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Circle the correct Answer. 		10 x ½ = 5 marks


1.	If p is a prime number and  , then G has an element of order _________ .						                                  		                       
	a)    p		b)  G  		c)   n  		d)    e  	  


   2.	If  where p is a prime number, then G is _________ .  	            
	a)    a subgroup	b)  abelian	c)   normal	d)    finite		          


3. 	If A and B are finite subgroups of G, then   _________.   	  




	a)    	b)  	c)    d)          






4. 	If G possesses a subgroup of order , where   but then G has a subgroup S of order for any such that _________.	                             




a)    	b)  	c)   	d)   

5. 	Two polynomials are equal if and only if their corresponding  _________	are equal.							         	 	                           
	a)    coefficients    b)  collecting terms    c)   either (a) or (b)	   d)    both (a) and (b)


6. 	If  are non-zero polynomials, then   _________ .



	a)    		b)  	c)     


d)    								                 

7. 	A field K is said to be an extension of F, if   _________ .    		                 
	a)    F contains K       b)  K contains F      c)   K is a subfield of F 	d) F equals K         

8. 	The extension K of F is called an algebraic extension of F if _________ element in K is algebraic over F.					      		                 
	a)    any	b)  every	c)   atleast one		d)    atmost one  


9. 	If then an element ‘a’ lying in some extension field of F is called a root if   _________ .    		      					         




	a)    		b)  		c)   	d)    
10. 	A polynomial of degree ‘n’ over a field can have _________‘n’ roots in any extension field.

a)    atmost		b)  atleast	           c)   exactly	d)    less than          




 Part B
Answer ALL questions.		5 X 4 = 20 marks
Each question should not exceed 200 words or one page.

11.a) 	Prove that conjugacy is an equivalence relation on a group G .	       	
(or)


 11.b)	Constitute a partition of n if , for n = 1,2,3,4,5,6.    


12. a) 	Prove that .   			                       
(or)

12.b)	Define internal direct product and give an example.			        

13. a) 	Explain, in brief, the multiplication of two polynomials and give an example. 	  									                      	
         (or)


 13.b)	If are primitive polynomials, prove that   is also primitive.      

                

14. a)	If L is a finite extension of F and K is a subfield of L which contains F, then prove that [K:F] | [L:F].  							                       	 (or)
14.b)	If L is an algebraic extension of K and K is an algebraic extension of F, then prove that L 

          is an algebraic extension of F. 					           

  15. a) State and prove the remainder Theorem. 			                      	
               (or)





15.b)	Prove that there is an isomorphism  of onto    with the property that for every .		                              						Part C
Answer ALL questions.		5 X 7 = 35 marks
Each question should not exceed 600 words or three pages.


16.a)	State and prove Cauchy’s theorem for Abelian groups. 		               	  
                                                                                    (or)


16.b)	If  where p is a prime number, then prove that Z(G) = (e).  	

17. a)	State Sylow’s theorem and give its first proof.   			                    
                                                                                     (or)

17.b)	Let G be a group and suppose that G is the internal direct product of  .   Let    


            . Then, prove that G and T are isomorphic.                    

18. a)	State and prove the Division Algorithm.                     	                              		
                                                                                     (or)

18.b)	State and prove the Gauss’s Lemma.				                             



19. a)	Prove that the element  is algebraic over F if and only if F(a) is a finite extension of F.					                                                                               	                          
                                                                                       (or)
19.b)	Prove that the elements in K which are algebraic over F form a subfield of K . 

                                               


20.a)	If p(x) is a polynomial in F[x] of degree  and is irreducible over F, then there is an extension E of F, such that [E:F] = n, in which p(x) has a root. Prove!                               		                                          (or)
20.b)	If p(x) is irreducible in F[x]  and if v is a root of p(x), then prove that F(v) is isomorphic  



            to  where w is a root of . Also prove that this isomorphism can also




            be chosen that (i)  and (ii) 	for every .                               
                                                                                                        *************
************
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