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Sinusoidal Currents or Voltages
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x

y

Real and Complex Signals

Note that Z can be written as : θ∠|Z|

Polar form

It can also be represented by a POINTPOINT in the complex Plane

Complex conjugate of z is:

z* = x - jy

jyxZ +=
Real part Imaginary part

1−

Rectangular form

A complex number is given by:
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Complex Numbers

jyxz +=

Real part
Imaginary part1−

A complex number can be represented as a point in the complex Plane

x

y z

Real

Imaginary

Rectangular form

Complex conjugate of z is:

z* = x - jy
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Complex Numbers in Polar Form
• Represent the complex number by the length of the 

arrow and the angle between the arrow and the 
positive real axis

• We write complex numbers in polar form as:
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Polar to Rectangular:

θ∠= zz

In exponential form:
θjeZ ||=

θ

x

y

Real

Imaginary

1
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Forms of a Complex Number
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Rectangular form

Polar form

Exponential form

jj =+=∠ 90sin90cos901 o
Important Note:
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Complex Impedances: Inductances 
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ZL = j L is called the impedance of 
the inductor (measured in ohms)

Ohm’s law in phasor form
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Complex Impedances: Resistance

In a pure resistor, current & voltage are in phaseIn a pure resistor, current & voltage are in phase

RR RIV = RZR =

The impedances that are pure imaginary are called reactancereactance

InductanceInductance

CapacitanceCapacitance ResistorResistor
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Inductor:

VAR1100)1.0( 22 === LrmsL XIQ

CL QQQ +=

0

0
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VAR5.0)100()
2

1.0
( 22 −=−== CCrmsC XIQ

Capacitor:

W5.0100)
2

1.0
( 22 === RIP RrmsR

Resistor:

RPP =

Check:

In real life, the values are much bigger (kW, MW, kVA)

Example (cont.)

It is important to note that:
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Thévenin and Norton Equivalent Circuits
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Example (cont.)
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