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Know:
Ideal gas law


First law of thermo


Eth depends only on temperature


First law bar charts

Calculate work done in
adiabatic processes





isothermal processes





constant pressure processes

For a cycle involving changes in pressure and temperature for different processes (isothermal, adiabatic, etc.) be able to work out W, Q and Eth for each step. Also be able to calculate the efficiency of such a process.

Know how Cv depends on degrees of freedom,

Know Cv and Cp for monatomic ideal gases, and diatomic ideal gases

Know the value of Cp/Cv = ( for monatomic and diatomic ideal gases

Know Cv for an ideal solid

Be able to show that Cp = Cv + R

Be able to use ( = (q+N-1)!/[q!/(N-1)!] to calculate multiplicities

Know that (total = (A (B for systems A and B in contact.

Know that multiplicity increases as we approach equil, being a max at thermal equilibrium

Know Stirling's formula :  N! = N ln N - N   for factorials of very large numbers

Know that the probability of a state Es occurring in a system is proportional to exp(-Es/(kT))

(This is the Boltzmann factor.)

Know how to write down the boltzmann factor for an ideal gas, assuming its energy is all kinetic (it will contain the speed v and temperature T).

Be able to calculate pressure if given the height above sea level, and temperature T in an isothermal atmosphere.

Be able to determine the ratio of populations in different energy levels of a system at temperature T, given the energy of each level.

Know the equipartition theorem, kBT/2  per atom per degree of freedom. Ideal monatomic gas:

U = 3/2 N kBT = 3/2 nRT = 1/2 N m vrms2  => vrms2 = 3 kBT/m
(for any ideal gas, diatomic, or other)

Be able to calculate vrms for a molecule given its mass and the temperature.

Be able to show from kinetic theory arguments that pV = 2/3 Eth for ideal monatomic gases.

Be able to make arguments for the mean free path, and derive a simple formula for it. (Based on knowing the radius of colliding particles, and the number density of the gas.)

Be able to calculate the dew point when given the relative humidity, and temperature, and the heat of vaporization of water.

Be ready to do any of the homework problems assigned, or any of the STTs
