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Mathematics 325 Exam I Name: w. ~ O I I J  
Summer 2000 

1.(25 pts.) (a) Find the general solution in the xy-plane of the partial 
differential equation 
( + )  yux - X U  = 0. 

Y 
( b )  Sketch some of the characteristic curves of the pde ( * I .  
( c )  Find the solution of the pde ( + I  which satisfies 

U ( X , O )  = X 
4 for -a < x < a. 



2.(25 pts.) Rn elastic string is held fixed at the endpoints and 
plucked. Carefully derive the partial differential equation that governs 
the motion of the string, assuming that air exerts a resistance at each 
point of the string which is proportional to the string's velocity at 
that point. 



3.(25 pts.) Classify the following partial differential equations as 
hyperbolic, parabolic, or elliptic, and if possible, find the general 
solution in the xy-plane. 

( a )  u + 4 u  - 4 u  + 2 5 u = O  
X X YY XY 

( b )  u + u  + 3 u  + u  = O  
X X  x Y YY YX 



4.(25 pts.) (a) Derive the general solution to 

in the xt-plane. 
(b) Derive a formula for the solution to ( + )  which satisfies the 

initial conditions 
( * * )  u(x,O) = @(x) and u (x,O) = y(x) t 
for -m < x < w. (Here w and 4 are prescribed "sufficiently smooth" 
functions of a single real variable.) 

(c) Write, and simplify as much as possible. the solution to 

- x  
2 

u 
tt 

= u in the xt-plane which satisfies u(x.0) = e 
X X  

and 

-x 2 
u (x,O) = 2xe t for - w <  x < w. 

(dl Sketch profiles of the solution to part (c) for times t = 1 ,  
t = 2, and t = 3. 

BONUS(l0 pts.). Derive a general (nontrivial) relation between @ and w 
which will produce a solution to ( * ) - ( * * I  consisting solely of a wave 
traveling to the right along the x-axis. 
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s= x - t  






