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The University of British Columbia
Midterm Examinaiions - November 2012

Mathematics 305

M. Ward

Closed book examination. No notes, texts, or calculators allowed. Time: 50 minutes

>

Define f(2) = (22 +4)V/2.
(i} By using the range of angle method, construct a branch of f(z) that is analytic
in {z}| > 2 and that satisfies f(4) = v/20.

(if) Show how to construct the branch in (i} by choosing a branch of the multi-valued
logarithm. (You must justify your choice of the logarithm )

(iii) For this branch of f(z}, calculate f(—4 -+ 2i).

Let C be the curve z = ¢*? with /4 < 6 < 7w /4 oriented counterclockwise. Caleulate
the following integrals:

(i) /szwtlj—g dz; (ii) /C{E)Z dz

Calculate the following integrals, providing justification for your results:
0 S ﬁ(’l}“ﬁ? dz where C is the curve |z| = 1 counterclockwise.

e )z - ]
(i) fe e d= where C is the the curve {z| = 2 counterclockwise.

e . 1
(iti) Jo PRGN
curve |z — (3 + 4i)| = 1 counterclockwise.

dz where /7 is the principal value of the square root and C' is the

Suppose that k is an integer with & = 1, and let C' be the boundary of the unit circle
= 3 counterclockwise. Consider the integral I defined by

R L
'_/Cm("z'

(i) Prove that |e*/#| < e!/% for |2z] = R and any R > 0.

(i) By using (i) and deforming C appropriately, prove that I = 0 (You must state
clearly what results you are using in your derivation)
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