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L}/ZJ 4.2 A cylindrical column of gas of given temperature rotates about a fixed axis with
constant angular velocity. Find the equilibrium distribution function.
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L\ L\ 4.4 Using relativistic dynamics for gas molecules find, for a dilute gas of zero total
+ momentum,

s 21 (a) the equilibrium distribution function;
* ) (b) the equation of state.
[ x =1+ Answer. PV is independent of the volume. Hence it is NkT by definition of T.
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room temperature (300 K) will spontaneously fly up to a height of 10~ % cm above the desk
top.

L‘~ 5 4.5 (a) Estimate the probability that a stamp (mass = 0.1 g) resting on a desk top at

Hint. Think not of one stamp but of an infinite number of noninteracting stamps
placed side by side. Formulate an argument showing that these stamps obey the Maxwell-
Boltzmann distribution.

Answer. Let m = mass of stamps, h = height, g = acceleration of gravity. Probabil-
ity = e~ mgh/kT
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4.6 A room of volume 3 X 3 X 3 m’ is under standard conditions (atmospheric pressure
L+. (0 and 300 K). i

(a) Estimate the probability that at any instant of time a 1-cm’ volume anywhere within
this room becomes totally devoid of air because of spontaneous statistical fluctuations.
(b) estimate the same for a 1-A> volume.

Answer. Let N = total number of air molecules, ¥ = volume of room, v = the
volume devoid of air. Probability = ¢~ N(/V)
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