
Solution 1.2 
 
Make a plot of density r versus altitude z in the atmosphere, from Table A.6: 
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This writer’s approximation:  The curve is approximately an exponential, r ≈ ro exp(-b z), with 
b approximately equal to 0.00011 per meter.  Integrate this over the entire atmosphere, with the 
radius of the earth equal to 6377 km: 
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       Dividing by the mass of one molecule ≈ 4.8E−23 g (see Prob. 1.1 above), we obtain the total 
number of molecules in the earth’s atmosphere: 

molecules
m(atmosphere) 5.7E21 gramsN  

m(one molecule) 4.8E 23 gm/molecule
molecules Ans.= = ≈    

−
1.2Ε44  

This estimate, though crude, is within 10 per cent of the exact mass of the atmosphere. 
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