A 5-liter vessal contains nitrogen gas at a temperature of 27°C and a pressure of 3
atm. Find:

A)

B)

C)

A) the average kinetic energy per molecule
B) the average velocity of a molecule, and
C) the total kinetic energy of the ges.
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To put this number in perspective, note that typical excitation energies of the
elements tend to be on the order of an eV. This says that thermal energies
don't lead to excitation of the gas.

The mass of asingle nitrogen atom is

my = (atomic mass)(proton mass)
= (14)(1.67" 10"Zkg) = 2.3¢" 10" kg

But nitrogen is diatomic as agas, i.e. N,, thus my, = 4.68 ’ 10’26kg
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This value compares well with the book value of vg,,(20°C)=511 m/s.

K = NK
Note that the Ideal Gas Law says that PV=NKT, thus
pv (37 101" 10%Pa)(5" 10-3m3)

=366 10=
KT (138" 10-%)(300K )
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Of course this energy is distributed amongst the many atoms.



