
.

R = 8.314 J
K mol ∆S =

∫ f

i
δqrev

T µA = µ
∗
A + RT ln aA

R = 0.08314 L bar
K mol S (T f ) = S (Ti) +

∫ f

i
Cp

T dT aA = PA/P∗A
R = 0.08206 L atm

K mol A = U − TS µB = µ
†
B + RT ln aB

1 bar = 1.000 · 105 Pa G = H − TS = A + PV aB = PB/KB

1 atm = 1.0133 bar dU = TdS − PdV Ω(no, n1, n2, ...) = N!
no!n1!n2

h = 6.63 · 10−34Js dH = TdS + VdP ln x! ∼ x ln x − x
NA = 6.02 · 1023/mol dA = −S dT − PdV ni

N =
e−βǫi

∑

j e−βǫ j
where β = 1

kBT

c = 2.998 · 108 m/s dG = −S dT + VdP q =
∑

i e−βǫi =
∑

j g je−βǫ j

kB = 1.38 · 10−23J/K α = 1
V

(

∂V
∂T

)

P
< ǫ >= −1

q
dq
dβ

1 cal = 4.18 J κ = − 1
V

(

∂V
∂P

)

T
CV =

(

∂<ǫ>
∂T

)

v

1eV = 96.5 kJ
mol

(

∂(∆G/T )
∂T

)

P
= −∆H

T 2 q = qtrans qrot qvib qel

PVm = RT µi =
(

∂G
∂ni

)

T,P,n′
qtrans =

V
Λ3

P = RT
Vm−b −

a
V2

m
µi,l = µi,g at equilibrium Λ = h

√

β/2πm

Z = PVm

RT µ = µ0
+ RTln

(

P
P0

)

qrot =
∑∞

J=0(2J + 1)e−βBJ(J+1)

ZvdW =
1

1−b/Vm
− a

RTVm
µ = µ0

+ RTln
(

f
P0

)

B = h2/8π2µr2
= kBΘrot

∆U = q + w f = φp qrot → T
σΘrot

as T → ∞
CV =

(

∂U
∂T

)

v
ln φ =

∫ p

0

(

Z−1
P′

)

dP′ qrot =

√
π

σ

(

T 3

ΘaΘbΘc

)1/2

δw = −PdV dP
dT =

∆S trs

∆Vtrs
qvib =

1
1−exp(−hvβ)

H = U + PV dlnP
d(1/T ) =

−∆Hvap

R qvib → kBT
hv =

T
Θvib

as T → ∞
∆H = qP = CP∆T ln P2

P1
=
∆H(T2−T1)

RT1T2
< Evib >=

nRΘvib

exp(Θvib/T )−1

CP −CV = nR V j =
(

∂V
∂nJ

)

P,T,n′
CV,vib =

nR(Θvib/T )2exp(Θvib/T )
(exp(Θvib/T )−1)2

CP =
(

∂H
∂T

)

P
V = nAVA + nBVB Q = qN or Q = qN/N!

V f T c
f = ViT c

i G = nAµA + nBµB U(T,V) = U(0,V) −
(

∂ ln Q
∂β

)

V

c = CV,m

R nAdµA + nBdµB = 0 S = kB lnΩ
γ =

CP

CV
=

Mc2

RT ∆Gmix = nRT (xA ln xA + xB ln xB) S = U
T + kB ln Q

PiV
γ

i = P f V
γ

f PA = xAP∗A S = −NkB
∑

i pi ln pi

T f

Ti
=

(

P f

Pi

)(γ−1)/(γ)
PB = xBKB S = NkB ln e5/2V

NΛ3

w = −nRTln
(V f

Vi

)

∆T = RT 2

∆H f us
ln (1 − x) A = −kBT ln Q

P = kBT
(

∂ ln Q
∂V

)

N,T

µ = −RT ln
q
N

µs = −3tRT Π j

(

1 − e−Θ j/T
)

µg = ∆E0
0 − RT ln













(

2πmkBT
h2

)3/2 kBT
P

T
σΘrot

1
(1 − e−Θvib/T )
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