1.4.1. Determine the equilibrium temperature distribution for a one-dimensional rod wit

constant thermal properties with the following sources and boundary conditions:
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1.4.2. Consider the equilibrium Cemperatu’re distribution for a uniform one-dimensional
rod with sources Q/Ko = « of thermal energy, subject to the boundary conditions
u(0) = 0 and u(L) = 0.
*(a) Determine the heat energy generated per unit time inside the entire rod.

(b) Determine the heat energy flowing out of the rod per unit time at z = 0 and at
x=L.

(c) What relationships should exist between the answers in parts (a) and (b)?
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1.5.2. For conduction of thermal energy, the heat flux vector is ¢ = —KoVu. If in addition
the molecules move at an average velocity V', a process called convection, then
briefly explain why ¢ = —KyVu + cpuV'. Derive the corresponding equation for
heat flow, including both conduction and convection of thermal energy (assuming

constant thermal properties with no sources).
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2.3.2. Consider the differential equation
d*¢

d12 + Ao = 0.

Determine the eigenvalues A (and corresponding eigenfunctions) if ¢ satisfies the
following boundary conditions. Analyze three cases (A > 0,A = 0, < 0). You may

assume that the eigenvalues are real.

*(b) ¢(0)=0and ¢(1) =0
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