7. From your physics courses, you know that a molecule’s thermal energy is given by E=(3/2)
kT, where k is the Boltzmann constant and T is the temperature in Kelvin.

e What is the energy in a mole of gas at 273 K? 2
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e How many moles of gas are in am’ of space if T=273 K and p = 1013 hPa?
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e What is the thermal energy of a m® of air at STP (T=273K and p = 1013 hPa)?
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e Assuming an average temperature for the atmosphere of 250 K, what is the
thermal energy in the atmosphere?
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e A stiff wind at Earth’s surface is 30 m s™. What is the energy associated with one
m’ of air that is traveling at this speed?
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e How does this compare to your answer for the amount of thermal energy in 1 m®
of air?
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8. Consider a small fair-weather cumulus cloud (like those you see on a nice summer's day). If
the liquid water content (LWC) is 0.3 g m™, what is the total liquid water mass in the cloud?
State your estimate of the cloud’s size.
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9. Satellites often fly a few hundred kilometers above Earth’s surface. Why don’t they burn up
during an active sun period?
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