
Exam 4 April 23 Name..........................................

1. A uniform electric field ~E(t) = αtẑ is increasing with time and uniformly fills a circular region in the
x-y plane of radius R centered at the origin. Derive an expression for the induced magnetic field for
r < R and specify its direction. Justify the steps in your derivation.

2. An imaginary box is located inside a vacuum capacitor. Write an equation in integral form for
conservation of energy within the box. Begin with the work energy theorem and explain what each
term means.
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3. A charge Q is surronded by rubber insulation sphere out to a radius a. Assuming the rubber has
suceptibility χe find (a) ~E in the rubber and (b) the bound surface charge on the outer surface of the
rubber.

4. A long straight wire, carrying uniform current I0 is surronded by glass insulation out to a radius a.
Assuming the glass has suceptibility χm find (a) ~B in the glass and (b) the bound surface current on
the outer surface of the glass.

5. Extra credit: Why is there or is there not a temperature effect on M for diamagnetic materials?
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