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Onusoidal Traveling Waves
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1 Electromagnetic sinusoidal plane waves
Consider
= :E"}Oei(kz—wt).

a) Using the divergence of the electrie field, determing constraints on the direction of Eo.

b) Using the curl of the electric field, show that the magnetic field wave propagates in the
gsame direction as fhe electric fleld and with the same wavenumber and frequency.

c) If Eg = Eg%k use the curl of the electric field to determine the direction and magnitude
of the magnetic field.
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Polanzodion of chHamaﬂneht waves
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2 Emnergy for electromagnetic plane waves

Consider plane waves that propagate along the +2z direction.

a) Show that the energy density is

b) Show that the Poynting vector is
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