Phys 301 Midterm Exam, Friday 100-150pm, Oct 28, 2005
Read each problem first before working on them. Start with the one you are most familiar with. You need to show necessary intermediate steps to obtain the final results.
Prob. One (40pts)

a) (20pts) Consider the electric field of a point charge Q. Calculate the Curl and divergence of the field explicitly.

b) (20pts) Derive the boundary conditions for electric fields E on a surface with surface charge density given. 

Prob. Two (60pts)

Consider a dielectric sphere with polarization P. All results should be expressed in terms of P.
a) (10pts) Find the bound charge density and write down proper boundary conditions for electric potentials at infinity and at  r=a.

b) (35pts) Find the electric field everywhere in space.

c) (15pts) Now suppose the dielectric sphere is deformed into a long cylinder with polarization P (P is along the axis of the cylinder. Length of the cylinder is L and is much larger than the diameter b).  Describe what happens to electric fields calculated in b).   

