Question 1:

Liquid supersaturated sugar solution can evaporate in an open beaker. What is left is a solid of sug-
ar crystals.

(a) Did the sugar gain or lose entropy going from a liquid to crystalline form? Explain.

(b) Does this violate the second law of thermodynamics? Explain using sign sensemaking. Make
sure to state a prediction for whether or not your answer to part (a) violates the second law
of thermodynamics. Then provide an explanation making sure to use the signs of the entro-
pies involved.
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Question 2:

3.0 moles of an ideal gas are subjected to the following processes. First the volume is
tripled in an isobaric process. Then it undergoes an isothermal process to a pressure of
9.0 kPa. The volume is then halved in another isobaric process. Finally, it returns to
the original state in an isochoric process.
(a) Draw a PV diagram of the cycle. Label each state (vertex) with a letter (A, B, ...) and each
transition with a number and arrow showing the direction of the process.
(b) Is this a heat engine or heat pump? Explain without using “clockwise” or
“counterclockwise”.
(c) Begin the sign sensemaking process by making a prediction for the sign of the total work
done on the gas. Briefly explain your prediction using your answer to part (b)
(d) If the isothermal process occurs at a temperature of 900 K, what is the pressure, tempera-
ture, and volume for each state.
(e) Find the work done on the gas, the heat in and out of the gas, and the change in thermal
energy for each of the processes.
(f) Complete the szg7 sensemaking process by comparing your answer to part (e) with your pre-
diction in part (c). Explain why this mean your answer to part (e) is reasonable (or not).
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