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            SECTION-A    (4x5=20 Marks) 

Answer any Four questions from the following 

 
1. Define a Group and prove that in a groupG , there is only one identity element. 

 G 
 

2. Write the permutation )46512)(23)(13256(  as product of disjoint cycles. 

 )46512)(23)(13256(  
 

3. Define a Ring and leta belong to a ring R . Then prove that 000  aa . 

  R  a  000  aa  

 

4. Let 







 ia

aa

aa
R :

43

21
ℤ     and I be subset of R consisting of matrices with even entries.   

 Show that I is an ideal of R . 
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21
ℤ     R  I 

 I  R 

 

5. Find the generators of 10Z . 

 10Z 


6. List all zero divisors of ),,( 202020 Z .
 ),,( 202020 Z  
 

             SECTION-B    (4x15=60 Marks) 

 Answer all the following questions 


 

7.   (a) Define a Subgroup. LetG be a group and H a nonempty subset ofG . If Hab 1
whenever 

      a andb are in H , then prove that H is a subgroup ofG . 

      G  H G 
 a b  H  Hab 1  H G 

(OR) 
(b) Prove that every subgroup of a cyclic group is cyclic. 

      
 

8. (a) Suppose  is an isomorphism from a groupG onto a groupG then prove that 

       G G  
  (i)  carries identity element ofG to the identity element of G . 

        ,G  G  
  (ii) For every integer n and for every group elementa in

nn aaG )()(,   . 

                  n G  a  nn aa )()(   

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
(OR)

(b) State and prove Lagrange’s theorem. Using this theorem, prove that a group of prime  

     order is cyclic. 

      



9. (a) Let be a group homomorphism from G toG . Then prove that )(
ker

G
G



 . 

       G G  )(
ker

G
G



 

 (OR)
 (b) Prove that characteristic of an integral domain is either 0 or prime. Find the characteristic 

      of a ring  1212 ,, R  where }9,6,3,0{R . 

        1212 ,, R     

        }9,6,3,0{R 
  
 

10. (a) Let R be a commutative ring with unity and A be an ideal of R then prove that

A

R
is field  

      if and only if A is maximal ideal. 

      R  A  R 
A

R  A     

        
(OR) 

 (b) Define homomorphism of rings and kernel. Show that if SR:  be a ring         

      homomorphism, then ker is an ideal of R . 

       SR:  ker  R 
  


