ar

43 Stat with eqgn. (4.2-21): dQ:CVdT{r('"—P) -
,

SRS
), G 5, 3%,

(@) Ideal gas PV = RT

1), ), \17),

(b) vander Waalsgas

P:_RT_L; 1T_P :_R 'p 1T_P - Pl=
V-b y?'\NT), V-b "),

Also; ap=24L_RL_ 4y 022,y

V-b -0 " ¥

P}dﬂ . Thus

|N|Q
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5 (ﬂ_g] __ R[w-b) :[ T 24y- b)]l
7T ), RT/W-b)?- 24V |(-b) RV

(3] ()
17), 1), [P’1v- »)]-[20 - 0)/RV]
__ aRV(V-b)
RTV3- 2a(V - b)?
(c) TheViria Equation of State

» R B R RT (4B Note: Thisisatotal
(ﬂ_j :7+é d +é : (d_TI - derivative, since B, is

T |4 =V .
Ty == == afunction of only temperature
P RT dB.
pr{ 2| p=§ BL 4B
qr), 2 r*tdinT

Also need (117 /117) ,, but thisis harder to evaluate alternatively. Since
(ﬂ_zj (ﬂ_PJ (ﬂ] -_1p (ﬂj __ WPAIT),
7 ),\w) \77), 1), (PAD),
MmpP

—— | isgivenabove.
17 ),

1P\ _ RT g (i+)BRT
w), v: oL v

o ('IT_K) _ K(RT/K+§1[B,-RT/K1‘+1]+§ (RT Zi+leB[/d|nT)j
),

l‘(RT/K +&[u+Brr/ z’”]j
i=1

. RT o BRT
Using —=P- &~
4 =1

we get

qv\ _YP+& (RT/r"*\aB,/dnT)]
(ij - 1P+& BRD)/V

and
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[‘IT_Q] ['nt _g R _aB, [P+& (RT/V""*)(4B]dInT)
1r ), Cy'dint| P+ iBRT/V

44 (@) Startfrom

A (2 )

I,P
(b) ( —/Tj =—F ;integrate (L) (L) = j rm;P dT .
aw o), T Thype \Thp 2, T

T

Thus V(73, P) = V(T;, P)->



4.8

(ﬂj _1(T,s) _1(T.s) N(P.7) _ NS, DL
), NPS) N(P.T) NPS) (S, P)/UT,P)

_-(1s/1p), _ (W/NT), _yar
(11S/17), Go/T Cp

and

ke _ YDAL/AP)s _ G2, 8)/T(P.S) _ AW¥,S) (P, T)
1w, T) T(P,S)

S
Cr

kK, YVXTY/ap), 'n(V T)/'n(P 7)

160 NWT.P) _ ) G,
'nTZ 1s), T

Sl
N@D) S P) G

9 @ (‘ﬂ_ﬂ) :ﬂ(ﬂ,T):ﬂ(ﬂ,T);ﬂ(P,T):(ﬂ_ﬂ) (ﬁ)
W) 1w 1en 1wn \1P) 1),

Since [ﬂ—P) 1 0 (except at the critical point)
T
1) (3
w 1P
®) [E) _N(S.P) _ S, P) TP _ ( j {Ej
Py P \1r), (),

), 10.P)
:&xixz(d_T) G/ G (ﬁ) gl
TV \dv), WD, 1va \1r),






