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5.1

LEDOH AL amizwtl, 6@ DBERDHZDT, TRXTOFBEDOEIIW =6'0Th 3,
O ENFECICZRZDIE, 1 ~6D6#ED,

() TRTOHEDOE 61 FUHEHNTRHED 6

5.2
1ADY A4 a0 HOBEORIEIW =67%20DT, = taob—i&

S=kInW =138x 107 JK ! xIn6=247x 1072 JK!
(&) 25 x 1078 JK!

5.3
5.0k DEZ M Z7IRFET, MIADIK & KA EEITDH 5 DT, (5-8), (5-9)F LD
q 5000 J .
A = —A sur = — = = .
S S T K 134JK
(%) 134JK!
5.4
(5-2) ROBN¥HM =y b —DEFR LD,
Ts 2
AS — 4s — dgrev
Ty T T
Y5, EEAEEMERDT, dgey = CpdT TH B, THEMRALT
o T qr T
AS = P AT =C — =(C,ln—=
n T Ple, T P

(BF) AS=C,InTy/Ty

5.5
R (5-6) ZHWTE Z %,
(a)  25°C, 1.0 x 10°Pa® Np 80L & Oq 20L
IR, EADETHROT, EATRIEBEELEFRICICR S, 2n, = 0.80, 20, =0.20
Ny & O OVE R, HESKOKRESERXZHNS L,
pVx, _ 1.0x10°Pax 80 x 10~%m?

"N T TR T 831JK - Tmol-! x 208.15K
= 3.23 mol
nN 3.23mol
nNoy = xNz TOy = W x 0.20 = 0.81 mol

T IZTIE, Oy DYERIZELDROBEGRE HWTRD 7=,
(5-6) ICTRAT B &,
AS = —nn,RInan, — nn, RIn oy,
= —831JK 'mol™! x (3.23mol x In0.80 + 0.81mol x In0.20) = 16.8 JK~!



(b) RN¥EY, MLZYOEVERIIZAZNT8.1L, 92.13gmol ! BRDT, R¥EY, blx
COYBEEERZNFN g, nrTBE,

Wy 100g
"BT M T 78.11gmol—t o
50
np = 2t — & — 0.54mol

M 92.13gmol !

YA, EASRIZ

p=—"B 0703
ng + nr

zr=1—25=1-0.703 = 0.297
THb, LEDo>T, (5-6) RICRATB L,

AS = —npRInzg — nrRInzr
= —831JK 'mol™! x (1.28 mol x In0.703 + 0.54mol x In0.297) = 9.20 JK~!

(c) BEHIBOEIVLE, BEBI3TOLS VY LMBERY ZN 2 n133, nizr £ 5L,

- wy 10g
37N T 133 gmol !
Wy 1.0 x1076g¢g

A — 7.30 x 10-9 mol
M= T T 137 gmol ! A Imoe

=7.52 x 10”3 mol

YA, EASDRIZ

1133

T133 = —————— = 0.99999903
n133 + N137

137 = L =9.7x 1077
n133 + Ni13v

ThH2, Lzho>7T, (5-6) RICKRAT B L,

AS = —ni33RIn w133 — nizrRIn w37
=—8.31JK 'mol™" x (7.52 x 1073 mol x In1.00 + 7.30 x 107 9mol x In9.71 x 107 ")
=9.01 x 107" JK*

(%) (a) 16.8J KL, (b) 9.20J K™, (c) 9.01 x 107" JK~!

5.6

TRV (g), TFLV(g), 7TEFL(g), HoO(1), COz(g), O (g) DEHEEMF 7 XTIV F —
&, Zheh

CoHg (g) © —32.82kJmol !, CoHy (g) & 68.42kJmol !, CoHa (g) & 209.20 kJ mol !,

Hy0 (1) : —237.14kJmol™!, CO3(g) : —394.39kJmol~!, O, (g) : 0

TH2, Zh2BED I

7
CaHg (g) + -0z — 200 (g) +3H20 (1)
CyHy (g) +305 — 2CO0O9 (g) + 2H,0 (1)

5
CoHa (g) + 502 — 2C0s (g) + Ho0 ()



ThHb, X VEHNICL B, TXYOEEREEYX 7 XT3 L¥F —13

7
AG® = {2A¢G° (COg, ) + 3A:G° (H20,1)} — {AfGo (CoHe, 8) + - ArG” (Oz,g)}

= [{2 x (—394.39) + 3 x (—237.14)} — (—32.82 + 0)] kJ mol~*
= —1467.38kJ mol !

b, TFLY, TEFLUHFEERIC

AG® = {2A¢G° (CO2, g) + 2A¢G° (H20,1) } — {A¢G° (CoHy, g) + 3A¢G° (O2,g)}
= [{2 x (—394.39) + 2 x (—237.14)} — (68.42)] kJmol~*
= —1331.48 kJ mol ™!

9
AcG® = {2A¢G° (CO2, g) + ArG® (H20,1)} — {AfGo (CoHa, g) + jAfGO (Og,g)}

= [{2 x (—394.39) — 237.14} — (209.20)] kJ mol
= —1235.12kJ mol !

(%) =& —1467.38kJmol ™!, TFL > : —1331.48kJmol™!, 7Yt FL ¥ : —-1235.12k]Jmol !

5.7
NaCl, HCl, NaOH DAt

NaCl (s) + aq — Na™ (aq) + Cl™ (aq)
HCI(s) + aq — H* (aq) + Cl™ (aq)
NaOH (s) + aq — Na™ (aq) + OH™ (aq)

THb, BROT—REDT—XEH W3, EEBREF T30 N
A G° = (AfGO (Nat,aq) + A¢G° (Cl™, aq)) — A¢fG° (NaCl, s)

= {(—261.91 — 131.23) — (—384.02)} kJmol ! = —9.12kJ mol *

A1 G° = (AfGo (H', aq) + A¢G° (C1™, aq)) — AfG° (HCL, 8)
= {(0 —131.23) — (—95.30)} kJmol™! = —35.93kJ mol~*

A G° = (AfGO (Nat,aq) + A¢G° (OH™, aq)) — A¢fG° (NaOH, s)
= {(—261.91 — 157.24) — (—379.74)} kJmol~* = —39.41 kJ mol "

(%) NaCl : —9.12kJmol™!, HCIl: —35.93kJmol™!, NaOH : —39.41 kJ mol~*

5.8

U, H, S, GiZWINHREREBUZDOT, ZLEIIRIIEK SRV, £ 2T, FRALY R
BEZD,



FRESRITER T U, HIZZLLRW, L7E->T, AU=0, AH=0T»5,
BMESEROSERAMEMHCBT 2y b e —2Z{biX (5-5) REHNT,
Vs

= 1mol x 8.31 JK 'mol™! x In0.50
= -5.76JK !

b, FTRIINF—ZEHEF ITAZAINF—DEREZEZT
AG =AH —TAS =0—300K x (=5.76 JK™ 1) = —1728 ]
(&) AU=AH =0, AS=-576JK"!, AG=—-1.73kJ

5.9

NO; A A Y MERME T2 00MER I VXA 206, T M E—0HEE 1mol H
=0,

AS, =RIn2=831JK 'mol ™! xIn2=576JK 'mol™ = AysS
THb, HIEBIEE CTIEIHFEICRoTWEEZILNIDT, ApsG=0TH53, LI=2oT,

A H = TipsAtrseS = 436 K x 5.76 JK~ ' mol™*
= 2511.36 J mol~*

(%) AysS =5.76J K tmol™!, AyeH = 2.51kJmol™!

5.10

HEKARDOLEORW PERBEICHHI T2 EZX %, 2O E, W=adV, (alZHFIER) BL
ZEHTED, BE, KD (T, V) DRESN S (Ty, Vo) ALz F 3, T¥ FrbE—idik
R OT, Ziikozy bab—% S, S e3sk, bbb —ZLASIZ

AS = SQ(TQ, VQ) — Sl(Tl,Vl)

ThHb, TIWKXHRLYTVyORERATS L,
CLVQ V2

=kln—
avi "N

eRkb, TR 1DV Oy vrbE—ZRDT, 7 TOEKEZ N 35, NHETIE
AS:NkanQ/Vl b,
YEEZHWTET Y, N=nNyZDT,

%)

AS:nNAklngi:annVl (. R = Nak)

AS=klnWy —klnW; =k(InaVy —InaVi) = kln

HEohd,

5.11

BET, Fhph—E05MT, HESIKA L BZEST %, BAHIO A OYER, A na,
VATHYD, BOWHEE, KHEiZng, Ve TH2, BEARIIKIEKA, BIIXHTAEENV =Va+ V3
LBDT, ZAA, BoTy rub—ZiZEhzh

ASA—HAR]H“//A, ASB—nBRln‘Z



Y25, LIldioT, BATY b —d
AS = ASy +ASp

V v
= nARIHTA + ’I’LBRIHTB

*ib, ZIZTHESIKZDOT, EASHERIT

- na _Va
A= na+ng V'
B nB VB
B = na+ng V

THHZeZRAL, MNBOFDORTFIREANZZ S &,
AS = —npaRlnza —ngRInzp

HEoN 5,

5.12
HRESAOFRAIYRICBIT 2y br b —2(L ASIE (5-5) & D

v
AS = ann%

(4-8) I & O TR ATWRZIRIC B 1T 2 B3

V
qrev — nRT ln ?j

THEZoN20DT, Thozab¥sl,

AS =nRln Vo = nRTInVa/Vi _ rev

)%l T T
MREN5,
5.13
=R (5-5) &b
AS =nRlIn E

Ths, BESKOKELFERLD V=nRT/p72DT, —ERETIX
AS =nRln P
P2
i, F, —ERETIIAG = AH-TAS 7237, BESIKITZ—ERETAH =07%0DT,

AG:—ﬂw:—mnm%L:GU@—aﬂ)
2

Y%, BMBIT, pL RS, mEp GI)EG, G %R GeBlr

()

G-G°=-nRTmE— - G=G°+nRTIn2
p p




7%

5.14
IKER L R D SIKDERR T 2 K E
1
H (g) + 5-02(g) — H20(])
THDH, MT BRIGF 7 XTI IF =1

1
AG = A¢G (H20,1) — (AfG (Ha, g) + 7AfG (Og, g)) = A¢G (H20,1)

Thd, ¥TRALILF—DEFRLD, 25°C 1B 2MADKDERE T XT3 F—1F
A¢G (Hy0,1) = A¢H (Hy0,1) — TA¢S (Hy0,1)
= —285.83 x 10> Jmol ™! — 298.15 K x (—163.30 JK 1 mol™') = —237.14 kJmol !
b, Lo T, HHI/KES A 1mol BIHE (L) F2BEE T, i EER 237.14kJ
DIANF—DFET L, EBIZZD 33%IC 2D T, B 783k DA NLF—03FET S, H

MRS 72D DA LF—W (Uy b)) EWOHANA UIW=1Js"1) TREXNZDT, KDBH
FEEIT 783kW &5,

(%) 78.3kW

5.15
(a) HBEDOEII N HOIE T KD 6 n A2 EIMATDOERDT
N!
W=nCn= (N —n)ln!
7%

(b) HZFEHIX D EE/EHOZY buE =10 TH 2, n 2FIDZELE D OBR/OTY FrE—
i3 (a) THEDLBEOKEANT, =¥ bor—21F
N!
= —0= - = | — — | — |

AS=klnW —-0=kln N )il kE(InN!—In(N —n)! —Inn!)
ThEzoh s,
() ¥FTRZANLX—EITAG = AH - TAS THEON S, AH ZZZLOERICHE R T 4L
X¥—MNE THBDT,

AG =nE; — kT (InN! —In(N —n)! —Inn!)
L%

(%) (a) W = N!I/{(N —n)n!}, (b) AS=k(nN!—In(N —n)! —Inn!),
(¢) AG =nEf — kT (InN! —In(N — n)! — Inn!)

5.16
IR 5.15(c) DFGERZ VS, InW OFIREIZIEZA X =1 ¥ 7Dz w5,
InW =InN!—In(N —n)! —Inn!
~NInN—-N—{(N—-n)In(N—-n)— (N —n)+nlnn}
=NInN—-(N—-n)ln(N —n) —nlan



5.15(c) DFEFR LD
AG~nFE;— kT (NInN — (N —n)In(N —n) —nlan)

it b,
(a) N =10'0, n=1000, T =298.15K 2D T

In W =~ (10') In(10%) — (10'° — 1000) In(10*® — 1000) — 1000 In 1000
= 17118

L7357,
AG ~ 1000 x (2,1 x10719J) —=1.38 x 10723 JK~! x 298.15K x (17118)
=140 x 10716

%5,
(b) N =100, n=105 T =298.15K RDT

InW =~ (10') In(10*) — (10*° — 10°) In(10*® — 10°) — 10°1n 10°
= 1.021 x 107
L7235,
AG ~10° x (2,1 x10719J) = 1.38 x 10723 JK~! x 298.15K x (1.021 x 107)

=168 x 10713

Y725,
(%) (a) 1.40 x 107167, (b) 1.68 x 10713 J




