
Question 1: 
Determine whether or not each of the definition of  given below gives a binary operation. In 
the event that ∗ is not a binary operation, give justification for this. 

i. On , define  by
ii. On ,define  by

iii. On , define by

iv. On , define  by
v. On , define  by

Solution: 
i. On , define  by

It is not a binary operation as the image of under  is 

Therefore,  is not a binary operation. 
ii. On ,define  by

It is seen that for each , there is a unique element  in . 

This means that  carries each pair to a unique element in . 
Therefore,  is a binary operation. 

iii. On , define
It is seen that for each , there is a unique element  in . This means that 

carries each pair  to a unique element  in R. 
Therefore, is a binary operation. 

iv. On , define by 

It is seen that for each ,there is a unique element  in . This means that 

 carries each pair  to a unique element in . Therefore, is a binary 
operation. 

v. On , define  by
carries each pair (a, b) to a unique element  in  in . 

Therefore,  is a binary operation.

Question 2:  
For each binary operation defined below, determine whether  is commutative or associative. 

i. On , define
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ii. On , define  

iii. On , define  
iv. On , define  
v.  On , define  

vi. On , define  
 
Solution: 

i. On , define  
It can be observed that and . 

; where  
Hence, the operation  is not commutative. 
 
Also, 

    

     where   
Hence, the operation is not associative. 
 

ii. On , define  

  
Hence, the operation  is commutative. 
 

 

                  where   
Hence, the operation is not associative. 
 

iii. On , define  

 
Hence, the operation  is commutative. 
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And 

 

     where   
Hence, the operation is associative. 

 

iv. On , define  

 
Hence, the operation  is commutative. 
 

 

                  where   
Hence, the operation is not associative. 
 

v. On , define  

 
       where   

Hence, the operation  is not commutative. 
 

 

                  where   
Hence, the operation is not associative. 
 

vi. On , define  
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       where   
Hence, the operation  is not commutative. 
 

 

                  where   
Hence, the operation is not associative. 

 
 

 

Question 3:  

Consider the binary operation  on the set  defined by . Write the 
operation table of the operation . 
Solution: 

The binary operation  on the set  is defined by  for all 

. 
The operation table for the given operation  can be given as: 

      
      
      
      
      
      

 
 
Question 4:  

Consider a binary operation  on the set given by the following multiplication table.  

i. Compute and  
ii. Is commutative? 

iii. Compute . 
(Hint: Use the following table) 
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Solution: 

i.  

ii. For every , we have . Therefore,  is commutative. 

iii.  

 
 
 
Question 5:  

Let  be the binary operation on the set defined by = H.C.F. of and . Is the 
operation  same as the operation  defined in Exercise 4 above? Justify your answer. 
 
Solution: 

The binary operation on the set is defined by = H.C.F. of  and . 
The operation table for the operation  can be given as: 
 

      
      
      
      
      
      

 
The operation table for the operations and  are same. 
operation  is same as operation . 
 
 
Question 6:  
Let  be the binary operation on N defined by = L.C.M. of  and . Find 

i.  
ii. Is commutative? 

iii. Is associative? 
iv. Find the identity of in N 
v. Which elements of N are invertible for the operation ? 
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Solution: 
The binary operation on N is defined by = L.C.M. of and . 

i. =L.C.M of and =  
=LCM of and =  

 
ii. L.C.M. of and =LCM of and for all  

 
Operation is commutative. 
 

iii. For  

= ( L.C.M. of and ) = L.C.M. of  

= ( L.C.M. of and )= L.C.M. of  

 
Operation is associative. 
 

iv. L.C.M. of and = = L.C.M. of  and for all  
 for all  

Therefore,  is the identity of in N. 
 

v. An element a in N is invertible with respect to the operation  if there exists an element 
b in N, such that  

 
L.C.M. of and = =LCM of and  possible only when  and  are equal to . 

 is the only invertible element of N with respect to the operation . 
 
 

Question 7:  

Is  defined on the set  by = LCM of  and a binary operation? Justify your 
answer. 
 
Solution: 

The operation  on the set is defined by = LCM of and . 
The operation table for the operation  can be given as: 
 

      
      
      
      
      
      

Gya
na

j

https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions


 

 
The given operation is not a binary operation. 
 
 
Question 8:  
Let  be the binary operation on N defined by = H.C.F. of  and . Is  commutative? Is 

 associative? Does there exist identity for this binary operation on N?  
 
Solution: 
The binary operation  on N defined by = H.C.F. of  and . 

 
Operation  is commutative. 
 
For all , 

= ( HCF of and ) = HCF of  

= ( HCF. of and )= HCF of  

 
Operation  is associative. 
 

will be the identity for the operation if for all . But this relation is 
not true for any .  
Operation  does not have any identity in N. 
 
Question 9:  
Let  be the binary operation on Q of rational numbers as follows:   

i.  
ii.  

iii.  

iv.  

v.  
vi.  

 
Find which of the binary operations are commutative and which are associative. 
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Solution: 
i. On Q, the operation  is defined as  

 
And 

 

     where  
Operation  is not commutative. 
 

 

    where  
Operation  is not associative. 
 

ii. On Q, the operation  is defined as  
For  

 
Operation  is commutative. 
 

 

    where  
Operation  is not associative. 
 

iii. On Q, the operation  is defined as  

 
      where  

Operation  is not commutative. 

 

  where  
Operation  is not associative. 
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iv. On Q, the operation  is defined as  
For  

 
Operation  is commutative. 
 

 

    where  
Operation  is not associative. 
 

v. On Q, the operation  is defined as  
For  

 
Operation  is commutative. 
 
For  

 

    where  
Operation  is associative. 
 

vi. On Q, the operation  is defined as  

 
 

     where  
Operation  is not commutative. 
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    where  
Operation  is not associative. 
 

Operations defined in (ii), (iv), (v) are commutative and the operation defined in (v) is 
associative. 

 
 
Question 10:  
Find which of the operations given above has identity. 
 
Solution: 

An element  will be the identity element for the operation  if 

 for all  

 
 
Similarly, it can be checked for , we get  is the identity. 

 
Question 11:  

and  be the binary operation on A defined by . Show 
that  is commutative and associative. Find the identity element for  on , if any.  
 
Solution: 

and  be the binary operation on A defined by  
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Operation  is commutative. 
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Now, let  
 

 
Operation  is associative. 
 

An element  will be an identity element for the operation  if  for 

all  i.e., , which is not true for any 
element in A. 
 
Therefore, the operation  does not have any identity element. 
 
 
Question 12:  
State whether the following statements are true or false. Justify. 

i. For an arbitrary binary operation  on a set N,  for all . 

ii.  If  is a commutative binary operation on N, then  
 
Solution: 

i. Define operation  on a set N as  for all . 
In particular, for ,  

  
Therefore, statement (i) is false.  
 

ii. R.H.S. =  

 [  is commutative]  

 [Again, as  is commutative]  
= L.H.S.  

 
Therefore, statement (ii) is true. 

 
 
Question 13: 
Consider a binary operation  on N defined as . Choose the correct answer.  

A. Is * both associative and commutative?  
B. Is * commutative but not associative?  
C. Is * associative but not commutative? 
D. Is * neither commutative nor associative? 
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Solution: 
On N, operation is defined as . 
For all  

 
 
Operation  is commutative. 
 

 Operation is not 
associative. 
 
Therefore, Operation  is commutative, but not associative. 
The correct answer is B. 
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