


300K A 6.0atm  1.0mol B 4.0atm 2.0mol

A B
P, P, P',=P' Py =P’
V, \A V', V'g
Na 5 > A Ng
T T T T
I:)A I:)B
VA VB
P ,=Py=P' V', Vi
V,+V =V ', +V ', PV,+BV,=PV'+PV' = P'(V WV 'B) = P'(VA +VB)
n, =1.0mol
ng = 2.0mol T =300K=
PV =nRT V =nRT/P
V, =1.0x0.082x300/6.0=4.1 V, =2.0x0.082x300/4.0=12.3Il
6.0x4.1+4.0x12.3= P'x(4.1+12.3) - P'=4.5am A B
4.5atm
A B V', =1.0x0.082x300/4.5=5.471
V', = 2.0x0.082x 300/4.5=10.93I
A B




B
B
d'w=-Pdv
Pex P@(
V, V),
P T Vv
P=nRTNN
vy vy vy ,
w= —jvl PdV = —jvl NRTAV /V = —nRTIVl dV/V =-nRTIn(V',V,)
A
w, = -1.0x8.31x300x In(5.47/4.1) = ~719] B
W, W, = —2.0x8.31x300xIn(10.93/12.3) = 589]

AV, =547-41=1371 AV, =10.93-12.3=-1.371
w,=—-719]  w, =589J

W= —jvv *pav



W =W, + W, =—-719+589 = -130J

T (AU =0)
AU =q+Ww q+(-130)=0  ..q=130J
q

AS=q/T
AS=130/300=0.43JK™



U u v
T U=f(V,T) du =(aU/aV), dV +(au/eT), dT
(au/av),
(8u/av), =0
du =(au/aT), dT
C, G =(dqg/aT), =(au/aT),

\Y 1 q
% du =C,dT
T (dT =0) du =0
dU =TdS- PaV du=0 TdS—PdV =0
P=nRTN TdS—nRTdV/V =0
~.dS=nRdV/V v, VY
AS=[""PRAV/V =R ‘dV/V = nRIn(V ', /V;)
A B
AS AS=AS,+AS,; =n,RIn(V ",V )+ ngRIN(V "5 /V; )
=N RIN{(V, + AV, )NV, |+ ngRIN{(Vg + AV, )V | V', =V, +AV,
V', =V, +AV, AV, AV,
AV, AV,
V,+Vy =V ', +V 'y =V, + AV, +V; + AV, AV,+AVy; =0 AV, =-AV,
A B
AS=n,RIN{(V,+AV, )NV, } +ngRIN{(Vy = AV )N L oo (1)
n,=1.0mol ng; =2.0mol
vV, =41l V, =12.3I AS=1.0x831xIn{(4.1+AV,)/4.1

+2.0x8.31xIn{(12.3-AV, )/12.3 AV, A
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0.0 0.5 1.0 1.5 2.0 2.5 3.0
AVa /1t
AS AV, =137I AS=0.43K™
AS=0.43)K™ AS A B
V', =V, +AV, =4.1+1.37=547I V', =V, +AV, =V, —AV,
=12.3-1.37=10.93I A B

P', =nRT/V', =1.0x0.082x300/547 =45am  P', =nRT/V', =2.0x0.082x 300/10.93
— 4.5atm

AS 0



AS

AS
AS
A B
H H P T
H=f(PT) dH =(éH/oP). dP+(oH/aT), dT
(6H/aP), =0 C,
Cp =(6H/eT), dH =C.dT T
(dT =0) dH =0
dH =TdS+VdP dH =0 TdS+VdP =0
V =nRT/P TdS+nRTdP/P =0
-.dS=—-nRdP/P R P
AS:_.[:EanP/P:_nRI:'ldP/P:—nR|n(P'1/P1)
A B
AS AS=AS, +AS,
=-n,RIn(P',/P,)-Nn;RIN(P';/P;) =-n,RIn{(P, +AP,)/P,} —n;RIn{(P, + AR, )/Py }
P',=P,+AP, P',=P,+AP, AP, AR
AP, AP,
PV, =(P,+AR,)(VA+AV,) RV, =(R+AR)(Vs +AV,) A
B AV, +AV; =0

AP, = (PN, AP /{ PV, +(V, +V, ) AP, |



AS=-n,RIn{(P,+AP,)/P,} - nR|n<[ —(RV,AP, )/{PAVB+(VA+VB)APA}]/PB> ,,,,, (2)
P,=6.0am P,=40am V,=4.1l

V, =12.31 AR, =—(4.0x4.1x AP, )/{6.0x12.3+(4.1+12.3)x AP, |
=—(16.4xAP,)/(73.8+16.4x AR,) n,=1.0mol n;=20mol (2
AS=-1.0x8.31xIn{(6.0+AR,)/6.0}
—2.0x831xIn| {4.0-(16.4x AP,)/(73.8+16.4x AP, )} /4.0 AP,
AP,
AS
0.5
.,.*.wm““h“\‘
0.4
03 /.,l/' \

0:2 /
|/
0.0 ‘-/

AS 1 IK?

-25 -2.0 -1.5 -1.0 -0.5 0.0
AP A [ am
AS APA =-1.5am AS=0.43K™
AS AS A
B P'A:PA+APA:6.O—1.5:4.5atm

AP, =—(16.4x AP, )/(73.8+16.4x AP, ) = —{16.4x(~15)} /{73.8+16.4x(~15)| = 0.5atm
P's =B, + AP, =4.0+0.5=4.5am



A B
AS
0
A B
AS
AS
AF
AF
dF =—PdV — SdT T (dT =0) dF =—Pdv
P=nRT/V
dF =—nRTdV/V v, V, +AV,
AF =- jvvl“Avl NRTAV V. = —nRTjVVl“Avl dV/V = —nRT In{(V, + AV, )V, )
A B
AF = AF, + AF, =—n,RTIN{(V,+ AV, )V, } = ngRTIn{(V, + AV, ) Vg }
AV, AV,
AV, =-AV,



AF =-n,RTIn{(V, + AV, )NV, | = neRT In{(Vy = AV, )N, | -+++(3)

dF =dU - TdS- SdT
du =C,dT T (dT =0)
dU =C,dT =0 dF =dU - TdS—-SdT =-TdS
A B
dF =dF, +dF, =-TdS, - TdS, =T (dS, +dS;)
AF =-T(AS, +AS;)=-TAS
® T (3
(3
AF =-1.0x8.31x300xIn{(4.1+ AV, )/4.1} - 2.0x8.31x 300x In{(12.3- AV, ) /12.3}
AV, A B
AF

0 Py
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AF(0 AV, =137l  AF
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AF A B

4.5atm A B 4.5atm

AS=q/T

AS
AF
AS AF
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