(6) 1. Find the principal argument Argz when z = (2 — 24)7.

(12) 2. Describe all solutions of z°> = 1 algebraically in either rectangular or polar form. Sketch
these solutions on the axes provided.
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(12) 3. Suppose f is an analytic function with real part u(z,y) and imaginary part v(z,y).
Explain why the function

H(z,y) =(u(z,y))*~(v(z,y))’

is harmonic, and find a harmonic conjugate of H(z,y) in terms of u(z,y) and v(x,y).
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(16) 4. a) Suppose S is the rectangular region whose boundary is the rectangle with corners 0,
1, e, and 1 4 w7 as shown. Sketch the image of S under the exponential mapping on the
axes given.

i 1+ TTi

b) Find all solutions of (e%)? = —1.
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(10) 5. Find the two points in the complex plane where the function (iaa‘L +y2) + i(x2y) is
complex differentiable. Where is this function analytic?

(6) 6. Describe with some justification what happens to sinz as z — oo along the positive
imaginary axis.
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(12) 7. Describe a connected open subset W of the plane that includes the positive real axis
on which an analytic branch of log(z3 + 5) can be defined. Justify your assertion with an
explanation.

Hint A simple wedge might be a good candidate.



(16) 8. a) Compute / (a:2 + z'y) dz where C'is the straight line segment from 0 to 1 4 2.
c

b) If C is the circle of radius 2 centered at 0, verify that

2
/ z2+3 I <287r
C 523—3

_W.

Show details of your estimates.



(10) 9. Compute

7 4
C

where C' is the boundary of the unit circle.
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