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e rfirferamen
ﬁw:uq%r

8 9 H THA SN oF el a9 oF 9k H 9g1| 3§ 99 o 3T{6R WhA 36
TR B fr e #1 e S feR < 31 fg 99 Frm @ 7w T
B ¢ o i fafvre uftedq ereren womfte sifufwean wfed = v w@a: @
Tohdl © 3Tl TEl| ST o fou veen fEm W e ¥ $HR T wa fw
THTHAM M9 It HIE ¢1g H B Wd: Th R | T 3R s f@ W 3
Tehell €1 o o9e © o1 g € fop fopelt wedt &g § oot @ fopy o wEn
IRed T 2 2l

Teen fam I8 off Sqend @ fF T YRR i Tl Hi qed W1 H TR THR I
Foit § gRafdd fhan s werar 21 fohg 98 78 7 e € &% o= $s ufada
3 forT fomT o1 1 quUiqen qed AN oF & ¥ URafdd 181 fRar S dehar
2139 U8 ° g9 URW fh 39 91 i WA[feRI Tohd TehR w1 ST ok 1S WehH 1efal
Tt fafwar w@a: e Gehdl @ st =

TG IS Hl UG o % 3ATU:
o Tl i URWTT T Fehl;

o <M Wbl foh fordl fepma H werdt ufteds fr=fafea dieRtor g/ e efan
2

AS= T
T

o N W fF W@ WEA & fAUAS, >0 R weEwn ¥ A8, =0
o TEHFIMeR! oF TR T &l & ohdl;
o THNIfAeR! o TR o &l &ar Tohi;

T faarT




et -4

o G HTUMSH T Gay ol Foh'l; Wt Sl o
° AG_ . =TAS |9 %1 FA(d FI Fohil;
e TOd: Yafdd Yl o fou fires-Ssi AMISE &l &l Tehil;
Td: Jafdd 9 o fTA G <0
HEEE WA G =0 ==
-Tord: yafdd Y o fITA G >0
o fHdl Ugrel &t TS fisst Gad ol i URamw ¢ Foh;
o AT fies of Radd &1 G feelid o W Gay Tfud & 9o, 3R
o TEAHF YT hl &1 T Hohl|

10.1 Ta: yafdd T IR-%ad: Hafdd Wehe

T S ¢ T Tk o o T T g S0 IReRT | e @it -4 321 8 S
S STafeh h&-dIg T Wl U 39 IR § SO W ek T T 2Tl 38 T TE-aR
T T ek B T fRAT ST Hehdl ©1 TH O o1 eiR-HR ST BT S Yaid URH
T IR B (FE-qT W) T H T B Tk IR Fafdd WehH ol S §
Fiifeh Y Tk ol SUHH (T S) K1 FEN TR T R

Td: vafdd Ueht: T e H wa: @ 8 S ol WA I Fhed &1 398 T SR g6
B ST R foRdl TRl SUhH T STEwEehdl el skl an b o @ | fdt off %
i, Wk I T T o oI, STawashal &l gl

TR-Tad: yafdd Wehd | YohH 99 T T&1 Q0 & UM S q [ 39 el SUshH
1 TR R 7 THerdt @1 ST, T 3179 30 2@ | BH S & o e &
fopet oft oreq 1 =9 STareRTl H e W SE 9% W ST v Sl 2| J9iy | W
ST S W GiRA Tk T WehH © qefu 9% gHIn 36 YR § T feem o 't
2| 37d: BH FE Hhd © T e W S T@d: gafdd Y 81 Al W S o i
SR , Fe(ll) atferfina gt Fe(Ill) eSS sl 2|

4 Fe(s) +30,(g) — 2Fe,0,(s)

70 Afafsran = foadia faen o g off Hwea @ W o8 U TR-TEa: Yetdd Jehd

2| 3HH U TRl SYSHH 1 YA Hieh &1 Fe(11]) STFIES &1 @i | agen ST Fehdl

2l

=9 89 I8 freny fyered © T

o IfE U Yo" T&d: Yafdd UsH & df SUH faudd feen § &1 uw TR-%=d:
Yafdd YH Bidr

o Td: Yafdd YW dl TR-Tad: Yafdd Yehd SHI &1 9T 21

o Tq: yafdd UshH Wiehfdeh &Y W BId € weeh R-Toyd: Yafdd Wehdl o ferg
forelt aTel SUHH T TS FI SAAYAHRA Bl 2

1
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10.2 T=U

f510.1 (@) |, Tea [ H Th €% 9 A &1 1 6l 1.00 9- g6 0 a2 sed 11
T U o1 ey N9 B 1 Wi 1.00 91 <@ W o wen 21 F1 sosl 1 ared
g Sgl T B

XXXKLK
XX. TXX
X XXAXXXX
XXX Aixxx
XXXXXX

M X XX XX XXX
by
X XXX XXXX

I (a) I (b)
o 10.1

S I Sodl oh o= 1 dled @iet fean s € [fe 10.1(b)] at <A T =
e foet st €1 3 T a9 e fafd gt Wt € W e e sesl W gedsh 19
1 ST I 0.5 IR 7 2 S A AT U 7 gl |4 3TN g g
ST € ToF WehH ol Tord: Sefel el ST Fehal €, 1o TG w1 Ta: gk Tl R
ST Fehdl €1 39 UehH o o [T i |1 U a1 A hidl 872

T S @ fop forell omeet 719 &1 ofidiie @it (U) 3R et (H), 719 o ahael
M R & R Fdt € g ST I SR e R R T e < emaed
TGl H U310k o el B, 3Hfery <fe oTest T fer qrM W weR fafya g
TAAU=AH=0I 3: &Y 16 o w@q: g § Soi-uied, Y oe
FE TE w71 TEE < T erupe grn efuskan fasor w6 frafd w@ A
1 g € W o 81 SEY STeal W TS SO O il T hed
g1 38 'S Wik gRI oFeR R S 2

=Tt ferdt fHertar o STeawen srera Argfesehdt ot |IY gt 8| Fehra o feat
TR aTeaeT Biit, e it T=iut Sa=it &t arfires B
ferdit fu w gered o fog,

() Toreectia atoren Heg atfeer Sefter STael Bl 8 SEfot SEeh! T2l ol &Y
B Rl

(i) T sTaeen o sifue sTeTafied STael B § THfe SHe! Uil el SAfieh
B 2

(ifi) %o STETEAT T HEE Wl AR T rewensti o o= w1 Bl

e h1E TR Uk Seen W SHA oo § ufafdd g @ Al Tl qiedd AS
frfafea axfe gr w@ foen ST W 2

AS= Lo
T

Selg T a9 R SchAviFar : < T o1 2l

rev

...(10.1)

@rET famrT
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10.3 Ta: URad o WUEE : SSHTT(Geh sl g6 Fam e e

AW T T AN o, T qU1 T oF o) § uQn o TRl WA i
@q: vafdd g 1 5T 0N % SER T U fRar S ehdl 87 ST dE ©
fop o1 27 aRel o U Bl YehH o Tod: Velfdd Yot whi el o &9 § N feRen
ST TRl © ST |

(i) &H Sd & o Tord: B orelt stfusmier stfafsmand smerdt grdt €1 formg wmm=
g R R uE o aiftad 8 S § 98 YehH S 21 37
Tt gREdd T ST T UREds o HIUES o ®9 H T@l fRA S Gehdl

2

(ii) =M TH T2 gig 1 ST wid: IR i wel o &9 § Y Fehd &2
T4 W —10°C q19 R UM o Tod: A 1 Y 1 oA S T Fehd 8?2
T 54 © o Tl 5ol 5o 571 9§ effueh safierd el &, 369 Tl & H
B ST =1fET| 59 99 1 ST I8 © foh 26 U |1l g1 Tt gitedal W foem
WHT%'Q:

(a) T Tepra o1 Terdt afiedd, den
(b) IfREST &1 T qRads

NS =AS_ =AS__ +AS. >0 .(10.2)
Tg GHIHTOT HEHNTIRT oh R o o oFeh &4 W § T 2
FEAIfehT oh TR 7o oh STIER, |t T@a: yafda T9aT Uiehfaeh WehH, G
= Tt ® gfg wa §
31 Tord: gafdd U o fou St i frehma wrereren § Bl © o T st
et B 3R T aRedq = g R

A S =0 (TT=TER W)

10.4 WIS GehHUT o T=ul Uieed

el 1S 319 Treretal @ 37N 58l ST @ qd I YehH 319 oh Tefieh T B Idl 8| SEeiony,
T% 273 K R fueerdt 8 R 3§ 9w e w Sl 99d 2

H,0(s)—2XT 5 H,0()

e T AR W AR SO e B el (A,_H WA, H)FEd g1 ghen
T 1 T (A_S) i 39 YR fean s
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Tt Afufwaren @t w@a: yafa

AfusH
AS= (v g, TR T Wp=A_H)

fus T rev fus

IO YRR, FrEEeen o fau

H,0()—2X= 5 H,0(g)

AValf .
A S= T" , (T T )

vap

IETET0T 10.1: 373 KW Ta ST 1 919 § HHH0 o foIq Tl gitad= 40.8 kJ
mol"' B T8 A &1 Tl gRedd afierferd shifsa)

&l : HO () — H,0(g)

vap

T
A, H =408 kI mol' =40.8 x 10° J mol"

A S=
vap

T=373K

o 40.8x10° T mol™
vap~ 373K

Q

1. 273K W 9% & 39 5Tl § HhH0 o fow Teedt 9fied= 6.02 kJ mol-' 2139
A o fow W=t afteds uftssfea sifsm

2. Trafafea feml =1 9gdt gU af=ssa o %A ¥ fafau:
(i) T A &1 TH qidA
(i) 3™ A &1 TH HIA
(iii) 59 A &1 TH AA
3. it f& fr=fafaa sfafswaet & fem &t w2 o gfg g etuen &4
Rl
(a) 250, (g) + O, (g) - 2SO0, (g)
(b) N, () + 3H, (g) — 2NH, (g)
(©) O, (&) —» 20(g)

=109 J K'mol!

@rET famrT
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10.5 SR &1 dreT TEm T@ |99t Tt T St foam

e ferdt gared <1 A9 SR S ? 4 STl A, wiafre T sl et
Mo SIfed 81 STl © TSred efeereen e B Sl © 31N %ok oy g
1 T2 5¢ Sl 21 37d: Te1el o a1 hl aeH T v whi T off sed! @ SR uere
1 d9 TN W HE 2

T quidan Y5 et usrel &1 fRuer d19 <9 9 o e Bl S @ e ST
It I o e Bidt Sl 81 TH HOANITAeRT shT AIER R hed €1 SSHITeh]
1 e frem ed wel o fafa= aomEl wsnfverss T (S ) w1 s\
afiehferd 4 | Ferdl w21 FS qwil o 298 K W Afveash Tt 7
et 10.1 % KT T )

arfererr 10.1:298K w wrer srifveres w=idt (S_°/J K- mol™)

3 T za T K Trr
C (UwEe) 5.7 H,0 69.9 H, 130.7
C (&) 2.4 Hg 76.0 0, 205.1
Fe 27.3 C,H.OH 160.7 N, 191.6
Pb 64.8 CH, 1733 Cco, 2137
Cu 33.1 CH,COOH  159.8 NO,  240.1
Al 96.2 NO, 3043
C,H,0, 360.8 NH, 1923
CaCo, 92.9 CH, 186.2
arfuaferar o T T=rdt uRads

T sTfafwansti § g aet A T=idl qfRerd i qRehford et H T¥qui Terdt
T T STANT a1 ST Hehal €1 39, ATHHERT 1 A T2 ! ScARl Hi THh
T | S R, Wi foha ST Hehdl B THIGY U WHM Afma

AS =[pS° P)+qS . (Q+ ..]-[aS " (A)+DbS " (B) +..]
A S =328 0 (3TR) - XS O (ATHTH) (10.3)

IATET0T10.2 : 298 K W FrAferfaa sifwfsnan o forg it afted A S, 0 afenfer
i)
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Tt Afufwaren @t w@a: yafa

4Fe(s) + 30,(g) — 2Fe O,(s)

fean 2:298 K™ Fe(s), 0,(g), 3R Fe, 0, (s) % e STf0aeh T 79 Hoel: 27.3,
205.0 @M 87.4 J K mol™! €1

A : 4Fe(s) + 30,(g) — 2Fe O,(s)
AS°=2vpSy (3TR) - X v S, (A

ArSO = ZSI?1 (Fe,05) — [4S§1 (Fe) + 3S§1 (0,)]
=[2%x87.4—-(4x27.3+3x205.0)] J K mol!
=-549.4 J K" mol!

10.6 fiest St 2R @a: wgte

T qRaA %1 gol Ut o &9 § g1 fFefafad e w1 SuEn w1 T
NS, =AS_=AS_+AS . >0 (10.4)

fohed 38 WIS A1 9gd KA €, Hifeh 8 Hqul Tt uferd= 1 7 e e
IR IRAT T P T IR FT I FM@ HA B TS A qiwaA © Hifen
rerT 3t afEer o offe wefl uRedies stfafsmaneii w1 T S ®ied B 38 YR
3§ T & fau st e aftew o fagea 7@ 2,

AS_ =AS,  +AS.. (10.5)

feoR A19 &R =@ W, A FH R ¢ S e F A S €, q) S qen
i 9 et €, 79 g9 for@ Tehd € T
qp AHﬁm

AS.. = =_ 10.6
qfEst T T ( )

(wﬁﬁﬁmmmqu)
FHRTT, 10.6 1 THIHOT 12.7 § gfaeenfod w3 W 89 94 © TR

AH,,
NS =AS ——]

TAS_=TAS._ -AH__
M-TAS_ = AH,_~TAS, (10.7)

I BH Teh 3 SONTIeh! o fites St b1 afefin ohed @ 5@ frafatad
LT g oFe e e B
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G=H-TS (10.8)
filsst @1t o afterdq o fo, &0 fora @ahd ® f&

AG=AH-A(TS)

AG=AH-TAS-SAT
feor a9 W aftedd & faw, AT = 0 e 2,
A AG=AH-TAS (10.9)

TR H, T 3 S STaE el ¢ SHaT G i 7€ e 81 g 10.7 3R
10.9 &1 ol A W,

AG=-TAS (10.10)
T

W%@WﬁAsﬁwéﬁqﬁaﬁqwﬁ:m|Wlo.lowmﬂ
foreht ufterds &1 Tora: vgfa & gngfea o forg feman ST Hehal € STA G o AF ™
e 2

fiTes Tl 3 SN T N9 I8 ¢ o STHT G hadl HTd © Bl T 39 UhR,
feor A9 &R 2@ W B 96 YRH o fou, afg

A G <0 (F0TcHS) & o YohH T@d: Bl T
A G >0 (YFcHeh) & df e Tord: el e 2l
AG=0 (I d ThH G | g 2
e Afafshar 1 @d: ygfd & fuika &3 § §HEmAG=AH-TAS
T HRH T AR H1 8- (i) S FRH, AH SR (i) T2 wRH, ASIA H 37

A S ol o UR WA G o foIu 9r oM & e aiferent 10.2 § fan T
2

arfeert 10.2 ¥@a: Uftads o fag wues : AG = AH -TAS

wH 9 A H As AG ufom
1 - + - [t Il W =@
2. - - - = a9 R @@: yafda
+ I=9 99 R @A Jakid @l
3. + + + =1 99 W @d: yafdd T&@l
- I=9 99 R @A Jakid @l
4 + - + Tl ql W T Ydfad T8l

3ETET0T 10.3 : 700 K W
2NO (g) +0, (g) — 2NO, (g)

@I a7
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st o faw A G 1 99 uffaa Fife Safe Teed $iR Terd aiteds
(A H 3R A S) FH1: — 113.0 k) mol! 37 -145 J K mol' &I

B
A H=-113.0kJ mol!

AS=-145] K mol™! =- 145 x 10 kJ K-' mol!

T=700 K

AG=AH-TAS

A G = (- 113.0 kJ mol™") — (700 K) (- 145 x 10 kJ K! mol™)
= (= 113.0 kJ mol™!) + (101.5 kJ mol™)

=—11.5 kJ mol™!

Q

1. 3w fom 298 K W Frefafaa sifufwran e gafda i & steran 7=
=4 sfafswan & faw 298 K WA H, 91.35KJ iRA §=41.5k] 2

CCl, () + H, (g) — HClI (g) +CHCI, (I)
2. frefafea srecensti o @ SiA-H 1o Gad Tod: Yafdd Wehd 1 AHfr i ?
(i) AH>0,AS>0
(i) AH>0,AS<0
(i) AH<0,AS>0

(ivyAH<0,AS5<0

10.7 wHe fisst St ufRedd (AG) iR | e (K)

e fitest st uftads 36 Uehd ot fitest oot uftad= gt &, foad v
TaETell ¥ TR Wk st ¥ Sarel § ufiafdd g 2138 AG® grr
o fepar <rar 21

werell Y A W e el | A GO WAl I S w8

el AT 1 AF Her fies ST 39 Soll URede i ed © S AiiTh &
| Hiel o HFeh STaEie | 3Heh Heeh dedl § i B W Bl B feret ac i
s G TIedt & GHF A el o SUh! et Sl off 3= ot el
21 39 &R, Fefated sfafsa
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aA+bB+....—>pP+qQ+ ... wrEf e fage
= fou

AG'=(pPAG) +qAGY +..)—-@AG, +bAGY +...)

AG’ = ZAG’ (SERD) — XA, G° (Af9ehehi)

ATk fiTsst St Ifterd (A G°) o SAdfshan o W fEetish (K) o §1el Helel il 36
YR e foRal STl 2

AG’=—-RTIn K=-2303 RT log K

SETETUT 10.4 : 500 K R Frfafea sfafean 1 @ feris 2.00x10% 31A G
%1 A Ehfed hifsq|

3
P(s)+ 5 Cl,(e) U PCL (g

& fean ¢
K=2.00 x 10*
T=500K
AG’=-2303 RT log K
=-2.303 x (8.314 J mol™' K™") (500 K) log 2.0 x 10*
=-2.303 x (8.314 J mol™' K™') (500 K) 24.30
=—232.6 kJ mol™

IETET0T 10.5 : 298 K R F=fafaa safufsran =t ames fiss Sit 9fiterds uferferd
SIS
CH, (g) + 0, (§) —— CO, (g) + 2H,0 ()

femm 8:298 K™ CH,, CO, $iRH,0 %! #Me s Hefa Seid %er: — 50.8 k)
mol™, =394 .4 kJ 1 —237.2 kJ mol™ &

&el: CH, () + 20, (g) — CO, () +2H,0 ()
AG"=AG"CO,) +2AG" (H,0)-AG’ (CH,) -2AG° (0,)
=—394.4 +2x (- 237.2) - (-50.8) =2 X 0
=-394.4-474.4 +50.8
=-818 kJ mol™
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Tt Afufwaren @t w@a: yafa

foreht stfafran o fore omes firsst St afada &R wr= feeis o o gy
grar 22

298 K R frefafea s1fafeman o1 A fitsst St afedd —24.8 kI mol~! 21
298 K W Hrg feerish <1 |9 &1 BMM?

CO (g) +2H, (g) —» CH,OH ()

@ AU SR HrEn

Teft Tord: yafda YoRAl o ererae steEl agfeedl 9 9fg el 2l

fordt fema o sTogeeen 4 Hefud SR el il T2t 'S Fed 2
Terd: qRerd o fore Frrenma oI aftarer =1 wegof w=idh o 9fig erawa et =nfey
fitssl ol b1 3@ WehR ook femanl el ®,

G=H-TS

o a9 W, fires Ssfl afterd &1 Tt 3R Tl gfedHl o |ier Hay
39 e gNI ofek feRal Wl €,

AG=AH-TAS

@a: qRedd o foae fiest st § & g =1fe 31efiq. A G < 0.
GEEET WA G=0

fordt srfufsran 1 fitsst ot aftad o1 9= feemis o @y gey f=Afataa
oteh g1 ekl fehal Sl €,

A rG0 =-2.303 RT log K
e fiest St aiads fefafead SHie g/ & s =

AG = TAG" (SR — $AGO (SHHTH)

fopelt TierTa & aTeeree o] AgTosehdl %1 WY I 1 Fed ©?

ffafad gedl o fau A S o fas &t arffea sifag,
1) H2 (g) = 2H (g) (i1) O2 (g, 300 K) —» O2 (g, 500 K)

@rET famrT
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3.
4.

10.

TMdl i aitamn i) Wt St o

T I T fRet TohH o1 &a: Ygia o R0 o fag T, 30 Arige

i T 22

grmmwﬁﬁﬁrﬁamraﬁméw SR T IRed o o T Tae g
?

298 K R frfafaa stfafswan = fag,

0, (e +0(g) — 20, ()

AH =-391.9 kJ mol 3R A S = 10.3 J K mol' |

T AT W A G IR FIT iR s o stfafkan w@q: afda et stemn

TEr?

frfafea feafa A G w0 g 22

(F) @q: Jatad JhH

(@) TR-Toq: gafdd qed

() T=-ToH

298 K W siffsan

2NO, (3) - N0, (g)

= fau A G0 uftefea wifsm)

fean 82 A H =-57.20 kJ mol”' R A § = - 175.8 J K mol”!

F1 I8 srfuferan @d: yafdd 872

298 K W A fisst Ged Ssiiell o 71 NH,CI(S) o fag —202.85 kJ
mol™', NH,(g) % T&TT —16.45 kJ mol™' @21 HCl(g) & 1T —95.3 kJ mol' 7

(a) Trefefea stfafseen = faw A GO =1 5 =1 gmm?
NH,CI (s) 0 NH, (g) + HCl (g)

(b) 39 37T AfTfRAT F1 W= e qRafard sifsa)

298 K R frefafeq sifafwar & faw A G =-103.7 2

CCl, () +H, (g) 0 HCI (g) + CHCI, (1)

sAfafsren w1 = feeid afewfaa wifs)
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e & IS U9 & ST

288

10.1

A H  6.02kImol”  6.02x10° J mol™
. A S=—"2—= =

fus T 23K 273K
=22.0J mol!' K'!
2. 39 F 1 O, g9 F1 1 9, 19 &1 1 T

3. (a) =H(b) FH (c) IS

10.2

1. AG=-103.7 kJ. s8feqw_Afqferan Tq: gafda gl
2. (i)

10.3

1. AG°=-2303 RTlog K
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