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1 Polarization of waves

The complex representation of “vector” sinusoidal waves is:

F = Agithz—wi)

where A is a complex amplitude vector.

a) Specify the complex amplitude vector for waves polarized along the z axis.

b} Specify the complex amplitude vector for waves polarized along the axis angled at 45°
between the z and y axes.

In general 3 ) N
A=AR%+ A%

where A, = A% and A, = A e with Az, Ay and 8, 6, all real.

c) Suppose that A, = Ae=/2 and A, — A with A > 0. Determine a real expression for
this wave, Sketch the vector describing the wave at z = 0 as time passes.
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2 Three dimensional wave equation
Consider the three dimensional wave equation
1 0%f
Vif=— —.
/ 2 Ot?

a}) Show that
fe,t) = Acos(k - r — wi)
where A > (0 is a solution given that k and w satisfy a particular condition. Describe

the condition.

b) Suppose that k = k%, Determine surfaces along which f(r,#) attains a maximum.
Describe the shape of these surfaces, the direction in which they propagate and the
speed with which the propagate.

¢) Suppose that k = k(& +§)/v2. Determine surfaces along which f(r,t) attains a
maximum. Describe the shape of these surfaces, the direction in which they propagate
and the speed with which the propagate.
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