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Question 1.

Consider the multiplicity of a monoatomic ideal gas
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(a) Using Stirling’s approximation (lnN ! ≈ N lnN − N for N � 1) and the properties of logs,
derive the Sackur-Tetrode formula for the entropy of an ideal gas

S = kB ln Ω(N,V,E) = NkB
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(b) Use the formal definition of pressure

P = T
∂S

∂V
, (3)

check that we retrieve the ideal gas law PV = NkBT .
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