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1. Find the Laurent series of
1

(z − 1)(z − 2)
in

(a) 1 < |z| < 2

(b) 1 < |z − 3| < 2

2. Find the residue at z = 0 of the function

(a)
1

z + z2

(b) z cos

(
1

z

)
(c)

cot z

z4

(d)
z3 + 2z + 1

z2(z + 1)

3. Use residues to evaluate the improper integrals

(a)

∫ +∞

0

x2

(x2 + 1)(x2 + 4)
dx

(b)

∫ +∞

0

x sin 2x

x2 + 3
dx

(c)

∫ π

0

1

5 + 4 sin θ
dθ

4. Suppose that f(z) and g(z) are functions analytic at z0. If z0 is a zero of both f(z) and g(z) of

order m > 0, then show that

lim
z→z0

f(z)

g(z)
=
f (m)(z0)

g(m)(z0)
.
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