Question &
For edck of the following four propertiss, desoribe (with brief justification) a group &
of order 120 possessing thai property,

(i} & is abelian but oot cyclic.
[ii] <F = metabelian but nol abelian,
f11i] iz soluble bub not metabelian.

(iv] £ 15 pob soluble:

uestion T

it} For =ach of the following field =xtengions state, with brisf reasons, whether or
not ik 15 algebranc
ia)] Q -:rn:na }:I :Q
(bl Qi=1:0

(it} Fareach of the following finmite field extensions stace, with brief reasons, whether

af aot 1t 3 normal.
(a) &K &z whee K = E:[t];'!: Ry e
b) B{+3,4T)-a
el I|

el O Y R ST B (where w @0, w" = Lu# 1

Duestion B

Let K and L b fields with & © L. Let o € [ and suppose that o is algebraic

wer A

i1 Prove that Ale?] C Klal.

{it) Prove that o? 5 algebraic aver X

{iit} Prove that [K{a): K{o?)] = 1; 2,01 3.

fird Giive examples with B = 0 and 2 & @ to show that all of the cases 1o part (i)
CAM OCCUE.

Juesticon 9
Lot K be the subfield Q3 14/7) of C and let 7 be the group (K : Q).

(i) Find & by specifying for sach element of 7 its effect on /3 and /2
Is & cypciic? Justify your angwer.

{ii} Find all the subficlds of K, specifying cach subfield in the form Qs b2, . ),
for appropriate elementa g, b e, ... .

Question 10
Let f be an irreducible cubic polynomeal in Q] lee T bea splitting field for F
awer @, and let & be the Galois group T{Z - Q)
(2) Prove that & is iscmorphic to a subgroup of 53
(i} FProve that
etther [a] [_E : ﬂ] s
or (b] thers 15 exactly one feld A such that Q T M C E and A : Q 15 normal.

In cas= [h), state the degres of 471 0.
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