅

a ⋅ b = ab ⋅

https://dl.doubtnut.com/l/_BZq1yafpNzyq
https://dl.doubtnut.com/l/_2Geu5PSBuWgO
https://dl.doubtnut.com/l/_c0c0UkTbMJFH


Watch Video Solution

W .

51. 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

52. Let  be the set of all 2X2 real singular matrices . On 

 , let  be an operation de�ned by,  for all 

 Prove that  is a binary operation on 

Watch Video Solution

M

M ⋅ A ⋅ B = AB

A,  B ∈ M . ⋅ M .

https://dl.doubtnut.com/l/_c0c0UkTbMJFH
https://dl.doubtnut.com/l/_h7xTzzEYVYbL
https://dl.doubtnut.com/l/_MVB5MjnAFTi9


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 = ab

a,  b ∈ N

54. 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

55. Determine whether * on  de�ned by 

 for all  de�ne a binary

N

a ⋅ b = a + b − 2 a,  b ∈ N

https://dl.doubtnut.com/l/_CzHDha29p3zQ
https://dl.doubtnut.com/l/_1Pue2kqSb0P1
https://dl.doubtnut.com/l/_E8AbwsB0Od4w


operation on the given set or not:

Watch Video Solution

56. 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

57. 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/_E8AbwsB0Od4w
https://dl.doubtnut.com/l/_EZugK3UDyhGu
https://dl.doubtnut.com/l/_ZgqoqAp1tsbN


58. '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

59.  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

60. 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/_ZgqoqAp1tsbN
https://dl.doubtnut.com/l/_6OHPJnxZVWYP
https://dl.doubtnut.com/l/_YW6wyeolnsxx
https://dl.doubtnut.com/l/_BxzInBMrF2Fr


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�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 +

62. 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/_BxzInBMrF2Fr
https://dl.doubtnut.com/l/_atXgHgLSfMMH
https://dl.doubtnut.com/l/_aA26oUXIVKcj


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

Z +

a ⋅ b = |a − b|

Z +

64. 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/_aA26oUXIVKcj
https://dl.doubtnut.com/l/_XH2DCOwLvyTg
https://dl.doubtnut.com/l/_cDOJob1a4fao


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

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

Watch Video Solution

Z +

65. 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 real numbers.

Watch Video Solution

R

a ⋅ b = a + 4b2

R

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

by . Find the value of .

Watch Video Solution

⋅

a ⋅ b = 2a + b − 3 3 ⋅ 4

https://dl.doubtnut.com/l/_cDOJob1a4fao
https://dl.doubtnut.com/l/_unkuiPfzv7MH
https://dl.doubtnut.com/l/_RZlbKSNSeV09


67. Is  de�ned on the *  of

a and b a binary operation? Justify your answer.

Watch Video Solution

⋅ set{1, 2,3, 4,5}  by a b=L
.
C

.
M .

68. Let  . Find the total number of binary

operations on 

Watch Video Solution

S = {a,  b,  c}

S.

69. Find the total number of binary operations on  .

Watch Video Solution

{a,  b}

https://dl.doubtnut.com/l/_RZlbKSNSeV09
https://dl.doubtnut.com/l/_MzfrV19hSsYW
https://dl.doubtnut.com/l/_NdL7TQGJXdd2
https://dl.doubtnut.com/l/_s3ra9MTYotv4


70. Prove that the operation * on the set

 de�ned by  is

a binary operation.

Watch Video Solution

M = {[a00b] : a,  b ∈ R − {0}} A ⋅ B = AB

71. 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

72. The binary operation  is de�ned as 

. Find .

∗ :R × R → R

a ∗ b = 2a + b (2 ∗ 3) ∗ 4

https://dl.doubtnut.com/l/_xxwYPPytlUoN
https://dl.doubtnut.com/l/_WwQVmjV4Gti1
https://dl.doubtnut.com/l/_tyrJKy0pNcJ6


Watch Video Solution

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

 for all  Find 

Watch Video Solution

N

a ⋅ b = LCM (a, b) a, b ∈ N. 5 ⋅ 7.

74. 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/_tyrJKy0pNcJ6
https://dl.doubtnut.com/l/_sV6kzVnXEODT
https://dl.doubtnut.com/l/_K1ynEsUpIlU3


75. 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.

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

rational numbers by the rule *  for all 

 . Show that * is commutative on 

Watch Video Solution

Q − {0}

a b =
ab

4

a,  b ∈ Q − {0} Q
.

− {0}

77. Examine whether the binary operation  de�ned on 

by  is commutative or not.

∗ R

a ∗ b = ab + 1

https://dl.doubtnut.com/l/_0pbCEBC6lq67
https://dl.doubtnut.com/l/_HX2DQFaku4N6
https://dl.doubtnut.com/l/_2e5XJzrLS5aQ


Watch Video Solution

78. 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.

79. Discuss the commutativity 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://dl.doubtnut.com/l/_2e5XJzrLS5aQ
https://dl.doubtnut.com/l/_PKpKHneUFM6M
https://dl.doubtnut.com/l/_wYimA1vENCKF
https://dl.doubtnut.com/l/_zQcFQ86Ee68Q


80. Discuss the commutativity of the binary operation * on

R de�ned by  for all 

Watch Video Solution

a ⋅ b = a2b a, b ∈ R.

81. 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

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

numbers, de�ned by   for all  Is 

commutative on 

⋅

a ⋅ b = ab a, b ∈ N. ' ⋅ '

N ?

https://dl.doubtnut.com/l/_zQcFQ86Ee68Q
https://dl.doubtnut.com/l/_FMkZpiqwwza0
https://dl.doubtnut.com/l/_ozyGcozItF7S


Watch Video Solution

83. Let * be a binary operation on  given by 

 for all  , then �nd: 

Watch Video Solution

N

a ⋅ b = 2a + 3b a,  b ∈ N 5 ⋅ 4,  1 ⋅ 4,

84. 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 . ∗

∗

https://dl.doubtnut.com/l/_ozyGcozItF7S
https://dl.doubtnut.com/l/_ohUMvW9iWFay
https://dl.doubtnut.com/l/_PF4eSx7kU0B1


85. Consider the binary operations  and 

 de�ned as  and  for

all  Show that  is commutative but not

associative,  is associative but not commutative.

Watch Video Solution

⋅ :R × R → R

o :R × R → R a ⋅ b = |a − b| aob = a

a,  b ∈ R. ⋅

o

86. 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.

https://dl.doubtnut.com/l/_Q2jmGKu1je43
https://dl.doubtnut.com/l/_WkEEv6pC95D4
https://dl.doubtnut.com/l/_jRrLso0lvvhW


87. 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. ' ⋅ '

88. 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

https://dl.doubtnut.com/l/_jRrLso0lvvhW
https://dl.doubtnut.com/l/_cH7GGI4joljm


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

 for all  Find 

 .

Watch Video Solution

⋅ N

a ⋅ b = LCM(a,  b) a,  b ∈ N.

2 ⋅ 4,  3 ⋅ 5,  1 ⋅ 6

90. Let  be a binary operation on N given by 

 for all  Find 

Watch Video Solution

' ⋅ '

a ⋅ b = L
.
C

.
M(a, b) a, b ∈ N. 5 ⋅ 7, 20 ⋅ 16

91. Determine whether * on  de�ned by a * b=1 for all 

 is associative or commutative?

Watch Video Solution

N

a,  b ∈ N

https://dl.doubtnut.com/l/_j8uG8YmHOyQn
https://dl.doubtnut.com/l/_N4vuLpuqf4GY
https://dl.doubtnut.com/l/_HKNXpw82n686


92. Determine whether  on  de�ned by 

for all  is commutative?

Watch Video Solution

⋅ Q a ⋅ b =
a + b

2

a,  b ∈ Q

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

Let  be a binary operation on  de�ned by  for

all  Is  commutative  ?

Watch Video Solution

A

⋅ A a ⋅ b = b

a,  b ∈ A. ⋅ A

94. Check the commutativity of * on  de�ned by 

 for all  .

Z

a ⋅ b = a + b + ab a,  b ∈ Z

https://dl.doubtnut.com/l/_HKNXpw82n686
https://dl.doubtnut.com/l/_OdtDyPOelJ5a
https://dl.doubtnut.com/l/_USAjE9OoRTxI
https://dl.doubtnut.com/l/_PWdf3Ci4AoFJ


Watch Video Solution

95. Check the commutativity of * on  de�ned by 

 for all  .

Watch Video Solution

N

a ⋅ b = 2ab a,  b ∈ N

96. Check the commutativity of * on  de�ned by

 for all  .

Watch Video Solution

Q

a ⋅ b = a − b a,  b ∈ Q

97. Check the commutativity of O on  de�ned by

 for all  .

Q

a  b = a2 + b2 a,  b ∈ Q

https://dl.doubtnut.com/l/_PWdf3Ci4AoFJ
https://dl.doubtnut.com/l/_mRi53sTamKKy
https://dl.doubtnut.com/l/_CE6Z15pwC4S7
https://dl.doubtnut.com/l/_mLl5QzZMRjUH


Watch Video Solution

98. Check the commutativity and associativity of * on 

de�ned by  for all  .

Watch Video Solution

Q

a ⋅ b =
ab

2
a,  b ∈ Q

99. Check the commutativity of * on  de�ned by

 for all  .

Watch Video Solution

Q

a ⋅ b = ab2 a,  b ∈ Q

100. Check the commutativity of * on  de�ned by

 for all  .

Q

a ⋅ b = a + ab a,  b ∈ Q

https://dl.doubtnut.com/l/_mLl5QzZMRjUH
https://dl.doubtnut.com/l/_DDg1ljCFGoYi
https://dl.doubtnut.com/l/_Jskz4CqVdzyu
https://dl.doubtnut.com/l/_r8e2kJ4CXMED


Watch Video Solution

101. Check the commutativity and associativity of * on 

de�ned by  for all  .

Watch Video Solution

R

a ⋅ b = a + b − 7 a,  b ∈ Q

102. Check the commutativity of * on  de�ned by

 for all  .

Watch Video Solution

Q

a ⋅ b = (a − b)2
a,  b ∈ Q

103. Check the commutativity and associativity of * on 

de�ned by  for all  .

Q

a ⋅ b = ab + 1 a,  b ∈ Q

https://dl.doubtnut.com/l/_r8e2kJ4CXMED
https://dl.doubtnut.com/l/_K9oBLfd8MTOw
https://dl.doubtnut.com/l/_MhiwBZXfo1dQ
https://dl.doubtnut.com/l/_v1YleZVuK06G


Watch Video Solution

104. 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

105. Check the commutativity and associativity of * on 

de�ned by a*b=  for all  .

Watch Video Solution

Z

a − b a,  b ∈ Z

https://dl.doubtnut.com/l/_v1YleZVuK06G
https://dl.doubtnut.com/l/_Mc2AUirdFcw6
https://dl.doubtnut.com/l/_sqCwkycS345u


106. Check the commutativity and associativity of * on 

de�ned bya*b=  for all  .

Watch Video Solution

Q

ab

4
a,  b ∈ Q

107. Check the commutativity and associativity of * on 

de�ned bya*b=  for all  .

Watch Video Solution

Z

a + b − ab a,  b ∈ Z

108. Check the commutativity and associativity of * on 

de�ned by a*b=  for all  .

Watch Video Solution

N

gcd(a,  b) a,  b ∈ N

https://dl.doubtnut.com/l/_PN5Rt7qVngRr
https://dl.doubtnut.com/l/_9rsMtrhdBBhF
https://dl.doubtnut.com/l/_UM4p7sCrPt80


109. 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.

110. Show that the binary operation * on  de�ned by a*b=

 is not commutative.

Watch Video Solution

Z

3a + 7b

111. On the set  of integers a binary operation * is de�ned

by a*b=  for all  . Prove that * is not

Z

ab + 1 a,  b ∈ Z

https://dl.doubtnut.com/l/_w4M5s9CoBJ6A
https://dl.doubtnut.com/l/_D7diL300keY5
https://dl.doubtnut.com/l/_ORxqbg2chmTU


associative on 

Watch Video Solution

Z.

112. Q, the set of all rational number, * is de�ned by a*b=

 , show that * is not associative.

Watch Video Solution

a − b

2

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

de�ned by a*b= a+3b-4 . Prove that * is neither

commutative nor associative on 

Watch Video Solution

Z

Z.

https://dl.doubtnut.com/l/_ORxqbg2chmTU
https://dl.doubtnut.com/l/_yRZEpVOblvE0
https://dl.doubtnut.com/l/_dIa1adcTzl6R
https://dl.doubtnut.com/l/_HJkU68n3lC6L


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

operation * is de�ned by a*b=  , prove that * is

associative on 

Watch Video Solution

Q

ab

5

Q.

115. The binary operation * is de�ned by a*b=  on the set

 of all rational numbers. Show that * is associative.

Watch Video Solution

ab

7

Q

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

operation * is de�ned by a*b=  . Show that * is not

associative on 

Watch Video Solution

Q

a + b

2

Q.

https://dl.doubtnut.com/l/_HJkU68n3lC6L
https://dl.doubtnut.com/l/_D74PumeoDn3d
https://dl.doubtnut.com/l/_Oo0lblUuc9gQ


Watch Video Solution

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.

118. 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/_Oo0lblUuc9gQ
https://dl.doubtnut.com/l/_tPS57Rz3N64X
https://dl.doubtnut.com/l/_aB5BtOMTpZZv


119. If * de�ned on the set R of real numbers by a*b=  ,

�nd the identity element in R for the binary operation *.

Watch Video Solution

3ab

7

120. Find the identity element in set  of all positive

rational numbers for the operation * de�ned by a*b=

for all 

Watch Video Solution

Q+

ab

2

a, b ∈ Q+ .

121. If * is de�ned on the set R of all real numbers by a*b=

 , �nd the identity element in R with respect to *.

Watch Video Solution

√a2 + b2

https://dl.doubtnut.com/l/_PdIg6AY3fdgQ
https://dl.doubtnut.com/l/_17J1mMUnBDWx
https://dl.doubtnut.com/l/_APybI41kt330


122. 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).

123. Let S be a non- empty set and P (s) be the power set of

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

operation on P( S) .

Watch Video Solution

https://dl.doubtnut.com/l/_APybI41kt330
https://dl.doubtnut.com/l/_p5lmgStW3K65
https://dl.doubtnut.com/l/_cJxeC1dVoa24


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

integers de�ned by a*b=  for all  .

Watch Video Solution

I +

a + b a,  b ∈ I +

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

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

 .

Watch Video Solution

a + b + ab

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

 then �nd the identity element with respect

to *.

= a + b − 5,

https://dl.doubtnut.com/l/_30YPYjYOJTQf
https://dl.doubtnut.com/l/_3ntCs4bymHaA
https://dl.doubtnut.com/l/_7P4vRzft0u4t


Watch Video Solution

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

de�ned by a*b=  , then �nd the identity element.

Watch Video Solution

Z

a + b + 2

128. 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/_7P4vRzft0u4t
https://dl.doubtnut.com/l/_6ReIKMn2JSXN
https://dl.doubtnut.com/l/_1aDZwMBrANtO


129. 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]

130. 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/_Lw777byrRfVW
https://dl.doubtnut.com/l/_Bd8D9DrpqbTQ


131. 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.

132. 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/_4O69TgNm6GFP
https://dl.doubtnut.com/l/_9f5lCdW7RioC


133. Let * be a binary operation on  given by a*b=

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

commutative?

Watch Video Solution

N

L
.
C

.
M(a,  b) a,  b ∈ N

134. 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/_8tdvmlZPvhVD
https://dl.doubtnut.com/l/_GHDPECVevSMB


135. 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

136. 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/_rk0tscAfDBXG
https://dl.doubtnut.com/l/_LGbSMFaS1Vl8


137. 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).

138. 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/_y08K5kAWCGTg
https://dl.doubtnut.com/l/_UnynK7nPYcWM
https://dl.doubtnut.com/l/_MUnPmU8CFE0i


139. 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)

140. 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/_MUnPmU8CFE0i
https://dl.doubtnut.com/l/_Ox4PMkUJ8rHG


141. 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

142. 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/_onWEV139KB0h
https://dl.doubtnut.com/l/_nF4Xb29z10e6


143. 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.

144. 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/_PKZWBovuTrVU
https://dl.doubtnut.com/l/_YCLwLBNrmP6y


145. 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.

146. 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/_ycyJ703bbTtw
https://dl.doubtnut.com/l/_lxLNROIA2pj4


147. 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}

148. Determine the total number of binary operations on

the set  having 1 as the identity element.

Watch Video Solution

S = {1,  2}

149. Let * be a binary operation on  de�ned by a*b= 

 for all  Show that * is both

commutative and associative.

Z

a + b − 4 a,  b ∈ Z.

https://dl.doubtnut.com/l/_dPqLUNn5aIic
https://dl.doubtnut.com/l/_AvDhVfTj44nm
https://dl.doubtnut.com/l/_5gbV0YoAGt5C


Watch Video Solution

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

 for all  (i)Find the identity element in 

 (ii) Find the invertible elements in 

Watch Video Solution

Z

a + b − 4 a,  b ∈ Z.

Z. Z.

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

rational numbers) de�ned by a*b=  for all  .

Show that * is commutative as well as associative. Also,

�nd the identity element, if it exists.

Watch Video Solution

Q0

3ab

5
a,  b ∈ Q0

https://dl.doubtnut.com/l/_5gbV0YoAGt5C
https://dl.doubtnut.com/l/_SqqvEfnNXSt0
https://dl.doubtnut.com/l/_VFAKphdpDnun
https://dl.doubtnut.com/l/_9tTel33B24v2


152. 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}

153. 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/_9tTel33B24v2
https://dl.doubtnut.com/l/_35g8GKP14nHl


154. 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

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

zero rational numbers de�ned by a*b=  , for all 

 . Show that (i) * is both commutative and

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

invertible elements of  .

Watch Video Solution

Q0

ab

2

a,  b ∈ Q0

Q0

Q0

https://dl.doubtnut.com/l/_vunOGu6IATJC
https://dl.doubtnut.com/l/_cr2g4cZ4y2fW


156. 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]

157. 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 

Watch Video Solution

R0

A = R0 × R0 A

(a,  b) ⋅ (c,  d) = (ac,  bd)

(a,  b),  (c,  d) ∈ A.

A

https://dl.doubtnut.com/l/_cr2g4cZ4y2fW
https://dl.doubtnut.com/l/_TcTFlsBN5wcU
https://dl.doubtnut.com/l/_A4VbIh05vk0L


158. 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 identity element in  .

Watch Video Solution

R0

A = R0 × R0 A

(a,  b) ⋅ (c,  d) = (ac,  bd)

(a,  b),  (c,  d) ∈ A. A

159. Let * be the binary operation on  de�ned by a*b=

 of  and  . Does there exist identity for this binary

operation on  ?

Watch Video Solution

N

HCF a b

N

https://dl.doubtnut.com/l/_XjN8lqZTE7EK
https://dl.doubtnut.com/l/_XBOxZBXwSCvi


160. Consider the set  of square roots of

unity and multiplication  as a binary operation on S

Construct the composition table for multiplication 

on S Also, �nd the identity element for multiplication on S

and the inverses of various elements.

Watch Video Solution

S = {1,   − 1}

( × )

( × )

161. 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/_tcVwOrWF8QYV
https://dl.doubtnut.com/l/_TangTdagsCJv


Watch Video Solution

162. 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

163. 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/_TangTdagsCJv
https://dl.doubtnut.com/l/_mWlCUGJ1PeUX
https://dl.doubtnut.com/l/_T0o4FfBx2urk
https://dl.doubtnut.com/l/_nU8KqnoCB6Ug


164. Consider the in�mum binary operation  on the set 

 de�ned by  Minimum of 

 . Write the composition table of the operation 

Watch Video Solution

∧

S = {1,  2,  3,  4,  5} a ∧ b =

a and b ∧ .

165. 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

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

 as a * b=a+b(mod 6) Show thatA = {0,  1,  2,  3,  4,  5}

https://dl.doubtnut.com/l/_nU8KqnoCB6Ug
https://dl.doubtnut.com/l/_UQVehbekj1g9
https://dl.doubtnut.com/l/_fvh6Xd2qx3AJ


zero is the identity for this operation and each element 

of the set is invertible with  being the inverse of 

Watch Video Solution

a

6 − a a.

167. 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

Show that zero is the identity for this operation and each

element a of set is invertible with  being the inverse

of a.

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

6 − a,

https://dl.doubtnut.com/l/_fvh6Xd2qx3AJ
https://dl.doubtnut.com/l/_M8qKJyMQ91DP


Watch Video Solution

168. De�ne a binary operation  on the set 

 as  . Show that  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) 1

∗ A

2− 1 = 3 4− 1 = 4.

169. Construct the composition table for the composition

of functions  de�ned on the  of

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

itself, de�ned by

for all 

(o) S = {f1,  f2,  f3,  f4}

C

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

z

1

z

z ∈ C.

https://dl.doubtnut.com/l/_M8qKJyMQ91DP
https://dl.doubtnut.com/l/_6Gi1BF02mtEu
https://dl.doubtnut.com/l/_LkciX4M4LFMo


Watch Video Solution

170. Construct the composition table for  on set 

 .

Watch Video Solution

×4

S = {0,  1,  2,  3}

171. Construct the composition table for  on set 

 .

Watch Video Solution

+5

S = {0,  1,  2,  3,  4}

172. Construct the composition table for  on set 

 .

×6

S = {0,  1,  2,  3,  4,  5}

https://dl.doubtnut.com/l/_LkciX4M4LFMo
https://dl.doubtnut.com/l/_sRLLBwKQVViw
https://dl.doubtnut.com/l/_vHcsiVTdxEsK
https://dl.doubtnut.com/l/_K0RQk85cbL2m


Watch Video Solution

173. Construct the composition table for  on 

 .

Watch Video Solution

×5

Z5 = {0,  1,  2,  3,  4}

174. For the binary operation  on set 

 , �nd the inverse of 3.

Watch Video Solution

×10

S = {1,  3,  7,  9}

175. For the binary operation  on the set 

 , compute  .

×7

S = {1,  2,  3,  4,  5,  6} 3− 1 ×7 4

https://dl.doubtnut.com/l/_K0RQk85cbL2m
https://dl.doubtnut.com/l/_q6iExchdw2dp
https://dl.doubtnut.com/l/_XHf07jHSY5u8
https://dl.doubtnut.com/l/_MX2RyMlp6f8G


Watch Video Solution

176. Find the inverse of 5 under multiplication modulo 11

on  .

Watch Video Solution

Z11

177. Write the multiplication table for the set of integers

modulo 5.

Watch Video Solution

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

following tables on set  . (FIGURE) Show

o

S = {a,  b,  c,  d}

https://dl.doubtnut.com/l/_MX2RyMlp6f8G
https://dl.doubtnut.com/l/_t4ZALnePM4N1
https://dl.doubtnut.com/l/_9Sn2DUQ6ou9Z
https://dl.doubtnut.com/l/_AzA4aRgIMMeb


that both the binary operations are commutative and

associative. Write down the identities and list the inverse

of elements.

Watch Video Solution

179. 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

Show that zero is the identity for this operation and each

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/_AzA4aRgIMMeb
https://dl.doubtnut.com/l/_dGpIW5Gih2Z7


element a of set is invertible with  being the inverse

of a.

Watch Video Solution

6 − a,

180. 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

181. 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

https://dl.doubtnut.com/l/_dGpIW5Gih2Z7
https://dl.doubtnut.com/l/_3TC3yvkBioS2
https://dl.doubtnut.com/l/_GeMYvILfq4if


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

Watch Video Solution

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

Watch Video Solution

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

Watch Video Solution

https://dl.doubtnut.com/l/_GeMYvILfq4if
https://dl.doubtnut.com/l/_WF5uFozDlm2Z
https://dl.doubtnut.com/l/_Nd1WGTXW4k4Q
https://dl.doubtnut.com/l/_gn592Jbq5uyB


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

consisting of two elements.

Watch Video Solution

186. Write the identity element for the binary operation *

de�ned on the set  of all real numbers by the rule a*b=

 for all 

Watch Video Solution

R

3ab

7
a,  b ∈ R.

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

real numbers, given by  for all  .

Write the value of  given by  .

a ⋅ b =
ab

5
a,  b ∈ R − {0}

x 2 ⋅ (x ⋅ 5) = 10

https://dl.doubtnut.com/l/_k0lFXYXNx3fb
https://dl.doubtnut.com/l/_yAcxz3IuJAHl
https://dl.doubtnut.com/l/_K1VeTrNVwoMw


Watch Video Solution

188. Write the inverse of 5 under multiplication modulo 11

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

Watch Video Solution

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

on a set.

Watch Video Solution

190. Write the composition table for the binary operation

multiplication modulo  on the set 10 ( ×10 )

https://dl.doubtnut.com/l/_K1VeTrNVwoMw
https://dl.doubtnut.com/l/_rHgWWrhmrHKD
https://dl.doubtnut.com/l/_KQUisFQ8pKwD
https://dl.doubtnut.com/l/_mlYjyGgG1KlN


 .

Watch Video Solution

S = {2,  4,  6,  8}

191. 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}

192. 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

https://dl.doubtnut.com/l/_mlYjyGgG1KlN
https://dl.doubtnut.com/l/_Wg3NQFFwtMxf
https://dl.doubtnut.com/l/_RLJWAWAI8z1Z


193. Write the composition table for the binary operation

 (multiplication modulo 5) on the set 

 .

Watch Video Solution

×5

S = {0,  1,  2,  3,  4}

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

numbers by the rule a*b=  for all  .

Write the identity element for * on 

Watch Video Solution

R

√a2 + b2 a,  b ∈ R

R.

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

 . Write the value of 

+6

S = {0,  1,  2,  3,  4,  5}

https://dl.doubtnut.com/l/_066oe9efUtxY
https://dl.doubtnut.com/l/_E5kV6YN0onjk
https://dl.doubtnut.com/l/_QjdGku4tE5dv


 .

Watch Video Solution

2 +6 4− 1 +6 3− 1

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

 . Find 4*5.

Watch Video Solution

a

b = 3a + 4b − 2

197. 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

https://dl.doubtnut.com/l/_QjdGku4tE5dv
https://dl.doubtnut.com/l/_4w5Oe3EYLSxR
https://dl.doubtnut.com/l/_xp3tDFTOYtUl


198. 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

199. 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

200. If *  then the value of * *  is (i)

 (ii)  (iii)  (iv) 

Watch Video Solution

a b = a2 + b2, (4 5) 3

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

(4 + 5 + 3)2

https://dl.doubtnut.com/l/_yDpriPpdQqLg
https://dl.doubtnut.com/l/_1rGQfUigNIRO
https://dl.doubtnut.com/l/_Y4jDxNhUERR2


201. If *  denote the bigger among  and  and if 

*  , then *  (a) 14 (b) 31 (c) 10 (d) 8

A. 31

B. 14

C. 10

D. 7

Answer: C

Watch Video Solution

a b a b ab = (a

b) + 3 4 7 =

https://dl.doubtnut.com/l/_Y4jDxNhUERR2
https://dl.doubtnut.com/l/_ZxJ8myLbEryF


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

 , then value of * *  is (a) 233 (b)

33 (c) 55 (d) 

Watch Video Solution

a

b = a2 − b2 + ab + 4 (2 3) 4

−55

203. For the binary operation * on  de�ned by a*b= 

 the identity element is

A. -2

B. 0

C. 1

D. -1

Z

a + b + 1

https://dl.doubtnut.com/l/_Zagmz8sbvu7N
https://dl.doubtnut.com/l/_52gSEXehrVoh


Answer: D

Watch Video Solution

204. 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

Answer: C

Watch Video Solution

Z

a b = 3a − b (2 3) 4

https://dl.doubtnut.com/l/_52gSEXehrVoh
https://dl.doubtnut.com/l/_lTd9DshgbCAF


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

the binary operation  on  is de�ned as 

 then the inverse of  is

A. A. 

B. B. 

C. C. 

D. D. 

Answer: A

Watch Video Solution

Q+

⊙ Q+

a ⊙ b = ,
ab

2
3

4

3

1

3

2

3

5

3

https://dl.doubtnut.com/l/_xm5EqVIs4LPT


206. 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]

207.  is the set of all positive rational numbers with

the binary operation * de�ned by a*b=  for all 

 . The inverse of an element  is  (b) 

(c)  (d) 

Watch Video Solution

Q+

ab

2

a,  b ∈ Q+ a ∈ Q+ a
1

a
2

a

4

a

https://dl.doubtnut.com/l/_r78ewpDv3Qof
https://dl.doubtnut.com/l/_rOa5U5gMb6ET
https://dl.doubtnut.com/l/_uFlneblsg9FA


208. 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/_uFlneblsg9FA


209. 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/_KSUCfSUAbbDK


210. Which of the following is true? * de�ned by (a)

 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

211. The binary operation * de�ned on  by a*b=

 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 + ab a,  b ∈ N

https://dl.doubtnut.com/l/_7oViiO9EWpAp
https://dl.doubtnut.com/l/_OmbJSE0sWInY


B. associative only

C. commutative and associative both

D. None of these

Answer: C

Watch Video Solution

212. 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/_OmbJSE0sWInY
https://dl.doubtnut.com/l/_Mroesmk4xjcU


213. Let * be a binary operation on  de�ned by a*b=

 . Then, * is (a)commutative but not associative

(b)associative but not commutative (c)neither

commutative nor associative (d) both commutative and

associative

Watch Video Solution

R

ab + 1

214. Subtraction of integers is (a)commutative but not

associative (b)commutative and associative (c)associative

but not commutative (d) neither commutative nor

associative

Watch Video Solution

https://dl.doubtnut.com/l/_FWs0ZazUPox3
https://dl.doubtnut.com/l/_2MIGlg2bHAFJ
https://dl.doubtnut.com/l/_2iXHcX7CjG7f


215. The law  is called

A. closure law

B. associative law

C. commutative law

D. distributive law

Answer: C

Watch Video Solution

a + b = b + a

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

integers by a*b=  for all  . Then the property

satis�ed is (a) closure (b) commutative (c) associative (d)

none of these

Z

a

b
a,  b ∈ Z

https://dl.doubtnut.com/l/_2iXHcX7CjG7f
https://dl.doubtnut.com/l/_UbDf5yUjq0QK


Watch Video Solution

217. On  an operation * is de�ned by a*b=  for all 

 . The operation * on  is (a)commutative and

associative (b)associative but not commutative (c) not

associative (d) not a binary operation

Watch Video Solution

Z a2 + b2

a,  b ∈ Z Z

218. A binary operation * on  de�ned by a*b=  for

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

commutative (d) commutative and associative

Watch Video Solution

Z 3a + b

a,  b ∈ Z

https://dl.doubtnut.com/l/_UbDf5yUjq0QK
https://dl.doubtnut.com/l/_ZMKP5vKBJVrv
https://dl.doubtnut.com/l/_QE5E6K9prlZx
https://dl.doubtnut.com/l/_QNE1LksHkQfy


219. Let * be a binary operation on  de�ned by a*b=

 for all  . The identity element for * in 

 is (a) -10 (b) 0 (c) 10 (d) non-existent

A. -10

B. 0

C. 10

D. Does not Exist

Answer: A

Watch Video Solution

N

a + b + 10 a,  b ∈ N

N

https://dl.doubtnut.com/l/_QNE1LksHkQfy


220. Consider the binary operation * de�ned on 

by the rule a*b=  for all  . The

identity element in  is (a) 0 (b) 1 (c)  (d) -1

Watch Video Solution

Q − {1}

a + b − ab a,  b ∈ Q − {1}

Q − {1}
1

2

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

rule *  for all , the inverse

of  is

A. 

B. 

C. 

D. 

R − {1}

a b = a + b + ab a,  b ∈ R − {1}

a

a

−
a

a + 1

1

a

a2

https://dl.doubtnut.com/l/_DO3DT1lg8fES
https://dl.doubtnut.com/l/_UWCtyCYVXmma


Answer: B

Watch Video Solution

222. For the multiplication of matrices as a binary

operation on the set of all matrices of the form

 the inverse of  is 

 (b)  (c) 

(d) 

Watch Video Solution

[ab − ba],  a,  b ∈ R [23 − 32]

[ − 23 − 3 − 2] [23 − 32] [2/13 − 3/133/132/13]

[1001]

223. On the set  of all positive rational numbers a

binary operation * is de�ned by *  for all 

Q+

a b =
ab

2

https://dl.doubtnut.com/l/_UWCtyCYVXmma
https://dl.doubtnut.com/l/_adORt8fiNOqS
https://dl.doubtnut.com/l/_olwmCU7bx6DZ


 . The inverse of 8 is (a)  (b)  (c) 2 (d) 4

Watch Video Solution

a,  b ∈ Q+ 1

8

1

2

224. Let * be a binary operation de�ned on  by the rule 

*  for all  . The inverse of *  is (a)  (b)

 (c)  (d) none of these

Watch Video Solution

Q+

a b =
ab

3
a,  b ∈ Q+ 4 6

9

8
2

3

3
2

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

on a set of 2 elements is (a) 8           (b) 4           (c) 16          

(d) 64

Watch Video Solution

https://dl.doubtnut.com/l/_olwmCU7bx6DZ
https://dl.doubtnut.com/l/_MofDUEB60CR8
https://dl.doubtnut.com/l/_bmsnIpTDh5Fn


226. The number of commutative binary operations that

can be de�ned on a set of  elements is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2

1

2

4

16

https://dl.doubtnut.com/l/_uvRS0Buw2wiF

