
Answer on Question # 77329 – Math – Calculus 

Question 

Find the fourth roots of −1 − 𝑖√3 

Solution 

Trigonometric form of  𝑧 = −1 − 𝑖√3:   

|𝑧| = |−1 − 𝑖√3| = √(−1)2 + (−√3)2 = √1 + 3 = √4 = 2 

𝑥 < 0 𝑎𝑛𝑑 𝑦 < 0 → 𝜑 = 𝜋 + 𝑎𝑟𝑡𝑎𝑛 (
|𝑦|

|𝑥|
) = 𝜋 + 𝑎𝑟𝑡𝑎𝑛 (

|−√3|

|−1|
) = 𝜋 +

𝜋

3
=

4𝜋

3
 

𝑧 = 2 (cos (
4𝜋

3
) + 𝑖𝑠𝑖𝑛 (

4𝜋

3
)) 

The 𝑛th roots of z:  

𝑧𝑘 = √𝑧
𝑛

= √|𝑧|
𝑛

(cos (
𝜑 + 2𝜋𝑘

𝑛
) + 𝑖𝑠𝑖𝑛 (

𝜑 + 2𝜋𝑘

𝑛
)) , 𝑤ℎ𝑒𝑟𝑒 0 ≤ 𝑘 ≤ 𝑛 − 1 

The 4th roots of z: 

𝑘 = 0: 

𝑧0 = √|2|
4

(cos (

4𝜋
3 + 2𝜋 ∗ 0

4
) + 𝑖𝑠𝑖𝑛 (

4𝜋
3 + 2𝜋 ∗ 0

4
)) = √2

4
(cos (

𝜋

3
) + 𝑖𝑠𝑖𝑛 (

𝜋

3
)) 

𝑧0 = √2
4

(cos (
𝜋

3
) + 𝑖𝑠𝑖𝑛 (

𝜋

3
))  𝑜𝑟 𝑧0 = √2

4
(

1

2
+ 𝑖

√3

2
) 

 

𝑘 = 1: 

𝑧1 = √|2|4
(cos (

4𝜋
3 + 2𝜋 ∗ 1

4
) + 𝑖𝑠𝑖𝑛 (

4𝜋
3 + 2𝜋 ∗ 1

4
)) = √2

4
(cos (

5𝜋

6
) + 𝑖𝑠𝑖𝑛 (

5𝜋

6
)) 

𝑧1 = √2
4

(cos (
5𝜋

6
) + 𝑖𝑠𝑖𝑛 (

5𝜋

6
))  𝑜𝑟 𝑧1 = √2

4
(−

√3

2
+ 𝑖

1

2
) 

 

𝑘 = 2: 

𝑧2 = √|2|4
(cos (

4𝜋
3 + 2𝜋 ∗ 2

4
) + 𝑖𝑠𝑖𝑛 (

4𝜋
3 + 2𝜋 ∗ 2

4
)) = √2

4
(cos (

4𝜋

3
) + 𝑖𝑠𝑖𝑛 (

4𝜋

3
)) 



𝑧2 = √2
4

(cos (
4𝜋

3
) + 𝑖𝑠𝑖𝑛 (

4𝜋

3
))  𝑜𝑟 𝑧2 = √2

4
(−

1

2
− 𝑖

√3

2
) 

𝑘 = 3: 

𝑧3 = √|2|4
(cos (

4𝜋
3 + 2𝜋 ∗ 3

4
) + 𝑖𝑠𝑖𝑛 (

4𝜋
3 + 2𝜋 ∗ 3

4
)) = √2

4
(cos (

11𝜋

6
) + 𝑖𝑠𝑖𝑛 (

11𝜋

6
)) 

𝑧3 = √2
4

(cos (
11𝜋

6
) + 𝑖𝑠𝑖𝑛 (

11𝜋

6
))  𝑜𝑟 𝑧3 = √2

4
(

√3

2
− 𝑖

1

2
) 

Answer: 

𝑧0 = √2
4

(cos (
𝜋

3
) + 𝑖𝑠𝑖𝑛 (

𝜋

3
))  𝑜𝑟 𝑧0 = √2

4
(

1

2
+ 𝑖

√3

2
) 

𝑧1 = √2
4

(cos (
5𝜋

6
) + 𝑖𝑠𝑖𝑛 (

5𝜋

6
))  𝑜𝑟 𝑧1 = √2

4
(−

√3

2
+ 𝑖

1

2
) 

𝑧2 = √2
4

(cos (
4𝜋

3
) + 𝑖𝑠𝑖𝑛 (

4𝜋

3
))  𝑜𝑟 𝑧2 = √2

4
(−

1

2
− 𝑖

√3

2
) 

𝑧3 = √2
4

(cos (
11𝜋

6
) + 𝑖𝑠𝑖𝑛 (

11𝜋

6
))  𝑜𝑟 𝑧3 = √2

4
(

√3

2
− 𝑖

1

2
) 
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