Midterm, MathPhys, 04/25/95

Problem 1
Solve the problem of the heating,
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of an infinite cilinder 0 < r < a , with zero initial temperature, if a temperature 7, is maintained at

the surface. Find an approximate expression for the temperature, averaged over a cross-section of
the cilinder, in the steady state (steady state = long times).

Problem 2

Find the transverse vibrations,
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of a circular membrane 0 <r < a fixed around the edge, assuming that the initial deflection has the

form of the paraboloid of convolution,

and the initial velocities, %% (r, 0) , are zero.

Problem 3

Find the temperature distribution inside a rectangular thin lamina 0 < x<a, 0<y <, if a constant
heat flux Q is fed into one of its sides, while the remaining three sides are maintained at a constant

temperature T, . The coefficient of thermal conductivity is K .

In the first two problems, take the integrals exactly. You may need the following relationships:
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