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Exercise 1
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Exercise 2

1.

The container in question is thermally and chemically isolated, and so no particles are exchanged between
the inside of the container and the outside, i.e. the number of particles NV is conserved in the process.
Since we are told that the gas undergoes free expansion, and that the container is thermally isolated, we
know that there is no work done on or by the container by or on the surroundings, and also that there is
no heat flow between the container and the surroundings, i.e. d@Q = dW = 0. From this we can deduce
that energy FE is conserved, since dE = dQ +dW =0+ 0= 0.
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Exercise 3
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Exercise 4
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Exercise 5
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Thus f has a local minimum at x = 1. Since f — oo as ¢ — 0 and z — oo, z = 1 is a global minimum
for positive x. Thus for any Linitia1 # Lo we have that f (L‘E‘g‘al> > f(1). Since a and Lo are positive
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> 0, and thus the entropy increases in this
process.



Exercise 6
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