Problem set 3

1. Consider the 1-d wave equation
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Let f(-) be any twice-differentiable function. Show that V' = f(t — x/f€)

is a solution of the wave equation.

2. Consider the wave equation
V2V — pe—=— = 0. (2)

In spherical coordinates, assume the solutions are constant with respect
to ¢ and 6, and let V(r,t) = %U(r, t). With this substitution, show that
the spherical wave equation reduces to
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3. Show that
Q(z,y, z,t) = cos(2m ft + 2w fx) + cos(4dn ft + 27 fy), (4)
is not a solution to any wave equation, regardless of wave speed c.

4. Let

—

Az, t) = cos(2m ft + /pe2r fx)i. (5)
Using the Lorentz condition, find V' (z,t).



