
PRACTICE MID TERM II: COMPLEX VARIABLES

(1) Determine whether the series

∞∑
n=2

sin
(π
n

)
converges or not.

(2) Find the radius of convergence of the power series

∞∑
n=1

n!

nn
zn.

(3) Prove that the following identity holds for |z| < 1:
∞∑
n=1

n2zn =
z(1 + z)

(1− z)3

(4) Compute the following residue Resz=0

(
1

z4(1− z)(2− z)

)
.

(5) Compute the integral

∫ 2π

0

1

2 + cos(θ)
dθ.

(6) Compute the following infinite integral:

lim
R→∞

∫ R

−R

x

(x2 + 4x+ 13)2
dx
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