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i) (EI]p,n
variables are +, p, N

=>potentialisGCT, p,N) Gibbs

ET),y =(E2i):
-(ED) ir

i)()s,w variables one S, V, N
=>potentialisECS,V,N)

energy

Lois, x =(EEv) = -(is)va
in) (8) +xx

variables one T, X, M

=> potuitualis IT, X, M) grand potential

(*) +,5- (ar*) =(T)+m
iv) (u) s,N

Variables all J, p, N

=> potentialis HCS,P,N) Enthalpy
EM)SN =(sp) = (EM)

sip

variables one T,X, Nv)(y) ,N =>potentialisACTX,N) Helmholty

(N)-n =(nz) =
- ( (Ti
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b)B
V

# particles i stays constant

12 VI

TA =T,,XA =x,

TBTsince ATB is isothermal, XB =Xz

vc =X., whatis Tc = Tz?

S(E,X,N) =E.So +NRBITE (F)/N75]
since B-C isadiabatic, theentropy doses notchange

=> Sc - SB =05 =

NRBB((EEP)*))] =0
sinceN isconstant

=>(Eq3k/) =1 For ideal gas, E
=ENRBT

=>()"-() =1 Xc =1,(p =1/2

TB =Ti, Tc
=Tz

=>

(X)2(1) =1 =T =T,(y)
3

N
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d)
blaw I we any given the entropy of

From pro
M

the ideal gas

SIE
,
X
, N) -ENRB +NRptnE

Since our problem is in termsIf temperatureT
result

andnot total energy E ,
we use the

for an ideal gas
E = ENhiT and substitute

into the above
to get :

then :

The

=

The





3) The single particle Hamiltonian is
H"= + u(x) = + C(x

where Q ,
is the Smile particlea) Q = O partition function

Q=-pl

-Jaxe
O

where we usedgay edx

= (b)

(7)
&



b) S = -) where A=T
is Helmholtz free energy

=TQN) + kilu

IQN = NenQ - Nhu+NStein,a
Q

=
S = UBTRN[

= ENK + koN(h + ]

S = NRD( +envi27]



c) C = T =TNN

d) Integrating the density fention (3x1P: 3)
-

over all other particles the the one of interest,
and interating over the momentum of that
particle of interest , we set

that the probability
denisity for a particle to be at position

is

&

=Baaa
-N

- D

=
↳the
xims = <x*y =gax P(x)x

- 29 dxpaBax X2I
let y = pxX so dy = dxBx



xims : ge oy it y -

We can do the integral by integrating by parts twice
D

Jayy = -eYyzyY
~

= -23y +jae- - 223):
O

=
So

xins =2()
e) Prob that(>Xrms is equal to prob (x > Xvms)

+ prob(X < -Xums) = 2 prob(x<Xims)
&

= >gdxP( =2el
let y = &xX , dy = dxBa

= zds where yoms
=

B& Xrms

= y = -Y=s



=Brms = 2

-

#rob(ixkxrms)=
M
= 0 . 243

Note : this does not dependon the

temperature T !


