Math 370 - Test 2

» Nov 8 2012
Question 1. [5]): Show that u = 2x — 2xy is harmonic and find its harmonic conjugate.
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Question 2. [5]: Without calculating any partial derivatives, explain why the function Re (cos (2)

> is harmonic
eZ
in the whole complex plane.
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Question 3. [5]: Determine the imaginary part of sin (g = /') .
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Question 4. [5]: Determine all solutions z € C to
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Question 5. [3]: Determine all values of log (—/e) . (C :
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Question 6. [3]: Solve for z:
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Question 7. [4]: Let f(z) = z'** where the complex power is defined using the principal branch of the
logarithm. Evaluate and simplify £(/).
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Question 8. [7]: Evaluate

= / (2 dz
r
where [ is the circle with centre z =1 and radius 1 traversed once in the positive direction.
ot
ZH)= \+ = 5 Og¢tsarm

') = et

. v — L
L= .S'O » ( [~ -cl ) Cek P
1) . 7 N
— -t . it
\yO (|+ e - Q’(*
1

T
focg _‘t ’L\‘f [y Ce
J,, (l-f— 2e e )Lﬂ ot

L ‘4 -t
= ES (CL‘E'\—Z'FQ )‘QZ/'('

Q

./ (f ik 2w
‘L( c -+ 2{;‘ - & /
2 10 s °

1 © (

[ont |

n

{

Question 9. [3]: With reference to your answer to Question 8, does f(z) = (2)? have an antiderivative in any
domain D containing the circle of centre z =1 and radius 1? Explain.
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P

where [ is the lower half of the unit circle traversed in the negative (i.e. clockwise) direction.
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Question 10. [5]: Evaluate
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Question 11. [5]:

1
Evaluate 3 dz where [ is the

r
indicated contour from —1 to 1:
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