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Homework # 7 
 
 
 

P10.6*  
 
 
 
 
 
 

       
  

   
 
 

P10.13*   

   
 

 With the switch open, we have: 
  ( )3

1 10 exp 1s TDi I v nV−  = = −    

 ( )exps TI v nV≅  
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Thus, we determine that: 

 
( ) ( )

3 3
1410 10 9.5 10  A

exp exp 0.6 0.026s
T

I
v V
− −

−≅ = = ×  

With the switch closed, we have: 
 1 2 0.5 mAD Di i= =  
 ( )30.5 10 exps TI v V−× =  

 
30.5 10ln 582 mVT

s
v nV

I
−×

= =  

Repeating the calculations with 2n = , we obtain: 
 99.75 10  AsI −= ×  
 564 mVv =  
 
 

P10.20* (a) Writing KVL for the circuit, we have: 
  4 1500i v= +  
 

Plotting this on the characteristic for the diode, we have 
 

  
 

Thus, the answers are: 
  0.8 V and 2.13 mAv i≅ ≅  
 
(b) Replacing the 5-mA current source and 200-Ω  resistance by its 

Thévenin equivalent, we have: 
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  The KVL equation for the equivalent circuit is 
   1 400 x xi v= +  

 
  Drawing the load line on the device characteristic, we have: 

  
 

  Thus, we have 1.65 mA and 200 0.66 V.x x xb bI i V v i= ≅ = + ≅  
  
 (c) Replacing the circuit seen by the nonlinear device by its Thévenin 

 equivalent, we have: 

   
 
 Writing KVL for the equivalent circuit, we have 

   0.5 250 x xi v= +  
 The load line is drawn in part (b) of this solution.  From the load 

line, we have 1.15 mA and 0.21 V.x xi v≅ ≅   
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  1.15 mAc xI i= ≅   
  0.5 0.29 Vc xV v= − =  

 
 

P10.23* The circuit diagram of a simple voltage regulator is: 

  
 
 

P10.33* (a) 1 2 is on and  is off.  10 volts and 0.D D V I= =  
 
(b) 1 2 is on and  is off.  6 volts and 6 mA.D D V I= =  
 
(c) 1 2Both  and  are on.  30 volts and 33.6 mA.D D V I= =  
 
 

P11.4* The equivalent circuit is:
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P11.17* The equivalent circuit for the cascade is: 

 
We have: 
 Ω== k 21ii RR  
 Ω== k 33oo RR  
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P11.41* The equivalent circuit is: 
 

  
We can write: 
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Using Equation (1) to substitute for iI  in Equation (2) and solving, we 
have: 
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P11.55* We are given 
  )304000cos(2.0)2000cos(1.0)(in ++= tttv ππ  
 and 
  )204000cos(15)202000cos(10)( ++−= tttvo ππ  
 The phasors for the 1000-Hz components are 01.0in ∠=V  and 

2010 −∠=oV .  Thus the complex gain for the 1000-Hz component is 
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 Similarly, the complex gain for the 2000-Hz component is 
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