Phys4125 Formula sheet Exam 1

e Ideal gas law PV = NkT = nRT
e Gas pressure from kinetic theory PV = N m@.

e Equipartition
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£ = ng, Uihermal = gNkT, f = number of degrees of freedom

— .2 3kT

Urms

e Heat and work
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AU = Q + W, for quasistatic processes W = —/ PdV
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e Adiabatic process VT//? = const.
e Heat capacities C = Q/AT, so that
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e Ideal gas Cp = Cy + Nk
e Latent heat L = Q/m
e Enthalpy AH = AU + PAV.

e Heat conduction
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e Diffusion 5
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e Mean free path [ = (47r2)~1V/N, time between collisions At = /4.
e Transport coefficients of gases
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e Multplicity of a coin toss: n heads out of N coins
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e Multiplicity of an Einstein solid: IV oscillators, ¢ quanta of energy
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e Stirling’s approximation
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e Multiplicity of a large Einstein solid
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e Surface area of a d-dimensional sphere of radius r

e Multiplicity of a paramagnet
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e Multiplicity of an ideal gas in three dimensions
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e Entropy S =kInQ

e Sackur-Tetrode equation
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(const volume), AS = / —dT.
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e Temperature

e Measuring entropies
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e Spin-1/2 paramagnet in a field
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e Curie’s law )

Nu*B
M~ T for uB < kT

Physical constants

k=138x10"%J/K, N4 = 6.02 x 102, R=831J/K

T(°C)=T(°K) — 273.15, 1 atm = 1.01 x 10°Pa



