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Physics 831 Quiz #5
Friday, Oct. 6, 2017

Work in groups of three to four.
Consider the equation of state

P (ρ, T ) = ρTeρ/ρ0 − a
ρ2

ρ0
.

1. (5 pts) Solve for the critical density ρc and the critical temperature Tc in terms of ρ0 and a.

2. (5 pts) Using the Maxwell relation,

∂(P/T )

∂β

∣∣∣∣
N,V

= − ∂E

∂V

∣∣∣∣
N,T

,

Find the energy per particle as a function of temperature and density.

3. (5 pts) If the system expands at constant temperature from volume per particle va to vb, find
the change in entropy per particle s.

4. (5 pts) Using Ts = e+ Pv− µ, find the change in chemical potential between the two points
a and b.

5. (5 pts) Find the density of the liquid on the coexistence curve as T → 0.

6. (5 pts) Find the latent heat per particle as T → 0.

1) 1%
.

= × Tex - ax

'

,

x= No

dates = Te×{ 1 + × } - zax =o

E. ÷ =
Tex { 2 + × } - 2 a

= o

2 a×=(ltx ) }#×

F.t.IE?.x=FI.s.=sor5IztHfu



⇒III. . %Eas÷7=j÷

Efr = IT  + [ dv # = ET -asf .

@ Is = pdtfu

+
ppdv

=B(

adf.tt
Pdv )

fo

sb - si=sf;ii{÷ . ÷

*
⇐He 't }

To fo

=

-

efds I.e%
= §daI¥ ,.×aiEso÷s↳
IKEdx = III dx = Eikateicxbl

Sb - Sa =Eilxb) - Ei ( ×a)40 Ts = ( Ein ) + Ply - m

on =
OEW + a Pg

- ofts )

= ¥ a -2¥
.

+ T §be
" 60

- gaepallo ) '

'

-

TE.tk/po)+TEi(

Pale .
)

-



5
.. You  need t find g.s .

£
.

got edlleo → agi = finite as
T→0

,

only if g- → •
.

G .

L=
. 'dbecause Eln -

- 426
.


