Chem 205 sec 222
Problem set thermo-2,Jan 2004

Question I:

n moles of an ideal gas initially at T; degrees C and P; atm pressure undergo an ISOTHERMAL expansion against a constant pressure of Pey
atm. The final pressure of the gas is Pratm. Calculate the entropy change, delta S for the gas(in J/K).
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Question 2:

n moles of an ideal gas with Cv=3R/2, initially confined to a container of volume Vi litre and at temperature Ti C, expand (or are compressed)
against a constant external pressure of Pext atm until the final pressure of the gas is equal to the external pressure. During this process the
system does wyy J of work on the surroundings. Calculate the change in entropy, AS , of the gas.
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From the equation for work w V{f can be calculated:
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Only missing parameter is Tf which can be calculated from the ideal gas law applied to the final state T = B
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Question 3:

The process in the previous question is spontaneous , reversible or impossible?

In order to answer the question you need to calculate AS,, =AS  +AS,, - Under the assumption that Ty,=T; an expression for
AS,,, becomes:
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If AS >0 process is spontaneous.
If AS =0 process is reversible.
If AS <0 process is impossible.

Question 4:

Given that AH (fusion) of water is 6025 J/mol, Cp(ice)=37.7 J/Kmol and Cp(water)=75.3 J/Kmol calculate AG for the freezing of n moles of
water at | atm pressure and constant temperature T C.
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for a irreversible process of freezing of water ,a hypothetical reversible path must be considered for a given process.

In this case irreversible process of freezing water at temperature T can be considered as a process of isobaric cooling of water from
temperature T to 0 C (path 1),then at temperature 0 C process of freezing ,phase change form water to ice (path 2) and finally isobaric heating
of ice from 0 C to temperature T (path 3).
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Question 5 :

Which of the following BY ITSELF gives a criterion for the spontaneity of the process in the previous question?
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3. AG O m previous example process is done under constant pressure and temperature so AG =(AG )er can be a criterion for the
4. AT spontaneity of the process.
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