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No books or calculators may be used

You may use any theorems stated in class, as long as you state them clearly and correctly.
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(1) (10 pts) (a) State the Cauchy-Riemann equations.
(b) Let f(u, v) be a complex-valued function on the complex plane. Show that if

∂f/∂v = 0 for all u and v then f is constant.
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(2) (15 pts) Use the Cauchy residue theorem to compute∫
|z|=2

dz

(z − 1)(z − i)2
.

The line integral is around a circle of radius 2 and center 0 in the complex plane.
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(3) (15 pts)
(a) (8 points) Find the Laurent series of 1

(z+1)2
around 0. What it its radius of

convergence

(b) (7 pts) Find the Laurent series of 1
z+1

around −1. What is its radius of con-
vergence?
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(4) (15 pts)
Compute the integral ∫

γ

zn(1− z)mdz

where m is a nonnegative integer and n is an i integer. The curve γ is a circle of
radius 2 and center 0 in the complex plane.
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(5) (15 pts) (a) Use the Cauchy integral formula to compute the integral∫
γ

z3 + 5

z − i
dz

Here γ is a circle of radius 2 and center 0 in the complex plane.
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(6) (15 pts)

(a) Find the singularities of cos(z)
sin(z)

. State the type of singularity (removable singu-

larity, pole, essential singularity).

(b) Compute the residue of cos(z)
sin(z)

at z = 0.
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(7) (15 points)
Use residues to compute the integral∫ ∞

−∞

dx

(x2 + 1)(x2 + 9)
.
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(This blank page for question 2)
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