
Math 100C: Spring 2017
Midterm 2

Instructions: This is a 50 minute exam. No books, notes, electronic devices, or
interpersonal assistance are allowed. Write your answers in your blue book, making it
clear what problem you are working on. Be sure to justify your answers. This exam is
out of 100 points; you get 5 points for legibly writing your name on your blue book.
Good luck!

Problem 1: [10 + 15 pts.] Consider the field C(t) of rational functions in t with
complex coefficients. Let σ, τ ∈ Aut(C(t)) be the automorphisms which fix C and
satisfy

σ(t) = t−1 τ(t) = −t.
Let G be the subgroup of Aut(C(t)) generated by σ and τ .

(a) Determine the order |G| of G.
(b) Find an element α ∈ C(t) such that C(t)G = C(α).

Problem 2: [10 + 15 pts.] Let f(x) = x3 − 2.
(a) Determine the degree [K : Q] of the splitting field K of f(x) over Q.
(b) Describe the automorphism group G(K/Q).

Problem 3: [15 + 10 pts.]
(a) Give an explicit construction of the field F9 with 9 elements in terms of the field

F3 with 3 elements. (You may not say that it is the splitting field for some polynomial
over F3 – you need to be more explicit here.)

(b) The multiplicative group F×
9 is cyclic of order 8. Using your construction of F9,

exhibit a generator of F×
9 .

Problem 4: [10 + 10 pts.] Let K/F be an extension of fields.
(a) Let α, β ∈ K and suppose there are monic polynomials f(x), g(x) ∈ F [x] such

that f(α) = 0 and g(β) = 0. Prove that there is a monic polynomial h(x) ∈ F [x] such
that h(α + β) = 0.

(b) Prove that we can find such a monic polynomial h(x) whose degree satisfies

deg(h) ≤ deg(f) · deg(g).
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