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1 Reflection and transmission along a string: extreme cases

Consider sinusoidal waves with frequency w that are incident on a junction at z = 0. The wave
speed for z < 0 is v; and the wave speed for z > 0 is vy. The wavenumbers are k; = w/v;.
Suppose that waves are incident from the left.

a) Suppose that the wave speeds on either side of the barrier are the same. What would
you predict for the amplitudes of the reflected and transmitted waves in comparison to
the incident wave?

b) Check whether the formulas agree with your predictions.

¢) Suppose that vy < v;. What would you predict for the amplitudes of the reflected and
transmitted waves in comparison to the incident wave?

d) Check whether the formulas agrée with your predictions.
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2 Reflection and transmission of waves along a string

Consider waves on a string with a discontinuity at z = 0. Suppose that the waves are incident
from the left with amplitude A > 0.

a) Determine conditions under which the reflected waves have “negative” amplitude. In
such circumstances, what would the negative amplitude imply?

b) Does the transmitted wave ever have a “negative” amplitude?

¢) Determine conditions under which the amplitude of the transmitted wave is greater than
that of the incident wave.

d) Can the reflected wave ever have a greater amplitude than the transmitted wave?
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3 Polarization of waves

The complex representation of “vector” sinusoidal waves is:
f= Aez’(kz—wt)
where A is a complex amplitude vector.

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

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

In general B : )

where A, = Agei® and fiy = Aye’ with A, Ay and &g, dy all real.

¢) Suppose that Ay = Ae™#/2 gnd fiy = A with A > 0. Determine a real expression for
this wave. Sketch the vector describing the wave at 2z = 0 as time passes.
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