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SECTION – A              ( 5 X 8 = 40 ) 

                                            ANSWER ANY FIVE QUESTIONS 

 

1. Prove that the number of elements conjugate to a in G  ( a group)  is the index of the 

normalizer of a in G. 

2. If p is a prime and pm   divides o(G),  pm+1  does not divide o(G) then prove that G has 

a subgroup of order p
m
. 

               

3. If � and � are finite subgroups of �. Then prove that  
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      4.    Suppose that G is the internal direct product of  N1, N2……., Nk.  Then prove that    

             (i) for i≠j   Ni  ∩  Nj = {e}  and (ii)  aεNi , bεNj  implies ab=ba 

      5.    State and prove Division algorithm for polynomials. 

      6.    If  L is finite extension of K and if  K is finite extension of F prove that L is finite  

             extension of F. 

       7.  Prove that for every prime number  p  and every positive integer  m  there exists a  

            field having  p
m
  elements.  

SECTION – B              ( 3 X 20 = 60 ) 

ANSWER ANY THREE QUESTIONS 

 

8. State and prove Sylow’s Theorem. 

9. (a). Prove that a polynomial of degree n over a field can have atmost n roots in    

            any extension field. 

(b). If F is of characteristic 0 and if a and b are algebraic over F, then prove that  

       there exists an element c in F(a,b) such that F(a,b) = F(c). 

   10.    State  and prove the Fundamental Theorem of Galoi’s Theory. 

   11.    State and prove fundamental theorem on finitely generated modules. 

12. State and prove Wedderburn’s Theorem on finite division rings.    
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