
Mathematics 325 Exam I Name: %, . - ~0 bd 

1 .(25 pts.) Solve the partial differential equation (1 - x i )  u, + xyu, = 0 subject to u (0, Y )  = y4 for all 

-a < y < co . In which region in the xy - plane is the solution uniquely defined? 
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2.(25 pts.) Find the general solution of u, + 2% + 7 (2x - y )  u = 7 (2x  - y )  ( x  + 2 y )  in the xy - plane. 



3.(25 pts.) (a) Classify the partial differential equation u,, -c2u, = 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) = ( x )  and u, (x ,  0 )  = ry ( x )  for 

all -a<x<co. 
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4.(25 pts.) Let u = u (x, y,  z, t) denote the temperature at time t > 0 at each point (x, y, z) of a 

homogeneous body occupying the spherical region B = {(x, y, I) : x2 + y2 + z2 5 2.5) . The body is 

completely insulated and the initial temperature at each point is equal to its distance from the center of B . 
(a) Write (without proof or derivation) the partial differential equation and the complete initialhoundary 
conditions that govern the temperature function. 

(b) Use Gaussf divergence theorem to help show that the heat energy H (t) = III cpzr (x, y, z, t )  dxdydz of 
R 

the body at time t is actually a constant function of time. (Here c and p denote the constant specific heat 
and density, respectively, of the material in B .) 
(c) Compute the constant steady-state temperature that the body reaches after a long time. 




