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 b.  
 
 
 
 
 
 
 
 
 
 
 
31. a. iL = 100 mA(1 - e-1ms/20ms) = 100 mA(1 - e-1/20) 
     = 100 mA(1 - e-0.05) = 100 mA(1 - 951.23 ¥10-3) = 100 mA(48.77 ¥ 10-3) 
     = 4.88 mA 
 
 b. iL = 100 mA(1 - e-100ms/20ms) = 100 mA(1 - e-5) 
      = 99.33 mA 
 
 c. 50 mA = 100 mA(1 - e-t/t) 
              0.5 = 1 - e-t/t 
            -0.5 = -e-t/t 
              0.5 = e-t/t 
       loge 0.5 = -t/t 
  t = -(t)(loge 0.5) = -(20 ms)(loge 0.5) = -(20 ms)(-693.15 ¥ 10-3) 
    = 13.86 ms 
 
 d.    99 mA = 100 mA(1 - e-t/20 ms) 
         0.99 = 1 - e-t/20ms 
       -0.01 = -e-t/20ms 
         0.01 = e-t/20ms 
  loge 0.01 = -t/20 ms 
  t = -(20 ms)(loge 0.01) = -(20 ms)(-4.605) = 92.1ms 
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32. a. IL (1τ) = 0.632Imax = 126.4 µA 

      Imax =  = 200 µA 

 

 b.  

            

� 

iL = Im(1- e- t /t )

160 mA = 200 mA 1- e
-64.4ms

t
æ 

è 

ç 
ç 

ö 

ø 

÷ 
÷ 

0.8 = 1- e
-64.4ms

t

0.2 = e
-64.4ms

t

loge 0.2 = -1.61 =
-64.4 ms

t

t =
64.4 ms

1.61
= 40 µs

 

 

 c. t = 
        

� 

L
R

= 40 ms =
L

500 kΩ
, L = (500 kΩ)(40 µs) = 20 mH 

 

 d. Im = 
  

� 

E
R

 fi E = (200 µA)(500 Ω) = 100 mV 

 
33. a. L fi open circuit equivalent 

  VL = 
    

� 

10 MΩ(16 V)
10 MΩ + 2 MΩ

 = 13.33 V 

 
 b.  
 
 
 
   
      
                      RTh = 2 MΩ || 10 MΩ = 1.67 MΩ 

                      ETh = 
    

� 

10 MΩ(16 V)
10 MΩ + 2 MΩ

 = 13.33 V 

   = 7.98 µA 

 c.                     iL = 7.98 µA(1 - e-t/3 µs)  t =  = 3 µs 

                     10 µA = 7.98 µA(1 - e-t/3 µs) 
                       1.253 = 1 - e-t/3 µs 
                       0.253  = e-t/3 µs 
             loge(0.253) = -t/3µs 
             1.374 = t/3µs 
                     t = 1.374(3 µs) = 4.12 µs 
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 d. uL = 13.33 V e-t/3 µs = 13.33 V e-12 µs/3 µs = 13.33 V e-4 
       = 13.33 V(0.0183) = 0.244 V 
 

34. eL = : 0 - 4 ms, eL = (200mH)
    

� 

15 mA
4 ms

é 

ë 
ê 

ù 

û 
ú = 750 mV 

   4 - 10 ms, eL = (200 mH)
    

� 

0 mA
6 ms

é 

ë 
ê 

ù 

û 
ú = 0 V 

   10 - 14 ms, eL = (200 mH)
    

� 

15 mA
4 ms

é 

ë 
ê 

ù 

û 
ú  = 750 mV 

   14 - 18 ms, eL = −(200 mH)
    

� 

15 mA
4 ms

é 

ë 
ê 

ù 

û 
ú  = −750 mV 

   18 - 19 ms, eL = 0 V 

   19 - 22 ms, eL = −(200 mH)
    

� 

15 mA
3 ms

é 

ë 
ê 

ù 

û 
ú  = −1 V 

   22 ms Æ, eL = 0 V 

  
 

35. uL =  

 0 Æ 2 ms:  uL = 0 V 

 2 Æ 6 ms:  uL = −(5 mH)
    

� 

30 mA
4 ms

æ 

è 
ç 

ö 

ø 
÷ = −37.5 mV 

 6 Æ 10 ms:  uL = 0 V 

 10 Æ 14 ms: uL = (5 mH)
    

� 

20 mA
4 ms

æ 

è 
ç 

ö 

ø 
÷  = 25 mV 

 14 Æ 17 ms: uL = 0 V 

 17 Æ 19 ms: uL = −(5 mH)
    

� 

5 mA
2 ms

æ 

è 
ç 

ö 

ø 
÷  = −12.5 mV 

 19 Æ, uL = 0 V 
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36. L = 10 mH, 4 mA at t = 0 s 

  uL =  

  0 - 5 µs:  uL = 0 V, ∆iL = 0 mA and iL = 4 mA 

  5 - 10 µs: ∆iL = (-10 V) = -5 mA 

  10 - 12 µs: ∆iL = (-25 V) = -5 mA 

  12 - 16 µs:  uL = 0 V, ∆iL = 0 mA and iL = -6 mA 

  16 - 24 µs: ∆iL = 10 V = 8 mA 

  
 
37. a. L4 + L5 = 5.6 mH + 2 mH = 7.6 mH 
  L3 || 7.6 mH = 3 mH || 7.6 mH = 2.15 mH 
  L2 + 2.18 mH = 3.3 mH + 2.15 mH = 5.45 mH 
  L1 || 5.45 mH = 2.4 mH || 5.45 mH = 1.67 mH 
  LT = L6 + 1.67 mH = 9.1 mH + 1.67 mH = 10.77 mH 
 
38. L2 || L4 = 10 mH || 30 mH = 7.5 mH 
 L3 + L2 || L4 = 47 mH + 7.5 mH = 54.5 mH 
 54.5 mH || 22 mH = 15.67 mH 
 LT = L1 + 15.67 mH = 18 mH + 15.67 mH = 33.67 mH 
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39. 33 mH + 1.8 mH = 5.1 mH 
 4.7 mH || 5.1 mH = 2.45 mH 
  

  
 
40.  = 6.2 mH + 12 mH || 36 mH + 24 mH = 39.2 mH 
  = 9.1 µ F + 10 µF || 91 µF = 9.1 µF + 9.01 µF = 18.11 µF 
 CT =  || 3.3 µF = 18.11 µF || 3.3 µF = 2.79 µF 
 39.2 mH in series with 2.79 µF 
 
41. 7 µF || 42 µF = 6 µF 
 12 µF + 6 µF = 18 µF 
 5 mH + 20 mH = 25 mH 
 Series combination of 2.2 kΩ resistor, 25 mH coil, 18 µF capacitor 
 
42. a.  = 2 kΩ || 8.2 kΩ = 1.61 kΩ,   = 3 mH || 2 mH = 1.2 mH 

   t = 
      

� 

¢ L T
¢ R T
=

1.2 mH
1.61 kΩ

 = 745.3 µs 

  iL =  

     = 
        

� 

36 V
1.61 kΩ

(1- e- t / 745.3ms )  = 22.36 mA(1 -  e-t/745.3µs) 

  uL = Ee-t/t = 36 Ve -t/745.3µs 
 
 b.  
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43. a. Source conversion: E = 16 V, Rs = 2 kΩ 
  RTh = 2 kΩ + 2 kΩ || 8.2 kΩ = 2 kΩ + 1.61 kΩ = 3.61 kΩ 

  ETh = 
    

� 

8.2 kΩ(16 V)
8.2 kΩ + 2 kΩ

 = 12.86 V 

  Im = 
      

� 

ETh

RTh
=

12.86 V
3.61 kΩ

 = 3.56 mA,  t = 
      

� 

L
R

=
30 mH

3.61 kΩ
 = 8.31 µs 

  iL = 3.56 mA(1 -  e-t/8.31µs) 
          

� 

uL1
+uL2

 = 12.86 V initially (t = 0+) 

  uL = 
    

� 

10 mH
10 mH + 20 mH

 of total =  = 4.29 V 

  uL = 4.29 Ve−t/8.31µs 
 
 b.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
44. a. 
   
 
          ¨RTh = 10 kΩ || 20 kΩ = 6.67 kΩ 

              ETh =  = 13.33 V 

 
 
   LT = 3 H + 4.7 H || 10 H = 3 H + 3.197 H = 6.197 H 

  τ =  = 0.93 ms 

  υL = 13.33Ve-t/0.93 ms 

  iL = (1 - e-t/τ) = 2 mA(1 -  e-t/0.93 ms) 
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 b.  

   
 
 c. 

   

 

 

       

� 

u L3
 = (0.52)(13.33e−t/0.93 ms) = 6.93 Ve−t/0.93 ms 

 

45.  = 5 A 

 I2 = 0 A 
 I1 =  + I2 = 5 A + 0 A = 5 A 
 
46. I1 = I2 = 0 A 
 V1 = V2 = E = 60 V 
 

47. I1 = = 3 A,  I2 = 0 A 

 V1 = 12 V,  V2 = 0 V 
 
48.  
  
 
 
 
 
 

 V2 = 
    

� 

6 Ω(50 V)
6 Ω + 20 Ω + 3 Ω

 = 10.34 V 

 V1 = 
    

� 

(3 Ω + 6 Ω)(50 V)
29 Ω

 = 15.52 V 

 I1 = 
    

� 

50 V
20 Ω + 3 Ω + 6 Ω

 = 1.72 A 

 I2 = 0 A 
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