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1. There is a spherical cloud of electrons with a volume charge density ρ = -ρ0 for 0 ≦ R ≦ a and ρ = 0 
for R > a where both ρ0 and a are positive. 
(1) Determine the electric field E caused by the spherical cloud of electrons for 0 ≦ R ≦ a. (10%) 
(2) Determine the electric field E caused by the spherical cloud of electrons for R > a. (10%) 

2. A lucite sheet with a relative dielectric constant εr of 3 is introduced perpendicularly in a uniform 
electric field EO = ax EO in free space, as shown in Figure 1. Determine the electric field intensity Ei , 
the electric flux density Di, and the polarization vector Pi inside the lucite. (15%) 

Figure 1   

 
3. At an interface between two media,  

(1) derive the boundary condition for the normal components of magnetostatic fields, (10%) 
(2) derive the boundary condition for the tangential components of magnetostatic fields. (10%) 
 

4. A long wire carrying a current I folds back with a semicircular bend of radius R as in Figure 2. 
Determine the magnetic flux density at the center point P of the bend. (15%) 

Figure 2   

 
5. Find the resistance between two concentric spherical surfaces of radii a and b (a < b) if the space 

between the surfaces is filled with a homogeneous and isotropic material having conductivity σ . 
(15%) 

6. Show that the instantaneous Poynting vector of a circularly polarized plane wave propagation in a 
lossless medium is a constant that is independent of time and distance. (15%) 


