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6. Show that the expression below could not have come from an equation of state.
( P is pressure, v is specific volume, T the temperature, R the gas constant , C1 , a, b
are dimensioned constants )
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7. Consider a container of volume V with N non interacting particles. Consider a
small volume v inside it. Making the assumption that the particles have equal probability
to be anywhere inside the container find the probability P (n) of the volume v containing
n particles. Maximize the expression and show that the most probable value is N

V
v. Find

the width of the distribution. If N = 1022 , what is the width of the distribution. If
the deviation of the density should be less that 1 percent what should be the volume v?

8. The following equations are purported to be fundamental equations of various
thermodynamic systems Find the one’s which are not physically permissible and which
postulate is violated.
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S,U,V and N have the usual meanings v0, θ and R are constants.

9. The article ( Physics Today 32,(2000) by Elliot Lieb and Jacob Yngvason titled
” A Fresh Look at Entropy and the Second Law of Thermodynamics”) write

”... We use it to calculate entropy, specific and latenet heat, phase transition prop-
erties, transport coeffients , and so on,with grat accuracy. Important examples abound,
such as Max Planck’s realization that by staring into the furnace he could find Avo-
gadro’s number and Linus Pauling’s highly accurate back of the envelope calculation of
the residual entropy of Ice.”

What method could Max Palnck used to get the Avogadro number?
( We will discuss Linus Pauling’s calculation later)
Please read the article by Lieb and Yngvason, it only 6 page long.

10. Consider two systems A and B having the fundamental equations

SA = c (NAVAUA)1/3 SB = c (NBVBUB)1/3



where c is a constant. The two are brought in thermal contact with out exchange
of volume (VA, VB) or the number of particles (NA, NB). Find the final equilibrium
temperature T and show that if TA > TB , then TA > T .

Find the change in entropy.


