
Mathematics 325 Exam I1 
Summer 2008 

Name: 9 ~ .  

1 .(25 pts.) Complete the following table summarizing the fundamental properties of solutions to the 
wave and diffusion equations in the xt -plane. 

Property 
Speed of propagation? 

Singularities for t > 0 ? 

Well-posed for t > 0 ? 

Well-posed for t < 0 ? 

Maximum principle? 

Behavior as t -+ a ? 

Transmission of information? 

Waves 
S@ZS$&, +c. 

Fwrd4 
c k ~ ~ r i s t i c  l i ~ s ~  

x f  ct = Crs')Lllrt 

(.dab sre4 = L ) . 

Y". 

3". 

N o .  

Ewa3 k c0mh-k so 

5 t U . w  h i t  9. 

.rfMfOftC4 4 a 
&ak&r;d;ccz '4-f- 
\05$ 

Diffusions 

$rCfih\'b . 

L e s t  immdepdJ . B 

y,, (4 I d  5.r 
bowA4 d & h n s ) .  

N o  

p s  . 

s d & ; ~ ~  &- (0 

Wvo (,if 7 is '&- 

4 4 4 .  

L05-t 

Gme . 5 





2.(25 pts.) Solve u, - u, = 0 in the upper haif-plane: -m < x < a ,  0 < t < a ,  subject to the initial 

condition u(x, 0) = x2 if -a < x < a .  You may find the following facts useful: 
(9 (9 J;T l e-p2 pdp = 0 and l e -p2  p2dp = -. 
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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 -oo<x<oo, O<t<oo, 





4.(25 pts.) Consider the following initlal/bo~d& v&e problem. 
0 uII-u,=O if O<x<l ,  - o ~ < t < m ,  
@@ u ; (~ , t )=u( l , t )=~  if - m < t < m ,  

0-@ u(x,O)= 2cos(nxl2)-~os(5nxl2) and ui(x,O) = O  if O<+x<l. 

1 3 (a) Show that the eigenfhctions for this problem are cos ((2n + 1)nx 12) where n = 0,1,2, ... 
12 (b) Find a solution to the initiaVboundary value problem above. 

Bonus (10 pts.): Show that the solution to the ini t ihundary value problem above is unique. 
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A Brief Table of Fourier Transforms 

if -b < x  < b, 

otherwise. 

if c < x < d ,  

otherwise. 

if O c x s b ,  
if b  c x  c 2b, 
otherwise. 

if x  > 0, 

otherwise. 

(a > 0) 

I 0 otherwise. 

if -b c x  c b, 

otherwise. 

if c c x c d ,  

otherwise. 

sin (ax) 
(a > 0) 
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