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Homework Chapter 24: Electric Potential 
 

24.06 When an electron moves from A to B along an electric field line in  

Fig. 24-34, the electric field does 3.94  10−19 J of work on it. What  

are the electric potential differences (a) VB − VA, (b) VC − VA, and  

(c) VC − VB?  

 

 

 

 

 

 
 

 

 

 
 

24.08 A graph of the x component of the electric field as a function of x in a region  

of space is shown in Fig. 24-35. The scale of the vertical axis is set by  

Exs = 20.0 N/C. The y and z components of the electric field are zero in this  

region. If the electric potential at the origin is 10 V, (a) what is the electric  

potential at x = 2.0 m, (b) what is the greatest positive value of the electric  

potential for points on the x axis for which 0  x  6.0 m, and (c) for what value  

of x is the electric potential zero? 
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24.13 What are (a) the charge and (b) the charge density on the surface of a conducting sphere of radius 0.15 m whose 

potential is 200 V (with V = 0 at infinity)? 

 

 

 
 

 

 

 

 

 

 
 

24.17 In Fig. 24-38, what is the net electric potential at point P due  

to the four particles if V = 0 at infinity, q = 5.00 fC, and d = 4.00 cm? 
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24.19 In Fig. 24-40, particles with the charges q1 = +5e and q2 = −15e are fixed  

in place with a separation of d = 24.0 cm. With electric potential defined to  

be V = 0 at infinity, what are the finite (a) positive and (b) negative values  

of x at which the net electric potential on the x axis is zero? 
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24.28 Figure 24-47 shows a thin plastic rod of length L = 12.0 cm and  

uniform positive charge Q = 56.1 fC lying on an x axis. With V = 0  

at infinity, find the electric potential at point P1 on the axis, at  

distance d = 2.50 cm from the rod. 
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24.30. The smiling face of Fig. 24-49 consists of three items: 

1. a thin rod of charge −3.0 C that forms a full circle of radius 6.0 cm; 

2. a second thin rod of charge 2.0 C that forms a circular arc of radius  

 4.0 cm, subtending an angle of 90° about the center of the full circle; 

3. an electric dipole with a dipole moment that is perpendicular to a radial  

 line and has a magnitude of 1.28  10−21 C·m. 

What is the net electric potential at the center? 

 

 

 

 

 
 

 

 

 

 

 

 

 
 

24.35. The electric potential at points in an xy plane is given by V = (2.0 V/m2)x2 − (3.0 V/m2)y2. In unit-vector notation, 

what is the electric field at the point (3.0 m, 2.0 m) 
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24.49. Two electrons are fixed 2.0 cm apart. Another electron is shot from infinity and stops midway between the two. 

What is its initial speed? 
 

 

 
 

 

 

 

 
 

24.70. The chocolate crumb mystery. This story begins with Problem 60 in Chapter 23. (a) From the answer to part (a) of 

that problem, find an expression for the electric potential as a function of the radial distance r from the center of the 

pipe. (The electric potential is zero on the grounded pipe wall.) (b) For the typical volume charge density  

 = −1.1  10−3 C/m3, what is the difference in the electric potential between the pipe’s center and its inside wall? 

(The story continues with Problem 60 in Chapter 25.) 
 

 
 

 


