
Technische Universiteit Delft

Faculteit Elektrotechniek, Wiskunde en Informatica

Mekelweg 4, Delft

Midterm exam Kaleidoscope, (TW1021 and TW1021A)
5 October 2018, 9:00 - 11:00.

(5) 1. (a) z3 = 8i⇔ |z3| = |8i| and arg z3 = arg 8i

|z3| = |8i| ⇔ |z|3 = 8⇔ |z| = 2 and
arg z3 = arg 8i⇔ 3 arg z = π

2 +2πk with k ∈ Z⇔ arg z = π
6 +

2πk
3 with k ∈ Z. So the three solutions are:

z0 = 2(cos π6 + sin π
6 i) =

√
3 + i, z1 = 2(cos 5π

6 + sin 5π
6 i) = −

√
3 + i and z2 = 2(cos 3π

2 + sin 3π
2 i) = −2i

(4) (b) Let z = x+ yi with x, y ∈ R
Then eiz = ei(x+iy) = e−y+ix and 8i = 8e(

π
2 +2πk)i = eln 8+(π

2 +2πk)i = e3 ln 2+(π
2 +2πk)i with k ∈ Z.

So y = −3 ln 2 and x = π
2 + 2πk with k ∈ Z.

zk = π
2 + 2πk − (3 ln 2)i with k ∈ Z are now the solutions of the equation.

(4) (c) The equation can be written as (z + (1 + i))2 − (1 + i)2 + 1 + 2i = 0.
And (z + (1 + i))2 − (1 + i)2 + 1 + 2i = 0 ⇔ (z + (1 + i))2 + 1 = 0 ⇔ (z + (1 + i))2 = −1 ⇔
z + (1 + i) = i ∨ z + (1 + i) = −i⇔ z = −1 ∨ z = −1− 2i.
So z1 = −1 and z2 = −1− 2i are the solutions of the quadratic equation.

(3) 2. (a) |z + 2i| =
√
2|z + 1| ⇔ x2 + (y + 2)2 = 2((x+ 1)2 + y2)⇔ x2 + y2 + 4y + 4 = 2x2 + 4x+ 2+ 2y2 ⇔

x2 + 4x+ y2 − 4y − 2 = 0⇔ (x+ 2)2 − 4 + (y − 2)2 − 4− 2 = 0⇔ (x+ 2)2 + (y − 2)2 = 10.

So C is the circle with midpoint −2 + 2i and radius
√
10.
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(1) (b) Graph of C.

Mark: (total number of points + 4)/4 rounded up to the nearest half.
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