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▪ Ideal gas law

P ∙ 𝑉 = 𝑛 ∙ 𝑅 ∙ 𝑇

𝑃1 ∙ 𝑉1

𝑛1 ∙ 𝑇1
=

𝑃2 ∙ 𝑉2

𝑛2 ∙ 𝑇2

▪ Kinetic Model of Gases

𝑣rms =
3𝑅𝑇

𝑀

1
2

▪ First law of Thermodynamics

Δ𝑈 = 𝑞 + 𝑤

▪ Expansion

𝑤 = −𝑝𝑒𝑥Δ𝑉

▪ Isothermal reversible expansion

𝑤 = −𝑛𝑅𝑇In
𝑉2

𝑉1

▪ Heat Capacity

𝐶 =
𝑞

Δ𝑇

▪ Enthalpy

𝐻 = 𝑈 + 𝑃 ∙ 𝑉
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▪ Heat capacity of gases

▪ Standard reaction enthalpies

Δ𝐻°

= Σ𝑛 Δ𝐻f
°(products)

− Σ𝑛 Δ𝐻f
°(reactants)

▪ Entropy

Δ𝑆 =
𝑞𝑟𝑒𝑣

𝑇

▪ Gibbs Free energy

ΔG = ΔH – TΔS

ΔG = ΣnGm (products) − ΣnGm

(reactants)

Atoms Linear 

Molecule

s

Nonlinear 

Molecule

s

CV,m (3/2)R (5/2)R 3R

CP,m (5/2)R (7/2)R 4R


