Electrodynamics I  422521 Fall 2010

Homework set # 1

Due date: Sunday, September 5

1. Express the three dimensional delta function in cylindrical and spherical coordinates.

2. Use Gauss's law to:
a. Show that any excess charge will reside on the surface of a

Conductor.

b. A closed, hollow conductor shields its interior from fields due to charges outside, but does not shield its exterior from the fields due to charges placed within it.

c. Find the electric field inside and outside an infinite cylinder of radius R and with a uniform charge density ρ.

3. Consider a hydrogen atom with an electron charge density given by
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 and a point charge q at the origin. Find the 

    electric field and the electric potential at any point r.

    4. A circular ring of radius R carries a uniformly distributed charge q.

       The ring is centered at the origin of the x−y plane, so that the z-axis

       is the symmetry axis. Find the electric potential at any point in space.

5. Given a charge density 
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, solve Poison's equation

     for this charge density. Calculate the quantity 
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and use

     the result to calculate the surface dipole density on the surface.
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