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1.(30 pts.) Solve the partial differential equation u, — 2xy2uy =( subject to the auxiliary condition
u(0,y)=y*if y>0.
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2.(40 pts.) (a) Classify the type - elliptic, hyperbolic, or parabolic - of the p.d.e. u, —c’u_=0.
(b) Derive the general solution of u, —c’u_ =0 in the xt—plane.
(c) Use the result of (a) to help derive a formula for the solution to the initial value problem
u,,—czuxx =0 if —o<x <o, 057 <o,
u(x,0)=¢(x) and u,(x,0)=y(x) if —o<x <o,
Here ¢ is an arbitrary twice continuously differentiable function of a single real variable and  is an

arbitrary continuously differentiable function of a single real variable.
(d) Apply the result of (b) to solve the initial value problem
U, —u, =0 1if —o<x <o, 0<t <o, -

u(x,0)=x* and (Jc,0)=4xe"c2 if —c0<x <00,
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3.(30 pts.) Consider the Neumann boundary value problem
@ Vius=f(x,y,z) inD:x*+y’+z° <],
® % on 8D: X +y* +72 =1,
on
(a) Are solutions to this problem unique? Justify your answer.

(b) Discuss the physical interpretation for the result of (a) in the case of heat flow.
(c) Use the divergence theorem to show that

_U_[f(x, ¥,z)dxdydz =0

is a necessary condition if the Neumann problem is to have a solution.
(d) Discuss the physical interpretation for the result of (¢) in the case of heat flow.
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