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18. a. Source conversion: 
 

      t =  = 588.2 µs 

      iL = If + (Ii - If)e-t/t 

      If =  = 1.76 mA 

      iL = 1.76 mA + (4 mA - 1.76 mA)e-t/588.2µs 
      iL = 1.76 mA + 2.24 mA e-t/588.2µs 
 
      uR(0 +) = 4 mA(3.4 kΩ) = 13.6 V 
      KVL:  +6 V − 13.6 V - uL(0+) = 0 
       uL(0+) = −7.6 V 
      uL = −7.6 Ve-t/588.2µs 
 
 
 b.  
 
 
 
 
 
 
 
19. a.  

   

 

If =  = 2 mA 

τ =  =  = 19.23 µs 

iL = If + (Ii - If)e-t/τ  
   = 2 mA + (6 mA - 2 mA)e-t/19.23 µs  
iL = 2 mA + 4 mAe-t/19.23 µs  

 
   

 

KVL: 20.8 V − 62.4 V - υL(0+) = 0 
  υL(0+) = −41.60 V 
 υL = −41.6 Ve-t/19.23 µs 
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 b.  

   
 
20. a.  
 

      t =  = 
  

� 

10 mH
36 kΩ

 = 0.278 µs 

 

  uL = 8 Ve-t/0.278µs, iL = = 0.222 mA(1 -  e-t/0.278µs) 

 b. 5t fi steady state 

   t¢ = 
      

� 

L
R

=
10 mH

12 kΩ + 36 kΩ
 = 0.208 µs 

   iL = Ime-t/t¢ = 0.222 mAe-t/0.208µs 
   uL = -(0.222 mA)(48 kΩ)e-t/t = -10 .66Ve-t/0.308µs 

   

21. a. t = 
      

� 

L
R

=
4.7 mH
2 kΩ

 = 2.35 µs 

  iL =  = 6 mA(1 -  e-t/2.35µs) 

  uL = Ee-t/t = 12 V e-t/2.35µs 
 
 b. iL = 6 mA(1 - e-t/2.35µs) = 6 mA(1 - e-1µs/2.35µs) = 6 mA(1 - e-0.426) 
      = 6 mA(1 - .653) = 6 mA(.347) = 2.08 mA 

  t¢ = 
      

� 

L
R1 + R2

=
4.7 mH
12 kΩ

 = 392 ns 

  iL = 2.08 mAe-t/392ns 
  uL = 12 Ve-t/2.35µs = 12 Ve-1µs/2.35µs = 12 Ve-0.426 

= 12 V(.653) = 7.84 V 
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  At t = 0+ after switch moved 
  uL = −(2.08 mA)(12 kΩ) = −24.96 V 
  and uL = −24.96 Ve-t/392ns 
  5t¢ = 1.96 µs 
 
 c.

 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
22. a.  
 
 
 
 
     
 
  RTh = 6.8 kΩ 
  ETh = 6 V 

      t =  = 0.74 µs 

  
 
 
 

  iL =  = 0.88 mA(1 -  e-t/0.74µs) 

  uL = Ee-t/t = 6 Ve-t/0.74µs 
 

iL
6 mA

2.08 mA

7.84 V

−24.96 V

12 V

0

0

t

t1 µs
τ

1 µs τ = 2.35 µs 

1.96 µs

1.96 µs
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 b. Assume steady state and IL = 0.88 mA 
 

      t¢ =  = 0.33 µs 

 
 
 
  iL = Ime-t/t¢ = 0.88 mA e-t/0.33µs 
  uL = -Vme-t/t¢ 
            Vm = ImR  = (0.88 mA)(15 kΩ) = 13.23 V 
  uL = -13.23 Ve-t/0.33µs 
 
 c.  
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 d.  = ImR2 = (0.88 mA)(8.2 kΩ) = 7.22 V 
 

   
   
23. a. RTh = 2 kΩ + 2.2 kΩ + 6.2 kΩ ||  3 kΩ = 6.22 kΩ 

  ETh = 
    

� 

6.2 kΩ(12 V)
6.2 kΩ + 3 kΩ

= 8.09 V 

  If = 
  

� 

8.09 V
6.22 kΩ

 = 1.3 mA ,  t = 
      

� 

L
R

=
47 mH

6.22 kΩ
 = 7.56 µs 
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