
Physics 6351 Professor Scalise
Homework Assignment #11 Spring 2025

1. Read the Feynman Lectures on “Superconductivity”.

https://www.feynmanlectures.caltech.edu/III_21.html

2. Solve the attached problem 6.30 on the spin isomers of hydrogen. Your plot should look
exactly like that for molar heat capacities on theWikipedia page for Spin isomers of hydrogen.
You can skip part (e) on deuterium if you wish.

3. Solve the attached problem 7.70 on the BEC heat capacity. Use a computer to plot
the heat capacity and verify that it looks like the lecture notes.

4. In the van der Waals equation of state,

P =
NkBT

V −Nb
−

aN2

V 2

the critical point is the unique point where both the first and second derivatives of pres-
sure with respect to volume at fixed temperature are zero. Find the critical pressure,
volume, and temperature in terms of a and b.

5. Rewrite the van der Waals equation of state in terms of the dimensionless variables
t ≡ T

TC
, p ≡

P

PC
, and v ≡

V

VC
. Plot some isotherms above and below the critical point.

Bonus

1. Solve the attached problem 7.41 on the Einstein A and B coefficients for spontaneous
and stimulated emission.
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