Quiz 5, December 5, 2003 (Solutions)

Problem 1. In this problem choose the correct option from the choices
provided (no explanations are necessary).
Consider the system
ytt:4y:m: 0<$<37
y(2,0) = f(z), 0<z<3
y(x,0) =0, 0<z<3.

Then:
(1) The system has a solution of the form y =Y 7, A, cos % sin 75~
(2) The system has a solution of the form y = >"°° | A, sin 22 gin T2
(3) The system has a solution of the form y = >"°° | A, sin 22 gin T2,
(4) None of the above.
Answer: (4) In this problem a = v/4 = 2, L = 3 and the correct form for y(z,t)
is in fact y = > 2 | Ay cos 27%”’5 sin T5¥.
Problem 2.

Find the solution y = y(z,t) of the following system:

Yt = OYee 0 < <,
y(out) = y(ﬂ-ut) = 07

y(x,0) =3sin2z O0<z<m,
y(x,0) =0, 0<z<m.

Solution.
Here a = /5, L = m. Therefore

oo
Yy = Z Ay, cos Vbntsinnz,
n=1

where

oo
ZAnsinnx =3sin2x for 0 < z < 7.
n=1

Hence we have Ao = 3 and A,, = 0 for n # 2. Thus

o0
Yy = Z Ay, cos Vbt sinnz = 3 cos 2v/5t sin 2z.

n=1



