
Answer on Question #74588 - Math / Complex Analysis - for completion. 

Obtain the polar and exponential representations of 𝒛𝟏, 𝒛𝟐 and 𝒛𝟏𝒛𝟐, where 𝒛𝟏 =
𝟏

𝟐
− 𝟐𝒊 and 

𝒛𝟐 = 𝟑 + 𝒊.  

Solution: 

𝑧1 =
1

2
− 2𝑖; 

|𝑧1| = √𝑥2 + 𝑦2,  where 𝑥 = 𝑅𝑒 𝑧1 =
1

2
, 𝑦 = 𝐼𝑚 𝑧1 = −2; 

𝑎𝑟𝑔 𝑧1 =  𝜑;  𝜑 =  𝑎𝑟𝑐 tan
𝑦

𝑥
 , 

|𝑧1| = √(
1

2
)

2

+ (−2)2 = √
1

4
+ 4 = √

1 + 16

4
= √

17

4
=

√17

2
≈ 2.0616; 

𝜑 = 𝑎𝑟𝑐 tan
−2

1
2

= 𝑎𝑟𝑐 tan(−4); 

Polar and exponential representation of 𝑧1: 

𝑧1 =
√17

2
(cos(𝑎𝑟𝑐 tan(−4)) + 𝑖𝑠𝑖𝑛(𝑎𝑟𝑐 tan(−4))); 

𝑧1 =
√17

2
𝑒𝑖𝑎𝑟𝑐 tan(−4); 

𝑧2 = 3 + 𝑖; 

|𝑧2| = √𝑥2 + 𝑦2,  where 𝑥 = 𝑅𝑒 𝑧2 = 3, 𝑦 = 𝐼𝑚 𝑧2 = 1; 

𝑎𝑟𝑔 𝑧2 =  𝜑;  𝜑 =  𝑎𝑟𝑐 tan
𝑦

𝑥
 , 

|𝑧2| = √(3)2 + (1)2 = √9 + 1 = √10 ≈ 3.1623; 

𝜑 = 𝑎𝑟𝑐 tan
1

3
; 

Polar and exponential representation of 𝑧2: 

𝑧2 = √10 (cos (𝑎𝑟𝑐 tan
1

3
) + 𝑖𝑠𝑖𝑛(𝑎𝑟𝑐 tan

1

3
)); 

𝑧2 = √10𝑒𝑖𝑎𝑟𝑐 tan
1
3; 

𝑧1𝑧2 = (𝑥1 + 𝑖𝑦1)(𝑥2 + 𝑖𝑦2) = (𝑥1𝑥2 − 𝑦1𝑦2) + 𝑖(𝑦1𝑥2 + 𝑥1𝑦2); 



𝑧1𝑧2 = (
1

2
− 2𝑖) (3 + 𝑖) = (

1

2
∗ 3— 2) ∗ 1 + 𝑖 ((−2) ∗ 3 +

1

2
∗ 1) = (

3

2
+ 2) + 𝑖 (−6 +

1

2
)

=
7

2
− 𝑖

11

2
; 

Let 𝑧3 = 𝑧1𝑧2; 

|𝑧3| = √(
7

2
)

2

+ (
−11

2
)

2

= √
49

4
+

121

4
= √

170

4
=

√170

2
≈ 6.5192; 

𝜑 = 𝑎𝑟𝑐 tan

−11
2
7
2

= 𝑎𝑟𝑐 tan (−
11

7
) ; 

Polar and exponential representation of 𝑧1𝑧2: 

 

𝑧1𝑧2 =
√170

2
(cos (𝑎𝑟𝑐 tan (−

11

7
)) + 𝑖𝑠𝑖𝑛(𝑎𝑟𝑐 tan (−

11

7
))); 

𝑧1𝑧2 =
√170

2
𝑒𝑖𝑎𝑟𝑐 tan(−

11
7

). 

 

 

 

 

 


