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One mole of a monatomic ideal gas undergoes an irreversible free expansion, in an insulated container. Initially, it is at pressure P0 and volume v0, and ends up at volume 2v0 and pressure ½P0. The diagram on the left below shows the initial and final states. Calculate the entropy change of the gas by taking it from the initial to the final state along the reversible path shown in the diagram on the right below. It first goes from P0 to ½P0 at constant volume, and then goes from v0 to 2v0 at constant pressure.


�





Along the first leg of the path, the temperature changes from T0 to TM, and along the second leg, the temperature changes back to T0. Then


�EMBED Equation.3���                    TM is needed.





Along the first leg, v is constant, so T is proportional to P.


�EMBED Equation.3���,  so  TM = ½ T0 . Then, �EMBED Equation.3���       Ds = Rln2








Alternately, along the first leg, T is proportional to P, so �EMBED Equation.3���.


Along the second leg, T is proportional to v, so �EMBED Equation.3���.


�EMBED Equation.3���


























