
Mathematics 325 Exam 11 Name: Pr. Gfeur 
Summer 201 1 

1 .(34 pts.) Find the solution of a 
u,,-u,=O if O < x < ~ / 2 ,  O<t<co, 

satisfying the boundary conditions 0 0 
u , ( o , ~ ) = o  and u(n- /2 , t )=0 if r > O  

(i.e. Neurnann at the left end and ichlet at the right end) d the initial conditions & 8 u (x.0) - cosS ( x )  and u, ( x ,  0 )  = 0 if 0 5 x 5 n/2. 

1 3 
Hint: You may find useful the identity -cos (38) + -cos ( 8 )  = cos"(8. 
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Bonus (1 0 pts.): Show that there is at most one solution to the above problem. 
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2.(33 pts.) Solve u, = 0 in the upper half-plane -a < x < co, 0 < t < co, subject to the initial 

condition u (x. 0) = e-'' if -m < x < m. 

Let 



0 3.(33 pts.) Use the method of Fourier transforms to solve u,, + zl, = 0 in the upper half-plane 

-co < x < a, 0 < t < a ,  subject to the initial condition 

05 if O < x t 2 ,  
u(x,o) = r 0 otherwise, 0 and the decay condition lim u (x,t) = 0 for each x in (-a, m). Note: For full credit, do not leave any 

I+- 

unevaluated integrals in your final answer. 





A Brief Table of Fourier Transforms 

i 1 if - b < x < b ,  

0  otherwise. 

1 if c < x < d ,  

0 otherwise. 

if O < x l b ,  

i f b < x < 2 h ,  

otherwise. 

if x > 0, 

otherwise. 

em if b < x < c ,  

0 otherwise. 

, i el" if - b < x < b ,  

0  otherwise. 

elar if c < x < d ,  

0 otherwise. 

sin (ax) 
J. 

X 
( a  > 0 )  

/?- sin (b (5  - a ) )  




