Mathematics 325 Exam III Name: ;Ef ‘;mﬂ

Falt 2005

1.(25 pts.) Solve the eigenvalue problem X"(x)+AX(x)=0 for 0 <x <z, subject to the Neumann
boundary condition X'(0) =0 at the left endpoint and the Dirichlet condition X{(7) =0 at the right
endpoint. (Note: If you want full credit, you will need to show the details of al steps in your solution.)
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IMPORTANT NOTE: If you recognize the eigenvalues and eigenfunctions for any boundary value
problem on the remainder of this exam, you do NOT need to supply all the details of the calculations.
Merely state the eigenvalues and eigenfunctions and proceed with the rest of the solution.

2.(25 pts.) Find a solutionto #,—u_=0 for O0<x<m, 0<f<w, subject to the boundary conditions

u (0,0)=0=u_(#,¢) for ¢t >0, and the initial conditions u(x, 0)@3 +2cos(x)—5cos(3x), u,(x, 0)@0
for 0<x=<m.
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3.(25 pts.) (a) Show that @ = {sin(nxx)}" is an orthogonal set of functions on the interval (0,1).
(Hint: You may find useful the identity sin(4)sin(B) = —lz—[cos(A —B)—cos(4+ B)] )

(b) Consider the function f(x)=x{1—-x) on 0<x <1, Show that the Fourier sine series of f on the
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(c) Assuming that f (x) x(1-x} is equal to its Fourier sine series at each point of the interval
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O
4.(25 pts.) Find a solutionto u, —2u,_ =0 for 0<x <1, @ <t <, subject to the boundary conditions

u(0,£)= 0Fu(l,¢) for + 20, and the initial condition u(x,0)= x(l x) for 0<x<1. (Note: You may
find useful the result of problem # 3(b).)
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Bonus (25pts.): (a) Show that the solution to the problem in # 2 is unique.
(b) Show that the solution to the problem in # 4 is unique.
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