3450:439/539:001 Homework 13 Spring 2008

Recommended due date: Thursday, April 24, 2008

THIS HOMEWORK IS NOT FOR COURSE CREDIT. However, you
need to do problems to learn the material. Also, about 1/3 of your exam will
consist of recommended homework problems.

1. Solve the initial-boundary-value problem below, where the forcing term
F(z,t) has t-dependence.

0? 0?
8—£:cza—y F(z,t), 0<z <L, t>0,
y(0,7) = ( t)=0, t>0,

y(x,0) = f(x), ( 0) =0, 0<z<L.

2. Consider the problem

Ou Ou <z < t>0

— =K —00 < x < 00

ot Ox?’ ’
u(z,0) = f(z), —oo<x< o0,

where
e —-1<z<1

f@*:{o, 2] > 1

If the diffusivity constant x = 1, graph the temperature distribution over
an appropriate x interval for representative values of ¢ using a graphing
calculator, Mathcad, etc. Give a brief physical interpretation of the graphs.

3. Consider the problem
ou 0%u
p— /f_,
ot Ox?
u(0,t) = 3, t>0
u(z,0) = 0, =z>0.

x>0, t>0

(a) Obtain a solution using the Laplace transform.

(b) If the diffusivity constant x = 1, graph the temperature distribution
over an appropriate x interval for representative values of ¢ using a
graphing calculator, Mathcad, etc. Give brief a brief physical inter-
pretation of the graphs.

(OVER)
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4. Use Laplace transform to solve

Py 0%
w:Cﬁ, [L'>O,t>0,
B sin(27t), 0<t <1,
y(O,t) - { 07 t> 17
dy
y(x,0) =0, E(LO) =0, x> 0.

This problem models the displacement of a string initially at rest along the
positive z-axis, with the left end moving in the prescribed fashion. Imagine,
for example, a long jump rope, with a child at the left end moving the rope
periodically. Determine the solution that decays to zero with increasing x
for all time.

5. Solve the following initial-boundary-value problem using the method of
Fourier transform.

0%u 0%u
W:144%, —00 < T < 00, t>0
u(z,0) = e —0o <2 < o0,

0

a—z;(x,O)zo, —00 < T < 0.

6. Solve the following boundary-value problem using the method of Fourier
transform.

Pu 0%
@Jra—?ﬁ:o, —oco<zr<oo, O<y<l,

0, r <0,
u(x,0) = {e‘“’ x>0

u(z,1) =0, —00 < < 00.



