
                       Sabang  Sajanikanta  Mahavidyalaya    
                                  B.Sc. General Examinations 2020   

                                              (Under CBCS Pattern)   

              Semester- IV(UG)                                           Full marks-30 

              Subject- Mathematics                                  Time-1 hr 30 min. 

              Paper- DSC-1DT (Algebra) 

                                        Questions are of equal value. 

 Answer any one question out of six questions :                       

1.  (a) Define cyclic group. Prove that every cyclic group is abelian. Is the converse true? Justify 
with example. 

     (b) Let S={1,-1,i,-i } where i⁴=1. Then show that (S , .) is a cyclic group. 

     (c) Find the generators of the cyclic group ( Z,+ ) . 

2.  (a) Prove that every field is an integral domain. Is the converse true? Justify with example. 

     (b) Examine if the ring of matrices { (
2

): a,bϵ R} is a field. 

      (c) Define Ring, Field and Integral domain. 

3.  (a) Let ( G,◦ ) be a group. Show that a non-empty subset H of G forms a subgroup of     (G, ◦) if 
and only if a ϵ H, b ϵ H => a◦b¯¹ ϵ H.   

     (b)  Prove that the alternating group A3 is a normal subgroup of S3 . 

     (c) Define centre of a group G. Show that the centre of a group G is a subgroup of G. 

 4. (a) Show that the cancellation law holds in a ring R if and only if R has no divisor of zero.   

     (b)  In a ring (R,+,.), prove that a.(-b)=(-a).b= -(a.b) for all a,b ϵ R. 

     (C) Define zero divisor and without zero divisor in a ring. 

 5. (a) Prove that the order of every subgroup of a finite group G is a divisor of the order of G. 

     (b)  Prove that every group of order less than 6 is commutative. 

      (c) Define order of a group and order of an element in a group. 



6.  (a)   If each element, except the identity,of a group be of order 2, prove that the group is 
abelian. 

     (b)  Prove that in a field F, a² =b² implies either a=b or a= -b for a,b in F. 

     (c)  Is multiplication of permutations commutative?  Justify with example. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


