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12.7: The Thermodynamic Functions for an Ideal Gas

In this section I tabulate the changes in the thermodynamic functions for an ideal gas taken from one state to another.

One mole of an ideal gas going isothermally and reversibly from P, VT to P,V,T or adiabatically and reversibly from

P1V1Tq to P,VoTh.
Isothermal Adiabatic
Work done by gas RT In(V,/V7)* i 1";:113 2Ve _ R(i;l:sz) =Cy (T1 —Ts)
PVi—PyVs R(T—T3)
U,- U, 0 _ 1;7122:_ 71712 :—Cv(Tl—Tg)
Heat absorbed by gas RT In(V,/Vy) 0
S-S, RIn(V,/Vy) 0
_ AVi-RV,  ROi-T) _
H, - H; 0 =T T Cp(T1 —T)
Ay - Ay —RT In(V,/V;) - R(:::T?) TS5 +T15:
R(T T
GG —RT In(Vy/V;) mp s /72) TS, +T1S;

*Note that for isothermal processes on an ideal gas, we can write (V,/V;) = (P1/P,).

A difficulty will be noted in the entries for the increase in the Helmholtz and Gibbs functions for an adiabatic process, in that, in
order to calculate AA or AG, it is apparently necessary to know S; and S, and not merely their difference. For the time being this is
a difficulty to note on one’s shirt-cuff, and perhaps return to it later.

This page titled 12.7: The Thermodynamic Functions for an Ideal Gas is shared under a CC BY-NC license and was authored, remixed, and/or
curated by Jeremy Tatum.

@ 0 a 12.7.1 https://phys.libretexts.org/@go/page/8634


https://libretexts.org/
https://creativecommons.org/licenses/by-nc/4.0/
https://phys.libretexts.org/@go/page/8634?pdf
https://phys.libretexts.org/Bookshelves/Thermodynamics_and_Statistical_Mechanics/Heat_and_Thermodynamics_(Tatum)/12%3A_Free_Energy/12.07%3A_The_Thermodynamic_Functions_for_an_Ideal_Gas
https://phys.libretexts.org/Bookshelves/Thermodynamics_and_Statistical_Mechanics/Heat_and_Thermodynamics_(Tatum)/12%3A_Free_Energy/12.07%3A_The_Thermodynamic_Functions_for_an_Ideal_Gas
https://creativecommons.org/licenses/by-nc/
https://www.astro.uvic.ca/~tatum/celmechs.html

