313hil1

fordt TEmEfTeR stfafshan i it o T S@ eifveen! 1 quiqen ffv=a egaa
¥ faeman w1 @ @ 9% uE S ® f weft sifyere gola: Sarl o ufEfda
B AT q S fage STere YeRifua Bl TReg T 98 ¥d Ll Bl €1 9ga
o wEEte afafwand s gua 7 T § IR R T St €1 g faverr
FE W Hge § iR qen Scg S 9 Bid §1 UET gHie Bl € St
S TR T BT SIS S 7, SHI YRR, SR ot g eieh) ey
AR T Y& R A 2

S U8 fauda wehH WEE W W B ® dl g erfafmen et g el ke ved
3R 7% feufq Grereen wgard B 39 U8 |, g9 TqEfTh 9= o fafa= wgqe
T foeR & 29 38 W Ff four w301 fF &0 o9 yoRr ammewen &t faftt=
ftfearfaal & 9Reads wer fedt sifufean o eF =1 @ =t faf=a s 9@
? aifer srfafswan wedt @)

Y U3 HI UG o 9% 9:

o ThufaS IR wifqsl Hrerereen # 9g T Hehl;
o STHATIY T ST kAU Afdfsmaen 1 Tge SR S ofE 9% Y Hohl;
o el W fRH dF % sl i gEldg FT IR AR FL Hohl;

o fafa= yerr o T Si9 fifaer, Tt , g9, fawerd & fau | fem
1 T HL HehTl qAl A -Remie o forw e foa weh;

o ifqew uRedal § Trfad O w1 R IR AT T U Y ToRl;
o IO 3R fowHoll oferen o &= G A 98 Y TRl
o MM fomam o oW =1 =men X 9o

T faqar
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o K el Kpéo‘ TR el w1 Fehtl qel SHeh! et s Hehl 3R 39 Heifera
T IRehe F TohTl, 3R

o  TTHEET I YT HT ATt FRT HT G 51 Tkl qe ofl-wdfere frm
T STIIART T Fehl|

gl 1.1 fetfre si e

TrererEe ifeer qe THEfTR— IH FhR o FeRral § <@t S Tehdt 21 36 YRR,
Trereree i | feorfast iR nfasi— <l WehR ST B Tehdt @1 T O W Tl
T ferfas O &1 U SIA 71 ARl R ud wfafwar 99 Tk g 1 s
1 % & TEd e uRedd T&l e guion ue fufas g s se @1 gEd
IR, T TEhei TS T @ Fe o © anh SE e 9 S T SR W g,
TE Tk TS W kT T §1 F@T, i I faada fenet ® qen wHH nfa @
el ® € 3Efeie i o §g qiedd e e STiisk SIe § g9 Y |
iferer FrepEl W W 2

11.2 STRAUTE qe AIRATTE Tfafsmard

o ifafshanetl & SchAvig dor sTeRvE stfufhateti o afieha fohan
S Hehal 2

11.2.1 Seruvite stfufemand

STET T SR Tefifeds o7 o offar g arelt sifafsran W foem &) 7 Tewifis
o 1 SOfefd § fAe W 3 weR fFer o ufud UHRe qon S S

C,H,OH(l) + CH,COOH () _#*_, CH,COO C,H,(l) + H,0())

9ok faufid Sta Tfae THide qen 5o ol 97 SerRe o i sufefd H fiemd
€ wvm srfufwan g
CH,COOC,H () + H,0(/) _#_, CH,COOH(/) + C,H,OH()

Tz @ T e & Tl sifufman geeh sifafwer wt gvw sifafwer @ iR A=t
It uftfeerfo o a1 den uve stfafsrand wy-are gidt &1 UEt etfuferand, s foradia
fegnsti § - Bt €, ScRAE iR (reversible reactions) EeTdl B

Teh 31TTeRan Sermuita Afuferar aa wgerdt & o ferdt THfvem amomm 3it
T I 1 AT gver 1 AfTsRaTd |rer-aner gt €

IRATT STffsmanati sl <1 ene dR, (1 ) 1 farodia fegnedi o eifuehent R Scame)
1 IR Hehd Y €, GRS S B o1: SUgaa SAtufsan i forae #ht sfea fafy
T TN R

@raT faq7rmT




HIgTA - 5
CH,COOH (/) + C,H,OH (/) = CH,COOCH, (I) + H,0(]) T T

S oW Afafwa § e tEee 9un Se ad § adl uve sttt o ueme

Td UHifeHh ot S U B S €| b THA o5 qeft Sifiepieh! 3R Sael

1 Frsard fEer gl St 81 9 feufa a0 wre Bt @ S/ o S Iohd arfafsmane

H1 AN 1 Y qen Fehra o gt Tored feer e e v feufa § e S

2 for frepm 3 wremEeen gra X ot B1 98 A 34 9ng oid © T wreerwen | fewfurat

el a9 WK el € wa ATfshar Wam o (closed system) H w1 STI W ok

Fifer o ° HIE TS (net) IRexd T& g B

Torelt Seruuita srfaferar =t wreTaeen § qa wal ST & S 31 31} uger
ARITRad Ueh Haa o o UM 2T W gl q9r Uu o Wy-are TRt
3T ITEl Wt WA T FEa |

A+B 0 C+D S Secruuita arfufewaretl & 9 Sqmeon:

(1) Hy(e)+ () = 2HI(g)
(i) PCl(g) = PCl,(g) + CL(g)
(iii) N,0,(g) == 2NO,(g)

o 11.1 § 3@l gRT SerAuiia rfifsmaretl § |remeser st goriar = 21

o 11.1: ST sfiafearet 4 areraeer

€ e <1 B o 31w rfferan &1 <X of-oiR Y eidl € Safe qvs iffeman
I S Tl 1 UHT qd Tk Bl @ S a% o 3 ¥ R @Rt T % guH
9 2 S|
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11.2.2 wrauiE 3Tfaferamd

FrferenTer SffeRand wes &1 fean o et €1 5= eRuT TfafeRad (irreversible
reactions) Hed 2l

ITET0] & ToTU, 6 HTA ! Bl § SR FHaT SEIFES 9 © al SArafman
e T & faen ¥ et © srufq e emefaEe o i ke |
C()+0,(9) — CO,(9)

o o e ¢ fop weft srfufsrand Sepmviig ot s €)1 T atffeean 1 < T
fogiy feon ® S0 #) qor ® wgd € *H et ©1 safery sifafwan e uw
& feon ® qof & St @ SR ik ReRl 1 3Td W A 99 @ W &

e BTSSRy TR hl THM SAfvees Wl § Gifedd eRgauRe &R o WY
el ST 2, 99 U SerdeR sifafwen Bt @ e diferd sdigs sk
ERECECIS

HCl (aq) + NaOH (aq) —— NaCl (aq) + H,O ())
Tg fafsman o faen o qoidn 1 SR SRR B 1 TH YR, S Fiedn FAREs

foeram o foeer ATgde foemm faemn s € o vhw € faeer sanEs sEefia
SIS

NaCl (aq) + AgNO, (aq) —— AgCl (s) + NaNO, (aq)

1. Tt Scpmvita arfaferan & TEMEfe g &1 Sfeen a9 9 el © Se
(i) @ W1 99 Tk FoR A 9 T oAdl 7l
(i) & &1 & R 9 W Y o 2
(iii) | TP R IR H1 Figard o) 79 9w ot 2
e o Frefated enerfres ored g 2l
(i) TreTaf~eR |TEr il Wekfd st BraT 21
TR W < G foheg faadia wehal o1 afiony giar € S o1 @ik Sohd feemet
H e € 3R 99 H *iE ‘A’ gierda e g 2l
(ii) | AT 3T A WTed feRam S Heha 2
e STfaferan IRl & STE &1 WY 7 SRl 9— <A1 § e grereree

T B o1 fRE STfafeRen ST rEeen T ST ST A feri® e
2, foget ==t a8 o # STwi 3| & o

N,0, (g) = 2NO, (g)
34 aAfufran # o W Tofed B € W) 3 N,O, ¥ s &Y sten NO, ¥

@raT faq7rmT
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(iii) AT Shaet Wad oF W & U grar @1 RSIRIREICET]
T hael dd U Bl © SE a3 oF fRdt ot 9T, YR tYdl IS i

TR A e o wmu stufq o, "od = afg feed oF § T greeen steren
il §9 B @ 39 A8 U § W@ Afeul IeeInd,

N,(g) + 3H,(g) = 2NH,(g) =
o o3 o haot rarSHEiel g9 SR 3| weremd € @ 3% gd U o off @ e
Hehdl & s TH Tl &1 e @ 9l e @ ygfh Tl B 2, Seeond,
FeCl,(aq) + 3 NH,SCN(aq) Fe (SCN), (s) + 3 NH Cl(aq)
(iv) Sk ArETeReT ¥ Uftede gl &Y Wehar 2

I e @ 31w 3R Sepw stfafwanetl ) wfadl o wwE ann o gfg gt
& a8 greareen vie g 81 Sl 21 g Sfienien! SR Scurl i wreEree
# Figae W R YR ® g9E T8l ued 2l

11.4 <iifaer WerHl § O : QTR 9TeT

T & wifae e o ot ur fRer s geedr B

11.4.1 Sa-a180 QTETTEAT

ST TH Wit I H FB 59 okl 39 a8 HL 3| IRH H 59 o SR a7 I[E
I BRI S R 1%, T S90S 81 SO SR 9159 SEeh S & @rell
TIE hl W T

Sd — dYq

S R ARG § Afushad et T S-S AT H A g 8 STk Qe
o gfg et ® IR ST HA e Sl 1 W € KA Rl WehH SARH Bl S
2 3R SUH! LTS T H1 TN 9G4 o WY gedl © 9 (11.2)1 D THI 9%
AT SR T 1 X HHE B W € SR frefafad wre wenfad @ S g

I = 9™

aqq — o
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Y= R, 99 e hT HH SAfHH € Sl © 3R T8 W ot ST (saturated
vapour pressure) ﬁ?@WWW%W@WW%I@ﬁWN
R YAF 59 HT AN T faferse e g g 1 9™ A I el 59 o 9
TE § off gfg et 2

11.4.2 39-a157 A

aTeiiel SrEl o SeAurd § o SA B g8 feurfa ge-arsy 95 o wHH € =il
Bl feer a0 W dgaq 9 § WA W FreEfatad g wenfia g 2

:‘a‘r&q‘

3=
- |

o 11.3: 3I9-arw =y

T WE 1 U FP FACH & Th 10 SR § Whl 39 Gah ¥ a5 hleh
FS THA 9% WK TR S " €, (Fo 11.3)1 eR-eR ST 1 ) emEEE
I R TR H W A 7 iR Ffafed o wenfud e @

L(s) = L(g)

11.4.3 3E-gq A
ferisr o = g9 T@d: SH Sl 2

3a — 3™

3G HI TeHi® dF TWH HE W 3G @a: fuse s 2l
IM - 59

TS R I JERd 9 W g

‘:\aa‘

Fiifer Sudad 1 YoRH W-HY X 9UE R 9 B &1 99 21efq 3 o o
T Qe H AT € 2

@raT faq7rmT




N e
oI o
T
0 A T
---------=0-0-=%5--

o 11.4: faag-faeaT =

S IR ok foReel TR o Wgw el faeEd W St S € 4 98w er
? i gadT &l 81 @1 ® 91 TR STereiel €1 Wl g8 W et @1 arkdd
o, STeicl TR, Tg@ whd foeam | ol €, 3R thaHH uen o foee
Y TR Y B Sl 81 TEH SIW YT 9l faee e Tk Wi sl S ©
S o wepfa o wiiasfier g 2

T (3M) = IHT- T  (Tgw)

Sa TR 1 Taeriiemor <X, et ¢ % 99 B S © Al | s
B Sl R WG U8 9 s frefafad ger 9 frefya fe snogedn 7,

et (319) = faerm (Hgw)
39 9 i faergar-am (Solubility Equilibrium) &&d 2

11.4.5 UTSwT 31X Yraeem an

SR U U g o oo stevd 9 oA feen ' f 97 @ fafv= ami- 3,
%a, foe@m tuen T, @ o1 el B1 F81 Yoieh W WIeRT (phase) hedrdl &1

Terelt 9 T TET W T FHR TeREHT Wees qeT TuTed gid &, wraen
FHEar

e ifden sreen e el B1 9gd stfush wEH @ MY < S w1 fagor of
Y Wrerenstf |l o7 BT ©1 UH hfere € i < 3t o w ol o fae Tt
o sifaes o e €1 yoiaen fusoi g9, faee 9o weft T faso |,
Yok W el T T g

gt Aifaer T U9 o o S © T fafv= et wre | Bt €, arsa
T UHl ohael a9 Bl © 59 ST HH W HH Th 6 SWANTS BNl & qraeens
& a9 3 IYATS s | Tide-fafta g 81 S fafta #1 X gEe w
St @ S wfud 8 S 21 S fRu T S § 3w faetg qen faerm
= §, TR SIS Wk 7

@I faqrT
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- mw e
11.5 GuAf iR fawmift o § |
13.5.1 |uE qer fauwen a7

ST o o oheel Teh Wi 2t €, Wi @5 (homogeneous system) 8ad &1
STk TR G q1 TUIEH He T THH B 1 I Sheel 3TU-SATHIT & HU
1 o B B IS 3, 59, T iR faerm— |l wwi @ % S €

ek U@n o FEl oherel Weh W B, WAl 99 ehgeldr 2

T AR, Tttt o= | @ 7 <1 qrewed il 81 S o1 s steren sttt
zal o1 fago anfe faomid o5 (heterogeneous system) oSS |

T o o S o 9 ¥ arfies wreRed gt ¥, fommidt o wmgemar 2

11.5.2 |uit ua fawmii @ o

T BN o s W G weifua e ST e ®1 9 |l ifes @ % 9
* 3 grewens ¥ fHerrt g € gafae 3 gt fawmi wr o seetor 81wy
AT W, Wepfa W SEi steren fawmi g Tehd € A eifyemie @ik S
T Tk € e (S9 eEn W) | Iufterd € o 98 "Hi g § S 9 U
g otfuss groeenst ¥ ufterd & qf g fawmid g 1 = fKu muoant o e
T YRR oF G 1 ALIA H|

11.5.3 9T TEEAMR-A aF
() Tra-greeT |HEl o

T @ o ohadl TEE YRR IR SR e B 1 Sfeh @l e fasor g
24 &, 9 Hhad Tk YEe 99 2| Frefafiad SEeor g6 gRR k1 |9 g9
%,

()N, (¢) +3H, (¢) = 2NH, (g)

(i) 2N,0, (g) = 4NO, (g) + O, (g)
(T) ST-UTIEAT FHETT aF
T @l o sufterd weft eifqeie SR SR w9 yewen (S faere) § g R

Lo
(i) CH, COOH (J) + C,H,OH (/) == CH,COOC,H.(!) + H,0 (I)

(ii) KCN (aq) + H,0 (/) == HCN (aq) + KOH (aq)
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et wr AtEge - 5
11.5.4 fawm it TEREME-I= d9F TR AT
T o T AR 3R I TH § Ao yraeesti § Iufked @ &1 3SR,

(i) Fe (s) + 4H,0 (¢) == Fe,0, (s) + 4H, (¢)

(i) CaCO, (s) ==—Ca0 (s) + CO, (g)

Q

1. 3cravit sifuferan fa wed 27 T8 € 3ol Sifsu)

2. i Afufpan ArEEeen w9 9w Hdl 82

3. 3 hE ST fom @ A e gw Y o ® srere TEl?

4, fes 9= & ISR G

5. At gai oI fawmih @ o fau goe o <1 s difu)

IchAvTE STfufsrar &1 UrgaTen TEe Wrar fere & g YRR &l S
? S foF e AfWeNel SR SRl 1 WAl %1 Wigdl § Heafdd gl
2l %oA ol T o Tem % B9 § wowgwW Wl fEemieh Wi fered
w1 fafa &1 oaem 1863 [oEd SR @ 4 | @ SR

a1 w5 W W W Afafwa war @ 9 @ fhaniel SorH e (SeuEE
isdl) & oUfad Bl § iR kot fHemwt orfufear @t @ weft eifirepd
welf & SaRl & feaeiia geauel (HieR @igan) & oruifad Bl 2

sifaferan & oo

A + B —— 3Id
Afgfrenr =t R « [A][B]
3R = k[A][B]

T& W[A] = A F1 AR wig@ (Framia gem)
[B] = B &1 HeR Hixal
k = s @1 fem iR sfufEm W fafre @ feme wEam B
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T AfafeRar o SR A faer W
2A —— 3IdR

T T YHR ot T s @ear @
A+ A— IR
e foear a9 & ST ER

EC «< [A][A]
< [A]? = K[A]?
Afafsren o faw

o« A — IdAR|
T o [A]” = [A]
sifyer 9 eifuferar & fag
aA + bB — 3]
o = k[A]" [B]°
SR ARl W F oTunt TR w1 W W R W
aA + bB == cC +dD
s Afafshan 1 Wy
re = k{ A]*[B]®
IR fawla efafmar & wiE & R g
1, = ko[CI°[D]
T&l W ke ARk, W IR uvm eifufwEr w1 A femiw @
SRAUIAT W W oW SAffsRar o1 W = uvw SAfufsRAEr o1 R

rf = rb
EEl ki AIA[B1° = ky[CI°[D]4
T1: Faied & H W

k; _[CI[D]®

Tk, [AFBP

TEl W Koq = SR F1 o feeier © @ Wisa wm feonss ot g
? R K, Wehfash @ feam smar @

IERCEIE




Tl W AR fFa o "war 7 % daged sfuwdsl w1 Wisa & S
® TR H g qA py, FAHEUIE TR F WER B € S R yw fefa
¥ g T B S fE oo TEE 14 H Ak § W wuion wE fers
# 98 FUH TE TRl T TH U8 TEY SEMfGhd U off W Y Tehd
T U8l T9 WY ol 9l tem ®9 § off S gehd © o T STen
afafan & oo fwanr o 2

11.7 r=-f9W &1 AEATHS a7

11.7.1 wra-fram it wigur ara-feeris
frafafad o W faar i,

H,(g) + L,(g) = 2HI(g)

T W H,, 1, 720 HI 1 S fEer &1 St 81 Jimers &9 § 9% of <@ T @
fF H, R [, &1 omfive ot = g9 ff 9, 9sm v & frefafed s
Tea fer =@ 2

__[HI?
¢ [H,111,]

7T [H,], [1,] 31 [HI] %59: H,, [, 7o HI &1 Her 9r%ard § SR K_ 1 |
|reg-fEeieR (concentration equilibrium constant) ed &, (-t 38 shaa K
Y frefua fean ST @) | SeRoaEn Sepavie sAfafsar o fae

aA+bB —— cC+dD

[ R WG GG Rl et S e ffved qm W wee fer @ R

_[CF D}

KC a b
[A]" [B]

ST Hee Sl WRE-TE (law of equilibrium) F&d 81 98 &M <4 &1 9 ©
o ar-fm § @t wigo oF, ARl i ARl o HE-"iEe B e
qr-fEm #1379 (numerator), STIRI 1 T HIGR HEAST h1 [OHES Sl
2| YE U% TEERTE GO § Hel deard s o S g Sfeerd el 2
Tt YR, &7 (denominator) SRR oh TH ThR o HIKdl &l 1 TOFHA Bl
2l

@I faqrT
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11.7.2 =& wr-feediar, K,

e Frem |, 6 o wiel o, HieR wigdiel o i W NG o SRR qre
off IR feman S ekl & (TR S Toh TR o SHANIRT B €)1 7T |
feertiah, K, 1 a9 Wra-feeiss sed 81 H, 3R 1, o= sifufsen & fag K,
TG YR U BT 2

K = szI
Pu, XPy,

p

TP, , P, 3R P, FWN: HL 1, 3% H, % | oniforeh a1 21 forelt amra
T e sifafwer o faw

aA(g)+bB(g) = cC(g)+dD(g)

T@ GrE-femi® =6 YR & S g

K =1f>§:><1:>“]Iz

b p:XpB

11.7.3 K, 3R K, % e dag
a1 graen sfafEwer & fou
aA(g)+bB(g) = cC(g)+dD(g)
T R Wigw W feriE K| SIRK T8 ¥R e <

K —PexPb o _[CI DY
 piXPpy ‘ [A][B]

T gered i o fore, gered g weieor T R fom g © o
p,V=nRT

S p, qof n, SFoRT: STeHT ST <@ SR AefT s § SweR! A € qRMV W
T 3G T 3R a9 & 3R (R) 719 feori® 21 39 Gad o1 39 YR forg Fehd
2l

n.
= —RT =¢ RT
Py i
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o ¢, i 1 HeR T=w ¢ 59 A wfa o § oo e S 21 sw wew T i

1 ITAM K, o A5k § A T U i gfeenfyd w3 o g fman S
Bl

(cc RT)* (c,RT)
K =
* (¢, RT)" (cg RT)"

- Cj? CE (RT) Cc+d-@+b)
CA CB
oeR sl & fau aM=e: T Siew Fad-Ugid 1 ST wE R,

[CT [DI*
K, = 1ar BT

(RT) ™~

= K_(RT)™™

ngaﬁ%ﬁﬁmwﬁaﬁwﬁqﬁaﬁq%ﬁﬁ@awﬁﬁw
n, 3 TG SRl HT AE 0, % AR F TR B D

(i) fr=fafaa sifufen o
H, (g) +1,(g) = 2HI(g)
n, = 3K i AGT =2
n, =i SRR H, SR L 1 76 = 1+1 =2
TATAD =n,-n,=2-2=0
An =0
(i) erfafsman o
N, (g) +3H, (g) = 2NH, (g)
n,=2,n,=1+3=4
ARANn =2-4=-2
(iii) Fr=fafaa sifafwan foad S ok 19 €
CaCO, (s) = CaO (s) + CO, (g)
An =1
13.7.4 Fo fuihatell o A felich o =9
|1 T 1 e e afafswnet o fou K SR K =i faer o fag fmn

S G B

[T faq7mT RIIR}
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11.8 9HI T |

(i) N,O, =T 3Taeres
N,0, (g) = 2NO, (g)

[NO ]2 2
KC :ﬁ : Kp — . — pNoz
[N,O,] Px,o,

280, (g) + O, (g) = 2SO, (9)

_ [0 o Py,
¢ [SOZ]Z[OZ] o pgoz-po2

(iii) UHifeeh 27T T WA o |Y TR

CH,COOH (/) + C,H.OH (I) = CH,COOC,H, (I) + H,0(l)

_ [CH,COOC,H;,][H,0]
" [CH,COOH][C,H,OH]

wﬁmﬁﬁﬁﬂwﬁﬂqﬁ%WKpaﬂ =Sk el forar S Heka 21

11.8.1 faww i @
frefafas g w® faar =
CaCoO, (s) = CaO (s) + CO, (g)

q= a9 o STTER
_ [Ca0][CO, ]
© [CaCO,]

T CaCO, 3R Ca0 214 ¥ feer A9 W Y5 3 21206 5a 1 W0 feer T
2, 37a: 3= fowArT sufEmet & W ferid o =9d ¥ 9l fomar S el
g arfuferan &1 9 femis 39 gyeR foran siar 2

K =[CO,] $iRK =PCO,
fawmift =1 o F IR SeEw fEfafad ©)
(i) ¥ 3K w9 oF e srfafeman

3 Fe (s) +4H,0 (g¢) = Fe,0, (s) + 4H, (g)

(ICERCEIE




H 4
PELA 4
[H,0I " pl,

(i) FT-ar™7 A=
H,0() = H,O (9)
K, =[H,0;¢l; Kp =PH,O

11.9 T feerier o arfireraror
11.9.1 @ foier i Tramafer aHieoT

TR W kT stk 39 fafy w Ak o @ e 3w frefma
e S foren ST ©) sAfufwe & fou

H, (g) +1,(g) = 2HI(g)
e frerisr K &1 39 YR fean i 21

[HI]*
K =
[H,]1[L,]
o 3@ eAfufma & Fefaiad yer 9 femar s @,

1 1
(F) 3 H,(9)+5 L(® = HI(g)

e S G e K 39 WehR T S ©
L
[H,I*[L,]?
7% @ W wha € foF < W feews K SR K, 39 YRR Haftd €
(@) S Al Sopm w9 9§ foel s 2
2HI(g) = H, () +1,(g)

[H, 11, ]

27 [HIP
Tl W UE W YER @ S qHA 2
1
K = —
K

@I faqrT
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wwwawmwﬁm‘mgﬁ%ﬂwm%www—ﬁw
1 s 39 a1 W R s € TR efufwan & qamatie gdie & Ry
w9 § e fRan S 2

11.9.2 9r-fle/ier o AESw

qr-feeRis K, IR K o oo g9 o R R #3d € fof arfafsmen o <R aeed
T A H I ORedd B € A T

() srfaferard fod uaral ot wem § @8 uReds =& g &, el
An=0.

T eAfafret & arE-feeris K 1 I U A8 el g1 3qeI0 o T
H, iR L% o= sifafswan o
H, (g) +1,(g) = 2HI(g)
[HI] K - P

© [H,][L,] " py,-p

_ (mol L™)? K - bar’
¢ (molL)(molL") " (bar)(bar)

zafey U feofqal § K den K 1 R G T E
(@) srfuferard T uaret ot aen ® ufeds giar 8, stefd A n = 0.

et sifaferanetl o ara-feeis o W Bd © S uerel w1 A % ufterds
w® fiik @ 7

I,
N, (g) + 3H, (¢) = 2NH, (g)

An=A, -A

p nR
=2-4==-2

39 Affsha o fq Ko Ak (mol L) 1 L? mol 2 def Kpé? T bar2 g,
S o = fe@mn @ R

3 YHR &I Afuferanet & fau gma-fers,

_ _INH,P K - P
© NI, T Py, XDy,

@raT faq7rmT




_ (mol L")
¢ (mol L )(mol L")

= (mol L) = L2 mol>

HEN

K = 5 =<2 =bar?
P QM@ . T

stfafsran, PCL (g) = PCL, () +CL, (g)
o fauq, An=2-1=1.39@T
K TMK o " SO

K, =mol L™ T K = bar &l

11.9.3 K o UfHTOT Rt @reiehdr

fordt erfaferan oF fou grr-Reries &1 T U U aromm R faa eAfaenerfors
M Bl | STRIETeR Tl 31 Sa § GRerd= qefl Scites o1 Sufeerfd o qr-feemis
o TH H HIE A T g 21 fohg AR A9 § uRedT ew At - feeria
oM off afefda 8 S 2

- feerie o1 9RATOT 39 HiH R HIG B 2 Sl deh, | 9| B 9 UEd,
sifaferan et 21 af ara-fasor § sifiTwier! &1 oTan Iare sifie Aen o faemm
g @ K o1 i sifes g @1 fefataa sttt o ferg,

H, (g)+1,(g) = 2HI(g) 298 KW K_=90
qeM2CO () + O, (g) = 2 CO, (g) 1000 K ® K =22 x 102

Tl sifafewan o fau K, o1 99 9gd st 1 98 i € R 9 o v
W I T BN ATHHNERT i AN W wgd iU 81 36 YR, Wr-Teerish
R ' i fefa o R s 2

11.9.4 Trea-ferierl &1 ufteher

IfE Hr-T=KAd 1o A 9 6 @ A KU M siiewel ¥ 3% W feRen
S & @ A feerinl K Ao K. 1 uRewfed fen s weha 21 frefafed see
4, 3 ufsher & g9iT Y 2

3207 11.1 : Fr=fafaa sifufear o fau gmg-feemess &1 7omm shifsg,

A(@+B(g =C(g)+D(g)

RIS T W, | AXF I T AT 1 T, BF 0.5 °9d, CF 0.3 9
gl D & 10 Tl Iufked 2
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T o SeR B sEfeT
[A]=1mol L, [B]=0.5mol L', [C] =3.0 mol L' @& [D] = 10 mol L'

 _ (.0mol L) (10molL") 3.0x10
¢ (ImolL)(05molL")  1x05

IETEI0T 11.2 : 298 K W fhT U T A1 H, TF 2 o o T § NOCI
o 4.0 Hie feTT U] | 9T 8 R NO3F 1.32 Hid W g 298K W f=fafaa
sAfaferan =6 ferq, K. 1 A 9iefera sifsy

2NOCl (g) = 2NO (g) +Cl, (9)

T IRI-IdIsT ol Ufeha :

) NO & |l &l §=41 1.32 mol
(1) [NO] = =T
S|

=0.66 mol L!

1 . .
) Ol el = wen  , (NO T A FHEA)
(i) [CL] = -
SIEGE] SIEKGE]

1.32 mol

— -1
= 59oL =033 mol L

NOCI & Hiell &t 9& B (3Rfs A - STusfed HieT)
I B AT

(iii) [NOCI] =

(4.0-1.32)mol 2.68mol
a 2L - 2L
arfaferan, 2NOCl (g) = 2NO (g) + Cl, (g) = ferg,

=1.34 mol L!

[NOP [CL,]  (0.66 mol L") (0.33mol L")  (0.66)° x0.33
¢~ [NOCI* (1.34 mol L'")? T (1.34)

= 0.080 mol L
K_=0.080 mol L'
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e wm AtEge - 5
IEEIOT11.3 : 713K W Tk il oifiar ot 9= | HI oF 2 |l sl 9= 9T T ikt

B Tk T TR 7o WR R 25% HI fomifsa gam 9men @ Afafsran o fag
K_qe1 K, @1 9 dihferd shifsal

T : HI o SRt didd = 2

25%x2 =

= ) HI o fo=ifsa Jid= 100 =0.5 mol PSS——

U WHI S A =2.0-0.5=1.5 mol

HI &1 foasH 39 YR 2hm,

2HI(g) = H,(® + L (g)
SRt e 2 0 0
= W (2-0.5) 0.25 0.25
1.5mol 0.25mol 0.25mol
Afafsran-ar= 1 A 1L 1L 1L
= 9l 1.5mol L' 0.25mol L! 0.25mol L!

sifaferan o6 fag

 _ [H]IL] _ (025mol L) 025 mol L) _ (0.25)°

¢ [HIP (1.5 mol L™")? (1.5

sl ¥R, K = K, (RT)™

=9 afafsrar o fean =n —n,=2-2=0
~ K =K =0.028

SEeY0T 11.4 : Frafafea sifafwan o fa,

COCl, = CO +Cl, K, %1 W TEATERIR qel Nm2¥ Ad Hifsw)
fean € : COCL, CO TN Cl, & | S <@ FA: 0.20, 0.26 TLHITHR
2
(1 TEAIFERER = 101300 Nm2)
el : () TEHIRRaR (atm) o K 1 "

COCl,(g) = CO (g) +Cl, (g)
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pcoXpCI2 016X026
Pcoci, 0.20

K =

p

TEHITERAX (atm) = 0.21 (atm)
(i) Nm2#® K o1 @
K =0.21atm 3R 1 atm = 101300 Nm2
=(0.21 atm) (101300 Nm atm™') = 21273 Nm
IFTETOT 11.5 : 300 K T THTA 3R THfifesd 3mea1 o Hiell &1 99 S TWOR

e W, 9= T 8H 9% Y% o ql-fdels 9N 3 WER Afafsman & ot off
= < T sifufsar w1 wrma-fems uRefaa s

CH,COOH (/) + C,H,OH (/) = CH,COOC,H, (/) + H,0 ()
T : M1 3T H T qen THifesh 377 oF Tcdeh oh n Hidl A )

maaafw@mmﬁﬁngn

oM Sfafean fagor &1 sEad = V efieX 7l
CH,COOH (/) + C,H,OH (I) = CH,COOC,H_(l) + H,0()

ARfEIR A n n 0 0
= gisdl (mol H) 2 2 2 2
mo (n—3n) (n—3n) 3n 3n

1 1 2 2
3" 3” 3" 3"
S o 2n 2n
3V 3V 3V 3V

(n 2n

_ [CH,COOC,H,][H,0] |3V {3V

°" [CH,COOH][C,H.OH] (nj[n}
3v )\ 3v

K =4

Q

1. Tmfafaa seravia afafswan

2A+B = 3C+3D
o fau | freriss o1 =9 fafau)
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WA - 5
2. K WK 1 TWER W P B €2 T
3. () ﬁﬁ%lf@ﬁwwvﬁéﬁmw—ﬁmwaﬁmamg@&éam

EECGItely

(%) CO, (g) +H, (g) = CO(g) + H,0 (g)

(@ 1Ls) =1L ‘ -

(il) STIFT THIHIT 5 faw K en K = fou =ises fafem)
4. Treafafea sifafemet & fou,

(1) N, (¢) +3H, (g) = 2NH, ()

1 2
(i) 3 N,(9) + H,(g) = TNH,

Ty feedisr HAR: K, Ao K, §1 3TF WO Hay aaqEy
5. wra-feewid & ufmor &t wefewa w0 82

11.10 |TETERET SRt gHTfad oA 9T hileh

M iy o ek erfafewan e 1 o w7t € 9t g aftffmEt S
HrEdrd, a9, <@ 3ffE giafda 8 St 1 R sud grerereen guifad gi? At
B @ 4?

9 9F ¥, TH TH YHR ok TSI Rl GHSA
G 31 Al Uy tfufsmar o <t nfaeiier Wqer | et |1 59 Hder i
T, 1 ST < H UREdd ek foege TR S Wkl B UE R W § 5o

Ts (F2) IR 2 S 21 oRedH 5t fKen it wnfr en-sndfere frem R wemE
Y w1 G B

11.10.1 S-9Tdfeg =1 Fem

39 fom & o1 R, afs |igar, Ia gar av H URadaT ohich @ W
forelt R fargesr foram ot & @ e sw faen § e uftadw g €
i TaslisT ®ek oF YOG &l & & 2|

g fram o fafa= frafel & wgea fean s gear 2

11.10.2 wigar ¥ UReds
ATSSISH T TESISH W STHIMAT o o+ 1 Gfehdl H Areee R foam wifsm)

N,(g) + 3H,(¢) —— 2NH,(g), AH=-92.4 kJ mol"!
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G- fag W AESIoH, BTEgieH qun STHIfE i wrard feer g Wi €1 3t Afg
AFTHReRT A1 AT H Fo T § g SAoET FH I I W A ST Frxand
gfafda & ST den wr= fagey g S

(i) foret e1firener it @igar o dfeg : 9@ ASH A1 RSN o fhet 1 o
sl W g 1 S €, Tk e e stfufwen et € T fiyeny Ty stfivehren
(foelivehmer) &1 o AN ST B Sl 2

(i) foret Saure &t Aigar o afeg : Ak saR emiften #1 wsar ¥ gfg =t St
@ T ‘A avw sl onh fue foerd T e %1 ST B S B

11.10.3 <& § Uftads

@ o aiEdd, T geenst & 9 & guifad s e— 9’ o 9EE aF o
gl reran fawar 95 H)

T a5 § a-vdfa fag w1 stemea frefafed w9 § foRar S e

(i) S @1 | ScAEl oh Hiell i HEA AT o Hiell ¥ Afuek B & T
fAfatad 3 § 2

N,0,(8) —— 2NO,(g)
I a9 i fEeR Tad gU el <@ | g w1 WG SFad § wH gl § st
el i & qfq TEae 9 S 9 ¥ U e’ ufedd 39 fewm # s
99 el i §@& &H B e v fIen )

(ii) ST9 ScIE} oF HicH 1 WA ATHHNeh! o HieAl w1 T ¥ FH B, 54
Trefafed feafg & 2,

N,(g) +3H,(g) —— 2NH,(g)

A-IMdfery Fom & SgER ot 59 H Jfg, 9= ¥ 39 K ¥ w9 ufeda
A 59 T e Wil i HEN § HHT i S HWeh AU IR w1 e |
GﬁAng:—z.WWﬁw,wﬁ?ﬂﬁ{Wﬁ‘ﬁz’qﬁaﬁqamﬁ\‘rlﬁﬂﬁﬁ
# St Fem | gfg Tt @ erefq uvw fkenm H)

(iii) ST SATWheR] qeN SRl o Wil w1 el WeA | qiadd 7 @, S {6
fretfafaa @ ) feafa o €, @ <@ o1 gREfia s W e § w8 5]
e T g 2

H,(g) +1,(¢§) == 2HI(g)
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11.10.4 90 ¥ UfREds

-V, 2 o @R S qrq o uRed= foran Sman @ (A s@rn sl © S7eren
IR ST ©) a1 i 3 o1 R A § Uftedd i R e o fore efafRfua
B 81 Tt wrm o ‘e’ ufteda stfafwen s SoArenet steen owed wepfa
g fruifa g 21

(i) Somedt e : fAfafas sswedt yopfa & 9 9 & fog,
N,(g) + 3H,(g) —— 2NH,(g); AH=-92.4kJ mol

-vMdfere fag o ogER, a9 o 9fg 9 gr-dd § ‘4’ uftedd s9 feem #
BN SRl I% SAfafied we eraenfyd & W ¥ ‘ve’ ufedd uvw feem # &b
AR F it faufed e TEeeH IR BRI s 36 YR, 4fg a
T FHHT HI T q G S W HT R S|

(ii) SeTOTST |
N,(8) + O,(8) —— 2NO(g); AH =+ 180.7 kJ mol ™!

Iz a9 | gig *t U @ AfdRaa oA AfRRenl gR Aawifyd & ot smat
den g 7 ‘e’ uRadd s fRen H shm At aa | s & ST @t aw 9
¥ qvw faen # ‘e’ qfterdH arem srefq Su faen | SEl ge swEd 2

IATH H SUREATT : SHHT W T HE 9 T& ISl 21 T TE e g
FH H MG G ghg § FEE@l w2

11.10.5 w-vafee fem & sy
T ofifqes qen THEfR— SHl YRR o " o fow ygea fRan S @ehdr @)
() sdtfeen wre
(1) 5% o1 Toeern
TH = T (SA) AH =+ 6 kJ mol™!

6 1 Sl W URedd SEdt YoH ®1 o-vidfey M e eER afg ag |
gfg &t ST a1 ‘A2’ aRadd sw-fsen o g 99 59 9% frea & 5 aF
S| STe S5 W STE gl S S | R S| en-endtere fem
o ITIER, 9 § ‘e’ qiedd o fewn o g den o fuserdt @)1 safaw, 9%
T ¥ gfg w s 2

(2) I T AT

S (I) = S (ar) AH =+ ve
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T YA W S | 9Ed Ao afg el € HAE An = 1-0=+ 1, #R T
ST T ST Bl 2

T ¥ i W ek o A € S An =+ | (SRS W) | 3@ 79§ qfg
& gRomEEEY 9 o A2’ aRedq g fgen | @ ©, e oot o fAfved
T o Ty Sel-arsdi &1 Fd, %o S 9 9gd SifUeh el 2

(3) Tacraar ar=

TE G TH THR T,

faem (s) = faer (faeem)

fITaIehaT JohH SEATIS 3727 ISMIAMdt 81 Wehal 81 KCl, KNO, 72 NH,Cl S
Tl o A W AH SFTcHeh (SOATSNST) il ®, 37d: TH i W At foe
Teref SR 38 YRR, a9 o 9fg 9 faeiadr o St 81 KOH 92 NaOH 519 fare

il o HHe § AH B (ST Bidl § o 3! faed ™ e W
A B S e

(T) TR a9

(1) amaT-Gyemur o fau omeer ufifafaat @ 8 sfufien =1 stcia
fEnfier wece B I - Wyeuul o <, U uifteft o @l S @
St e’ e erfufwan § weEe e €1 3 uRftfaal - f qm eIk s= )
I e o erfufman dig fa o el 81 SHeh WY € AT iR BRI
Tt w5t e eifaferan wel & AR kT ST € R ST H AR guh
I WA €1 3 e W qS W Th YR I <@ Bl AR W W el g
T, fSe it 1 Hyewo SR gl ©dl 2l

Sam §, 78 rfufwar oifd gen fawifig @R (SaRe) oiR Hifdsem (ad®)
1 Suferfd o 450°C a9 T 3R 200 atm <€ W FHTEE ST 2

(2) SO, =t Frmiur
stfafsran
280, () + 0, (g) = 2SO, (g) ; AH = FHUTHH

a‘a’aﬁmm&ﬁ%aﬁTAng=2—3=—1.maﬁw&uﬁﬁmm6m
f @ @ S0, % fmior # wewr frerdt 2

(3) NO =t fHmioT
Tfafoman

N, (g) + O, (g) = 2NO (g) ; AH = - TS,
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et e - 5
e AR SR € SR An =2 -2 =0 %0 A W @ F aRed H TR T
S GG TEl TSdl 81 SUGH SAeh i SUfd WEEe et €

Q

1. en-mafere frem e 82 P——
2. W W fEd @ Rl gufgd w96l HRE BE-HE 22
3. e M9 3R T HwH Y S ST S-aToT W W q9rE qg?
4. (%) Frefafaa sifafean 4

A(g)+2B(g) = C(s)+D(g); AH = ¥TIHh

= fu wRel ¥ § fh9 &R 9 ‘A’ sw eifufwan gR?

(i) C ! e 9

(i) A=h! fore 9

(iii) 9 | HHI

(iv) a9 ° 3fg

(@) C3IRD & a1 o foau TeQ egepe ufiferfaal sa=u

@ AT ST HiEn
o Tift=m ufifeufeal o = womfew sfufwan a9 Scpuoia Feard © Se

AMTRTIERT g1 SAR] o A0 o -9 3 Wt WER 1fufswan wieh
ATYRRE S|

o SchHAUE srfufrard gol & Bl ® oIR wrEewen @i feerfd W R oldt
S| WrEEE 99 WK el @ S &1 faudd whH T < 9 g R

o T A & WM o oI5 o o LA o § gierA T g 7

o IHAUA SMfufkard ord W SehAviE sifufward € B ¥ e @
e G BT © Sefh fTeRReR! w1 vg g e stfafwran feu 9w w®
STt 2

o THMEM W Tiaeh Bl B SU Gad o § fREt off iR W T SIRW WY
I TR S wWeRen B
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Ife g < ifaw gferd o Fora®y i ' dl 39 ifde 9 e
g g afk g 1 faadia vaEfe fad i o worasy W B d Sy
Tt 9 FEd

YTaEel SIS THAT o3 31ere 951 1 Tewdn 2idn 2 FSert 9am Seed 31 UHEaH
o Bl §1 98 g steen @ = g 2l

5| o5 o Shod Tk greRe Bl © 39 GHE OF ed © o fug 99 o
Tw 9 Afus geed Bt § S9 fawEih o5 wEd B

TErEfTE W gurh ot 8 TRdr 7 o) fawarh o Sefe ifae 9 e
oot g 2

aA+bB = cC +dD "M 1faferan o ferw ar=r fam o ST aR | feerie,
K Trefafad =aee g0 a2l

. leror
[A]' [B]’
V& K % UReher o T Hier Frsdiet s STEn fRer S € |
T feerie K, 9T BT 21 5 SrEl IR A o T fer B € SR 3%
K, % =Ioe o wfea T8t fhen S 2
et o o, T 1 WEdl i Seh AR TEl oh ®q H ek TRl el
21 T R, Ua W ferl#, q@ wm ferld K, wEem g

K SRK o ot d6a e 2 K, = K (RT)™ T an, stfufm=n o <wm
Tt geref o Al @ e § ufedd 7

e feris &1 e 39 od W e war @ T sfafwa o wanfie
gt fFg YR fa@r s 7

T e 1 qREToT 59 a1 1 A e © % eifafewan gofar feafa %
et fepe 21

K 35 AT STRfeRan o S aeiel & Hiell o ge § aitedd W R w5 B

Grsdl, T SR A9, Wreg-asl Sl YAfed R Hehd 21 TOMcHSd: 39 J9d
1 AR eN-3Mdfere -9 R 1 T Wehell €1 39 149 o STER Hial,
T S A9 o IRedA Y ST R o5 1w faeged e S © @ s
faen & ‘92’ gfted= eiar @ S faeiw wRE ok yAE P g #K
D TEERE fafmanet o T oK < § uftedq g 7 foheg ar-feeris
% A ¥ g qRadd @l g B

S @ O feeris | IE uReds T g ® 9% chedl Gremeen ity

AT h{H | Helddl enddl %|

aq afeds § 9= femid & 99 § afiedd g 2
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® WW
o e
1. Schuviig @R srchauia sifuffaret o oy Fn THe €7 Y% # TH
EE U IS
2. ifdes 9= @ o 22 . —
fewforar

3. GreeEd o SIfHEE FaEul

4. I YEE AR Hifder 1€l 99 el €2 Uieh 1 Uk ISR SHT AW
W T TR HIfT

5. AT SR favmrt o= H R yeR firea et €2 Frefafed § we-9 wme
T 52
() &9 = 9™
(@ N,0, (g) = 2NO, (9)
(M NH,CI (s) = NH, (¢) + HCI (g)
(%) CH,COOH (/) + C,H.OH (/) 1 CH,COOCH, (/) + H,0 (I)
6. K SRK M W 82 STk o= Heel Faweul
7. ffatad o faw K w1 =45 faf@w) geis o g o o =aEy)

1
() N,0, () = 2NO, (¢) + 50, (8)

(@) CH, () +HO (/) = CO(g) +3H, (g)
(1) FeCl, (aq) + 3NH,SCN (aq) = Fe (SCN),(aq) + 3NH,Cl (aq)

8. ﬁmﬁr@aaﬁﬁwﬁ&ﬁqgﬁmm%@mmém
(TeHIEHR §) K o A ddisu|

(%) CO, (g) +H, (g) = CO(g) + H,O ()
(@) 3Fe(s) + 4H,0(1) = Fe,0, (5) + 4H, (g)
(T 2S0, (g) = 280, (g) + O, ()
9. frafafaa sl = fau K iR K o o e wareu
CaCO, (s) = CaO (s) + CO, (9)
10. Kpsﬁ'{Kcéﬁ o= e 1 GerEdl 9 fAfaied @1 =6 fafeu)
()ge 7 7 § 7 sifufhan & faw K
(i) 97 8 # & M stfuferan & faw K

[T faq7mT 317




gl - 5

e Tideht

318

14.

15.

16.

17.

18.

. 3 HIHI DI g TR S

() = T TRt o5 1 geifad o Hehd ©, 3R

(i) frell o1 oF wr e o1 gefad T G 2
o-dfe oM # TaE)

= R Efafad @ ) fEfaea #Rel &1 31 geaE g

2X(g) = 2Y (s) + Z (g); AH = ¥
(i) X ! fHarn

(i) Z =t 9o ST

(iii) SR T

(iv) <19 =&

(v) @9 SIgT

717K R H,% 7.5 "l 3R 1,3 arsF o 2.6 Tl ! fAa o HI S 5
e 9 gul efafeaa sifafeen 1w e a@ sifsw)

H, (¢) +1,(g) = 2HI(g)

333 KW N,0,(g) I 2NO, (g) stfafsran = foaw &= feeian, K, =1 A
1.33 atm @1 T Seh el S@ latm @M1 333K R 1 TEHITEHTR <6 W
freferfaa sfafsran o faq K, aiehferd sifsg

2NO, (g) = N,O, (g)
717 K W T WX 3T a1t Feiee H H, 3 0.30 Hi 3R 1,6 0.30 Hiel
fow U pw gHg 9] Efafad 9= g gsl

H, (g)+1,(g) = 2HI(g)

e YT B b 91E I8 U A R 1 |0 S 0.06 mol L @
S 1 SUgE M sifufEar w1 K afekfea i

frefafaa sifafwan o fau wm feri® 4.0 2
CH,COOH()) + CH,OH (/) = CH,COOC,H (/) + H,0(/) is 4.0.
afs tefifess a7 ®1 1 mol 3R ToMTA o 8 mol fow SW af wr=r fago
1 HeST FA BA?
673 K T aifufsman
N, (¢) + 3H, () = 2NH, (g)
1AM 0.5 L? mol? I T 3H AfAfsha ok foTq K, A1 HH TEHITTH

Okl | UResfad Sifsa
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11.1
1.

11.2

2.

3.

T qEEiTE sifafwe Seravitg weandt © afe fifved sfiftufaat § soes
IO WER AR T anfae SIfYerianl k1 3O i - E—

3<Te T :

H, (g)+1,(g) = 2HI ()
280, (g) + O, (g) = 2SO0, (g)
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(ii) feer a0 W Tgw faeem food o ifac faoa ot =0

H, (¢) +1,(g) = 2HI(g)
280, (g) + O, (g) = 2SO, (g)
(i) fawmrt 9=
CaCo, (s) = CaO (s) + CO,(g)
Zn (s) + CuSO, (aq) = Cu (s) + ZnSO, (aq)
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K =K, (RT)™"
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(@) K, =[L]:K, = B,
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AR EED (ii) weel sfafwan & fawan = (1+1) - (1-1)=0, FACK, = K Sefw
T eAfuferan o fag

An=1-0=+1

K
K=K (RTK =—2= orK <K.
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J [NH. ]’ [NH.]*
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4 K= [N,]z[H,T 3ﬁ'{K2_ [N,1" [H,]
o K =K.
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11.3
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2. <T@, d19 997 SRRl R SRl H1 wiEaeh ¥ uRedd
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4. (%) (ii) 3 (iv)
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