PHYS 3414 - Electricity and Magnetism- Test 1 - Part 1

All problems are worth 25 points. The majority of points on each problem will be awarded for doing the
physics correctly; if you have correctly done the physics, but cannot carry out the mathematics, you will still
receive most of the points. Final tournament score : Woodland 25 - Bentonville Black 17. Woodland finishes
season as undefeated regional champions. I wrote the test after the tournament.

1 A non-uniform semi-infinite cylindrical volume charge with volume charge density T' = vp? occupies the
region p < «. Compute the electric field inside (p < a) and the field outside (p > a) the volume charge,
that is compute the field everywhere.

2 A cylindrical region p < a has a magnetic field that is decreasing in strength with time as I = 1z, A
ring of wire with resistance R and radius b < ¢ lies in the & — y plane centered at the origin.

(a) Draw the system. Compute the current in the ring as a function of time. Indicate the direction
of the current on your drawing.

(b) Compute the electric field caused by the changing magnetic field for p < a. Ignore any contribu-
tions of the wire.
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PHYS 3414 - Electricity and Magnetism- Test 1 - Part 2

All problems are worth 25 points. The majority of points on each problem will be awarded for doing the

physics correctly; if you have correctly done the physics, but cannot carry out the mathematics, you will still
receive most of the points.

3 For each of the following fields, determine if the field is a possible electromagnetic field.

(a) E = 47?7 in spherical coordinates

(b) B = ~p%p in cylindrical coordinates

If the ficld is a possible clectromagnetic field, report the charge density I', the current density J, and any
additional field (E or B) required. Some or all of these quantities may be zero.

4 A square of charge with uniform charge density o lies in the © — y plane, centered at the origin. The
square has side of length 2a. Calculate the field at a point a distance R > a along the y axis.
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PHYS 3414 - Electricity and Magnetism- Test 1 - Conflict

All problems are worth 25 points. The majority of points on each problem will be awarded for doing the
physics correctly; if you have correctly done the physics, but cannot carry out the mathematics, you will still
receive most of the points. Final tournament score : Woodland 25 - Bentonville Black 17. Woodland finishes
season as undefeated regional champions. I wrote the test after the tournament.

C1 A non-uniform semi-infinite cylindrical current with volume current density J = ~p?% occupics the
region p < . Compute the field inside (p < «) and the field outside (p > «) the current, that is compute
the field everywhere.

C2 A spherical region r < a contains a non-uniform volume charge I' = yr3 where v is a constant. Compute
the field everywhere.
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