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1. (50 points) Please respond with brief, concise answers. Each part of this problem is worth
5 points each. In some cases, a couple of equations and/or a graph will complete the answer.

7 (a) What is "Landauer’s Principle"” as discussed in class?

(b) A manufacturerknows that their resistors have values which are distributed as a Gaussian
probability distribution with a mean resistance of 1000 § and a standard deviation of
100 Q. What percentage of resistors have resistances between 900 2 and 1100 2?

(c) What is the physical meaning of W,,,, in the Pauli Master Equation?
(d) What is the origin of fluctuations in the energy of a system?

(¢) Sketch the Lennard-Jones potential. How does the Lennard-Jones potential differ from
the model potential used to generate the van der Waals equation?

(f) Describe the two algorithms used to describe the rainy days in Seattle and Tuscon.

(g) With respect to the topics discussed in this course, what do the data from COBE and
WMAP tell us?

(h) How much heat must be added to a system at 298 K for the number of accessible states
to increase by a factor 1057

(i) Sketch the temperature dependences of the specific heat for Aluminum and diamond.
Place both restuls on the same graph and indicate 0 K and 300 K on the temperature
axis.

(j) Consider a non-interacting Fermi gas system, and then slowly increase the particle-
particle interactions to weak level. How can you relate this weakly interacting system
to the non-interacting one?

2. (10 points) Two finite bodies contain the same fluid which has a temperature independent
specific heat at contant volume of cy. Body 2 has an initial temperature T3 and a constant
volume V5. Body 1 has an initial temperature T; and a constant volume V;. Let T; > T and
Vo =2V;.

7(a) If the two bodies are brought into contact and are otherwise isolated from their sur-
roundings by an adiabatic wall, what it their final temperature?

(b) If a Carnot engine is connected between the two bodies, what is their final temperature?




