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1 Power to sustain a uniform current in a cylindrical wire

A current with uniform density flows in the axial direction along a cylindrical wire with radius

R. The current is sustained by an electric field which points in the direction of the current
and is uniform.

a) Determine an expresgion for the potential difference between the ends of the wire in
terms of the electric field and the length of the wire.

b) Using
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where [ is the current that flows along the wire.
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2 Poynting’s theorem: all space

The energy stored in the fields is

v=% [g.Bar+-~ [B.Bdr
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Assume that the charges and currents that produce the fields are localized. Differentiate the
energy with respect to time, substitute from Maxwell's equations and use vector calculus

identities to show that U
N = f E Jdr
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