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References References 

A. Circuit Analysis – Theories and Practice  (Robinson & Miller) 
 

B. Fundamentals of Electric Circuits (Alexander and Sadiku) 
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Main Topics Main Topics 
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1. Resonance 
2. Magnetically Coupled Circuits 
3. Three-Phase Circuits 
4. Transient Analysis 

1. Resonance 
2. Magnetically Coupled Circuits 
3. Three-Phase Circuits 
4. Transient Analysis 

1. Two-port Networks 
2. Non-Linear Elements 
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Proteus Design Suite Proteus Design Suite 

Check the course website for Download and Installation details Check the course website for Download and Installation details 

Links for Software tutorials are added to the URL section 
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Ch (17) :  ac Series-Parallel Circuits Ch (17) :  ac Series-Parallel Circuits 

 The rules and laws which were developed for dc circuits will apply 
equally well for ac circuits. 

 The rules and laws which were developed for dc circuits will apply 
equally well for ac circuits. 

 The major difference  between  solving  dc  and  ac  circuits  is  that  analysis  of  
ac  circuits  requires  using vector algebra. 

 The major difference  between  solving  dc  and  ac  circuits  is  that  analysis  of  
ac  circuits  requires  using vector algebra. 

 Ohm’s  law,   
 The  voltage  divider  rule, 
 Kirchhoff’s voltage law,  
 Kirchhoff’s current law, and  
 The current divider rule. 

 you should be able to add and subtract any number of vector quantities. 

Review Review 
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 ac Series Circuits  ac Series Circuits 
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Series-Parallel Circuits Series-Parallel Circuits 
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 Kirchhoff’s Voltage Law 
and the Voltage Divider Rule 

 Kirchhoff’s Voltage Law 
and the Voltage Divider Rule 

  Remember : The  summation  is  generally done more easily in rectangular form 
than in the polar form. 

  Remember : The  summation  is  generally done more easily in rectangular form 
than in the polar form. 

  Kirchhoff’s voltage law for ac circuits may be stated as:   Kirchhoff’s voltage law for ac circuits may be stated as: 

The phasor sum of voltage drops and voltage rises around a 
closed loop is equal to zero. 

The phasor sum of voltage drops and voltage rises around a 
closed loop is equal to zero. 
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 Kirchhoff’s Voltage Law and the Voltage Divider Rule  Kirchhoff’s Voltage Law and the Voltage Divider Rule 
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 ac Parallel Circuits  ac Parallel Circuits 

 The  total admittance  is  the  vector  sum  of  the  admittances  of  the  network.  The  total admittance  is  the  vector  sum  of  the  admittances  of  the  network. 
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 ac Parallel Circuits  ac Parallel Circuits 
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Examples Examples 
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Voltages and Currents with Phase Shifts Voltages and Currents with Phase Shifts 

 If a sine wave does not pass through zero at t =0 s, it has a phase shift. 
 Waveforms may be shifted to the left or to the right  
 If a sine wave does not pass through zero at t =0 s, it has a phase shift. 
 Waveforms may be shifted to the left or to the right  
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Phasor Difference Phasor Difference 

 Phase difference refers to the angular displacement between different 
waveforms of the same frequency. 

 Phase difference refers to the angular displacement between different 
waveforms of the same frequency. 

 The terms lead and lag can be understood in terms of phasors. If you observe 
phasors rotating as in Figure, the one that you see passing first is leading and 
the other is lagging. 

 The terms lead and lag can be understood in terms of phasors. If you observe 
phasors rotating as in Figure, the one that you see passing first is leading and 
the other is lagging. 
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AC Waveforms and Average Value AC Waveforms and Average Value 

 Since ac quantities constantly change its value, we need one single numerical 
value that truly represents a waveform over its complete cycle. 

 Since ac quantities constantly change its value, we need one single numerical 
value that truly represents a waveform over its complete cycle. 

Average in Terms of the Area Under a Curve: Average in Terms of the Area Under a Curve: 

Or use area   

 Average values are also called dc values, because dc meters indicate average 
values rather than instantaneous values.  

 Average values are also called dc values, because dc meters indicate average 
values rather than instantaneous values.  

 This approach is valid regardless of 
waveshape. 

 This approach is valid regardless of 
waveshape. 
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Chapter (15): AC Fundamentals Chapter (15): AC Fundamentals 

Full Cycle Sine Wave Average: Full Cycle Sine Wave Average: 

Sine-wave Averages Sine-wave Averages 

Half-wave average: Half-wave average: 

 The area under the half-cycle is: 

Full-wave average: Full-wave average: 

 Because a sine wave is symmetrical, its area below the 
horizontal axis is the same as its area above the axis; 

 Thus, over a full cycle its net area is zero, independent 
of frequency and phase angle. 

Electric Circuits (2) - Basem ElHalawany 
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Effective Values - Root Mean Square (rms) Values  Effective Values - Root Mean Square (rms) Values  

For the 
Sinsusoidal 
ac case: 

For the 
Sinsusoidal 
ac case: 

Calculating the ac average power: 

2 2 

By Equating 1 to achieve the same average power as the dc  , we get: By Equating 1 to achieve the same average power as the dc  , we get: 

Which is the rms value Which is the rms value 

 An effective (rms) value is an equivalent dc value:  
 it tells you how many volts of dc that a time-varying waveform is equal to in 

terms of its ability to produce average power.  

 An effective (rms) value is an equivalent dc value:  
 it tells you how many volts of dc that a time-varying waveform is equal to in 

terms of its ability to produce average power.  

1 1 
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Effective Values - Root Mean Square (rms) Values  Effective Values - Root Mean Square (rms) Values  

Effective voltage can be expressed also as: Effective voltage can be expressed also as: 

effective  values  for  sinusoidal  waveforms  depend  only  on amplitude 

It is important to note that these relationships hold only for sinusoidal 
waveforms. However, the concept of effective value applies to all waveforms 

It is important to note that these relationships hold only for sinusoidal 
waveforms. However, the concept of effective value applies to all waveforms 

General Equation for Effective Values: General Equation for Effective Values: 

Get the square root  of the mean value of the squared waveform. Get the square root  of the mean value of the squared waveform. 

root - mean - square  



20 Ac Power Ac Power 



21 Ac Power Ac Power 


