
path W Q ∆U ∆S
P -constant −P∆V nCp∆T nCv∆T nCp ln (Tf/Ti)
V -constant 0 nCv∆T nCv∆T nCv ln (Tf/Ti)
T -constant −nRT ln (Vf/Vi) −W 0 nR ln (Vf/Vi)
S-constant nCv∆T 0 nCv∆T 0

line −

1

2
(Pf + Pi)∆V ∆U −W nCv∆T nCp ln (Vf/Vi) + nCv ln (Pf/Pi)

cycle −area area 0 0
Note: nR∆T = PfVf − PiVi

Cp = Cv +R Cv =
f

2
R γ =

Cp

Cv

=
f + 2

f

PV γ = constant TV γ−1 = constant P 1−γT γ = constant

0 .5 1.0 1.5 2.0 2.5

6

4

2

0

 

Volume (m^3)

Pr
es

su
re

 (
at

m
)

0 .5 1.0 1.5 2.0 2.5

6

4

2

0

 

Volume (m^3)

Pr
es

su
re

 (
at

m
)


