August 17, 2006 FElectromagnetism

4. A source located at the origin of our coordinate system emits a sinusoidal plane polarized clectromag-
netic wave with a lincarly increasing amplitude. Assume the amplitude of the wave at time ¢ at the
source is given by E,, = Fo(l + at) with o < w, therefore the amplitude £y, varies slightly over one
period.

/{aj/[Q points] Write down exprossions for the electric field intensity E and the magnetic fleld intensity

- B at the source.

/(,Ia’j/ (2 points] Write down expressions for the electric field intensity E and the magnetic field intensity
B at a distance z from the source at time £,

Now consider a imaginary cylinder a distance zg from the source, with length L and radius R centered
on an axis along the direction of propagation that passcs through the origin.

{2 points] Calculate the time average Poynting vector (S = i L X B) over one period at an
arbitrary point z. Again assume that Eg varies slightly over one period, so that averages can be
cal( ulated as usual.

)ﬂa [2 points] Evaluate the time average Poynting vector at the entrance and exit of the cylindrical
volume.

y/[Q points| Integrate the average Poynting vector over the surface area of the cylindrical volume to
caleulate the not average outward energy flow.
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