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2.(34 pts.) Find a solution to the damped wave equation

(1) u,—u,+2u,=0 in O<x<x, 0<t <o,

satisfying

(2)-(3) u (0,0)=0=u,(x,t) for 120,

4) u(x,0)=0 for 0<x<ur,

and

(5) u, (.r,O):l-rlcos(Br) for 0<x< 7.
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(You may find useful the facts that y"+2y"+n’y =0 has general solution y, (1)=¢, +c,e™ ifn=0,

n()=ce' +ete’ ifn=1, and y,(f)=¢" (c, COS(I\}H: -l)+62 Sin(!\/n2 ~1)) ifn=2,3,4,..)

Bonus (10 pts.): Show that the solution to (1)-(2)-(3)-(4)-(5) is unique.
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3.(33 pts.) Use Fourier transform methods to deri\«c thc formula
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Bonus (10 pts.) Compute a solution to #, —u_ =xt inthe xf—plane which satisfies homogeneous
initial conditions.
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A Brief Table of Fourier Transforms

1(x)

A 1 if —b<cx<h,
‘ 0 otherwise.
B 1 if r."<:c‘<d,
0 otherwise.
(%} ; (a > 0)

2
X +a

X if 0<x<b,
D. 2b—x if b<x<2b,

0 otherwise.
B g% cif s [)
0 otherwise.
. e™ if bexce
"~ |0 otherwise.
G. e if —b < x<b,
0 otherwise.
u e ife< ‘c <d,
0 otherwise.
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