Mathematics 325 Exam II Name: Dy. Gyow

Summer 2008

1.(25 pts.) Complete the following table summarizing the fundamental properties of solutions to the
wave and diffusion equations in the xt —plane.
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2.(25 pts.) Solve u, —u,_ =0 in the upper half-plane: -0 <x <o, 0 <t <o, subject to the initial

condition u(x,0)=x’ if —o<x<o. Youmay find the following facts useful:
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3.(25 pts.) Use Fourier transform methods to derive a formula for the solution to the following problem
u—u_=f(x,t) if —o<x<w, 0<t <o,

u(x,0 X lf ~0 < X <o,
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A.(25 pts.) Consider the following initial/boundaty vitue problem. -
()] u,—u, =0 if 0<x<l, —0<t<oo,

O® u(0n=ul;)=0 if ~w<s<wm,
@@  u(x,0)=2cos(7x/2)-cos(57x/2) and u(x,0)=0 if 0<x<1.
12 (a) Show that the eigenfunctions for this problem are cos((2n+1)7rx/ 2) where n=0,12,.

iz (b) Find a solution to the initial/boundary value problem above.
Bonus (10 pts.): Show that the solution to the initial/boundary value problem above is unique.
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A Brief Table of Fourier Transforms

{ 1 if -b < x < b,

0 otherwise.
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