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1 Three dimensional wave equation

Consider the three dimensional wave equation
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a) Show that
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f(r,t) = Acos(k - r — wt)

where A > 0 is a golution given that k and w satisfy a particular condition. Describe

the condition.

b) Suppose that k = k%. Determine surfaces along which f(r,t) attaing 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(% +F)/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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Electomagnde wave equabms
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2 Electromagnetic sinusoidal plane waves

Consider

E= Eoei(lcz—wt)

where g is constant.

a) Using the divergence of the electric field, determine constraints on the direction of EOI.

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

c) If Eg = ﬁbﬁ use the curl of the electric field to determine the direction and magnitude
of the magnetic field.
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