Physics Qualifying Examination September 20, 1988
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MATHEMATICAL PHYSICS

{One Reference Book of your choice. No notes)
Write Problems 1 & 2 in one Blue Book and 3 - 5 in another
Blue Book

A drum head is stretched over a sSquare frame of side L.
Oscillations of the drum satisfy a wave equation
2

=5 2(x,y,t) = £(x,y,t)
at

2 i
v Z(fort) = _é'
v

with boundary conditions 2 = 0 on the boundaries. Assuming that the
driving term is of the form

£(x,y,t) = g(x)h(y)s (t)
find a series expansion for the solution zZ(x,y,t).

(a) The imaginary part of the frequency dependent susceptibility
for a system is given by
Imx o _..wL..__ .

w2+P2

Find the real part of the susceptibility,

2 yae
(b) Solve the integral J 2+cosé
Q

Find the Green's function for the solution y(x) of the inhomogeneous
differential equation

y" + y' - 2y = g(x)

on the interval o < x < « , subject to the boundary condition
y(0) = y(») =0 .



Solve the integral equation

£(x) =g(x) + X2 [ g(x-y)f(y)dy

et +]

for arbitrary value of A, where

0 for x < o

=e® for x > o

g (x)

and where f(x) 1s required to remain finite as x - + « .

A set of orthogonal polynecmials, Hp(x%), may be defined by the
denerating function
£h 2tx-t

nzo Hn(x) nT = e

Evaluate the integral
® —2x? 2
[ e [Hn(x)] dx .
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