
Astronomy 111           Fall 2011 

                              HW #5 - due Tuesday 11/1 in class 

Kutner  
Ch. 9: Problems 6-10 
   

Also these problems: 

1. For the calculations you will do below, you might appreciate knowing that e=1.6 x 10-19 
in SI units, that k=1.38 x 10-23J/K, and that h=6.62 x 10-34 J-sec. In part A, you can 
ignore the statement about Z1 and Z2 both equaling 1 – the right-hand side of the 
equation for Tclassical actually includes the product of Z1

2Z2
2, necessary for calculations 

involving heavier elements, but irrelevant here. 

 



 

 

2. (a) The Earth's atmosphere is (very nearly) in hydrostatic equilibrium. What does this imply 
about the pressure as a function of altitude? 

    (b) The pressure at sea level is 1 atmosphere = 105 Pascals. (The Pascal is the SI unit of 
pressure, equal to 1 newton/square meter.) Use the equation of hydrostatic equilibrium 
(dP/dR = -gρ ), to calculate dP (the change in atmospheric pressure) as one ascends to 
Denver, whose altitude is 1600 m. You will need to know that the mass density, ρ, of the 
atmosphere at sea level is roughly 1 kg/m3, and that g is the local acceleration of gravity at 
sea level, which you can look up. What percentage of sea-level pressure is Denver's 
atmospheric pressure?  

    (c)  Do the same calculations for Mauna Kea, whose altitude is 4300 m. Are you surprised that 
oxygen is sometimes needed for observers at the summit? 


