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University of Crete – Department of Mathematics and Applied Mathematics
Problems No 2

1. Find one value of arg z.
z =

−2

1 +
√
3i
, z =

i

−2− 2i
, z = (

√
3− i)6.

2. Using the polar form show that
(i− 1)7 = −8(1 + i).

3. Find the following roots in polar coordinates and show them geometrically.

(2i)1/2, (−1)1/3, (−16)1/4, 81/6.

4. Use de Moivre’s formula to compute cos 4θ as a function of cos θ, sin θ.

5. If z ∈ C \ {1} and n ∈ N show that 1 + z + z2 + · · ·+ zn =
1− zn+1

1− z
. Then use this to show the formula

1 + cos θ + cos 2θ + · · ·+ cosnθ =
1

2
+
sin 2n+1

2 θ

2 sin(θ/2) , (0 < θ < 2π).

6. Which curve in the complex plane is described by each of the following parametrizations?

z(t) = 1 + i+
√
2eit, 0 ≤ t < 2π,

w(t) = 1 + i+ (i− 1)t, t ∈ R,
u(t) = it− (1− t), 0 ≤ t ≤ 1,

s(t) = t+ t2i, t ∈ R,
S(t) = it− t2, t ∈ R.


