
Mathematics 325 Exam I1 Name: 'Df. - GfOd 
Summer 2010 

1 .(33 pts.) Find a solution to zr ,  - = 0 for -a < s < m, 0 < t < a, which satisfies u ( r ,  0) = ,I-' for 

-co < x < a . You may find these identities usef~~l:  
m J) m Jrr e - ~ '  ,vclp = 0 = e - ~ '  p'dp and J P-'I' p'dp = - , 

3 



0 
2.(33 pts.) Use Fourier transform methods to solve r c ,  + r c , , , ,  = 0 in -co < .Y < co, 0 < !I < co, subject to the 

boundarv condition , 
@/I if 1.~1. I. 

u (s, 0) = 
0 othe~~vise ,  

and the decay conditions 

,.+m 

0 
lim (x. y )  = 0 for each x in (-a, 3 )  

and 0 1 ( )  1 (Y) for all s in (-m,m) and all > 0. 

(Here g is an absolutely integrable function 011 (-co,m) .) 





3.(34 pts.) Find a solution to the damped wave equation 

(1 r t , , - r l , v + 2 r t ,  = 0  in O<s<ir ,  O < t  <a, 

satisfyiilg 

(2)-(3) LI, (0 , t )  = 0 = l ~ ,  (n,t) for t 2 0. 

(4) i i ( s . O ) = O  for O < s < ? r .  

and 

( 5 )  l i ,  (s. 0) = cos' (.u) for 0 I s _< ?T. 

Bonus (15): Show that the solution to (1)-(2)-(3)-(4)-(5) is unique. 

- 25 
f i = o :  r z - 1 ~ 2 ;  = - 2 n .  0 50 T&)= c,+\e . - 0 0 

f 6 ?-\ -t -t 
L hcc c - n = ~  : r , = - l t G =  - I  [+A.+.+,z) 5c T,(+)= C e  I + ~ t e  2. - 







if O<.vIO,  

D. 21)-s i i ' h < s < 2 b ,  [ otherwise. 

A Brief Table of Fourier Tra11sfo1-ms 

e"' if 1, < . v < c ,  

0  otherwise. 

c'" if - l ~ < . ~ < b ,  

0 othel-wise. 

sin (ux-) 
J. .- (N > 0) 

,6 sin ( h ; )  


