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CHAPTER 10 117 

 d. R = (470 kΩ)(86.96 µA)et/15.18ms 
       = 40.87Vet/15.18μs 
 

   
 

28. a.  = RC = (2 m)(1000 F) = 2 s   
          5 = 10 s 
 

 b. Im = 
12 V

2 m

V

R



 = 6 kA 

 

 c. yes 
 
29. a. C = Vf + (Vi  Vf)e

t/ 
   = RC = (4.7 k)(4.7 F) = 22.1 ms,  Vf = 40 V,  Vi = 6 V 
  C = 40 V + (6 V  40 V)et/22.1ms 
  C = 40 V  34 Vet/22.1ms 
 

 b. Initially VR = E + C = 40 V  6 V = 34 V 

  iC = / / 22.1ms34 V

4.7 k
t tRV

e e
R

 


 = 7.23 mA et/22.1ms 

 
 c.  
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 b.  

   
 
33. a. C = 140 mV(1  e1ms/2 ms) = 140 mV(1  e0.5) = 140 mV(1  0.6065) 
       = 140 mV(0.3935) = 55.59 mV 
 
 b. C = 140 mV(1  e10) = 140 mV(1  45.4  106) 
        139.99 mV 
 
 c. 100 mV = 140 mV(1  et/2 ms) 
  0.714 = 1  et/2 ms 
  0.286 = et/2 ms 
  loge 0.286 = loge e

t/2 ms 
  1.252 = t/2 ms 
  t = 1.252 (2 ms) = 2.5 ms 
 
 d. C = 138 mV = 140 mV(1  et/2 ms) 
  0.986 = 1  et/2 ms 
  14 × 103 = et/2 ms 
  loge 14 × 103  = t/2 ms 
  4.268 = t/2 ms 
  t = (4.268)(2 ms) = 8.54 s 
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120 CHAPTER 10 

34. τ = RC = (33 kΩ)(20 µF) = 0.66 s 
      C = 12 V(1  et0.66 s) 
            8 V = 12 V(1  et0.66 s) 
            8 V  = 12 V  12 Ve(1  et/0.66 s) 
          4 V = 12 Vet0.66 s 
         0.333 = et0.66 s 
 loge 0.333  = t/0.66 s 
     1.0996 = t/0.66 s 
                t = 1.0996(0.66 s) = 0.73 s 
 

35.       t =  loge 





 

E
C1  

  10 s =  loge 





 

V 20

V 12
1  

   
   

            .4 
 
                916.29  103 

   = 
10 s

0.916
 = 10.92 s 

   = RC  R = 
10.92 s

200 FC




  = 54.60 k 

 
36. a. τ = RC = (12 kΩ + 8.2 kΩ)(6.8 µF) = 137.36 ms 

  

/

/

/

/

/

60 V(1 )

48 V 60 V(1 )

0.8 1

0.2

log 0.2 log

1.61 /

(1.61) (1.61)(137.36 ms) = 

t
C

t

t

t

t
e e

e

e

e

e

e

t

t


























 

 

 




  

  221.15 ms

 

 b. / /

/137.36 ms

60 V

20.2 k

2.97 mA

t t
C

t

E
i e e

R

e

  



 




 

  iC(221.15 ms) = 2.97 mAe221.15 ms/137.36 ms 

      = 2.97 mAe1.61 
      = 2.97 mA (199.89 × 103) 
      = 0.594 mA 
 c. t = 2τ 
  iC = 2.97 mAe2τ/τ = 2.97 mAe2 
      = 0.4 mA 
        0.135 
 
  P = EI = (60 V)(0.4 mA) = 24 mW 
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Find the total capacitance CT for the network in Fig. 10.120.

6 µF

12 µF

6 µF 6 µF

12 µF

Step 1: Series combination of the 6 µF and 12µF capacitors

CEQ1 =
1

1
6 µF

+ 1
12µF

= 4 µF

6 µF

12 µF

6 µF

4 µF

Step 2: Parallel combination of CEQ1 and 12 µF

CEQ2 = CEQ1 + 12 µF

CEQ2 = 4 µF + 12 µF = 16 µF

1



6 µF

16 µF

6 µF

Step 3: Parallel combination of 6 µF, CEQ2 and 6 µF

CT =
1

1
6 µF

+ 1
16µF

+ 1
6 µF

= 2.53 µF

2.53 µF

2
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Find the steady-state voltage across and the charge on each capacitor for the circuit in Fig.
10.121.

The total capacitance of the circuit is:
Step 1: Series combination of the 10 µF and 100 µF

CEQ1 =
1

1
10µF

+ 1
100µF

= 9.09 µF

Step 2: Parallel combination of CEQ1 and 20 µF capacitor

CT = CEQ1 + 20 µF = 9.09 µF + 20 µF

CT = 29.09 µF

Given the 20V drop across the total capacitance, the total charge across the total capacitor
is:

QT = CT · V = 29.09 µF · 20 = 581.82 µC

The charge across the 20 µF capacitor is:

Q20µF = 20 µF · 20 = 400 µC

The charge across the CEQ1 is:

QEQ1 = CEQ1 · V = 9.09 µF · 20 = 181.82 µC

The voltage across the CEQ1 is:

QEQ1 = CEQ1 · V = 9.09 µF · 20 = 181.82 µC

Given that there is equal amount of charge on the 10 µF and 100 µF, the voltage across the
capacitors are:

V10µF =
CEQ1

10 µF
=

181.82 µC

10 µF
= 18.82V

V100µF =
CEQ1

100 µF
=

181.82 µC

10 µF
= 1.82V

3
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