[image: image1.png]PHY 3062 Thermal Physics: Mid-term Examination 3
Professor Mark W. Meisel, Department of Physics, University of Florida
8 December 2002

1. Brief, to-the-point responses please.

A. (4 points) Sketch a typical entropy versus temperature graph for a common magnetic
material. The sketch should show one trace for H = 0 and another trace for H # 0. If
these two limits give the same trace, please make this statement. Be certain to specify
the behavior in the high temperature and low temperature (7" — 0) limits.

B. (3 points) As discussed in class, sketch a typical total energy versus radius graph for
a common liquid drop. Indicate R, and, if different than R, the R that the drop will
have in its equilibrium state.

C. (3 points) Give a defintion of "wetting" as discussed in class.

2. (10 points) As you know, the Joule-Thomson coefficient is
( QT_)
\ an h
Lo Lo
B= cp oOP T
B. points) For the case of an ideal gas, find . What does your result mean with respect
to an inversion curve on a T" versus P plot?
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“A. (5 points) Show that

3. (15 points) Derive the Clausius-Clapeyron equation for liquid-vapor in equilibrium. Use
the Clausius-Clapeyron equation to obtain an expression for the pressure as a function of
temperature, i.e. P(T"). You will need to make three main approximations, and you need to
state them.

4. (15 points) The differential of the internal energy of a surface of a liquid with surface tension
o and total area A may be written as

dU = TdS + odA

'Write down the corresponding form of the enthalpy. Derive the Maxwell relation involving
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