KMA354

Partial Differential Equations

Assignment 2. Due Thursday August 30, 2012

1. Using an xt diagram, solve the following problem.

[DE] Up—PUp = 0 ngjj
0 O0<z<a

U(x,00) = 0 a+20<z<o0

[IC:] h a<zx<a+2]
Ul(z,0) = 0 0<z<o
[BC] U,t) = 0 0<t<oo

2. For the solution domain D(0 < 2 < 1,t < 2), the vertical displacement U(z,t) of a finite
string is shown in the figure below. The governing equation and constraints on the string’s
motion are given in the following table.

O0<z<l
DE: — AUy =

[DE] Vu = U 0 0<t<oo
U(z,0) = 0 0<z<l1

[IC:]
U(z,0) = z(1l—-2) O0<z<1
(0,t) = 0 0<t<oo

BC:
[BC Ut = 0 0<t<oo




Use an zt diagram and the method of images to find the solution U(z,t) in D. Show that
there are seven distinct regions within D and that the solution within each of these regions
is obtained from the following left and right travelling waves defined at t = 0. [Note that the
magnitude of each travelling wave must be divided by 12c.]

Region ¢z +c0) P(xz —c0)
—2<z<-1 (2+2)%(1 + 22)
-1<z2<0 —2%(3 + 27)

0<z<1 |2%3-21) —2%(3 — 27)
1<z<2 | (2—-2)%2z-1)
2<z<3 | (2-2)%(7-22)

3. Solve the nonhomogeneous wave equation

0*U 0*U _

with boundary conditions
U ,t) = U4,t) = 0, t>0;
and initial conditions

U(z,0) = sin(rz) and Ug(z,0) = 0, 0<z <4,
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