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This is a highpass filter.  The frequency response is the same as that for P.P.14.1 
except that RC10 =ω .  Thus, the sketches of H and φ are shown below. 
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The frequency response is identical to the response in Example 14.1 except that 

LR0 =ω .  Hence the response is shown below. 
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(a) Using current division, 
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(b) We apply nodal analysis to the circuit below. 
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The magnitude and phase plots are shown below. 
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The magnitude and phase plots are shown below. 
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The plots are shown below. 
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The magnitude and phase plots are shown below. 
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The magnitude and phase plots are shown below. 
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The magnitude and phase plots are shown below. 
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The magnitude and phase plots are shown below. 
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The magnitude and phase plots are shown below. 
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The magnitude and phase plots are shown below. 
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The magnitude and phase plots are shown below. 
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The magnitude and phase plots are shown below. 
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 The phase plot is decomposed as shown below.  
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(b)    To increase B by 100% means that B’ = 4. 
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C =  and C1 = 20 µF, we then obtain C2 = 20 µF.   

 
Therefore, to increase the bandwidth, we merely add another 20 µF in 
series with the first one. 
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(a) This is a series RLC circuit. 
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(b) This is a parallel RLC circuit. 
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(a) )LjR(||)Cj1(in ω+ω=Z  
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 Consider the circuit below. 
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 We find the input impedance of the circuit shown below. 
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Transform the current source gives the circuit below. 
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(a) This is an RLC series circuit. 
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1)0(H =  and 0)(H =∞  showing that this circuit is a lowpass filter. 
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1)0(H =  and  showing that 0)(H =∞ this circuit is a lowpass filter. 
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  At dc, 2
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0)0(H =  and  showing that 1)(H =∞ this circuit is a highpass filter. 
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This has a unity passband gain, i.e. 1)(H =∞ . 
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Chapter 14, Problem 52. 

 
 
Design an RL lowpass filter that uses a 40-mH coil and has a cut-off frequency of 
5 kHz. 
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(a) From Eq 14.54, 
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(b) From Eq. 14.56, 
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(a) Consider the circuit below. 
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As a high Q circuit, 
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 Consider the circuit below. 
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 This is a highpass filter. 
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For an active highpass filter, 
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This is a bandpass filter.  )(ωH  is similar to the product of the transfer function 
of a lowpass filter and a highpass filter. 
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(a) Proof 
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 This is a highpass filter with f 2c =  kHz. 
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showing that this circuit is a lowpass filter. 
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 L and C are needed before scaling. 
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The new circuit is shown below. 
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(a) Insert a 1-V source at the input terminals. 
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The new circuit is shown below. 
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(b) Insert a 1-A source at the terminals a-b. 
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We compare this with the given impedance: 
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Thus, 
R = 0.4Ω, L = 0.4 H,  C = 1 mF, G = 1 mS 

 

(b) By frequency-scaling, Kf =1000. 
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The schematic is shown below.  A voltage marker is inserted to measure vo.  In 
the AC sweep box, we select Total Points = 50, Start Frequency = 1, and End 
Frequency = 1000.  After saving and simulation, we obtain the magnitude and 
phase plots in the probe menu as shown below. 
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We let   A  so that  Vo

s 01I ∠= .VI/ oso =   The schematic is shown below.  The circuit 
is simulated for  100 < f < 10 kHz. 
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The schematic is shown below.  A current marker is inserted to measure I.  We set 
Total Points  =  101, start Frequency  =  1,  and End Frequency  =  10 kHz in the 
AC sweep box.  After simulation, the magnitude and phase plots are obtained in 
the Probe menu as shown below. 
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The schematic is shown below.  In the AC Sweep box, we set Total Points  =  50, 
Start Frequency  =  1, and End Frequency  =  100.  After simulation, we obtain the 
magnitude response as shown below.  It is evident from the response that the 
circuit represents a high-pass filter. 

 

 



  
  
Chapter 14, Solution 88.  Chapter 14, Solution 88.  
  
  

The schematic is shown below.  We insert a voltage marker to measure Vo.  In the 
AC Sweep box, we set Total Points  =  101, Start Frequency  =  1, and End 
Frequency  =  100.  After simulation, we obtain the magnitude and phase plots of 
Vo as shown below. 

The schematic is shown below.  We insert a voltage marker to measure Vo.  In the 
AC Sweep box, we set Total Points  =  101, Start Frequency  =  1, and End 
Frequency  =  100.  After simulation, we obtain the magnitude and phase plots of 
Vo as shown below. 
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The schematic is shown below.  In the AC Sweep box, we type Total Points  =  
101, Start Frequency  =  100, and End Frequency  =  1 k.  After simulation, the 
magnitude plot of the response Vo is obtained as shown below. 
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The schematic is shown below.  In the AC Sweep box, we set  
Total Points  =  1001, Start Frequency  =  1, and End Frequency  =  100k.  After 
simulation, we obtain the magnitude plot of the response as shown below.  The 
response shows that the circuit is a high-pass filter. 
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The schematic is shown below.  In the AC Sweep box, we set  
Total Points  =  1001, Start Frequency  =  1, and End Frequency  =  100k.  After 
simulation, we obtain the magnitude plot of the response as shown below.  The 
response shows that the circuit is a high-pass filter. 
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The schematic is shown below.  We type Total Points  =  101, Start Frequency  =  
1,  and End Frequency  =  100 in the AC Sweep box.  After simulating the circuit, 
the magnitude plot of the frequency response is shown below. 
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The result remains the same. 
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We make R and C as small as possible.  To achieve this, we connect 1.8 kΩ  and 3.3 kΩ  
in parallel so that 
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(a) When  and 0R s = ∞=LR , we have a low-pass filter. 
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The schematic is shown below.  We click Analysis/Setup/AC  Sweep and enter 
Total Points  =  1001, Start Frequency  =  100, and End Frequency  =  100 k.  
After simulation, we obtain the magnitude plot of the response as shown. 

 



 
 


