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1 Poynting vector and energy flow

A small spherical shell with radius R carries charge ¢ > (0 which is
uniformly distributed. Two wires carry constant currents in the indicated
directions. The wires are very long compared to the sphere radius.

a) Sketch the electric and magnetic fields produced by charge and
current distributions.

b) Determine the Poynting vector associated with these fields.

c¢) In which general sense does energy flow in this situation. Does this
match what would be expected in terms of any mechanical work
done?

d) Determine the rate at which energy flows through the entire hori-
zontal plane through the middle of the sphere.
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2 One dimensional wave equation solutions

The one dimensional wave equation is
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Assume that v > 0.

a) Show that
J(z,t) = Asin (kz — wt)

where k, w and A4 are constants, is a solution provided that &, w and v satisfy a particular
relationship.

b) By considering the location of the maximum of
flast) = BemGv?/e?

describe the direction of propagation and the speed with which the disturbance travels.
¢) By considering the location of the maximum of

F(z,t) = Be~(atu)*/a’

describe the direction of propagation and the speed with which the disturbance travels.
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