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This exam contains 6 pages (including this cover page) an empty scratch paper and 5 problems.
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You are required to show your work on each problem on this exam.
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1. Let
Flx) = 1 when0<x<IL,
1 0 when —L<x<0.

(a) (5 points) Find the Fourier series F(x) of f(x) on [—L, L]

(b) (2 points) At which points on [—L, L], do F(x) and f(x) NOT agree ?

(c) (3 points) Verify that
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2. (10 points) Solve

u(0,t) =0, u(m,t)=0, (1)

Uy — tyy = e Hcos(t)sin(2x), 0<x<m, t>0,
u(x,0) = sin(3x).
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3. (10 points) Consider the Heat equation

U — 2Uy =0, 0<x<1,t>0,
u(0,t) = =1, uy(1,t) =1, (2)
u(x,0) = x +sin(3Z) — 1.

where the boundary conditions are non-homogeneous. Transform the equation into a new
one with homogeneous boundary conditions. (You do not need to solve the new equation).
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4. (10 points) Describe the steps how to solve the following heat equation

u(0,t) =a(t), u(L,t) =0b(t), 3)

{ uy — kuyy = h(x,t), 0<x<L,t>0,
u(x,0) = f(x).
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5. (5 points (bonus)) Let u be a solution to the following heat equation

Up = Uyy, 0<x<m t=>0,
uy(0,¢) =0, uy(m,t)=0, t>0
u(x,0) = f(x), O<x<mm.

Show that

decreases as a function of f for t > 0.



