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Chapter  25 Solutions 
 

P25.1 (a) Energy of the proton-field system is conserved as the proton moves from high 
to low  potential, which can be defined for this problem as moving from 120 V 
down to 0 V. 
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(b) The electron will  gain speed in moving the other way,  
 
 from = 0iV  to = 120 VfV : + + ! = +mechi i f fK U E K U  
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P25.7 (a) Arbi trari ly choose = 0V  at 0. Then at other points  
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FIG. P25.7 

 
(b) At equilibrium, 
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 = ! + =" 0x s eF F F or =kx QE  

 So the equilibrium position is at =
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P25.9 Arbitrarily take = 0V  at the initial point. Then at distance d downfield, where L is 
the rod length, = !V Ed and != "eU LEd . 
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(b) The same. Each bit of the rod feels a force of the same size as before. 

 
P25.11 (a) The potential  at 1.00 cm 
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 (b) The potential  at 2.00 cm 
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 Thus, the difference in potential  between the two points 

is !" = ! = ! # 8
2 1 7.19 10  VV V V . 

(c) The approach is the same as above except the charge is !! " 191.60 10  C . This 
changes the sign of each answer, with its magnitude remaining the same. 

 

 That is, the potential at 1.00 cm is !
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 The potential at 2.00 cm is !! " 70.719 10  V , so !" = ! = # 8

2 1
7.19 10  VV V V  
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FIG. P25.15 
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FIG. P25.19 

 We can visualize the term ! "+# $
% &

2
4

2
 as arising directly from the  4 side pairs and 2 

face diagonal pairs. 
P25.23 Consider the two spheres as a system. 
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(b) If the spheres are metal, electrons will  move around on them with negligible 

energy loss to place the centers of excess charge on the insides of the spheres. 
Then just before they touch, the effective distance between charges will be less 
than +1 2r r  and the spheres will  really be 

moving faster than calculated in (a) . 
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P25.39 (a) = 0E ; 
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P25.51 (a) We have   keQ/R = 200 V   and  keQ/(R + 10 cm) = 150 V 

 Then 200 R = 150(R + 10 cm). The information is sufficient to determine the 

charge and original distance, according to    50 R = 1 500 cm.           
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 R = 30.0 cm     and     Q = 200 V(0.3 m)/(8.9 !  109 N"m2/C2) = 6.67 nC 

 (b)  We have   keQ/R = 210 V   and  keQ/(R + 10 cm)2 = 400 V/m. 

 Then  210 V R = (400 V/m)(R + 0.1 m)2
. 

 210 mR = 400 R2 + 80 mR = 4 m2 

 The information is not quite sufficient.  There are two possibilities, according to 

 400 R2 # 130 m R + 4 m2 = 0 

 + ± !
= =

2130 130 4(400)4
m  either 0.291 m or 0.034 4 m

800
R  

 If the radius is 29.1 cm, the charge is 210(0.291) C/8.99 !  109 = 6.79 nC.  If the 

radius is 3.44 cm, the charge is  210(0.034 4) C/8.99 !  109 = 804 pC. 
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FIG. P25.59 

 


