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1.(25 pts.) Find the general solution of u, +2u +(2x y)u 2x* +3xy-2y* inthe xy-plane.
Bonus (10 pts.) Find the solution of this partial differential equation that satisfies the auxiliary condition
u(x,0)= x+1——5— for x>0.
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2.(25 pts.) Classify the following second-order partial differential equations as hyperbolic, parabolic, or
elliptic. If possible, find the general solution of each i in the xy - plane.

@) u, +u,+3u, +u, =0 —> B*- 4AC= 2 -40)X3) = -8 <0 |¢l(;!,£.-‘,f 5 phs,
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3.(25 pts.) (a) Derive the general solution of u, —c’u,, =0 inthe xf—plane.

(b) Derive a formula for the solution of the partlal differential equation in part (a) which satisfies the
initial conditions u(x,0)=¢@(x) and u,(x,0)=yw(x) for all realx. Here ¢ and y are two given
“smooth” functions of a single real variable.

Bonus (10 pts.) Derive a gencral relation between ¢ and 7 which will produce a solution to the
initial value problem in parts (a) and (b) consisting of a single wave travehﬁito the right along the
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4.(25 pts.) A homogeneous solid material occupying D = {(x, y,2)eR: 4<x?+y? +22 < 100} is
completely insulated and its initial temperéture at position (x,y,z) in D is 200/ \/xz +yt 427,
(a) Write (without proof or derivation) the partial differential equation and initial/boundary conditions
that completely govern the temperature u(x, ,z,t) at position (x,y,z) in D and time ¢ 2 0.
(b) Use Gauss’ divergence theorem to help show that the heat energy H ()= Hjc pu(x,y,z,t)dV of
D
the material in D at time ¢ is a constant function of time. Here ¢ and p denote the (constant) specific

heat and mass density, respectively, of the material in D.
Bonus (10 pts.) Compute the (constant) steady-state temperature that the material in D reaches after a

long time.
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