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Kinetic theory of gases (List 1)

1. The Maxwell-Boltzmann distribution function for a monatomic gas is given by:

where m is particle mass, T the macroscopic gas temperature e kB the Boltzmann constant.
Demonstrate the most probable speed (vmp), average speed (vav) and the root mean square
speed (vrms):
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2. At normal atmospheric pressure (760 torr), the density of helium is 178.5 g/m3. Find the
(a) most probable, (b) average and (c) root mean square speed of the helium atoms.

3. In a discharge tube there are 0.4 g of helium and 1.4 g of nitrogen (N2). The volume of a
tube is 104 cm3. At a temperature of 27°C determine (a) the partial pressure of He and
N2, (b) the total pressure exerted by the mixture.

4. The electron beam of an electron gun should hit a target by passing through 3 cm of gas
contained in a tube. To ensure an adequate number of electrons, the electron mean free
path must be at least 5.0 m. Find the highest permissible pressure of the gas in the tube,

assuming it is nitrogen, N2, with a mean free path of m at NTP.5. 96 × 10−8

5. Find the kinetic energy of a free electron in eV at room temperature in (a) atmospheric

air and (b) in a discharge tube of pressure equal to torr.10−3
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6. An electron gun must be designed so that 95% of the emitted electrons hit the target 10
cm away without colliding with the gas molecules in the tube. If the mean free path of

the gas is m at NTP, determine how high a vacuum is needed in the tube.6. 4 × 10−8
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