
1

AC Networks Analysis

Dr. Ala A. Hussein

Mobile User



2

Learning Objectives
1. AC Sources
2. RMS Values
3. Complex Numbers and Phasors
4. Impedance of Passive Elements

Mobile User



3

Figure 4.17, 
4.18

Sinusoidal waveformsPeriodic signal waveforms
Time dependent Signals
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An alternating current, as the name implies, goes through a series of different
values both positive and negative in a period of time T, after which it
continuously repeats this same series of values in a cycle manner. Another
definition of alternating current is “ An alternating current is a periodic
current, the average value of which over a period is zero”.

The term alternating indicates only that waveform alternates between two
prescribed levels in a set time sequence. The pattern of particular interest is
the sinusoidal ac waveform for voltage . Since this type of signal is
encountered in the vast majority of instances, the abbreviated phrases ac
voltage or ac current are commonly applied without confusion. For the other
pattern, the descriptive term is always present, but frequently the ac
abbreviation is dropped, resulting in the designation square-wave or
triangular waveforms.

One of the important reasons for concentrating on the sinusoidal ac
voltage is that it is the voltage generated by utilities throughout the world
&its application throughout electrical, electronic, communication and
industrial systems.

AC Circuits
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Root Mean Square (RMS) or Effective Values

R

)(ti

v(t)
+

-

The average & root mean square value (or effective value) of a 
periodic function f(t), that can be a voltage or current, are defined as
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Note that this effective value is found by first determining the square of the
function, then computing the average or mean value, and finally taking the
square root. Thus in reading this mathematical equation, we are determining
the root mean square, which we abbreviate as RMS.
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Example: Compute the rms value of the waveform )cos()(   tIti m
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Do this integration and verify this

Solution:

Example: Compute the rms value of the waveform tVv m sin
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For a sinusoidal signal, the rms value is equal to the peak divided by square root of 2

Or 
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Compute the rms value of the 
voltage waveform 3T
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Solution:
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EXAMPLE:

Determine the RMS value for the following waveforms.
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Signal 1

Signal 2

SOLUTION:
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Phasor Domain

 Phasor is a complex number representation 
in terms of amplitude & phase of a sinusoidal 
wave shape

 Engineers use phasors to simplify solution of 
circuitry involving sinusoidal voltages & 
currents.


