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has 1 multiple root.
1 Q[a].

1

ic polynomial, and s; & sp are elementary
 discriminant D of f(z) is

1 -

al f(z) € Flz] such that [K : F] = 6. Then the y
d K such that L is a GalGis extension over




Section B

is algebraic over a field F. S __ _
8 il o o byt Then, prove that the [F(a) : F] is the degree of the

legree of extension Q(v/2, ¥/2) over Q with all details. 6.

.

3. Prove that the set of all constructible real numbers form a subfield of 6
. )
4, 1
Let K be a finite field. Then prove that the sum of all nonzero elements of K is 0. 6
- . :
5. Compute the intermediate subfields of the biquadratic extension K = Q(c, V/3) over Q. 6

6. Consider the biquadratic extension Q(¢, V/3) over Q. Compute the irreducible polynomial

of @ = ¢+ V3 over Q. ’
7. Consider the extension field K = Q(, ¥/2) over Q. Compute the primitive element of K
6]

over Q.

. Let p be an odd prime, and let L be a unique quadratic extension of@ contained in the

Cyclotomic field Q(e&;_‘)- Then

0o

L=Q ( (-1)%‘;0) _

Section - C

Unit - I

prove that any extension K of F of degree

1. (a) Let Fbea field such that ch(F) # 2. Then,
, where 62 = D is an element

square root: K = F(4)

2 can be obtained by adjoining a
of F. 6
(b) Let F C K c L be fields. If L is algebraic over K and K is algebraic over F, then L
' 6

is algebraic over F.
— [K : L)L : F). Deduce that if K is a field

9. Le¢e Fc L C K be fields. Then [K : F)
\F, then & has degree p over F and K = F(a).

extension of F' of prime degree p and a € K
646

b
K

Unit - 11

¢ and compass,

onstructed by rule
6

3, (a) Let pbea prime. If the regular p — gon can be ¢

then p = om 4+ 1 for some integer 7

cld. Construct the algebraic closure of a finite field
§

(b) Define an algebraic closure of a fi
F,, where ¢ = p" and p a prime number:
6

4 (a) Prove that § = 20° is not constructible by ruler and compass. .

(b) Prove that regular 7 — gon is not constructible.




: tomorphisms of a field K of order n and F = K¢ be its fixed field.
£ 12

Unit - V

responds to the conjugate subfield oL
/ G"LJ = a‘Hg"”‘ 5 3
f H is a normal subgroup of G. 7 3

en, prove that

lic group of order p — 1. : ‘
ip of F(¢) over F is a cyclic group.




