Duestion 9

{i)

(i)

Show that the eigenvalue probles
X'z +AX(z)=0 (D<z<n),
X'(0) = Xix) =0,
has eigenvalues A, = (2n — 1)7 /4 and corresponding eigenfunctions

In—1% 3
£ _,.:II [n=12...0.

Kalz) = cu«s(
A porons rod of length 7 containing moisture has one end sealed and the other
end in contact with a dry medium, and loses moisture through its surface o
dry air, The concentration of moisture u(zr. f) satisfies the problem given by
&y 15u B
— EE""_’;“ <z <xt =0}
with
Yt =0 and ulzf=0 (£20)
3 _

el

XL
uir, 0} =coslreos = [0 <z <n),

where T and { represent distance along the rod and time, respectiveiy, and
k(> 0) apd ~are constants.

{a) Usea trigonometric identity to show that the given initial condition can
b expressed a5 a sum of cosine terms.

ib] Use the method of separation of variahies and the result of Part (i) to
determine the concentration of moiwre in the rod at fimes subsequent
to £ = 0,
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