
Math 417 – Sections 8 & 9 Solutions

1. (b) To find the square roots of 1 −

√

3i, we first write the exponential form of the number. We have
r = 2 and θ = −

π
3

so:

1 −

√

3i = 2 exp
[

i

(

−
π

3
+ 2kπ

)]

The square roots are of the form:

z
1/2 = r

1/2
e

iθ/2 =
√

2 exp
[

i

(

−
π

6
+ kπ

)]

Taking k = 0 and k = 1 we have:

k = 0 : z
1/2 =

√

2 exp
[

i

(

−
π

6

)]

k = 1 : z
1/2 =

√

2 exp

[

i

(

5π

6

)]

In rectangular form, the roots are:

z
1/2 =

√

2
[

cos
(

−
π

6

)

+ i sin
(

−
π

6

)]

=

√

6

2
− i

√

2

2

z
1/2 =

√

2

[

cos

(

5π

6

)

+ i sin

(

5π

6

)]

= −

√

6

2
+ i

√

2

2

3. (a) To find the cube roots of −1, we first write the exponential form of the number. We have r = 1
and θ = π so:

−1 = exp [i (π + 2kπ)]

The cube roots are of the form:

z
1/3 = r

1/3
e

iθ/3 = exp

[

i

(

π

3
+

2kπ

3

)]

Taking k = 0, k = 1, and k = 2 we have:

k = 0 : z
1/3 = exp

[

i

(

π

3

)]

k = 1 : z
1/3 = exp

[

i

(

3π

3

)]

k = 2 : z
1/3 = exp

[

i

(

5π

3

)]

In rectangular form, the roots are:

z
1/3 = cos

(

π

3

)

+ i sin
(

π

3

)

=
1

2
+ i

√

3

2

z
1/3 = cos

(

3π

3

)

+ i sin

(

3π

3

)

= −1

z
1/3 = cos

(

5π

3

)

+ i sin

(

5π

3

)

=
1

2
− i

√

3

2

1
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y
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