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PART A — (15 x 1 =15 marks)
Answer ALL questions.

Choose the correct answer :

Let F be a field. If a field A contains F then K is
of F.
(a) subfield

(c) superset

(b) subgroup

(d) extension

If dim((K : F]))=m then degree (K) =

(@) m . ® n
) m-1 d n-1

The automorphism o of K is in G(K, F) if o(a) =

@ a-1 ® —

© a d) -a

The o is an automorphism of K then the fixed field
of G is the set of all ae K such that ofa) =

foraill ce(.
(@) a ; ) a-1
© L @ a
a

If the finite field F has p™ elements then every

a € F satisfies

(@ a"=a ®) a"=p

(© a* =a d) a’=m

A complex number & is said to be a primitive nt®

root of unity if 8" =

@ 2 ® n
(© 1 @ o
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12.

13.

14.

15.

The extension K of F is called an algebraic
extension of F if every element in K
over F.

(b) finite
(d) algebraic

(a) simple

(c) normal

K is a normal extension of F if K is a finite

extension of F such that F is the of
G(K, F).
(a) Field (b) Quotient

(c) Fixed field (d) Subfield

Any finite extension of a field of characteristic
._is a simple extension.

(a) = by 2
(c) 1 d) O
The of a group G is a subfield of K.

(a) Subfield (b) Fixed field
(c) Splitting field (d) Quotient field

2

Let F be a filed of rational numbers and w=e’
then o® =

(@ 0 ®) -1

© 2 d 1
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The polynomial 4,(x)=#(x-6) is called a
polynomial.

(b) cubic

(d) quadratic

(a) cyclotomic
(c) monic

A . group G is solvable if = for
‘G=Ny>oN,...o0N, ={e} where N; is a normal
subgroup of ;-1 and N, /N, is

(b) cyclic

(d) non-abelian

(a) abelian
(c) prime

The roots of the polynomial x*+3x+4 over the
field of rationals are

b)) -T£+-3

(@) -3+J-7
© —-3:J-7 | @ —71;/3

2

Every polynomial of degree n over a field of
complex numbers has all its n roots in the
of complex numbers.

(b) field

@ subfield ,
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(a) group
(¢) fixed field
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18.
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PART B — (5 x 4 = 20 marks)

Answer ALL questions, choosing either (a) or (b).

(a) If a, bin k are algebraic over F then show that

(h)

(n)

®)

(a)

(®)

(a)

®)

(a)

(b)

(@)

(b)
(a)

(®)

a+hb, a-b are algebraic over F.

Or

If ae K is algebraic of degree n over F then
show that [F(a): F]=n

Let flx)e I-'[x] be a polynomial of degree 2 1.
then show that there is an extension E of Fof
degree atmost n! in which f(x) has n roots.

Or
If Fis a field of characteristic p # 0 then show

that the polynomial v -xe F[.t] has distinct

roots.

Let K be a field of complex numbers and let F
be a field of real numbers. Find G(K, F).

Or
Let K be a Normal extension of F. Then prove
that () [K:K,]=0(H); Gi) H=G(K, K,,).
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Prove that a polynomial of degree n over a
field can have atmost n roots in any extension
field. ‘ . :

Or

Prove : A polynomial f(x)e F[x] has a
multiple root if and only if f(x).and f*(x) have
a nontrivial common factor.

If K is a finite extension of F, then prove that
G(K,F) is a finite group and
OG(K, F)<|Kk:F].

Or

Prove that fundamental theorem of Galois
theory. - :

Prove that any two finite fields having the
same number of elements are isomorphic.

Or
State_ and prove the Wedderburn theorem.
State and prove Frobenius theorem.

Or

State and prove Four Square Theorem.
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20.

21.

(a)

(h)

(a)

(b)

(a)

Let F be a field with g elements and suppose
that Fc K where K is also a finite field.

Then show that K has ¢" elements.

Or

Show that the multiplicative group of non-
zero elements of a finite field is cyclic.

Prove that the general polynomial of degree
n 25 is not solvable by radicals.

Or
For all x, y in @ show that the adjoint in @

satisfies () x* = x; (i) (xy) = y'x".

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

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.

Or

() 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.
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