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Throughout the exam z0 = 2 + 2i and A = {|z| = 1},B = {|z − z0| = 1} and C are positively
oriented curves.

1. Mark the statements below as TRUE or FALSE. No justification is needed in this part. EACH INCOR-
RECT ANSWER CANCELS A CORRECT ONE.

In this page • Ω ⊂ C is a region; • ω ∈ Ω is a fixed point; • f : Ω → C is a single-valued function; and •
f(z) = u(z) + iv(z) with u, v : R2 → R.

1. f is complex differentiable at ω if and only if f is analytic at ω.

2. If f ′(w) exists then u and v are differentiable at w.

3. If f is differentiable at w then the partial derivatives ux,vx and uy,vy exist in a neighborhood of w.

4. If f is analytic at w = r0e
iθ0 then f ′(w) = e−iθ0(ur(w) + ivr(w)).

5. Every polynomial is entire.

6.

Z

B

1

z
dz = 0.

7.

Z

A+B+C

1

z(z + z0)
dz = 0.

2. Write down the Cauchy-Riemann equations in the boxes below.

in terms of ux, vx, uy, vy: in terms of ur, vr, uθ, vθ:



3. Define the complex hyperbolic functions as follows:

sinh z =
1

2
(ez − e−z), cosh z =

1

2
(ez + e−z).

(a) Are these functions multi-valued or single-valued? Why?

(b) Are these functions entire? Why?

(c) Find the domain of the function tanh z
.
=

sinh z

cosh z
.

domain =

(d) Compute (tanh z)′.

(tanh z)′ =



(e) Compute

Z

A+B−C

1

cosh2 z
dz. Show your work in detail.

result:



4. Find an open domain U ⊂ C as large as possible over which the function f(z) = log(z− i) is single valued
and analytic.

domain =

5. Find all the points at which the function g(z) = eyeix is analytic. (Here z = x+ iy.)

domain =


