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The University of British Columbia
Midterm Examinations - November 2010

Mathematics 305

M. Ward
Closed book examination. No notes, texts, or calculators allowed. Time: 50 minutes
1. [)Cﬁl'l(“, _/(Z) i (ZB -+ ]‘}1/3.

(i) Determine all of the branch points of f(z) in the extended complex plane.

(ii) Construct a branch of f(z) that is analytic in the unit disk and that satisfies
S0} = 1. Tor this branch, calculate f{1 - 4).

2. Let C be the curve z = ¢ with n/4 <60 < 77 /4 oriented counterclockwise. Calculate
the following inteprals:
. 1 . 2
(i) -~ dz; (ii} zcos{z%) dz
o ? ¢
3. Let € be the simple closed curve |z = 2, oriented counterciockwise. Calculate the
following integrals, providing justification for your results:
- - ; .

1 J ¢ TR dz

(i) [oz%e* dx

(i) [ (/1{((/’)(1) dz where f(2) is analytic in [z} > 2 and bounded by |f(z)| < M
in the region {z| > 2, where M is some positive constant.

(iv) fCl 4[;1\/? dz, where /z denotes the branch of the square root with a branch cut
on the positive real axis in the z-plane for which /T = 4. Here ) is the simple
closed curve |z 4 16} = 1 oriented counterclockwise.

4. Suppose that f(z) is analytic inside and on a simple closed curve €. Assume also

that |f{z) ~ 1] < I for z on C. Prove that there is no point zy with A for which
flzo) = 0. Zo 1ndt
(i) Use this result to prove that there are no solutions to z = —3e~% in the disk

lzf < 1. (Hint: Determine a convenient choice for f{z) to use in the result above).
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