
 

Lecture Supplement 13 
 
*P28.14 When S is open, 1R , 2R , 3R  are in series with the battery. Thus: 

  1 2 3 3
6 V 6 k10  AR R R −+ + = = Ω . (1) 

 When S is closed in position 1, the parallel combination of the two 2R ’s is in series with 

1R , 3R , and the battery. Thus: 

  1 2 3 3
1 6 V 5 k2 1.2 10  AR R R −+ + = = Ω

×
. (2) 

 When S is closed in position 2, 1R  and 2R  are in series with the battery. 3R  is shorted. 
Thus: 

  1 2 3
6 V 3 k2 10  AR R −+ = = Ω

×
. (3) 

 From (1) and (3): 3 3 kR = Ω . 
 Subtract (2) from (1): 2 2 kR = Ω . 
 From (3): 1 1 kR = Ω . 

 Answers: 1 2 31.00 k , 2.00 k , 3.00 kR R R= Ω = Ω = Ω . 
 

 
 
 
 
P28.20 ( ) ( ) ( )115.0 7.00 2.00 5.00 0I+ − − =  

 

15.00 7.00I=  so 1 0.714 AI =  
 

3 1 2 2.00 AI I I= + =  
 

20.714 2.00I+ =  so 2 1.29 AI =  
 

( ) ( )2.00 1.29 5.00 2.00 0ε+ − − =  12.6 Vε =  

 
 

FIG. P28.20 

 
 
 
P28.71 (a) After steady-state conditions have been reached, there is no DC current 

through the capacitor. 
 

 Thus, for 3R : ( )3 0 steady-stateRI = . 
 

 For the other two resistors, the steady-state current is simply determined by 
the 9.00-V emf across the 12-kΩ and 15-kΩ resistors in series: 

 

 For 1R  and 2R :
 

( ) ( ) ( )1 2 1 2

9.00 V 333 A  steady-state12.0 k 15.0 kR RI
R R

ε
µ+ = = =

+ Ω + Ω
. 

 



(b) After the transient currents have ceased, the potential 
difference across C is the same as the potential 
difference across ( )2 2R IR=  because there is no 
voltage drop across 3R . Therefore, the charge Q on C 
is 

 

 
( ) ( ) ( ) ( ) ( )

2 2 10.0 F 333 A 15.0 k
50.0 C .

RQ C V C IR µ µ

µ

= ∆ = = Ω

=
 

 
 

FIG. P28.71(b) 

 
 
 
 
 
 (c) When the switch is opened, the branch containing 1R  

is no longer part of the circuit. The capacitor discharges 
through ( )2 3R R+  with a time constant of 

( ) ( ) ( )2 3 15.0 k 3.00 k 10.0 F 0.180 sR R C µ+ = Ω + Ω = . The 
initial current iI  in this discharge circuit is determined 
by the initial potential difference across the capacitor 
applied to ( )2 3R R+  in series: 

 
( )

( ) ( )
( ) ( )
( )

2
2 3 2 3

333 A 15.0 k 278 A15.0 k 3.00 k
C

i
V IR

I
R R R R

µ
µ

∆ Ω
= = = =

Ω+ Ω+ +
.

 
 

FIG. P28.71(c) 

 
 Thus, when the switch is opened, the current through 2R  changes 

instantaneously from 333 Aµ  (downward) to 278 Aµ  (downward) as shown 
in the graph. Thereafter, it decays according to 

 

 ( ) ( ) ( ) ( )2 3
2

0.180 s278 A  for 0t R R C t
R iI Ie e tµ− + −= = > . 

 

(d) The charge q on the capacitor decays from iQ  to 5
iQ  according to 
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