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Figure 1: Setup for Question E

4. Physical Application of Bessel Functions

A very long hollow oylinder of inner radius 2 and outer radius b (whose cross section
ios indicated in Figure |I| is made of conducting material of diffusivity &. If the
inner and outer surfaces are kept at temperature zero while the initial temperature
is a given function f{p), where p is the radial distance from the axis, show that
the temperature at any later time £ is given by:
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ulp, 1) = 3 Ame “Hug(Anp), (6)
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» Fixed-temperature boundary conditions: ufa. {

» Bounded solution |u(p,t)| < M, for all £ = 0.
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