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電磁學作業 
這 7題下次上課交（12/25）- 抱歉！有三章多一題（2題） 

 
I. Electric Charge (電荷) 

 
1. In the basic CsCl (cesium chloride) crystal structure, Cs+ ions 

form the corners of a cube and a Cl- ion is at the cube's center 
(see right figure). The edge length of the cube is 0.40 nm. 
The Cs+ ions are each deficient by one electron (and thus 
each has a charge of +e), and the Cl- ion has one excess 
electron (and thus has a charge of -e). (a) What is the 
magnitude of the net electrostatic force exerted on the Cl- ion 
by the eight Cs+ ions at the corners of the cube? (b) If one of 
the Cs+ ions is missing, the crystal is said to have a defect; 
what is the magnitude of the net electrostatic force exerted on the Cl- ion by the seven remaining Cs+ 
ions? 

 
 
                                                  
2. Figure below shows a long, nonconducting, massless rod of length L, pivoted at its center and 

balanced with a block of weight W at a distance x from the left end. At the left and right ends of the rod 
are attached small conducting spheres with positive charges q and 2q, respectively. A distance h 
directly beneath each of these spheres is a fixed sphere with positive charge Q. (a) Find the distance x 
when the rod is horizontal and balanced. (b) What value should h have so that the rod exerts no vertical 
force on the bearing when the rod is horizontal and balanced? 

 

                                            
 

II. Electric Field (電場) 
 

1. Figure below shows an electric quadrupole. It consists of two dipoles with dipole moments that are 
equal in magnitude but opposite in direction. Show that the value of E on the axis of the quadrupole for 
a point P a distance z from its center (assume z d) is given by  

                                                                     
     in which Q (= 2qd2) is known as the quadrupole moment of the charge distribution. 
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2. A charged cloud system produces an electric field in the air near Earth's surface. A particle of charge -
2.0 10-9 C is acted on by a downward electrostatic force of 3.0 10-6 N when placed in this field. (a) 
What is the magnitude of the electric field? (b) What are the magnitude and direction of the 
electrostatic force exerted on a proton placed in this field? (c) What is the gravitational force on the 
proton? (d) What is the ratio of the magnitude of the electrostatic force to the magnitude of the 
gravitational force in this case? 

 

 

III. Gauss’ Law (高斯定律) 
 
1. In right figure, a sphere, of radius a and charge +q uniformly distributed 

throughout its volume, is concentric with a spherical conducting shell of inner 
radius b and outer radius c. This shell has a net charge of -q. Find expressions 
for the electric field, as a function of the radius r, (a) within the sphere (r < a), 
(b) between the sphere and the shell (a < r < b), (c) inside the shell (b < r < c), 
and (d) outside the shell (r > c). (e) What are the charges on the inner and 
outer surfaces of the shell? 

 
                                                            
 
 
2. In right figure, a small, nonconducting ball of mass m = 1.0 mg and charge q = 

2.0 10-8 C (distributed uniformly through its volume) hangs from an insulating 
thread that makes an angle θ = 30° with a vertical, uniformly charged 
nonconducting sheet (shown in cross section). Considering the gravitational force 
on the ball and assuming that the sheet extends far vertically and into and out of 
the page, calculate the surface charge density σ of the sheet. 

 
 
 
 
 
 
 
 

IV.  Electric Potential (電位) 
 

1. A plastic disk is charged on one side with a uniform surface charge 
density σ, and then three quadrants of the disk are removed. The 
remaining quadrant is shown in right figure. With V = 0 at infinity, what is 
the potential due to the remaining quadrant at point P, which is on the 
central axis of the original disk at a distance z from the original center? 

 
 
 


