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

A. (5 points) Sketch the entropy vs. temperature graph that we have used to describe a generic
magnetic system. You graph should have a curve for H = 0 and H # 0. Trace the adiabatic
demagnetization path and show its direction.

B. (5 points) Derive the Clausius-Clapeyron equation (as defined in the textbook) for liquid-vapor
in equilibrium.

C. (5 points) A soap buble has surface tension ¢ = 3 x 10~* N/cm as it sits flat on a rigid ring
of diameter 5 cm. You now blow on the film to create a half-sphere surface of diameter 5 cm.
How much work was done?

2. (15 points) Carbon dioxide at an initial pressure of 100 bar and a temperature of 300 K undergoes
an adiabatic free expansion in which the final volume is ten times the original volume. Find the
change in temperature and the increase in specific entropy if you assume that CO, is an ideal gas.

3. (10 points) In a couple of simple steps, show how to obtain an expression for the adiabatic com-
pressibility, x,. Provide an expression that relates the adiabatic compressibility to the isothermal
compressibility «.

4. Use the idealized entropy curves for liquid and solid ®He provided in Fig. 7-7 to respond to the
following questions.

(a) (5 points) Sketch the melting curve (on a P vs. T diagram) that would correspond to the
information given in Fig. 7-7, where the T range should span from just below 50 mK to
just above 300 mK. The P-axis can be in arbitrary units (in other words, the units do not
need to be quantified), but the T-axis must be quantitatively correct in the proper units. If
appropriate, identify the local maximum and minimum points on the melting curve.

(b) (5 points) Using the information in Fig. 7-7, calculate the change in temperature of the 3He
when liquid *He at 250 mK at a pressure just below the melting pressure is adiabatically
compressed to a pressure just above the melting pressure.
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