Phys 200B – HW4
Due Wednesday 04-Feb-09
1. Problem 12.14 in Jackson

2. Consider the Lagrangian density for a free E&M field.

a. In terms of the electric and magnetic fields, what is the Lagrangian density for the free E&M field?

b. Is the Lagrangian a Lorentz scalar field?

c. It is often said that magnetic fields are a consequence of electric fields and relativity. Suppose that in some frame E = 0 everywhere but B is not zero. Is there a frame in which E’ is not zero and B’ = 0?

3. Problem 2.8 in Jackson

4. Consider an insulating sphere of radius R which has a surface charge distribution of ocos(). 

a. Using the method of images, determine the torque as a function of r and  on an external dipole of magnitude p oriented in the z direction.
b. If this sphere were to be placed a distance d above a grounded plane, what would the electric field be for all of space?

c. Consider placing this insulating sphere inside a larger radius (R2) conducting sphere. The insulating sphere is located a distance d from the center of the conducting sphere. Determine the surface charge density on the conducting sphere.
