
CHAPTER 6 
 

P6.7* The given input signal is 
 ( ) ( ) ( )tttvin 75002cos23025002cos25 π++π+= o  
This signal has a component 5)(1 =tvin  with ,0=f  
 a second component ( ) ( )o3025002cos22 +π= ttvin  with 2500=f ,  and a 
third component ( ) ( )ttvin3 75002cos2 π=  with 7500=f .  From Figure 
P6.6, we find the transfer function values for these frequencies: 
 ( ) ( ) oo 5.6775.17500  and  ,5.2225.12500,1)0( −∠=−∠== HHH  
The dc output is 5)0( 11 == inout vHv  
The phasors for the sinusoidal input components are 

oo 02   and   302 32 ∠=∠= inin VV  
Multiplying the input phasors by the transfer function values , results in: 
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The corresponding output components are: 
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Thus, the output signal is 
 ( ) ( ) ( )oo 5.6775002cos5.35.725002cos5.25 −π++π+= tttvout  
  

P6.9* The phasors for the input and output are: 
  oo 201   and   252 ∠=−∠= outin VV
The transfer function for Hz  5000=f  is 
 ( ) o455.05000 ∠== inoutH VV  

 
P6.14* Given 

 
( ) ( )

( ) ( ) ( )∫ ==

=
t

out

in

ft
f

VdtftVtv

ftVtv

0

max
max

max

2sin
2

2cos

2cos

π
π

π

π
 

The phasors are 
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The transfer function is 
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Plots of the magnitude and phase of this transfer function are: 

 
 
P6.19* The half-power frequency of the filter is 
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The transfer function is given by Equation 6.9 in the text: 

 ( ) ( )Bffj
fH

+
=

1
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The given input signal is 
 ( ) ( ) ( ) ( )ttttvin πππ 2000cos51000cos5500cos5 ++=  
which has components with frequencies of 250, 500, and 1000 Hz. 
 
Evaluating the transfer function for these frequencies yields: 
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Applying the appropriate value of the transfer function to each 
component of the input signal yields the output: 

 
( ) ( ) ( )

( )o
oo

43.632000cos236.2
451000cos535.357.26500cos472.4

−+

−+−=

t
tttvout

π
ππ

 

 
P6.26 (a) First, we find the Thévenin equivalent for the source and 

resistances. 

 



The open-circuit voltage is given by 
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In terms of phasors, this becomes: 
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Zeroing the source, we find the Thévenin resistance: 

 
 ( )sL

t RRR
R

++
=

11
1  

Thus, the original circuit has the equivalent: 

 
The transfer function for this circuit is: 

 ( )Bt

out

ffj+
=

1
1

V
V        (2) 

where, 
CR

f
t

B π2
1

=  

Using Equation (1) to substitute for in Equation (2) and rearranging, we 
have: 
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(b)  Evaluating for the circuit components given, we have: 
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A MATLAB program to plot the transfer-function magnitude is: 
 



 foverfb=0:0.01:3; 
 Hmag=abs(0.5./(1 + i*foverfb)); 
 plot(foverfb,Hmag) 

axis([0 3 0 0.5]) 
 
The resulting plot is: 

 
 

P6.28* The circuit seen by the capacitance is: 

 
The open-circuit or Thévenin voltage is 
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Thus, we obtain: 

 int VV
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Zeroing the source, we have 



 
The Thévenin resistance is 
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Thus, the equivalent circuit is: 

 
As in the text, this circuit has the transfer function: 
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Using Equation (1) to substitute for  in Equation (2) and rearranging, we 
have 
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A sketch of the transfer-function magnitude is: 
 

 
 



P6.39* (a) The overall transfer function is the product of the transfer            
 functions of the filters in cascade: 
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P6.45*   
 

This is similar to the transfer function treated in Section 6.4 in the text 
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except for the additional 40 dB constant.  The half-power frequency is 
1000=Bf . 

 The asymptotic Bode plots are: 

 

 

 



  
P6.52 First, we find the Thévenin equivalent for the source and the resistances.  

The Thévenin resistance is 
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and the Thévenin voltage is 
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Thus, an equivalent for the original circuit is: 

 
his is a lowpass filter having  transfer function given by Equation 6.8 
ith changes in notation): (w
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The Bode plots are: 

 



 
P6.57* Applying the voltage-division principle, we have: 
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 here ( ) Hz 92.152 21 =+RRCπ . 
 
 The asymptotic Bode plots are: 
 

  
 



P6.65* Assuming zero phase for , the phasor 
diagram at the resonant frequency is 
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and 
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P6.69* 
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P6.77 he circuit diagram of a second

 

-order lowpass filter is: 
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