
Exam 2 Feb. 7 Name..........................................
You need only derive integral expressions from which Mathematica will yield the answer.

For example, simply writing the expression
∫
~B · d~r is insufficient yielding little credit.

1. A long cylinder of radius R0 has uniform charge density ρ0 distributed within. (a) In which direction
does ~E point and why? (b) Derive an expression for the electric field inside the cylinder.

2. A current I is uniformly distributed on the surface of a long wire of radius R. The current moves only
on the outside of the cylinder. (a) In which direction does B point and why? (b) Derive an expression
for B outside the wire and justify your answer.

3. Explain in a few sentences what you would do to check Stokes theorem for the lower surface (in the
xy plane) of the next problem.
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4. A unit cube sits in the first quadrant of a cartesian coordinate system with one vertex at the origin
and the opposite vertex at (1, 1, 1). (a) Derive an expression for the volume integral in the diverence
theorem (don’t evaluate it) for ~V = y2x̂ + (2xy + z2)ŷ + 2yzẑ. (b) Derive an expression for the flux
(don’t evaluate it) through the lower surface (in the xy plane) of the cube.

5. (a) Find the force on a charged record of radius r0 with angular rotation rate ω0ẑ located symmetrically
in the xy plane in the presence of a magnetic field ~B(x, y, z). The charge density is σ = σ0. (b) If
the axis of rotation moves from being through the center of the record to the edge of the record (both
axes of rotation are parallel to each other) how would your answer change?

�F 1EKRIXS�WXEXMGW�MW�RSX�ZEPMH�WMRGI�MR�E�KMZIR�
VIKMSR�XLI�GLEVKI�HIRWMX]�ZEVMIW�[MXL�XMQI�


