


Midterm 2
11/19/97
Physics 1148
1. Do an approximate caleulation of

f " cos(8) 9

=T

for large N using the same method used to derive Stirling's formula, the "method of stespest
descent”. Do so as follows,

(2)(5 points) Plot the integrand for N both even and odd, and N lasge.

(b)(5 points) Identify the point(s) that contribute mostly to the integral.

(e]{10 points) Expand the integrand in the neighborhood of one of these points.
() (10 points) From this, obtain the answer.

2. (40 points) Find the solution to Laplace's equation W¥*T = 0 inside a sphere of radius 1
when the temperature on the surface is T(r = 1,6) = cos(8) — 3sin*().

3.(45 points) For the figures below write down the general form of solutions to Laplace’s equation.
The shaded boundary regions represents T = 1 and all other regions are held at T' = 0. You need
not evaluate the constants that appear in the separation of variables summation, but state which
conrdinate system should be used, rectangular, eylindncal, or spherical. You should also make use
of any symmetry properties that allow you to throw away, or determine, some of the coefficients.
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Usgell Information:
Stirling's formula for large N: N1 ~ NNe-N /27N, A 5 ePdr = T
3r? —1
Biz) =1, FAlz) =z, Bz = = 2

selutions to V°T = 0
Rectangular :  T(r) = 97, ¢ + g, +a;=0

Cylindrical 1 T(r,8,z) = e {cos(ndl), sin(nd) H{J(kr), K.(kr)}
Spherical :  T(r,0) = {r',r """} Pcosd)
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