
CHAPTER 14 
 

P14.9*  The circuit has negative feedback so we can employ the summing-point 
constraint.  Then successive application of Ohm’s and Kirchhoff’s laws 
starting from the left-hand side of the circuit produces the results 
shown: 

  
 
From these results we can use KVL to determine that in8vvo −= from 
which we have .8−=vA  
 

P14.16 If the source has a non-zero series impedance, loading (reduction in 
voltage) will occur when the load is connected directly to the source.  On 
the other hand, the input impedance of the voltage follower is very high 
(ideally infinite) and loading does not occur.  If the source impedance is 
very high compared to the load impedance, the voltage follower will 
deliver a much larger voltage to the load than direct connection. 

 
P14.21 (a) 
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 Since io is independent of the load, the output impedance is infinite. 
 
 (b) The circuit diagram is: 

  
 Writing KVL around loop #1, we have ininin RiRiv ++= 0  
 
 Writing KVL around loop #2, we have 0=++ inofin RiiRRi  
 



 Algebra produces fino Rvi −= .  Since io is independent of the load, the 
output impedance is infinite. 

 
 
P14.27   

  
By the voltage-division principle, we have 
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Then, we can write 
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 xxo vRiv +−=  
     ( ) inin TvTv +−−= 1  
     ( )12 −= Tvin  
Thus, as T  varies from 0 to unity, the circuit gain varies from -1 through 
 to 0 to +1. 
 

P14.41* Equation 14.34 states: 
 BOLOLBCLCLt fAfAf 00 ==  
Thus, for A0CL = 10, we have 
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For A0CL = 100, we have 
 fBCL = 150 kHz 

 



P14.46* 
 

 
 

P14.53 (a) One op amp is configured as an inverting amplifier with a gain of -2 
 and the other op amp is configured as a noninverting amplifier with  
 a gain +2.  Thus, we can write: 
  ( ) ( )tvtv s22 −=  

   ( ) ( )tvtv s2=1  
   ( ) ( ) ( ) ( )tvtvtvtv s421o =−=           4== sov vvA  
 (b)  

   
  
 (c) The peak value of ( )tvo  at the threshold of clipping is 28 V. 
 



P14.57* The worst-case outputs due to the offset voltage are: 

  mV 441
1

2 ±=







+=

R
RV,V offvoffo  

 For the bias current, the worst case output voltages are: 
  mV 20  andmV  102 == B,biaso IRV  
 For the offset current, the worst-case output voltages are: 
  ( ) mV 5.222, ±== offioffo IRV  
 Due to all of the imperfections, the extreme output voltages are: 
  mV 5.665.22044max. =++=oV   

 mV 5.365.21044min, −=−+−=oV  
 

P14.63* This is an integrator circuit, and the output voltage is given by: 
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t
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 Each pulse reduces vo by 0.5 V.  Thus, 20 pulses are required to produce 

vo  = -10V. 
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