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	CO
	K Level 
	Qn
No.
	Question
	Mark

	                                                                SECTION – A                           (10   1 = 10 Marks)
ANSWER ANY 10 QUESTIONS OUT OF 12

	CO1
	K1
	1
	If L is a finite extension of F and K is a subfield of L which contains F, then what can you say about [K:F] and [L:F]?
	1

	CO1
	K2
	2
	Define: Algebraic extension of F.
	1

	CO1
	K1
	3
	
Write the degree of over the field of rationals.
	1

	CO2
	K1
	4
	Define: Root of the polynomial p(x)  F[x] in extension field.
	1

	CO2
	K1
	5
	Define: Splitting field of a polynomial f(x)  F[x].
	1

	CO2
	K2
	6
	Define: Simple extension of a field F.
	1

	CO3
	K1
	7
	Define: Fixed field of group of automorphisms.
	1

	CO3
	K2
	8
	Define: Normal extension of a field F.
	1

	CO4
	K1
	9
	
If the field F has pm elements, then what can you say about F for the polynomial ?
	1

	CO4
	K2
	10
	Any generator of a cyclic group Jp (p – prime) under multiplication is called a primitive root of p.  How many primitive roots does 17 have?
	1

	CO5
	K1
	11
	When we say a polynomial p(x)  F[x] is solvable by radicals over F?
	1

	CO5
	K2
	12
	Define: Solvable group.
	1

	SECTION – B (5  5 = 25 Marks) 
ANSWER ANY 5 QUESTIONS OUT OF 7

	CO1
	K3
	13
	If L is an algebraic extension of K and if K is an algebraic extension of F then prove that L is an algebraic extension of F.
	5

	CO2
	K3
	14
	Prove that a polynomial of degree n over a field can have at most n roots in any extension field.
	5

	CO2
	K3
	15
	Prove that the polynomial f(x)  F[x] has a multiple root if and only if f(x) and f (x) have a nontrivial common factor.
	5

	CO3
	K3
	16
	Let G is a group of automorphisms of the field K.  Then prove that the fixed field of G is a subfield of K.
	5

	CO4
	K3
	17
	Prove that for every prime p and every positive integer m, there exists a field having pm elements.
	5

	CO5
	K3
	18
	Let C be the field of complex numbers and suppose that the division ring D is algebraic over C.  Then prove that D = C.
	5

	CO5
	K4
	19
	Prove that for all x, y  Q, N(xy) = N(x) N(y).
	5




	SECTION – C (4  10 = 40 Marks) 
ANSWER ANY 4 QUESTIONS OUT OF 6

	CO1
	K3
	20
	If L is a finite extension of K and if K is a finite extension of F, then prove that L is a finite extension of F.  Moreover [L:F] = [L:K] [K:F].
	10

	CO2
	K4
	21
	Prove that any splitting fields E and E’ of the polynomials f(x)  F[x] and f ’(x)  F[x], respectively, are isomorphic by an isomorphism  with the property that   = ’ for every   F.
	10

	CO3
	K4
	22
	Prove that 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].
	10

	CO4
	K4
	23
	State and prove Wedderburn’s theorem.
	10

	CO5
	K4
	24
	If p(x)  F[x] is solvable by radicals over F, then prove that the Galois group over F of p(x) is a solvable group.
	10

	CO5
	K4
	25
	Prove that every positive integer can be expressed as the sum of squares of four integers.
	10
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