Question 10

Let K be a field, f be an irreducible polynomial of degree 2 in K[t], and L be the
splitting field for f over K. Let o and [ be the zeres of fin L, and & be the Galois

group (L H)
{i} Suppose that the polymomial [ is separable.
{a) Find the elements of G, speeifying the effect of sach automorphism on -

(b} Write down the order of O
{c] Find the fxed field of &

{1i] 1epeat part {i} in the case when the pelynomial f 13 inseparahle.

CQuestion L1

Let K be the subfisld of € which is the splitting fizid of the irreducible polynamial
fty=1t'+%in Q] lesta = +/3e™/% and let & be the tralois group DK Q).

fi] Prove that o is a sohution of the equation f(t) =0

{ii} Show that the other solutions of Fli1 =0 ar= 3-&:1. ':4'“:' and :"—Tn-T and hencs
that & = Qe

{iit} Prove that the group o=

CQuestion 12 {Umt 13

Determine whether ar not the following ruler and campass constructions are posst-
ble. Give a justification in sach case

(i} Construction ofa cectanple, twice as long as its wide, =qual In area to a grven

circle.

{fi) Construction of the angle 4= /105

Question 13 (Tmt 14)

Of the two following pelynomials in Q[t], one i sofuble by radicals and the other
ia nost. Decide which 38 soluble and which s not, gaving a justification in each case.
() £ -3 +342 T,

{ii} 5 — 146+ 7 e

Question 14 (Unit 15

Let i be the field GF(3%), let the cyclic group o be its multiplicative group and

let w be 2 generator of 5. . t‘ "1’,'1.. A

[t} Write down the aumber of clements in each :uhﬁ&&fﬁ'hﬂ;--
Hatlar o SO

i71) For each of the subfields dentified in part (i) -:_]:-;ﬁui'hc_ﬂafmﬂhpﬂ_iﬁiure group

(it} Describe the elementa of the Galois group of GFr_s*'}.u{@I i:f.[ai,m terms of

N

their =ffeet on - '*'1'
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