
Mathematics 325 Exam I1 
Fall 20 10 

Name: 9 ,  . . . -. -. ( t v O N  - . . -  

1 .(33 pts.) Solve u, - u, = 0 in the upper half-plane -a < x < m, 0 < t < a, subject to the initial 

condition u (x, 0) = e-" for -a < x < m . 
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2.(34 pts.) Find a solution to the damped wave equation 

(1) u, , -u ,+2u1=O in O < x < ~ r ,  O < t < c o ,  

satisfying 

(2)-(3) ux(O,t)=O=u,(n,t) for t  t o ,  
(4) u(x ,0 )=0  for O < x < n ,  
and 

1 1  
zi,(x,0)=-+-cos(2x) for Oi.x_<n. 

2 2 
(You may find useful the facts that yn + 2yf+  n2y = 0 has general solution yo ( t )  = c, + ~ , e - ~ '  if n = 0, 

Y I ( ~  = cle-' +c,te-I i f n  = 1 ,  and y,,(t)=e-'(cl cos(tJn?-l)+c, s i n ( t d z ) )  i fn=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 derive the formula 
1 ' "+I-' 

1 ( x , )  = f (s, r ) drdr 
L. 0 1-(I-r) 

for a solution to the inhomogeneous wave equation in the xt -plane, 

6 ul, -u, = f ( X J )  , 

satisfying homogeneous initial conditions: rr ( x ,  O ) ~ O  F u r  ( x ,  0) for -m < x  < m . 
Bonus (1 0 pts.) Compute a solution to u,, - zt, = xt in the xt -plane which satisfies homogeneous 
initial conditions. 
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A Brief Table of Fourier Transforms 

1 if - b < x < b ,  

0 otherwise. 

1 if c < x < d ,  

0  otherwise. 

1 

x2 + a2 ( a  > 0) 

if O < x l b ,  

26 -x  if b < x < 2 b ,  1; otherwise. r if x > 0, 

otherwise. 

1 em if b  < x  <c, 

0 otherwise. 

1 e'" if - b < x < b ,  

0 otherwise. 

e" if c < x  < d ,  

0 otherwise. 

sin (ux) 

X (a > 0 )  

1 " 7 ( 5 )  = - f (r) e-'"dx a- 
sin (&) - 

2 sin ( b  ( 5  - a ) )  L ( - a  




