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MAT 342 Applied Complex Analysis
Midterm I, March 6, 2013
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No calculators, computers, iPads or cellphones can be used
on this test. Answer each question in the space provided and on the
reverse side of the sheets. Show your work: no credit will be given for
unjustified answers. You will find your test score on the last page of
the exam.

1. (a) (15 points) Sketch the following sets, and determine which
are open or closed, and which are bounded.
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(b) (5 points) Sketch the set Im(2?) > 0 and describe its
boundary and the closure.
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2. (a) (10 points) Find all fourth roots of —16.
(b) (5 points) Write 2* - 16 as (z — ¢1)(z — e2){(2 — e3)(2 — ca).
(¢) (5 points) Using that complex roots of a polynomial with
real coeflicients come in complex conjugate pairs, write
#* + 16 as a product of two quadratic polynomial with
real coefficients.
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3. (a) (10 points) Find the image of the domain
{z=z+iyeC:0<z?~y? <1}

under the mapping w = 22,

(b) (15 points) Find the image of the infinite strip

—00 < < 00, 05’3;5%
under the mapping w = expz, and label corresponding
portions of the boundaries.
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4. (20 points) Suppose that f(z) is continuous at 2o and f(z) = 0.
Using € — & definition of a limit, show that

if there exist ¢ > 0 and M > 0 such that [g(z)| > M for all
Iz — 2| < a.
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5. (15 points) Show that for every z = z + iy the function
f(z) = sinh z cosy + ¢ cosh z sin y

is differentiable and find f'(z) as a function of z. What about
the function g{z) = sinh z cos y — i cosh zsin y?
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