MATH 305: MIDTERM 1: October 19th, 2012 (M. WARD)

Closed Book and Notes. 50 minutes. Total 50 points

PROBLEM 1: (12 Points) Find all solutions in the complex plane to the following:

‘ R . 5
(i) 2cosz =isinz; (i) {(z-+1)° = 2",
For each of these, express your solution in the form z = a + ¢b where a and b are real,

PROBLEM 2: (18 Points) Establish the validity of each of the following statements. If

the staternent is true, then provide a short proof. If it is false, carefully explain why.

i) Let f(2) = 22 +9? + 2izy where z = x +1y. Then, f(#) i¢ differentiable along the line
y = 0 hut is nowhere analytic.

ii) Let I; and I be real and satisfy the complex-valued equation e~ ™/¢1; +¢e™/3 L, = 14

Then,

(iii) Log(z/#z2) = Log{z1) — Log(zz) for any z 5 0 and z; 5 (.
(iv) |1/(z + 2)] < 1/2 when |z| > 4.
(v} Je™*' | < 1 for all z in Re(z) > 0.

vi) ®la,y) = 1—2%; is a harmonic function when (x,y) # (0, 1).

PROBLEM 3: (8 Points)

Determine where f(z) = Log(l — z%) is analytic in the complex plane. Here Log(¢)

denotes the principal branch of logé€.

PROBLEM 4: {12 Points) Find the image of the set S under the map w = f{z) for each

of the following:
i) S={z|Im{z) + Re(z) » 1/2} and f(z)=1/z
i) §={z \ 0 <Re(z) <1 and 0 <Im(z) <#/2} and f(2) =i(e*)® + 2i.
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