
ReversibleReversible Adiabatic Expansion of a Gas Adiabatic Expansion of a Gas
Volume of a gas is doubled adiabaticallyVolume of a gas is doubled adiabatically

p1 V T1 p2 2V T2

Gradual Expansion

Adiabatic ChangeAdiabatic Change
ΔΔQ = 0, Q = 0, ΔΔW = -W = -ΔΔUU

p1V1
γ = p2V2

γ

V2 = 2V1
p2 = p1(2)γ

T2 = T1(2)γ−1

Entropy change ΔS = 0



Isothermal ChangeIsothermal Change
ΔΔW = 0, W = 0, ΔΔQ = 0, Q = 0, ΔΔU = 0U = 0

p1V1 = p2V2
V2 = 2V1
p2 = p1/2
T2 = T1

IrreversibleIrreversible Free Expansion of a Gas Free Expansion of a Gas
Volume of Volume of nn moles of a gas is doubled moles of a gas is doubled

p1 V T1 p2 2V T2

Sudden (Free) Expansion

Entropy change ΔS = nRln(2)


