CM3210 Classical Thermodyvnamics Exam [ Fall, 2004
Total points 100, Time limit 2 hours

Problem #1: (5 points each) Answer or describe each of the following as briefly as possible
(a) How are the forms and numerical values of the "a” and “b” parameters determined fora cubic
equation of state?
(b) What is a supercritical fluid?
{¢) What is the Clausius-Clapeyton equation and how can it be used with a vapor pressure
equation to find the heat of vaporization?
(d) What does the area beneath a path curve between two states on a pressure versus volume plot
describe?
(e) What is the 3" law of thermodynamics? /&<

Problem #2: (35 points) Caleulate both the vapor and liquid molar volume of SO, at 100° € and where
Pt = 28 74 bar. Consider SO, to be a real gas with the following properties: T, = 4308 K, P, =788 bar, V, =
1,22 % 10 m¥/gmol, @ = 0.251, Use an appropriale method of your own choice, but show all of your work!

Problem #3 (40 points) A tank of 0.1 o’ volume contains air at 25°C and 101.33 kPa. The tank is
connected to a compressed air line at 45°C and 1500 kPa.  The valve is opened a little to allow the
compressed air to flow slowly into the tank until the final pressure is equal to the compressed air line.
If the process is to occur isothermally (i.e. the tank remains at 25°C} how much heat must be added to or
removed from the tank? Assume air to be an ideal gas for this problen.
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