2014 Classical - 5 (EM)

a) Using Maxwell’s equations, show that the electromagnetic wave
equations in charge free and current free space are given by

and

b) Using the results of part a), determine the speed of EM waves. What s
the physical significance of this?

c) Write down the real electric and magnetic fields for a monochromatic
plane wave of amplitude Ey, frequency w and phase angle zero that is
travelling in the positive x direction and polarized in the z direction.
Show that these fields are solutions to the wave equation.

d) Using the electric and magnetic fields from part c), determine the
Poynting vector. Explain the physical significance of the Poynting vector.
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