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SECTION-A 
Answer all the questions 20 X 1 =20 Marks 

1.If R be a commutative  ring with unit element whose only ideal is………. 
a) R    b)(0)    c)U    d)all of these 
2.G is  a finite abelian group and p/O(G) ,then there is an element a ≠ e ϵ G such that ap= 
a) a    b) e    c) 0    d) p 
3.If G is a finite group whose order  is a prime number p,then G is  a……….. 
a)Abelian    b)Cyclic   c)Normal   d)none of these 
4.Every permutation is a product of ……… cycles 
a)1    b)3    c)2    d)4 
5.If f(x)=a0+a1x+………….+anxn ≠ 0 and an≠0, then the degree of f(x) is…………. 
a) n-1    b) n    c) 0    d) none of these 
6. F[x]  is a ….. 
a) Integral domain  b) Euclidean ring   c) Principal ideal  d) all of these 
7.A ………is a commutative division ring 
a)Field   b)Integral domain  c)Ideal    d)zero divisors 
8. If N is a Normal subgroup of G and H is any subgroup of G  then …….is a subgroup of  G 
a)NH    b)HN    c)N    d) none of these 
9. If R be a ring in which xn=0,then x=………. 
a) e    b) 0    c) n    d) all of these 
10. A complex number is an algebraic number if it is algebraic  over the field of…….. 
a) R    b) Q    c) C    d) N 
11.A group of order 9 is ……… 
a)Normal   b)Abelian   c)Cyclic   d)all of these 
12.If  V and W are dimensions   m and n respectively, then dim (Hom (V,W)) is……. 
a)m    b)n    c)mn    d)all of these 
13. Sin10 is ………… 
a) Transcendental   b) Algebraic   c) Integer   d) none of these 
14. A polynomial of degree n over a field have atmost …….roots in any extension field 
a) n-1    b) n    c) n2    d)nn 
15.If dimF =m then   dimF  Hom(V,V)=……… 
a) m    b) 0    c) m2    d)mm 
16.A(A(W))=…… 
a) A    b) W    c) 0    d) none of these 
17.W┴ is  a subspace of  ……….. 
a) W    b) V    c)orthogonal of W  d)all of these 
18.Any finite abelian  group is the direct product of ………….groups 
a) orthogonal   b)Cyclic   c)Euclidean   d)Normal 



19. If p(x)= xn -1,then the Galois group over the field of Q is………… 
a) Ring   b) Abelian   c) Field   d) none of these 
20. If the finite field F has pm elements then every a ϵ F satisfies (ap)m  = ……… 
a) e    b) a    c) p    d) m.  
 

SECTION-B 
Answer all the questions 5 X 5 =25 Marks 

21.  a) If O(G) = Pn ,where   P is a prime number then Z(G)≠e.     (or) 
b)Prove that N (a) is subgroup of G. 

22.  a)If R is a commutative ring with unit element and M is an ideal of R, then  M is a maximal ideal 
iff R/M is a field.           (or) 
 b) If R is an integral domain then so is R[x1, x2,…….xn]. 

23.  a)Prove that  Hom(V,W) is a vector space over F under addition.   (or) 
       b)Prove that  ‖αu‖=│α│‖u‖   
24. a) If L is an algebraic extension of K and if K is an algebraic extension of F , then L is an          

algebraic extension of F.         (or) 
  b) Let f(x) ϵ F[x] be of degree n≥1. Then there is an extension E of F of degree at most n!     

 in which f(x) has n roots. 
25. a) The fixed field of G  is  a subfield of K.        (or) 

b) If K  is a finite extension of F ,then G(K,F) is a finite group and its order , O(G(K,F))  
satisfies O(G(K,F)) ≤ [K;F]. 

 
SECTION-C 

Answer any three questions   3 X 10 =30 Marks 
26.  If  p is a prime number and pα  / O(G) , then G has a subgroup of order  pα. 
27. a) State and prove Division Algorithm.   b) State and prove Gauss Lemma. 
28.  Prove that,  V be a finite –dimensional  inner product space then, prove that V has an  

orthonormalset as a basis. 
29.  Prove that, Any splitting fields E and E’ of the polynomials f(x) ϵ F[x] and f ’(t) ϵ F’(t)  

respectively are isomorphic by an isomorphism ф with the property that αф=α’ for every α ϵ F. 
30.  Prove that K be the splitting field of f(x) in F[x] and let p(x) be an irreducible factor  f(x) in 

F[x]. If the roots of p(x) are α1,α2,…….αr , then for each i there exists an automorphism        
σi in G(K,F) such that  σi(αi) =αi. 
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