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1. In each of the following cases, find the minimal polynomial f ∈ Q[X]
of α, the splitting field E of f , and the Galois group of E over Q.
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√−3)1/3 [20]

2. Let E ⊇ F be finite fields. Then compute the Galois group Gal(E,F )
in terms of the orders of E and F . Hence, show that this is a Galois
extension. [20]

3. Let E ⊇ B ⊇ F be finite extensions of fields. (a) If E ⊇ F is Galois
then show that E ⊇ B is Galois. (b) If E ⊇ B and B ⊇ F are both
Galois then show that E ⊇ F is Galois. [20]

(Hint : May use any of the criteria proved in class for an extension to
be Galois).

4. Let f be an irreducible polynomial over a field F . If char(F ) = 0 then
show that f is separable. Given an example, with char(F ) = 2, where
f is not separable. [20]

5. Show that, for any field K, Aut(K) is a linearly independent subset of
the K- vector space KK . [20]


