Question 11

Let T be the splitting field in € for the polynomial ¢ —4 in Q[t]. Let G be the
Galois group T(E: Q).

[i] Find a basis far T as a wector space over Q.

(i} Find &, specifying far each element of (& its effect on =ach of the hasis =l=ments
listed in wour answer fo past [i).

Question L2

Dietermine whether ar oot the fallowing ruler and compass construclicns ace possi-
tle. In =ach case you should give & justification of your eonclusicn.

(i] Construction of a regular 1028-goa.

(i1} Conmstruction of a regular hexagon with ar=a zqual to Lhe area of & given squars.

Question 13

Far sach of the following polynomaals in Q[t], decide whether ar aot it 13 soluble
hv tadicals over Q gIVing, in each case, a justification fur wots conclusion.
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(i) t¥+375 =0

(3] &&= =12

Cuestion 14

Let p be prime aumber iz L, lst 7 oe an ireductsle polzromial of degres 5 11 Z,[t]

and let § be a sphitting field for f over Ly

(i} Prove that =very irreducible polynomial of degree 7 in Zo{t] splita over L.

(i1 Let g be a polynomial of degree 3in Ly[t], Prove that g splita over L, Justifying
POUT ABEWET.

[iit) State whether every solynemial of degree 4 in Z_[t] splits oves L, justifying
wOur ANSwWer

Question 15
Let & be the subficld of R generated by O tagether with the set X of all real rocta
af3 le the st X = -[ w3 neRandn > ?]-

State. with brief ceasons, whether or not the f=ld =xtension £ - Q 5
{1) algebraic;

i} fmite;

(1) simple;

{iv} separable.

[END OF QUESTION PAPER]
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