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Lecture Outline
q Review
q Chapter 10 in the textbook
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Review: Sinusoidal Steady State Analysis Approach
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Review: Sinusoidal Steady State Analysis Approach

q Vp contains all the information we need.
§ Complex amplitude gives the amplitude and phase of the output 

cosine.
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Review
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Review
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Review
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Is There an Even Simpler Way to Get VP?

§ with

q Divide numerator and denominator by

q Let’s explore this further… 8

Vp =
Vi

1+ jωRC
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The Impedance Model
q Consider resistor:

q We know from previous sequence that response to         
is also of the form of

q In other words, if 
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The Impedance Model
q Consider capacitor:

q In other words, the complex amplitudes are related as
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The Impedance Model
q Consider inductor:
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The Impedance Model – Summary

q For a drive of the form              , the complex amplitude
is related to the complex amplitude      algebraically, by a 
generalization of Ohm’s Law.
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Back to RC Network
q Find 
q Impedance circuit model
q Work on complex amplitude

q All our old friends apply! KVL, KCL, superposition, Norton, 
Thevenin, …

q The denominator:
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Signal Notation
q Uppercase symbols with uppercase subscript

§ DC or operating-point variables

q Lowercase symbols with uppercase subscript
§ Total instantaneous variables

q Lowercase symbols with lower subscript
§ Incremental instantaneous variables

q Upper symbols with lower subscript
§ Complex amplitude or real amplitude of sinusoids (either 

total variables or incremental variables) 15
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There You Have It!
1. Replace the (sinusoidal) source by their complex (or real) 

amplitude.

2. Replace circuit elements by their impedances. The resulting 
diagram is called the impedance model of the network.

3. Determine the complex amplitude of voltages and currents in the 
circuit using any standard circuit analysis method.

4. Obtain the time variables from the complex amplitudes. For 
example, for a voltage signal with complex amplitude of Vo :
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Another Example – Recall Series RLC Network
q Remember, we only want the steady-state response to 

sinusoid.

17

;+(%0
R''=9! 4# y 5 4# $ %&' (!

A

;#*G }!+ 0

f?6h+H "# 8 "#$ !#(+
5

4# Q X @ }! J 19,!G.*%! 9&G!6

[2
2

M X X!.6
4/ 5 2 $

4# 2

](7+t(%+X

U }!+ 05 1 }!+ $ %&' S (!+ 7q, 0

B5 C 5

!/



Series RLC Network
q The transfer function
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Graphically
q Magnitude plot

q Passes signals of frequencies in a middle band. 19
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The Big Picture Again

q No differential equations!! No trigonometry!!
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