
110 CHAPTER 10 

Chapter 10 
 

1. (a) E =  = 36 ¥  103 N/C 

 (b) E =  = 36 ¥  109 N/C 

   E (1 mm): E (2 m) = 36 × 109: 36 × 103 = 1 × 106 
 

2.  E =  fi 
          

� 

kQ
E

=
(9´109 )(2mC)

72 N/C
 = 15.81 m 

 

3. C =  = 50 µF 

 
4. Q = CV = (0.15 µF)(120 V) = 18 µC 
 

5. a. 1≤
    

� 

1 m
39.3 ¢ ¢ 7 

é 

ë 
ê 

ù 

û 
ú  = 25.4 mm 

  E  =  = 19.69 V/m 

 

 b.  

  E  =  = 1.97 kV/m 

 

6. V =  = 23.53 V 

 E =  = 4.71 kV/m 

 

7. 0.1≤
    

� 

1 m
39.3 ¢ ¢ 7 

é 

ë 
ê 

ù 

û 
ú  = 2.54 mm 

 C = 8.85 ¥ 10-12εr  = 8.85 ¥ 10-12(1)  = 348.43 pF 

8. C = 8.85 ¥ 10-12 εr  = 8.85 ¥ 10-12(2.5)  = 871.06 pF 

 

9. C = 8.85 ¥ 10-12εr  fi d =  = 2.66 µm 
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CHAPTER 10 111 

10. C = εrCo fi εr =  = 5 (mica) 

11. a. C = 8.85 ¥ 10-12(7)  = 24.78 nF 

 

 b. E  = 
      

� 

V
d

=
80 V

0.2 mm
 = 400 kV/m 

 
 c. Q = CV = (24.78 nF)(200 V) = 4.96 µC 
 

12. a. C = (4.7 µF) = 2.35 µF 

 b. C = 2(4.7 µF) = 9.4 µF 
 c. C = 20(4.7 µF) = 94 µF 

 d. C = 

    

� 

(4) 1
3

æ 

è 
ç 

ö 

ø 
÷ 

1
4

æ 

è 
ç 

ö 

ø 
÷ 

(4.7 µF) = 25.1 µF 

 

13. d = 
        

� 

8.85´10-12e r A
C

=
(8.85´10-12 )(5)(0.02 m2 )

6800 pF
 = 130.15 µm  

 d = 130.15 µm 
      

� 

10-6  m
1 mm

é 

ë 
ê 
ê 

ù 

û 
ú 
ú 

39.37 in.
1 m

é 

ë 
ê 

ù 

û 
ú 

1000 mils
1 in.

é 

ë 
ê 

ù 

û 
ú  = 5.12 mils 

 5.12 mils  = 25.6 kV 

14. mica:   = 0.24 mils 

 0.24 mils  = 6.10 µm 

 

15. (22 µF)/°C = 4400 pF/°C 

 [80°C] = 0.35 µF 

 
16. J = ±5%, Size fi 40 pF ± 2 pF,  38 pF Æ  42 pF 
 
17. F = ±1%,  Size fi 47 × 101 µF = 470 µF ± 4.7 µF,  465.3 µF Æ  474.7 µF 
 
18. K = ±10%,  Size fi 18 × 102 pF = 1800 pF ±  180 pF,  1620 pF Æ  1980 pF 
 
19. a. τ = RC = (10  ¥ 103 Ω)(10 µF) = 100 ms 
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112 CHAPTER 10 

 b. uC = E(1 - e-t/τ) = 20 V(1 -  e-t/100 ms) 
 
 c. 1τ = 0.632(20 V) = 12.64 V, 3τ = 0.95(20 V) = 19 V 
  5τ = 0.993(20 V) = 19.87 V 
 

 d. iC = 
  

� 

20 V
10 kΩ

e-t/τ = 2 mAe-t/100 ms 

  uR = Ee-t/τ = 20 Ve-t/100 ms 
 
 e. 

   
 
20. a. τ = RC = (100 kΩ)(10 µF) = 1 s b. υC = E(1 - e-t/τ) = 20 V(1 -  e-t/1s) 
 

 c. 1τ = 12.64 V, 3τ = 19 V, 5τ = 19.87 V d. iC = 
  

� 

20 V
100 kΩ

e-t/τ = 200 µA e-t/1s 

      υR = Ee-t/τ = 20V e-t/1s 
 
 e. Same as problem 21 with 5τ = 5 s and Im = 200 µA 
 
21. a. τ = RC = (2.2 kΩ + 3.3 kΩ)1 µF = (5.5 kΩ)(1 µF) = 5.5 ms 
  
 b. uC = E(1 - e-t/τ) = 100 V(1 -  e-t/5.5 ms) 
 
 c. 1τ = 63.21 V, 3τ = 95.02 V, 5τ = 99.33 V 
 

 d. iC = e-t/τ = e-t/τ = 18.18 mAe-t/5.5 ms 

  
      

� 

VR2
=

3.3 kΩ (100 V)
3.3 kΩ + 2.2 kΩ

 = 60 V 

   = 60 Ve-t/5.5 ms 
 
 e. 
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