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Problem 1:

Consider a classical composite and possibly correlated system, for which the joint
probability of a given state being occupied is equal to Py, pyr. P Satisfies
>t Py = 1, and P,y > 0. The probability of one of the states of a particular

subsystem being occupied is given by Qm = 3., Pmm, a0d Ry, = >, Prvm. Show that
S@QE) < 5(Q) 4 S(R)’

where S@F) = - PP, S@ = -3 Q,InQm, and S® = -3 R, InR,,.
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Problem 2:

Calculate the phase space volume for N non-interacting relativistic particles in one
dimension. The energy momentum relation is given by ¢ = |p|c..
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Problem 3: (|J,¢q\ G<S ‘>

Given a container thermally isolated from the surroundings, divided by a fixed,
diathermic, impermeable wall into two compartments. Initially the left(right)
compartment has N(N') particles, and volume V(V"). The particles on each side are the
same type (mass m). Consider the following process:
(1)->(2) The diathermic impermeable wall is removed and the system is
allowed to equilibrate.
(2)->(3) The diathermic, impermeable wall is replaced so that the number of
particles in the left(right) compartment is N(N"), but the volumes are
different from those in state (1).
(3)->(4) The wall is quasi-statically pushed back to the original posmon in
state (1).
Calculate the entropy change for each process and the entire process, and comment on it
from the point of view of reversibility. Is the entropy in state (1) the same as in state
(4)? Why or why not?

Calculate also the work done in each subprocess and the entire process.
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