
Physics 6351 Professor Scalise
Homework Assignment #2 Spring 2025

1. Along an adiabat, the pressure and volume of an ideal gas are related by PV γ =
constant. Show that
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and find the function F (γ).

2. Helium gas is heated in a process for which the molar heat capacity cX (neither cV
for constant volume nor cP for constant pressure) is 2R, where R is the universal gas
constant. During the process, the volume of the gas quadruples.

(a) How does the absolute temperature of the gas change?

(b) How does the pressure of the gas change?

3. See the attached problem with a PV diagram.

4. See the attached problem on the last page.

Bonus

1. (a) Describe and draw all of the quadratic degrees of freedom of a carbon dioxide
molecule.

(b) What is f at high temperature, so that none of the modes are frozen out?

(c) Treating CO2 as an ideal gas, what is the molar heat capacity at constant volme
in terms of the gas constant R?

(d) What is the molar heat capacity at constant pressure?
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