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1. Use Maxwell equations to calculate the propagation speed of an electromagnetic wave in
vacuum. (10 points)

2. Positive electric charges distribute on a perfect ellipsoid conductor. The ellipsoid can be
described by the equation x*/a® + y*/b* + z°/c* = 1 in (x,y,z) Cartesian coordinates
with non-zero parameters a, b, and ¢. What are the directions of the electric field at the
points (2,0,0), (0,5,0),and (0,0,c) on the ellipsoid? (10 points)

3. The magnetic flux through a thin circular conducting wire is changing with time. The rate
of change is ®. The radius of the circle formed by the wire is d. What is the electric field
inside the wire? (10 points)

4. The magnetic field B can be cast in terms of scalar potentials ¢ and 8in such a way: B=
Va x VB. (a) Show that A = oV and 4’ = —ffVaare two vector potentials for B. (10
points) (b) Show that the difference of these two potentials can be expressed as Vy, and
find the expression for x. (10 points)

5. A charged particle moves in uniform static magnetic B, and electric E fields experiencing
the Lorentz force F = g (E+v>< B/c), where g is the charge of the particle, v is the
particle velocity, and ¢ is the speed of light. It is further assumed that E is perpendicular
to B. (a) Please write down the equations of motion for the charge particle using F = Ma
in the direction parailel to the magnetic field, and in the directions perpendicular to the
magnetic field in Cartesian coordinates, where M is the mass of the particle, and a is the
acceleration. The equations in the directions perpendicular to the magnetic field are
coupled. You are free to choose the directions of B, and E. (10 points) (b) Please solve
the equation of motion first with E = 0 case. You are free to choose the convenient initial
conditions. (20 points) (c) Find the particular solution to the equation of motion when E s
0 utilizing the facts that both B and E are spatially uniform, and are not functions of time.
(20 points)




