
1

ME 597A Thermodynamic Formalism of Dynamical Systems

Take-Home Exam 02

Let us denote the following thermodynamic parameters as:

CP = T
( ∂s

∂T

)
P
; Cv = T

( ∂s

∂T

)
v
; α =

1

v

( ∂v

∂T

)
P
; κT = −1

v

( ∂v

∂P

)
T

The general ideal gas law states thatPv = RT , whereR is the gas constant.

For all problems, stated below, let us assume that the mole numberN is constant.

Problem 1: Show that

CP = Cv +
Tvα2

κT

EvaluateCP − Cv for general ideal gases.

Problem 2: The adiabatic bulk modulus is defined asβs = −v
(

∂P
∂v

)
s
. Show that

βs =
CP

CvκT

Evaluateβs for general ideal gases.

Problem 3: Show that, for isothermal compression (i.e., constantT ),

ds = −αv dP ; and du =
(− Tα + PκT

)
v dP

Evaluate the above relationships for general ideal gases.

Is this process quasi-static? Is this process reversible?

Problem 4: Show that, for free expansion (i.e., constant internal specific energyu),
(∂T

∂v

)
u

=
( 1

Cv

)(
P − Tα

κT

)

Is this processdT =
(

∂T
∂v

)
u
dv quasi-static? Is this process reversible?

Problem 5: Express the derivative
(

∂T
∂v

)
h
, whereh is the specific enthalpy potential, in terms ofcv,

α, andκT . Evaluate
(

∂T
∂v

)
h

for general ideal gases.


