Problem 1: [10]

1. Compute the Fourier series of the 2m-periodic function f given by

1 it D=z<wf
Jilz) = 0 if wm/2<|z| <,
-1 if —wf2<z<l
2. For which values of = does the Fourier series for f converge?

3. Sketch the graph of the function and of the Fourier series.
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Problem 2: [15]

Consider the heat equation on [0, 7] with a source term

ou 8%u
— =k——- + 3si
ot 922 + 3sinz

subject to the boundary and initial conditions:
u(0,t)
u(m, t)

=
=0,
wl(z,0) = 2

sin 4z.
1. Obtain the solution by the method of eigenfunction expansions.

2. Show that the solution approaches a steady-state solution as ¢ — oo and sketch the steady
state solution.
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Problem 3:

Solve the following first-order equation
ou ou
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8t+3x6z 2L, oo < &< oa, =0

u(z,0) = In(1+2%), —oo <z < co.
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Problem 4: [15]
Use the energy method to show that there are no negative eigenvalues for the Neumann
problem
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This means, multiply the equation by ¢, integrate and solve for A\. Does the ei(pression for A
look familiar?
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