PHYS 432/532 Formulae for Exam 3

Chapter 1 selected equations:
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Chapter 2 selected equations:
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Cp = (8H)p,N (1.56)

N N! g+ N -1 (g+ N —-1)!
Q(N,n) = =——— (26 Q(N,q) = == (29
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Chapter 3 selected equations:
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7= <8U>V,N (35) (@S = =2 =
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uB
U=—MB=—NuBtanh (kT> (3.31 and 3.32) C =0 as
g = <S§)U7N (3.39) Q =TdS (quasistatic)
- (‘95) (3.55) dU = TdS — PdV + pdN
T~ \oN )y

(const. V', no work)

T—0

(3.48)

(3.58)

(3.17 and 3.18)
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Chapter 4 selected equations:

benefit w T,
= =— (4.1 <1l1—— (4.
cost Qn (4.1) €= Ty (4.5)
benefit Q. 1 T.
cO cost 1% (4.6) ¢O ~Ty)T.—1 T,-1T. (4.9)
H = Upotential + Ukinetic + PV (4'19)
Chapter 5 selected equations:
F=U-TS (52) G=U-TS+ PV (53)
AF <W (at constant T,V,N) (5.5) AG < Wother (at constant T, P, N)
Obtain Egs. (5.18), (5.20), and (5.23) for dH, dF, and dG from Eq. (3.58) for dU,
and the definitions of H, F, and G in Eqgs. (1.51), (5.2), and (5.3).
w(T,P)=u’(T)+ kTIn(P/P°) (5.40)
P — L
2—T = ‘S/Z _‘5/5 = TWLV (5.46 and 5.47) ... assumes Eq. (1.50) for L
aN?
<P + V2> (V= Nb) = NET (5.49)
G=(1-2)G%+2G% (unmixed) (5.59)
AShixing = —nR[zInz + (1 —2)In(l —z)] (5.60)
G=(1-2)G)+2Gz+nRT [xlnz+ (1 —x)In(l —x)] (ideal mixture) (5.61)
Chapter 6 selected equations:
L B(s)/kT —E(s)/kT
P(s) = e (/KT (6.8) Z = zs:e (/KT (6.10)
_ 1 — 107
— —— —BE(s) __ -7z
X ;X(S)P(s) ~ ;X(s)e (6.18) E 795 (6.25)
D( >_( = )3/24 2¢=mv* /2T (6 50) F=—kTInZ (6.56)
V) =\ 50T e . = n .
Ziotal = Z1Z273 -+ Zy  (noninteracting, distinguishable systems) (6.69)
1
Ziotal = ﬁZ{V (noninteracting, indistinguishable particles) (6.70)
h h 3
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Chapter 7 selected equations:

Pls) = e POV (76) 2= SO (g

_ 1 _ 1

TFD = T ] (7.23) MBE = ] (7.28)

= p(T=0) (7.33) er — ;; (g)m (7.39)

U= gNeF + TN(/Z)? (7.47) g(e) = Wvﬁ = 2?;%\/72 Ve (7.51)
Fipy = ﬁ (7.72) u(e) = (;:)36/,;3_1 (7.84)

% - M (7.86) p;r‘zzr - 21”55 (:?)TC )24 = oT* (7.97)

U= QJ%T4 /OTD/T efi “dz (7.112)

kT, = 0.527 <2Zjn> (g)z/g (7.126) Nexcited = (;;)3/2 N (7.128)

Constants and units:
k=1.381x10"2J/K=8.617Tx107°eV/K, Nj=6.022x10*, R = Nak =8.315J/mol-K

h = 6.626 x 1073* J-s, c=2.998 x 10% m/s, e=1.602x10"1 C
me = 9.109 x 103! kg, my = 1.673 x 10727 kg

Temperature scales: 0 °C = 32 °F = 273.15 K, 100 °C = 212 °F
Pressure: 1 atm = 1.013 bar = 1.013 x 10° Pa = 14.7 1b/in? = 760 mm Hg
Water: ¢ =1 cal/g°C = 4186 J/kg°C, p=1g/cm® = 1000 kg/m3,

Ly = 333 J/g @ 1 atm, Loy = 2260 J/g @ 1 atm

Stefan-Boltzmann constant: o = % =5.67 x 1078 W/m?K*



