
PHYS 317 Fall 2018

Summary for Exam 1

Ideal Gas:

p V = NkT = νRT and microscopic picture

Equipartition Theorem:

Utherm = N f
2kT (apply and determine f)

1st Law of Thermodynamics:

∆U = Q+W W = −
∫
pdV

(pV diagrams, adiabat, isotherm, straight lines)

Heat Capacities and Enthalpy:

C = Q
∆T CV =

(
∂U
∂T

)
V

Cp =
(
∂H
∂T

)
p

C = mc

H = U + pV (apply to reactions; if on exam, then table will be provided)

Heat Conduction, Diffusion: microscopic picture

Multiplicities:

systems: 2-state, Einstein solid, ideal gas (& similar)

derive Ω, Ωtot, apply Stirling formula and ln(1 + x) ≈ x, know EXCEL commands

Entropy: S = k ln Ω

determine S, ∆S

2nd Law of Thermodynamics: major concept
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Summary for Exam 3

Canonical Distribution:

• Derive P (s) = e−E(s)/(kBT )

Z and similar probabilities

• Apply: X =
∑

sX(s)P (s) X =

∑
s

X(s)e−E(s)/(kT )

Z Z =
∑
s

e−E(s)/(kT )

– apply X to any system (below examples)

– Three state system

– Hydrogen

– Show E = −∂ lnZ
∂β and fluctuation dissipation relations

– Z −→ E −→ S

– rotations

– paramagnet

– derive equipartition theorem

– Maxwell speed distribution and velocity averages and maximum

– composite systems

• F = −kBT lnZ

– Z −→ F −→ µ, S, p

– ideal gas

Ising Ferromagnet:

• derive 1 dim. Z and U
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Summary for after Exam 3

Ising Ferromagnet: Meanfield: derive and sketch (for solutions)

Grand Canonical Distribution:

P (s) = e−[E(s)−µN(s)]/(kT )

Z X =

∑
s

X(s)e−[E(s)−µN(s)]/(kT )

Z Z =
∑
s

e−[E(s)−µN(s)]/(kT )

• Derive

• Apply to any system. (below applications in class and HW)

– CO and O2 with hemoglobin

– Bosons & Fermions: microstates

– derive nFD and nBE

– degenerate Fermi-gas: derive ǫF, U , N

– Black Body Radiation: derive Utot,Ntot, u(ǫ), u(λ)

– Bose-Einstein condensation: main concepts


