
PHYS 310: Handy Definitions and Formulae

First Law of Thermodynamics
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Heat Capacities
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Thermal Expansivity and Isothermal Compressibility
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Equations for an Ideal Gas

P = 1
V nRT = 1

V NkT = ρRgT (Rg is constant for a particular gas; Rg = Ra for air)

Cp = Cv + nR, cp = cv +Rg

κ = 1− 1/γ, where γ ≡ Cp/Cv = cp/cv and κ ≡ nR/Cp = Rg/cp

Formulae for Adiabatic Changes to an Ideal Gas

P ∝ V −γ ∝ ργ

T ∝ V 1−γ ∝ Pκ

θ ≡ T (P/P00)
−κ

Scale Heights and the Adiabatic Lapse Rate
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Speed of Sound
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Van der Waal’s Equation(
P + aN2

V 2

)
(V − bN) = NkT

Hydrostatic Balance

dp̄
dz = −ρ̄g

Handy Taylor Series Expansions (for |ϵ| ≪ 1)

(1 + ϵ)p ≃ 1 + p ϵ+ [p(p− 1)/2] ϵ2

exp(ϵ) ≃ 1 + ϵ+ (1/2) ϵ2

ln(1 + ϵ) ≃ ϵ− (1/2) ϵ2


