2. Recall the one-dimensional heat equation with constant thermal prop-
e erties given by —

ou 9%u

e Z - > . —
Py K08x2+Q for t>0 and =z €]|0,L]

Here c is the heat capacity, p the density, Ky the conductivity, ) the
rate of production of heat energy and u the temperature. '

|
(i) Suppose L = 4 and Q/Ky = z?(x — 4)?. If the initial condition
and boundary conditions satisfy

u(z,0) = 2* for =z €[0,4]

u(0,t) =1 and wu(4,t) =13 for t >0,

find the equilibrium temperature of the rod obtained as ¢t — oc.
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(ii) Suppose L =5 and @ = 0. If the initial condition and boundary
conditions satisfy

— u(x,0) =x(b—x) for z€]|0,5] e

o ou ou
- a_w —0 = O and %

=0 for t>0,

xr=>5

find the equilibrium temperature of the rod obtained as ¢t — oc.
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