Exam 1 solutions - Fall 2002
Question 1.) We have 100g of water in a beaker, and it is heated to 100 C by placeing it in contact with a temperature reservoir.

a.) Calculate the entropy change of the beaker of water.

The solution to this problem will depend on whether or not you considered if the water would boil. We didnt expect you to
consider this but many people actually did.
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b.) What is the entropy change of the universe?? First, we shall find the entropy change of the reservoir....

Qres and we know that the heat that flowed into

Because the reservoir is at constant temperature, we know that AS = —— the beaker flowed out of the reservoir.
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if you included boiling.......
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now for the entropy change of the universe......
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You notice that the entropy change of the universe is positive, as you would expect. Also, note that boiling has no effect
on the total entropy change.

c.) A carnot engine gives reversible heat transfer, so the entropy change of the universe will be zero



2. dU =TdS + V-oxx-degy + V-oyy-deyy + V-6 ,,-dey, + E-dP Note: The pressure is absorbed into the stresses

a.) We want a function of T, exx, oYy, 62z, and E.
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3. Start with the following expression......
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4. We have a piston attached to a generator.....
a.) what is the final temperature of the gas?

denote the environment pressure by Po

work done by the gas: —p.dv
work done on environment: PO.dV

work done on generator: (P - PO)-dV

We know that the work done on the generator is fed back into the gas as heat, so....

dUgas = CV.dT = (P - PO).dV — P.dV = —PO.dV we will solve this for the final temperature, and we know the final pressure is Po.
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b.) define the environment as everything except the piston/gas assembly and the generator. There was no heat flow to
the environment so the entropy of the environment doesnt change.

c.) No. the entropy of the system increases, so the total entropy change is greater than zero and therefore irreversible.

5. find the metastable melting point of ¢.

we want to know where AG;_ (T) =0

AGg_1 = AGg_p + AGg_L = AHg_p + AH_| — T-(ASg_g + ASp_)

AHg_p = Tg_ﬁ~Asg_B AHg_L = TB_L'ASB_L

AHg_p + AHp_L
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M = 1735.6 Kelvin

ASg_p + ASp_L



