
Answer on Question #77326 – Math – Calculus 

 

Question 

𝑧1 = 1 − 𝑖√3 and 𝑧2 = −√2 + 𝑖√2. Find 𝑧1 × 𝑧2 in trigonometric form. 

 

Solution 

Trigonometric form of a complex number: 

𝑧 = |𝑧| ∗ (cos(𝜑) + 𝑖𝑠𝑖𝑛(𝜑)) 

|𝑧| = √𝑥2 + 𝑦2, where 𝑧 = 𝑥 + 𝑖𝑦 

𝜑 = arg⁡(𝑧) =

{
 
 
 
 
 
 

 
 
 
 
 
 𝑎𝑟𝑐𝑡𝑎𝑛 (

𝑦

𝑥
) ,⁡⁡⁡𝑖𝑓⁡𝑥 > 0⁡𝑎𝑛𝑑⁡𝑦 ≥ 0

𝜋 − 𝑎𝑟𝑐𝑡𝑎𝑛 (
|𝑦|

|𝑥|
) ,⁡⁡⁡𝑖𝑓⁡𝑥 < 0⁡𝑎𝑛𝑑⁡𝑦 ≥ 0⁡

𝜋 + 𝑎𝑟𝑐𝑡𝑎𝑛 (
|𝑦|

|𝑥|
) ,⁡⁡⁡𝑖𝑓⁡𝑥 < 0⁡𝑎𝑛𝑑⁡𝑦 < 0

2𝜋 − 𝑎𝑟𝑐𝑡𝑎𝑛 (
|𝑦|

|𝑥|
) ,⁡⁡⁡𝑖𝑓⁡𝑥 > 0⁡𝑎𝑛𝑑⁡𝑦 < 0

𝜋

2
,⁡⁡⁡𝑖𝑓⁡𝑥 = 0⁡𝑎𝑛𝑑⁡𝑦 > 0

3𝜋

2
,⁡⁡⁡𝑖𝑓⁡𝑥 = 0⁡𝑎𝑛𝑑⁡𝑦 < 0

 

Trigonometric form of 𝑧1:  

|𝑧1| = √12 + (−√3)2 = √1 + 3 = √4 = 2 

𝑥 > 0⁡𝑎𝑛𝑑⁡𝑦 < 0 → 𝜑1 = 2𝜋 − 𝑎𝑟𝑡𝑎𝑛 (
|−√3|

1
) = 2𝜋 −

𝜋

3
=
5𝜋

3
 

𝑧1 = 2(cos (
5𝜋

3
) + 𝑖𝑠𝑖𝑛 (

5𝜋

3
)) 

Trigonometric form of 𝑧2:  

|𝑧2| = √(−√2)
2
+ (√2)

2
= √2 + 2 = √4 = 2 

𝑥 < 0⁡𝑎𝑛𝑑⁡𝑦 ≥ 0 → ⁡𝜑2 = 𝜋 − arctan (
√2

|−√2|
) = 𝜋 −

𝜋

4
=
3𝜋

4
 

𝑧2 = 2(cos (
3𝜋

4
) + 𝑖𝑠𝑖𝑛 (

3𝜋

4
)) 



Multiplication of complex numbers in trigonometric form: 

𝑧1𝑧2 = |𝑧1| ∗ |𝑧2|(𝑐𝑜𝑠(𝜑1 + 𝜑2) + 𝑖𝑠𝑖𝑛(𝜑1 +𝜑2)) 

𝑧1𝑧2 = 2 ∗ 2(cos (
5𝜋

3
+
3𝜋

4
) + 𝑖𝑠𝑖𝑛 (

5𝜋

3
+
3𝜋

4
)) = 4(cos (

29𝜋

12
) + 𝑖𝑠𝑖𝑛 (

29𝜋

12
)) 

Answer:  𝑧1𝑧2 = 4(cos (
29𝜋

12
) + 𝑖𝑠𝑖𝑛 (

29𝜋

12
)). 
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