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1 One dimensional wave equation solutions

The one dimensional wave equation is
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a) Show that
f(z,t) = Asin (kz — wt)

where k,w and A are constants, is a solution provided that k,w and v satisfy a particular
relationship.

b) By considering the location of the maximum of
f(a,t) = Be~lmse?

describe the direction of propagation and the speed with which the disturbance travels.

c) By considering the location of the maximum of
f(z,t) = Be(Hu/e?

describe the direction of propagation and the speed with which the disturbance travels.
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2 Energy and power for one dimensional waves -

Consider two sinusoidal waves

f1(z,t) = Acos (kz — wt)
Ja(z,t) = Acos (kz + wt)

where k& > 0 and w > 0. Assume that these are waves on a string, for which +? = 7'/ 4.

a) Determine the energy stored over the span of a single wavelength for each wave.

b) Determine the power delivered at any point. Does it depend on the location and the
time? What does this power indicate about the direction in which each wave transports
energy?
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