2009 Porter Prize Problem
Speed of Sound
on Planet X
a. Planet X, with a size and composition identical to the Earth, has an atmosphere consisting of pure neon gas.  The atmospheric temperature T  and pressure p at the surface are 300K and 1 atm.  Find the time for a long-wavelength sound wave to propagate vertically upward from the surface to a height 20 km, if atmospheric temperature varies linearly according to 
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where z is the vertical coordinate, g is the acceleration due to gravity, and cp is the specific heat at constant pressure in units J kg-1 K-1.  
b. Planet Y is identical to Planet X, except that its atmosphere contains 50% argon and 50% neon atoms (measured at the surface).  Assume the atmosphere is in diffusive equilibrium, and repeat the calculation for Planet Y.  Hint: The above expression for the temperature gradient still applies, with cp representing the local average specific heat.
*The Porter Prize

The Porter Prize is funded by Carroll Porter, '32, and is awarded annually for the best solution to a complex physical problem by the use of iterative techniques.  Any student at Knox may enter.  Solutions should be turned in to Prof. Tom Moses, D110 SMC by 4 p.m. on Monday May 4.  The prize will be awarded to the student having the best adequate solution--a partial solution may be ok.  Your submission should include a description of the method of solution, a documented listing of any computer code you develop for the solution, and any relevant computer output or plots.
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