
Physics 3374/6351 Professor Scalise
Homework Assignment #2 Fall 2025
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1. Read Schroeder chapter 1. Did you read all the pages?

2. Along an adiabat, the pressure and volume of an ideal gas are related by PV γ =
constant. Show that

dT

dP
= F (γ)

T

P

and find the function F (γ).

3. See the attached problem with a PV diagram.

4. Schroeder 1.55. See last page of this set.
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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?

2. Starting from the first law dU = TdS − PdV , show that the equation of state for
an ideal gas leads to the conclusion that U depends only on T . Proceed as follows:
U could depend on T , V , and P , but because of the ideal gas equation of state (a
constraint), the internal energy really only depends on two independent variables. The
entropy S will also depend on these same two variables. Find the differential dS and
use a Maxwell relation.

Bonus: Solve as much of the other class’ assignment as you can.
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