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1 General potentials in electromagnetism

The general potentials for electromagnetism allow for calculation of the fields via
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2 Fields from potentials

Suppose that in cylindrical coordinates,
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where « is a constant, v < ¢ is a constant and the vector potential is only non-zero for s > sp.

a) Determine the electric and magnetic fields associated with these potentials

b) Determine the charge and current densities associated with these potentials.
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3 Gauge freedom in electrostatics
The field produced by an infinite uniformly charged sheet at 2 = 0 is
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where o is the surface charge density.
a) Show that one possibility for the potential is

o
—mz 20
)

+2, itz<0
—€0

Vi=

b) Suppose that Vo = Vi + f(x,y, 2z} produces the same electric field as V. Determine a
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