
CHAPTER 11 131 

Chapter 11 
 

1. a. B =  = 4 ¥ 10-2 Wb/m2 = 0.04 Wb/m2 

 b. 0.04 T 
 c. F = NI = (40 t)(2.2 A) = 88 At 

 d. 0.04 T   = 0.4 ¥  103 gauss 
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 A = 
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pd 2

4
=
p (5.08 mm)2

4
 = 20.27 ¥ 10-6 m2 

 L =  = 40.1 µH 

 

3. a. L =  = 20.06 mH 

 
 b. increase = change in µr  
  Lnew = µrLo 
 

4. L =  = 50.27 mH 

 

5.  L =  

 a. L¢ = (3)2Lo = 9Lo = 9(4.7 mH) = 42.3 mH 

 b. L¢ = Lo = (4.7 mH) = 1.57 mH 

 c. L¢ =  = 16 (4.7 mH) = 75.2 mH 

 d. L¢ = 

    

� 

1
2

æ 

è 
ç 

ö 

ø 
÷ 

2
1
2

(1500)Lo
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2

 = 375(4.7 mH) = 1.76 mH 

 
6. a. 39 ¥ 102 µH ± 10% fi 3900 µH ± 10% fi 3.9 mH ± 10% 
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 b. 68 × 100 µH ± 5% = 68 µF ± 5% 
 
 c. 47 µH ± 10% 
 
 d. 15 × 102 µH ± 10% = 1500 µH ± 10% = 15 mH ± 10% 
 

7. e =  = (50 t)(120 mWb/s) = 6.0 V 

 

8. e = = 100 mWb/s 

 

9. e =  fi N = e
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 = 42 mV
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10. a. e =  = (22 mH)(1 A/s) = 22 mV 

 b. e =  = (22 mH)(20 mA/ms) = 440 mV 

  e =  = (22 mH)
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6 mA
100 ms
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÷  = 1.32 V 

 

11. a.  t = 
      

� 

L
R

=
470 mH
20 kΩ

 = 23.5 µs 

 

 b. iL = 
        

� 

E
R

(1- e- t /t ) = 40 V
20 kΩ

(1 - e-t/t) 

      = 2 mA(1 − e−t/23.5 µs) 
 
 c. uL = Ee-t/t = 40 Ve-t/23.5 µs 
  uR = iRR = iLR = E(1 - e-t/t) = 40 V(1 -  e-t/23.5 µs) 
 
 d. iL:  1t = 1.264 mA, , 3t = 1.9 mA, 5t = 1.986 mA 
  uL:  1t = 14.72 V, 3t = 1.96 V, 5t = 280 mV 
 
 e.  
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12. a.  t = 
      

� 

L
R

=
4.7 mH
2.2 kΩ

 = 2.14 µs 

 

 b. iL = (1 - e-t/t) = 5.45 mA(1 -  e-t/2.14 µs) 

 
 c. uL = Ee-t/t = 12 Ve-t/2.14 µs 
  uR = iRR = iLR = E(1 - e-t/t) = 12 V(1 -  e-t/2.14 µs) 
 
 d. iL:  1t = 3.45 mA, , 3t = 5.18 mA, 5t = 5.41 mA 
  uL:  1t = 4.42 V, 3t = 0.60 V, 5t = 0.08 V 
 
 e.  
 
 
 
 
 
 
 

13. a. t = 
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L
R

=
12 mH
20 kΩ

 = 0.6 µs 

  uL = (28 V − 12 V)e−t/0.6µs = 16 Ve−t/0.6µs 
 

 b. is = iR = iL = 
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E
R

(1 − e−t/t) = 
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16 V
20 kΩ

(1 − e−t/0.6µs) = 0.8 mA(1 − e−t/0.6µs) 

   
 
 c. 5t = 5(0.6 µs) = 3 µs 
 

14. iL =  

 RT =   = 1.2 kΩ  

 5t = 
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5 L
R
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÷  = 15 µs: 
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L = R(15 ms)
5

=
1.2 kΩ(15 ms)

5
 

= 3.6 mH 
 
15. a. iL = If + (Ii - If)e-t/t 

  Ii = 8 mA,  If =  = 9.23 mA,  t =  = 30.77 µs 
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  iL = 9.23 mA + (8 mA - 9.23 mA)e-t/30.77 µs 
  iL = 9.23 mA -  1.23 mAe-t/30.77 µs 
  +E -  = 0 and  
   = iRR = iLR = (8 mA)(3.9 kΩ) = 31.2 V 
   = E -  = 36 V - 31.2 V = 4.8 V 
  uL = 4.8 Ve-t/30.77 µs 
 
 b.  
 
 
 
 
 
 
 
 

16. a. Ii = -8 mA,  If = 9.23 mA,  t =  = 30.77 µs 

  iL = If + (Ii - If)e-t/t 
      = 9.23 mA + (-8 mA - 9.23 mA)e-t/30.77 µs 
  iL = 9.23 mA -  17.23 mA e-t/30.77 µs 
 
  +E -  = 0 (at t = 0-) 
  but,  = iRR = -iLR = (-8 mA)(3.9 kΩ) = -31.2 V 
   = E -  = 36 V - (-31.2 V) = 67.2 V 
  uL = 67.2 V e-t/30.77 µs 
 
 b.  
 
 
 
 
 
 
 
 
 c. Final levels are the same.  Transition period defined by 5t is also the same. 
 

17. a. t = 
      

� 

L
R

=
100 mH
R1 + R2

=
100 mH
3.4 kΩ

 = 29.41 µs 

  At 0+

        

� 

uR2
=

2.2 kΩ(20 V)
2.2 kΩ +1.2 kΩ

 = 12.94 V 

        

� 

uR2
 = 12.94Ve-t/29.41 µs 

 

 b. iL = 
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E
R1 + R2

(1- e- t /t ) = 
        

� 

20 V
3.4 kΩ

(1- e- t / 29.41 ms ) 

  iL = 5.88 mA(1 − e-t/29.41 µs) 
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