
NAME (please print):

Quiz 2

1. Determine the equilibrium temperature distribution for a one-dimensional
rod with constant thermal properties c = 1, ρ = 1,K0 = 1, and with the follow-
ing sources and boundary conditions: Q = x, u(0) = 4, ux(L) = 0.

2. If both ends of the rod are insulated, derive using the heat equation, that
the total thermal energy in the rod is constant.

3. Suppose ut = 10uxx + 1, u(x, 0) = x2, ux(0, t) = 4, ux(L, t) = 6, where
u denotes the temperature in a rod of length L = 1, with specific heat c = 1
and density ρ = 1, and cross-sectional area A = 2. Calculate the total thermal
energy in the one-dimensional rod (as a function of time).

4. Let L be a linear operator, and c1 and c2 arbitrary constants. Prove that if
u1 and u2 are two solutions of L(u) = 0, then c1u1 + c2u2 is again a solution of
L(u) = 0. Show all the steps in the proof.
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