8. (a) State d’Alembert’s solution to the wave equation
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where —o0o < z < 00, and use it to solve that equation subject to the initial

condition u(x,0) = e, du(x,0)/dt = 0.
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(b) Define
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where n is a positive integer. Use the wave equation to show that
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for some function g, which you should determine. Find suitable conditions on
u(z,t) at x = oo, for X,,(—o00, 00) to be conserved.
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(c) Show that when X, is evaluated for d’Alembert’s general solution to the wave

equation it becomes a sum of two contributions, one for a right-moving wave
and one for a left-moving wave.
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(d) Evaluate X5(—o00, 00) for the initial conditions given in part (a). You may find

the result [~ z? e dx = /7 /a3 /2 useful.
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