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1. @d35tAl 7| (thermodynamic system)of st tf52o] AYE 5 &2 A7 ]
@®© T A((isolated system) &t o[HA]9] o] 5T Fsto] F(surroundings)?to] g5 A-&o]

e ENSLIE
® T237(closed system),2t %919} o}l A5 A2 o] gk A= ojnjsirt.
®

Fu A (isolated system), 3t 2749] o] 57hS Foto] £9fote] 4S5 #AH-go] 7Hssh AE <u|sh

o},

@ "3l A(closed system) 3t offx]Q] o] FTHS Eoto] Fete] g Argo] 7Hsst A Quo|sh
c}.

2. 032 E9sk W x| FAS LpAsh Zlojoh SutE kS BT 12 ZL2? [FYd]
7t @98t A1EAl ofstH ofux|9] o]F2 girt

U A2oA s]ulst o] dAt 7|A|9] 2] 7 (rotational) OHAl= ZAMR 2 3nRT/20|0.

of. Hess9| ®A2 F 79 t& 7ol oo dojup= A st AA e dgm ¥
sk o] & WS g WHete] At P Zlojot

ol Aolel M2gAlo] o5y APEA o2 A BAA He BAZ do| 55 4 Yok,
@ 7. 2 @ 7t o & ® 7t o
@ ¢}, g ® 4

3. ofa] Zo]xl ¥r2S o]fsto] 96.1g9] SO,7} SO,2 Xzt m wAste S AASIAl Q.

(SO, =A12F=64.07g/mol) (K]
50, (8)+ 50, (g) S0, (g) AH=—99.1kJ/mol
@ -138kJ/mol ® -149k]J/mol ® -168k]/mol @ -115KkJ/mol
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Urel maEo] oiuo] dhsl & U Aullr? (H L=y AL 1L atm=101702
At
® 0] @ 1010] ® 2020] @ 3030J

5. 24 840 o]&sH= opMEela} A4o] ¥ESe AH=—1255.5kJo|ch.

1P

C2H2(g)+%OQ(g)*}HQO(g)—i—QCOQ(g) AH=—1255.5k]

1ol A T ) sl -2.80LY o) Ao J1g PV-22 Ale) Ui oAl WekA ) 242t
Aotelz}?
® 0.283Kk], -1255.8k] ® -0.283k], -1255.8K]

® 0.283Kk]J, -1255.2k] @ -0.283k], -1255,2K]

6. 2% dfig] oAUAS ol&sh B Fa7F EIS UEE TS Y &#F ¥HE g

AH°(kJ/mol)S taloiet.

H,C=CH,(g)+H,(g)—>CH,CH,(g) AHC =7
2T 5 c-C c=C C—-H H-H
EERETIE
2% o=l 350 611 410 436
o4 A](k]/mol)
@ 123kJ/mol ® -123k]J/mol ® 287k]J/mol @ -287KJ/mol

7. ojd ¥rgo] AfA o g ZISYE]=Al= 1 Hhgo] dojub= REoA JHQF 4SS dHigo® o
o 2 Qo 2wt 400K2 AT o gt E2 EYehA ghgo] ApEAQl Aths B 11
SGH?

(a) AH=-50k], AS=120]J/K (b) AH=—50k], AS=—130]J/K
() AH=50k], AS=120J/K (d) AH=50k], AS=130]/K

@ (a), (b) @ (a), (c) ® (a), (d) @ (b), (d) ® (c), (d)
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S(s)+0,(2) — S0, (g),

of tigh &

£

AH

2S(s)+30,(g) — 250,(g)
250,(g)+0,(g) — 2504(g)

AH,
AH,

/Kg }5]

o] AtR2RE SOyg)e] 2(AH)Z ok Ao= 22

© 3 (MM, —BH) ® & (AH,+Hy)

® 2(AH,— AH,)

7

o
A

To7] fs) BRF ¥ A

5(g) —2C0,(g)+3H,0(1), AH,

»(g) — 2H,0(1), AH, =—572k]

=—1560kJ

@® -3432kJ
@ 2288k]J

@ -312kJ
® 3432kJ

o

¢}
LWJ AH= Q4uilzt?
) —SOk] ® 30kJ
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11. 22.0°CoflA] HiAlle] B]E2 1.75]/g « "Colct. HiIANl 40.0g0] 80.0°Ce ojH =
B0l ol=xs o 3£7} 25.0°Coltt. o] 542 v]E(J/g - 'C)ol Zul7t?
@ 0.550 ® 0.452

® 0.382 @ 0.295

12. 891 ML 42)/g- oD, AHULAAYe] WL 0.50)/8 - COICL. S00gKIe] ArRlei
2 8710] £ 450082 28 T 25COA 0] BEA 100C7HA J1eale o s
stolat.

D 1.6 x10°kJ ® 1.6 x10%kJ ® 1.6x10%] @ 1.60x10°J

13. T} 9 J1x] 2A0] A3A

C(s)+0,(g) — CO,(g)

2
3C(S)+4H2(g) —d C3H (g)a AHS

9 AL2S o83 1S §rQ) AN WIHAMES FIE

C,Hg(g)+50,(g) — 3CO,(g)+4H,0(g), AH="7
O AH=3AH, +4AH,

Moz ge 7er

— AH, @ AH=AH,+AH,— AH,
® AH= AH,—3AH, —AAH, @ AH=AH,— AH,— AH,
® AH=3AH,+4AH,+ AH,

FollA A7t WAol ofsl o)Ro] tistel Ue st RL? (T g
xlw.)

rlo
ne
o
ol
o
)

@ HCl(aq)+ NaOH(aq)— NaCl(aq)+H,0(1)

® AgNO,(aq)+ NaCl(ag)—NaNO,(aq) + AgCl(s)
® 4NH,(g)+50,(g)—4NO(g)+6H,0(1)

@ 2Fe,0,(s)+3C(s)—4Fe(s)+3C0,(g)
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15, $2(H,)% G4(CL)7H ¥Hgato] detpa(HCE AYEE WS stol olixg @A
2 Uehfe ohg Jejmet P

ol 2H(g)+2CI{g)
k|
Al Ej
ZH{g@)+Cl{g)
Ep Eq
Ho(g@)+Clp(g)
E, 2HCI(g)
Eg

¢ wrSolA WS (4H)S vIEA YERH 222
® 4H=E —E, @ 4H=(E,+E,)—E,

® 4H= (E,+ E,+ E)—(E,+ E) @® 4H=E,— (E,+ E)

16. TH&- 25°C. 17120l A ofE whge] sfet BhgATt o 7jx] 29| B3-S Liehdl Zlolct,

CO(g)+3H2(g)%CH4(g)+HQO(1)7 AH° =7
2E YYY BE d4d
=N
== AHp (kI/mol) AHS (kI/mol)
COQ(g) a -
Hz(g) - d
CO(g) b -
CH4(g) e
9] ¥FSo] WS A(AFT)E P37 3] FolAl AlRCIA R BRI Y BE nE AL
D a, b, c @b, c d @b, d e
@ a, b, c e ®a, cd e
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