
Mathematics 325 Exam I 
Spring 201 1 

1 .(33 pts.) (a) Verify that u (x, y )  = e'"~ is a particular solution (i.e one involving no arbitrary 

functions) of the nonhomogeneous partial differential equation xyz~ + (1 - y 2 )  rlY = ( 1  + 2xy - y 2 )  e 2 " ' ~  . 

(b) Find the general solution of the homogeneous partial differential equation xyur + (1 - y' ) u,. = 0. 

(cj Find the soiution of *yur + (1 - y 2 )  u ,  = (1 + 2xy - y' ) e" "' that satisfies the auxiliary condition 

u (x ,  0) = e'" + e-"' for all real x . 

(d) What is the largest region of the xy - plane in which the solution in part (c) is uniquely determined? 



2 2.(33 pts.) (a) Classify the second order linear partial differentia1 equation u,, - c u, = 0 as elliptic, 

parabolic, or hyperbolic. 
(b) Find the general solution of u,, - c2u, = 0 in the xt -plane. 

(c) Find the solution of u,, - c2u, = 0 in the xt -plane satisfying u (x, 0) = p(x) and u, (x, 0) = (x) 

for all real x . (Here p and are given c2 and C' Functions, respectively, of a single real variable.) 



3.(33 pts.) In linearized gas dynamics, the velocity v of the disturbance and the density p of the air 

av coi @ 0 
satisfy - + --gad ( p )  = !! and * + fi,di\l(v) = O , where p, is the density of still air and c, is the 

Po at 

speed of sound in still air. Suppose that curl(v) = 0 at time t = 0 .  

(a) Show that curl(v) = 0 at all later times. 

(b) Show that p and the components of v satisfy the three-dimensional wave equation. 






