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13.1  Complex Numbers 

A complex number represents a point in a two-dimensional plane located with 

reference to two distinct axes 

• The horizontal axis is called the real axis, while the vertical axis is called the 

imaginary axis.  

• Two forms are used to represent a complex number: rectangular and polar.  

1) Rectangular Form: The format for the rectangular form is 

 

 

 

 

 

 

2) Polar Form: The format for the polar form is: 
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Mathematical Operations with Complex Numbers: 

 Complex numbers lend themselves readily to the basic mathematical operations of 

addition, subtraction, multiplication, and division. 

 

 

 

 

 

  

 

 

 

2) 



Thirteen lecture                                                                                                               M.Sc. Ammar Mohammed Al-Tajer 
 

 
3 

 

3) Division  

 

 

 

 

13.2 Conversion Between Forms 

 

 

 

 

 

 

 

1) Rectangular to Polar 

 

 

2) Polar to Rectangular  

 

 



Thirteen lecture                                                                                                               M.Sc. Ammar Mohammed Al-Tajer 
 

 
4 

 

13.3  Phasors : 

The radius vector, having a constant magnitude (length) with one end fixed at the 

origin, is called a phasor (المتجه) when applied to electric circuits. 
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13.4 Impedance and The Phasor Diagram  

1) Resistive Elements 
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EXAMPLE: find the current I for the circuit. Sketch the waveforms of v and I. 

 

 

 

 

 

 

 

 

 

2) Inductive Reactance 

 

 

 

 

 



Thirteen lecture                                                                                                               M.Sc. Ammar Mohammed Al-Tajer 
 

 
7 

 

EXAMPLE: find the current I for the circuit. Sketch the v and I curve 

 

 

 

 

 

 

3) Capacitive Reactance 
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EXAMPLE: find the voltage v for the circuit. Sketch the v and I curves. 
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13.5 Series Configuration 

 

  

EXAMPLE: Determine the input impedance to the series network and find I , 

Vr,VL. Draw the impedance diagram. 

 

 

 

 

 

 

 

 

 

 

 


