
Fundamentals of
Electrical Engineering

Circuits with Capacitors and Inductors

• Filters

• Thévenin and Mayer-Norton equivalents

• Complex power



What is the circuit doing?
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Filtering

Because the circuit is  linear, superposition applies
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Filtering
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Cutoff  frequency: frequency fc at which
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Filtering
Several filter types are common.

•  Lowpass

•  Highpass

•  Bandpass



RC Lowpass in Action
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RC Lowpass in Action



The Big Picture
Z � V

I
v = V ej2�ft, i = Iej2�ft
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• Series/parallel 
“shortcuts” can be used

• Thévenin/Mayer-
Norton equivalents 
have impedance 
“versions”
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Complex Power
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Complex Power
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Complex Power
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Using Impedances
• By “thinking” of  each element as a complex-

valued resistor—as an impedance—a general 
picture emerges of  what circuits do and how they 
behave

✴ Series/parallel rules

✴ Thévenin and Mayer-Norton equivalents

✴ Transfer functions and filtering

✴ Complex power

• Only applies when the source is a sinusoid


