MATH 316: Quiz #4 — SOLUTIONS

/ 5  Problem 1: Solve the following (wave equation) initial boundary value problem:
Uy = gy z €[0,1], te€]0,00)
u(0,t) =u(l,t) =0

u(z,0) = 0.01 sin 37z, ut(x,0) = 0.

For the given boundary conditions we have the general solution

u(zx,t) = Z sin(nmx) [Ay cos(nmet) + By sin(nmct)].

n=1

Applying the initial conditions we have:

o
u(x,0) =0= Zsin(mrx) [mchn} — B,=0 Vn
n=1
Az =0.01

by inspection
A, =0 n#3 (by insp )

oo
u(z,0) = 0.01sin(37z) = Z Ay sin(nmr) = {
n=1

= ’u(m, t) = 0.01sin(3mx) cos(3mct) ‘

/ 5 Problem 2: Let A, B,C € R be given non-zero constants. Without actually solving the equations,

show that the following two initial value problems must have the same solution for ¢ > 0:

@) Ay + By +Cy=0 ) Ay" + By + Cy = Ad(t)
y(0)=0, y'(0)=1 y(0)=0, y'(0)=0
A(s*Y1 — 1) + B(sY1) + C(Y1) =0 A(s*Y3) + B(sYs) + C(Ya) = A
:>Y1(S)ZA,92+AB.9+C:G(S) :>Y2(S):As2+ABs+C:G(S)
= y1(t) = g(t) = ya(t) = g(t)

28/10/2011



