Mathematics 325 Exam | Name: :Dr- Groul

Fall 2005 (5 pts.)

— 1.(15 pts.) For each of the following equations, state the order and whether it is nonlinear, linear
inhomogeneous, or linear homogeneous. Provide reasons for your answers.
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2.(20 pts.) Solve the partial differential equation 2yu_+(4x+ xyz)uy =0 subject to the auxiliary
condition u(0,y)= y*-8y> for —o <y <oo,
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3.(20 pts.) A homogeneous body occupying the solid region D = { (x,y,2)eR*| ¥’ +y* +22 < 4} is

completely insulated. Its initial temperature at position (x, y,z) in D is 9(x2 +y' +2° )3/2.
- (a) Write the partial differential equation and initial/boundary conditions that model the temperature
u(x, y,z,t) of the body at position (x,y,z) and time t. (No derivation is required; merely state the

appropriate equations.)
(b) Find the steady-state temperature that the body reaches after a long time. (Hint: No heat is gained

or lost by the body.)
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4.(20 pts.) (a) Find the regions in the xy — plane where the equation yu, +2xyu, +x’u,_=0 is
elliptic, hyperbolic, or parabolic. Sketch them.
(b) Find the general solution of u_, —u,, +3u, =3u, =sin(x+y) inthe xy—plane.
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5.(20 pts.) (a) Derive the general solution of the partlal differential equation
*) u,—c u =0
in the xz —plane. (Here ¢ is a positive constant.)

(b) Use the answer in part (2) to help derive a formula for
conditions u(x,0)=¢(x) and u (x,0)=w(x) for —o<x
“sufficiently smooth” functions of a single real variable.) -
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