These notes start at the solution for an annular disk with inner radius I and outer radius I, and

outlines the steps in deriving the limiting cases as I, = 0(solid disk) andr, — oo (infinite sheet with

circular hole in middle)
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Constants a,, by, ¢, d, (n =0,1,2,....) are determined from these relations.

Special Limiting Cases — (a) steady state temperature distribution in a disk (interior of circle r = 13).



Take limit r; = 0.
In order that solution remains finite we must take T = f(0)

bo=b, =d, =0 (m=12..)

logr, is undefined! ;7™ blows up!
Rewrite A,, for a,r)', C,forc,ryt, a forr,and f(0) for f,(6)
and solve the problem
VT =0 (r<a)
With boundary condition T (a,@) =f (6’)

Solution is of the form

T(r.0)=A +ZOO:(%1)n(An cosnd+C,sinnd). (r<a)
where
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b) Limit r, — oo Infinite sheet with circular hole in the middle.

Set B.=r"b,, D,=r"d,, ,=2a and f(€)= f (), then the solution to the problem

VAT =0(r>a) ;T(a6)=f(0)
is of the form
T(r,e):Ab+Z(3j (B,cosnd+D,sinngd) rxa
=\r

where
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Poissons Integral Formula — substitute expressions for expansion coefficients 4,,, B, in (21) into general
solutions for T'(r, 8)
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This is Poisson’s Integral formula and shows that the temperature anywhere in the interior of the disk is
determined from the temperature distribution (boundary data) around the disk circumference.



