
Mathematics 325 Exam I Name: . 
Summer 20 10 

1 .(25 pts.) (a) Find the characteristic curves of yu, -xu ,  = 0 in the xy - plane. 

(b) Sketch and identify two characteristic curves of this partial differential equation. 
(c) Write the general solution of this partial differential equation in the xy - plane. 

(d) Find the solution of this partial differential equation which satisfies u (x, 0) = x6 for all real x . 
(e) In what region of the xy - plane is the solution in part (d) uniquely determined? 



2.(25 pts.) An elastic string is held fixed at the endpoints and plucked. Assuming that air exerts a 
resistance at each point of the string which is proportional to the string's velocity at that point, give a 
careful derivation of the partial differential equation that governs the small vibrations of the string. 





3.(25 pts.) Classify the following second order partial differential equations as hyperbolic, parabolic, 
elliptic, or nonlinear. Find the general c2 -solution in the plane whenever possible. 
(a) 9u, +6u,+u,, +lOOu = O  

(b) u, + u,, + uu, = 0 
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4.(25 pts.) Let u = u ( x , t )  be a nonconstant C' - solution to 

U,,  - U ,  + U ,  = 0 

in the upper half-plane -a < x <a, 0 I t < a, such that for each fixed t 2 0, zi,, ur, I!,,, u,,, and tc,, 

are square-integrable functions of x on (-a,a) and lim u (x , t  ) z r ,  ( x , t )  = 0 . 
. 

m 

(a) Show that G ( r )  = {[u, (s, [)I2 + [u, (x, t)12} dx is a decreasing function for , > 0 .  
-Q? 

(b) Give a physical interpretation of the result in part (a). 
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