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SOLUTIONS

1. (a) z + w = (3− 4i) + (−1 + 7i) = (3− 1) + (−4 + 7)i = 2 + 3i

(b) z − w = (3− 4i)− (−1 + 7i) = (3 + 1) + (−4− 7)i = 4− 11i

(c) z · w = (3− 4i) · (−1 + 7i) = −3 + 4i+ 21i− 28i2 = (−3 + 28) + (4 + 21)i = 25 + 25i

(d)
w

z
=
−1 + 7i

3− 4i
· 3 + 4i

3 + 4i
=
−3 + 21i− 4i+ 28i2

9− 16i2
=

(−3− 28) + (21− 4)i

9 + 16
=

31

25
− 17

25
i

(e) w2 = (−1 + 7i)2 = 1− 7i− 7i+ 49i2 = (1− 49) + (−7− 7)i = −48− 14i

(f) |z| =
√

32 + (−4)2 =
√
25 = 5

2. We are given that r = 4 and θ = 5π
6
. The real part of z is

α = r cos(θ) = 4 cos

(
5π

6

)
= 4 · −

√
3

2
= −2

√
3.

The imaginary part of z is

β = r sin(θ) = 4 sin

(
5π

6

)
= 4 · 1

2
= 2.

Thus
z = −2

√
3 + 2i.

3. (a) The real part of z is α =
√
3 while the imaginary part is β = 1. Thus the modulus is

r =
√
α2 + β2 =

√
3 + 1 = 2

while the argument is

θ = arctan

(
β

α

)
= arctan

(
1√
3

)
= arctan

(√
3

3

)
=
π

6
.

Therefore the polar representation of z is
(
2, π

6

)
.

(b) From part (a), we know that we can write z = 2e
π
6
i so

z4 =
(
2e

π
6
i
)4

= 16e
2π
3
i = 16

[
cos

(
2π

3

)
+ i sin

(
2π

3

)]
= −8 + 8

√
3i.


