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1. (a) (15 points) What are the 4 fourth roots of —97

(b) (15 points) Write 2* + 9 as (z — 1) (z — 12)(z — 13)(2 — 74).

(c¢) (15 points) Use the fact that the complex roots of a polynomial with real co-
efficients come in complex conjugate pairs to write z* + 9 as a product of two
quadratic polynomials with real coefficients.



2. (a) (15 points) What is the image of the line $(z) =1 [i.e. {z +iy|ly = 1}] under the
mapping w = z2?

(b) (15 points) Sketch the image of the half-plane (z) > 1 under the mapping
w = 2%



3. (a) (15 points) Show carefully by an €, § argument that

LG
)

if lim,_, f(z) = 0 and if there exists a pair of positive numbers dy, M such that

|z — a] < do implies |g(2)| > M.

(b) (10 points)Apply this to prove that
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