Assume that the Earth’s atmosphere has a uniform temperature of 20°C and uniform composition, with an effective molar mass of 28.9 g/mol. 
(a) Show that the number density of molecules depends on height according to nv(y) = nOe –mgy/kBT Where n0 is the number density at sea level, where y = 0. This result is called the law of atmospheres. 
(b) Commercial jetliners typically cruise at an altitude of 11.0 km. Find the ratio of the atmospheric density there to the density at sea level.

SOLUTION 
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From the Boltzmann distribution law, the number density of molecules with gravitational
energy mgy is nge”"#/*s". These are the molecules with height y, so this is the number per
volume at height y as a function of .
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