Use words to describe solution process.  This time, solutions do not need to be typeset IF your handwriting is very clear.  If your handwriting is not neat, please typeset the solution.

[image: image1.png]2. (30 points) A thin, one-dimensional rod of heat-conducting material with length L =«
is internally and uniformly heated at a rate of o degrees per unit time. This means
that the temperature of the rod, u(z, t), satisfies the inhomogeneous heat equation

Ut = KUzg + O,

where & is the thermal diffusivity. Suppose the temperature is initially zero throughout
the bar, and the temperatures at the left and right ends are fixed at zero.

Hint: There are (at least) two ways to solve this problem. One way is to find the
steady-state solution to the problem, let u(z,t) = v(,t) + Usteady () to get a homoge-
neous problem for v(z,t), then solve for v(x,t) using the usual separation of variables.
Another way is to solve for u(z,t) directly using eigenfunction expansions. Either ap-
proach is acceptable. You can get extra credit if you are able to use both approaches
and can reconcile the two answers.




