
P9-24) plastic rod has been bent into a circle of radius R  =8.20 
cm. It has a charge Q1 = +7.07 pC uniformly distributed along one 
quarter of its circumference and a charge Q2= 6Q1 uniformly 
distributed along the rest of the circumference  With V= 0 at 
infinity, what is the electric potential at (a) the center C of the 
circle and (b) point P, on the central axis of the circle at distance 
D = 2.05 cm from the center? 
 
Solution:  
  

 
 

 

 

 

 

  

 

 

 

 



P11-24) An electron is placed in an xy plane where the electric potential depends on x and 
y as shown in (the potential does not depend on z).The scale of the vertical axis is set by 
Vs = 100 V. In unit-vector notation, what is the electric force on the electron? 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



P17-23) What is the magnitude of the electric field at the point (1,-2,4) if the electric 
potential is given by V  = 2.00xyz2, where V is in volts and x, y, and z are in meters? 
 
 

 
 

  

 

 

 

 

 

 

 

 

 

 

 

 



P33-24) The particle shown in the next figure each have charge of 
magnitude q = 5.00pC and were initially far apart. To form the square with 
edge length a =64.0 cm, (a) how much work must done by an external 
agent, (b) how work must be done by the electric force, and (c) what is the 
potential energy of the system?  
 
 
 
 

 
 

 

 

 

  

 

 

 

 

 



P39-24)(a) What is the escape speed for an electron initially at rest on the surface of a 
sphere with a radius of 20.0 cm and a uniformly distributed charge of 1.6x 10-15 C? That 
is, what initial speed must the electron have in order to reach an infinite distance from 
the sphere and have zero kinetic energy when it gets there?(b) If the initial speed is twice 
the escape speed, what is the kinetic energy at infinity? 
 
 
Solution: The escape speed may be calculated from the requirement that the initial kinetic 
energy (of launch) be equal to the absolute value of the initial potential energy. Thus, 
 
 
 

 
 

 

 

 

 

 

 

 



P44-24) In the next Fig, we move an electron 
from an infinite distance to a point at distance 
R = 8.00 cm from a tiny charged ball. The move 
requires work W = 5.32x10-13 J by us. (a) What 
is the charge Q on the ball? In Fig. b, the ball has 
been sliced up and the slices spread out so that 
an equal amount of charge is at the hour 
positions on a circular clock face of radius R = 
8.00 cm. Now the electron is brought from an 
infinite distance to the center of the circle. (b) 
With that addition of the electron to the system of 12 charged particles, what is the 
change in the electric potential energy of the system? 
 
 
Solution:  
 
 
 

 
 

 

 

 

 

 

 

 

 

 

 



P48-24) Two isolated, concentric, conducting spherical shells have  radii R1  = 0.500 m and 
R2 = 1.00 m, uniform charges q1 =+3.00μC and q2 =+1.00μC, and negligible thicknesses. 
What is the magnitude of the electric field E at radial distance (a) r = 4.00 m, (b) r = 0.700 
m, and (c) r =0.200 m? With V = 0 at infinity, what is V at (d) r = 4.00 m, (e) r _=1.00 m, (f) 
r = 0.700 m, (g) r = 0.500 m, (h) r = 0.200 m, and (i) r = 0? ( j) Sketch E(r) and V(r). 
 
 

 
 

 



 

  

 

 

 

 



 

 

 

  

 

 

 

 

 

 

 

 

 



P59-24) The electric field in a region of space has the components Ey = Ez 0 and  
Ex =(4.00N/C)x. Point A is on the y axis at y 3.00 m, and point B is on the x axis at x 4.00 
m.What is the potential difference VB – VA? 
 

 


