SRR

9 Theh oF STeFF oF U9 ST9—

Teh YA T 1 GUi HY Hoh
Td Tieart o SgaeTaE Sel o qed e
Eh'{ﬂﬁv'?r;
ﬁﬁ‘ﬁ@ﬁa?emf(ammﬁﬁ)a?
IR g TR THIHRIUT i STIIge
Y T TS A o A fava b1 aRenfod
Eh'{ﬂﬁv'?r;

e o AH fave, g sAfafswan &t fisa
ot Te gheh A feuies | Hay wenfud
Eh'{ﬂﬁv'?r;

ST Tt st UfaRiereRdr (p) , eTehdl
() TS HIeR =ershel (A ) i g
W“&Iﬁv‘ﬁ;

AT (SgAsTTEed) TE s
ekl § fa9e w5 W,
SgasTISRHAT ool w1 =etehal J9+ 1
fafer o1 auia ST TR Te 3] HieR
TAHAST i YRenfad T o
faeai +1 =Tkl U9 HieR  =Tetdhdl
(U STV TCIhdl) oF Higdl o WY
e & i F T T T A,
(3 WS AN ST T TR AR ATeTshal
(U9 3TV wTeThd) 1 AR #
Heh;

RIS o = gfqufed w2 9ot |
TEh STIANT 1 STHT;
FESTIIEA o T Uel h gl Gohil;
FB W T gaEs 9efE e g
Tl i G T T HT TehT;
TERUT ! TYNEETF GhH o &9
Eqikscall

‘STt ST e STt =T X & 7T Uge & T Gekdt 1
foreima: forega St o7 9ET 37 TErEtie futhansit i fohartad #X
& foTT ferar ST Wehar & St T@d: TEIRA TET gidtl”

AYRHEH T yafda qHEte sfufweret o feifha st
Y fogE e wd foRda el o w@a: styaEfia THEfe
Redd o SUEN ®1 e B Fe fav dgifae wd gEifies
Tl & foarl @ STEnh #1 9gd I e, difedm wRgiEe,
FARI, TN T 3 Sgd R THEH, SeaEEtn fatE
BN SAIC Wd €| SREl Ue g Ul qEEtTe Sl ol o
S § R w ¥ wd e Tl v o A
9k ®Y Y ST § AN S F| dgauEEtis sifafeard
ST T (efficent) 1 376U YgUH el €, d: AYAHE
H AT HE S qhAlRI oh AR, S foh qATERUT ok
fau e &, o foru eyl @1 Hadt Gehdl ®1 iR
o ufegss 1 g fawda foon o Seror wd wifed o
T HER 1 Pl AR SgaUErEtih @ €, 3d: SgaErE
T Sifaforga Ud SiafowE foawa ¥ W whe | 'W A
TWHh PP HeoUl URFTE Tegel W faER &
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2.1 agaqmaﬁiaa TTA UA HI GEAT 6 wEfafy o R H 7w fAd 2.1 9§ wEH Gad

AaT 2l ue g frefafea e sfufrn § scfa waafe st 1 agd
‘ Feit o ufefdd st 2
EREEEIIIE I
Zn(s) + Cu*'(aq) —» Zn**(aq) + Cu(s) (2.1)
fogaumn 9 Zn?* 9 Cu?* Al ) Higal Tk i (1 mol dm™)” Bt

| (fm )| ([T g, @ o ford fawe 1.1V e 81 38 TR F IR R fear o

=7

A AT Fed 2
U Ui Ife Nt el | T fawia s favwe oo s (557 2.2 %) ue 9
_& -+ srgren S, o 79 <@ © foh arfafshen 9 ao =erdl dt © S e foh
7 & mm | T o @ o 1.1V TR @ S, 59 feafa § sifafn qoia: v S € wd
w1 foeem # faemm o faga uW yered &l Bkt S fawa ¥ g o sifafea gfg fafsran =t
fer 2.1 S77e7 7o 1 9 . g e e o et ot 2t % (Fer 2.27) | 979 98 T SreeqTest
T T S e e vl 0 s syl w7 g
ol I ey & S O STIN ¥ R T F AR 2 S € WA T5d Few ol e €1 S
F© Y@ faRivdiet &1 Teed 3T o gl | |

E. z<1.1V E =1.1V E.z>1.1
—— — C oot oovaooaan
I—W_ |——N\/\/\fN\N\/\/\N\/—
< ~N— Py <«
—<—— M ~\ €
forgaumy | ere I:) Feite Wﬁ%ﬁ—%ﬁ e
Zn Cu Zn U ” Cu e ("
-ve W@ﬁ +ve Zn Cu
l | | J \ | ‘ \ | l l l
ZnSO, CuSO, ZnSO, CuSO,
(%) S Eqy< 1.1V (@) S@ E 4 = 1.1V () & E 4 > 1.1V
(i) TRl *1 yae 9% B ¥ (i) sorael stean forgaemn (i) 3RMl 1 Yae HIMW |
HIR T I AR gl 2 o g 1 HE yaTe T g ffr 1 IR qen fo@emy o1
i T (ii) 9%, 9% sdRE W
(i) ffF e W ¥ gorar € qen feif g @ den IR, HIW
FTR heite R Frafid e ) T ¥ e

7%132.2—wféﬂa,Ew,@af%rWakﬁm?amﬁWW@a#aﬂ#wvﬁl

* glfeed 9 9 2 al Tisal & TH W g4 GHEIA 95 F STAR B Y T8 Gisdl & SIHAI gidt &1 aq faera
q 7% qigar & qod gld 81 3= FHemsh # Y gH AR ° IR S7eqTT FM

WA fogm p82
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2.2 Sede AdA

Too ! ¥ T SEauEEts 9 € S R uh wa: S srfutmer w
e T S e T I
srfafsran =1 firsa Soft Sgd v o wiaia gt 2, frgent Aiex =1 o= fagda
SpTl; SH-diet, v, MR genfs | SuEnt fRan S 2

Sl O, forent avi qee fmean < g €, wh uE € der €, e
Frefefad et srfafwan et 2|

Zn(s) + Cu**(aq) —» Zn?** (aq) + Cu(s)

I§ sifaferan 31 o1d S sAfaferensti &1 SaeE § e A wmy 9
sfaferan a1 21

(i) Cu? + 2¢” — Cul(s) (Ta=E o7ef eAfHfshan) (2.2)

(ii) Zn(s) — Zn%" + 2e~ (3RO 37¢f 3rffeman) (2.3)

3 AffeHaT S=ret 9 o o1 fa= i o g € erqeeEe oref it
I RIS W Bl B Safeh siferdientor a7ef erfafenan fer soieeie W 8l @1
ol & A I 9, o1 W A1 ST I ot FEed &1 FIW oIS Hi STI=TH
a1t O g % goiaie Hi st 31d O ot Fer S gk

&Y faf=1 a1 Teli o GaisH 9 S0 9o SEl ST Teaqt el i Tl
T Hehd 21 Tl o1 Ul | Uifcereh Soioie dE[erased W fesst (ga) @l
21 T @7ef Wt STe W Uk dieeHie U U T & "rerd | diferh qr gr
I TEd §1 T o1 Tl o degaervEe e 2.1 # fa@ne M efen 9 5 S
w®d 21 FHi-weft Al € goiagie T € deherea o fss d € ud U
feafaai o otaur I 1 savIHar T&i 2|

Teeh TSRS -AASTIEd SAYsS W efeaeh Sl 1 ygfa faee o
et HTfeareh Seieie WX ST BH i Bidl @ fred for 98 eFmafie 81 wehl
I T Seieeie i g oh WETRT i faerdd W el o w9 o W u™
THIE W Solaed Bied Hi Ygfa et ¢ food fF 7e womaf @ g
e T AT 1 YUFRIO B Sl 2 U Al faeid stfafswanst w1 gt
% AR ToeIe faead & Wel ¥AIcH A1 ROTHS SEfE & Sl 2
TSRS Td SgasTTeed o Hed fawaia Sci= g Sl € o goraers fawa
Fed gl

St o1ef det srfufsren o yge @l wfeiT 1 Wikl ol Tk $ehTS el
2 d TS fave ol e SRS fawe #Ed 81 [UPAC o FRER
M TTea fawer sl o1 A goiaeie fawa et ST 81 Tl 9a
I e 1 Tt FEH i i 8, WIS el € Td faoree o gre
T fave SHoTTeHe il B1 SO o1 Tt e qera g €, Shelrs heed!
2 o @k fervtel forera o Wiier eTceh gial 81 39 YR S Seisrerel o e
ek faveicR B § we S € e e (i) feafa o 2 ®, selaei omeTsh
TR U I SoiaIS i IR Yellfed B od ¢ TargaerRt o ware =t fen
TSl o aTe 1 fken & fauda et 2

R O PR
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2.2.1 TeaRIS favwa

<l AMUA

LSICEMERIGE

oot T & A ToeRIel % A9 favaiR O fa9e FEA § U8 39
diee # A €1 Qer fF9a Sheiie T UHE o seieie fave (sTaeEe fave)
HT R T | TU Wl g algeh FeT (emf) FE W1 2| IW THA A H
Y I U Faled T8l 8 W el 379 98 iihd Uit § o fooHl Tel &l
for@d THa &1 T &1 9l SR ud Shefie i qEf iR faed #1 feddt gt
1 fore o foIu WRoan ¢1q Ud dEaeTEed o 0 Uk SeAleR Wl wiwel
TS < SRESTTEAl i, A% 9% 901 Ug 5 IS gL e df ST HeA 1 HeAlr
@ Giwent, foran S 21 39 9t o S9aR ford 9t 1 emf SFICAS Bl
2 e < A ok o7l Uet o fawe © ol SR o e O oh fave Wi Tt
fen St @ S feR—

E@a=Em—ﬁ—Eaﬁ

78 Tefefed seewor grn wwemn T e

e rfaferar —

Cu(s) + 2Ag*(ag) — Cu*'(aq) + 2 Ag(s) (2.4)
aref A arfurfgrane —

Shelle (o79=FT)  2Ag(aqg) + 2 — 2Ag(s) (2.5)
T (TRAFU)  Culs) — Cu?f(aq) + 2e” (2.6)

€ @1 S Fehal ® T erfufsran welientor (2.5) wd stfufswan weieRor
(2.6) 1 AN GHIFIT (2.4) 21§ W6 oot oIS helie H1 0@ a9 HIR
TARIS TAle &1 & & & ¢ Ud & 74 ghR ¥ Fefua fea sn
kel B—

Cu(s) | Cu*(aq) || Ag'(aq) | Ag(s)

T &1 U & T Eam) = Ecty — Earty = Eng/ng — Ecu?* jcu (2.7)

31ehet 31d WA o fawa &1 Ao Tl TR S dehanl g9 hadt & o1 Tall &
fawal o iR 1 41T Hehd € THY WA 1 emf T el €1 AR e w@esl W
T Toie (314 Fet) w1 fawa =aftd & of @ 59 qmier gl o1 gt
fawa T feran ST Gehar 81 IR & SER A EESSH goeele A 37
et 1 (F1 2.3) Pt(s) | Hog) | HY (aq) 5R1 Frefua feran S €, skt favma
frefafea sifufean & gma g adi w=, 3 e e mwn e—

1
H' (aq) +e — 5 H(@

U BESSH Soieie | ®ifeTH sieh § olftd wifeTd SoieRie Bial Bl
ol STl faead o Fmfssa 311 € T 39 W S RgeM 19 93-9% &I
S 81 BTESISH T 1A Tel SeRiiehd Sl STeeenatl whi Wigdl, $ehTE WM W
feer Tt St © (Fom 2.3) 1| z@emt 1ed © o foreram o gEgeM 19 @ gE
1 bar T BEESH 39 ! Higdl Tk Aler gl 2|
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TS ToiaRie H UAe (wed a1 Fer) qen el g ¥ &1 heils &
H) 10Ar ot o e o et o e g seie | g Gt foren
< S Wehell €, 1 298K W emf, Y 278 el o ruwE fa9e 1 94 < 2
s qfedt SR arel o1ed Yol B sTaTed S ST TS B GEA S

= I ST Tt 1 favd, qifedt SR 6 318 ¥ o A favd, B, o a0

08 I 2
OE EGo =ER —Eg,
5 Sl ES,, §el &1 UM faed T ES, 9O ES, A9 e ue o #R
E 1 31 Tell & A sorRe fave 2
\__L I/ <fh " TGS TolEie w1 favd Eg, ¥ g € o
ﬁmﬁsﬁm ﬁ EGe =Eg-0=Eg,
T 2.3 7 FESA frfafes @ 1 #ft@ emf 0.34 V @ 5 fF freafafan o ot
geiFzis (SHE) SAfafsran 1 OIS soeRe fave s 2
Tei—
Pt(s) |Hy(g, 1 bar) |H'(aq, 1 M) | Cu* (aq, 1 M)|Cu
1Y Ha sAfafran—

Cu® (aq, IM) +2e — Cu(s)

=6t wehR, Trefafiaa 9 &1 \ifdd emf -0.76 V ® S o fr=fafad
e ¥l Afuleran & A soieers favd o §d 2
-
Pt(s) | Hy(g, 1 bar) |[H" (aq, 1 M) | Zn** (aq, IM)| Zn
a1el g Affeha—
Zn** (aq, 1 M) + 2¢” — Zn(s)

v feerfq § A soieRrs fave w1 oAeHs 9 3R S @ R cu®t
3P H 31T 6t G | ST 9 37afed 81 S 81 59! faudid v dee
T g 1 SWe afvid A aRfEfadl | Egem $EF Cu @i Afedisa
& T TWehd (31 BH € ol he Tehd © foh eIESiSH T W Sl Wi
{qfed #T Hehdl 8) SERT Cu(s), HC1 § & Horar 21 Tefes ot o o7
A A 9 Afdigd il @ 7 R grRgeT oAl Wi gEd feufa F e
ToiRIE fawa 1 SHUcHes 9 STa shidl @ foh BEere o fsieh o1 stfedfigha
F HHd © (A T e Al 1 e7ufed H Fehdl )|

=0 Ut & IRued o fom 2.1 o wqa S O w1 v Afufewmenet =i
71 yohR @ forn w1 Wk g

EiE Sazﬁj_é’— Zn(s) —» Zn*(aq, 1M)+2¢
T soRe— Cu? (agq, IM)+2¢e — Cu(s)

35y SYAERH
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qqAteET 92

el w1 wHY rfafmer Swiea erfafmenett w1 A et 81 etefq
Zn(s) + Cu®** (aq) —» Zn**(aq) + Cu(s)
T T emf = ES., =ER% -Eg,
E%., =0.34V - (-0.76)V = 1.10 V
FR-Foit e TH @l S Ge SfET RS & w9 § WA e
g1 3 stfaferan & 9w T oidt, Iq SRl U s stufme & fag
TS ARl o o o oy ST Tdg UEH I 21 3R o fau frefafad
314 ¥l § Pt &1 STAN BT 2—

TS TS~ Pt(s) | Hu(g) | H'(aq)
fSrment ared afufspen 8= H (ag)+ e > % H,(g)
S SotRie— Pt(s) | Bry(aq) | Br (aq)

et o1l stfafeman 2— % Br,(aq) + € — Br(aq)

T SIS foee g Tl € T oH g e ool gee S ohe
Thd €1 P = 1 Tl o sl o foa ue soieeie fave
o O groft 2.1 ¥ fRu w #) A fhd sk @ uee oeee v I
Y iferer BT © dl 3Heh! eTufad STeen BEeSH 19 W sAfues Tl Bt 71 3
YR W, IS T Seleie fa9ea Shoee Bidl € di eEgisH 19 S§ THeie i
ayaferd eraeen 4 ifieh Tl gl 81 718 3@ S Hehal @ foh ARl § wegeti
1 UM Seieie fawe Seuan 81 78 3T sl € o weqeiida 19 (F,) &1
TIANES A (F) W orafad 8 &1 wgfa eifushad €1 3fd: weeide iy
HeeiqH Sl eh © Ud TI3iEe 3P Seoiad Sqere €1 olfedd
Toiaers favwd =au 2, 98 ST e ¢ o ofiform o1 geeian sifeiteniar
& Safeh efiferay o Sieia foeml o Yeeiad SToeeh €1 98 <@l S Wehdl ®
o groft 2.1 ® 59 89 SR G A9 H 3R AW € q "EF sedaie fawa wH
Bl ST © e S o WY ATafHA o Al SR w1 wfiels w1 e
STl Sl © T < 3R o TSt 1 SUeEE eTHal Sl €1 agd THEf
Yol 1 AT ITAN foeal &1 pH F1d & H, faear s, aremewen
feeien qe 311 SN E O T favafida Al § e 2

2.1 @ Mg | Mg &1 9% Toeere favd o ffg yehR 9@ a2
2.2 F1 39 TF T & U H W Gothe F foowd @ gHhd 27

2.3 HAE RIS fawe w1 et %1 Fier w A 18 vered SaEy S st uRfefiE § te
AT 1 SATRAHd T TR B

LSICEMERIGE A0
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HRUT 2.1- 298 K W UM 3eie2ls faud

AP Weld TS % ®9 §, T Sl g9 o &9 H IURd ¢; 19 T o9 HHY: ¢ UH s ¥ W Y B

A Fy(g) + 2¢ — 2F 2.87
Co® + e — Co** 1.81
H,0, + 2H" + 2¢~ — 2H,0 1.78
MnO, + 8H" + 5e” — Mn?* + 4H,0 1.51
Au® + 3e” — Au(s) 1.40
Cly(g) + 2 — 2CI° 1.36
Cr,0,> + 14H" + 6e” — 2¢r** + 7H,0 1.33
O,(g) + 4H" + 4e” — 2H,0 1.23
MnO,(s) + 4H" + 2¢” — Mn?* + 2H,0 1.23
Bry, + 2e” — 2Br” 1.09
NO; + 4H" + 3e” — NO(g) + 2H,0 0.97
2Hg* + 2e” — Hg,* 0.92
Ag" + € — Ag(s) 0.80
E Fe’ + e — Fe** 0.77
O,(g) + 2H" + 2¢ — H,0, E 0.68
I, + 2 — 2I° 0.54
Cu' +e — Cul(s) E 0.52
Cu®" + 2e” — Cul(s) 0.34
1 AgCl(s) + e —> Ag(s) + CI ¥ 0.22
E. AgBr(s) + e —> Ag(s) + Br- «E 0.10
2H' + 2¢” — Hy(g) 0.00
Pb** + 2¢” — Pb(s) -0.13
Sn** + 2¢” — Sn(s) -0.14
Ni?" + 2¢e” — Ni(s) -0.25
Fe* + 2¢” — Fe(s) -0.44
Cr*" + 3¢ — Cr(s) -0.74
Zn%* + 2¢” — Zn(s) -0.76
2H,0 + 2e~ — Hy(g) + 20H (aq) -0.83
AI®* + 3¢ — Al(s) -1.66
Mg*" + 2e” — Mg(s) -2.36
Na* + ¢ —> Na(s) -2.71
Ca® + 2e” — Cal(s) -2.87
K"+ e — K(s) -2.93
Lit + & —> Li(s) \ ~3.05
. EEE E° ®1 s¢f & fF i 3@ HY/H, 9 & gad § Yad STTEEE 8
2. e E° @1 o1 @ fF Yeiew g H'/H, F9 1 go@ § a7 sEmw g
37y SYRHEH
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23 aa{ge vd @ § g A ® TR solaeie sifufmer o we wmed Tl 6 Hier g
sifesoon TH THE T TEvIS TRl R I8 T ¥ F FE A @i fE soee
Afafrar—

M"™(aq) + ne™— M(s)

o foru ot off Higd T A SESiSH Seieie o |IUe |1 T SRl fawe
1 yer freftd foren s g 2—

o RT [M(s)]
) = Bl = D (g

<fh M(s) T T, THE AT ST 7, TEfTT—

e _ o RT 1
()~ ) T e M ()]

(2.8)

En @ T80 @ ufeaifom feem s og@n ®, R W feems

M2 /M

(8.314 JK 'mol™) 2, F %2 feri® (96487 C mol™) 7, T shfeed H dr9
FU T W [M"(aq)l, [M™(aq)'] TiEs 1 Her Figd 8-

9 ¥ ¥ Cu?t TE zn?" o # fR o Wigar & forw v ferad -

Sevirs % for
Eeren) = Blowca) = % mm (2.9)
Tire o fee-

B oz 20) = B 2m) — % an%(aq) 2.10)
e fasa—

E(@FI) =E(Cu2+/Cu) - E(Zn2+/Zn)

1 1
_ © RT = o RT
B E(Cu2+/Cu) “oF In Cu*(aq) E(Zn2+ /)Y R In 7,244 qQ
RT 1 1
= °© - E@ + - ll’l — ln
E(Cu2+/Cu) (zn2*/zn) 2F cu? (aq) 7n% (aq)
RT, [Zn®']
Eey = By = 5= 75 2.11)
(%) (W) 2F [Cu2 ] (

TE 3T S Tkl & FF E o, IF 2, Cu?* T Zn?* &1 Figal | fsfi
I B 98 Cu" T i WKl a5 W d&dl @ T Zn>" Al 1 Higal
qQH T H B

LSICEERIGE

Rationalised 2023-24



THRIT 2.11 H YIhfdeh TIU oF STER & 10 H EAARG i | TG
R, F & A @A T, T8 T=298 K W Ig = YR ¥ wgad Sl 2—

0.059 . [Zn*']

Ecmy = Ege - > o8 (2.12)

AT sereRrel % foru Tetaeil Rl e (n) HM B S, o et
Sy

Ni(s) |Ni**(aq) ||Ag'(aq) |Ag & fow i TRt et g @ ferat
S TRl B

- g°_ _RT ;, INi"]
EG}H) ('@WT) 2F 1 [Ag+ ]2

e Teh W St Safafema—
aA+bB0OMO- cC+dD
o fot i g 7 7R @ faeh s gehdt 8-

o RT
Ego= Egmy — 5 109

o RT . [CIID)*
= B = 3 I AF(BF (219

Saeeor 2.1  Tafafea sifufean o 99 =1 fefua sifsa)
Mg(s) + 2Ag*(0.0001M) — Mg**(0.130M) + 2Ag(s)

Th E gy 1 TRhCH HINT A E 4y = 3.17 V&I

gar @ T srfufRa o O i R weR 9 feran s HeRan 2—
Mg | Mg>*(0.130M) | | Ag*(0.0001M) | Ag

RT, Mg**
E. =E. -—1In
Eercl Eercl
0 T 9F  pgt?

0.059V 0.130
log 5
2 (0.0001)

=3.17V - =3.17V-0.21V=296V

231 ¥ wHetor AR @ wa (fad 2.1) # wRwy B Ak w e S odr e sfuafEn
¥ W feemim N e

Zn(s) + Cu*'(aq) » Zn**(aq) + Cu(s) (2.1)
S-S T TeRAT € Zn®* SIEHAl 1 Figdl Sgdl Sl @ SEfek Cut
AT 1 WgaT St Sl 21 36 S0 WeA 1 dieedr, f aeetdiet g/ uel
ST Gkl €, Tt St ¥1 F® 9 99 Cu* U Zn?* SIgHT ki Gigar feer

39y YR
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Bl S B U dieeHieR I USHish <9Il ©1 718 3T e @ o fufsmen o wre
T &1 g1 €1 T9 ST § e THieR0r i 7 yeR o foran s g

%_
2.303RT, [Zn®*']
Eusn=0=E_ — lo
(FeT) ('@lﬁ) 2F g [Cu2+]
2+
- E(e@ra) _ 2.303RT log [Zn="]

2F [Cu®*]
R GrETerEe W,

201 _ st (2.1) % fom

[Cu®]
31d: T = 298K W ST HHIU i 7 TR 9 fomar s dehar a—

o _0059V o
By == —10gKe= 11V (Eg = 1.1V)

log K. = LIVX2) 57988
0.059 V

K-.=2 % 10% (298K W)
T w9 H,

e 2.303
£, = RT

TR, (2.14) 9 & qHe favdg e 9 feris o o9 Sy S

21 39 YR tfaferan o foru wmer fomier, 59 o7 YR Ao 99e e ©,
I & 97 E° 9H 9 uRefed R ST gl 2

log K (2.14)

SaEeor 2.2 efafga sifafsear =1 9= fes aRefaa swifse—
Cu(s) + 2Ag*(aq) - Cu**(aq) + 2Ag(s)

(]
E(ﬁa) =046V
acl o 0.059V
Eny = —5 — log Kc =0.46V
0.46 Vx2

Alog Ke= 5059y = 15.6

K. =3.92 x 10'®

2.3.2 JEEENR Yol T Uhe H o o fagd w0 g vefed ardw oo faeda fawd &
fTfmaT & fireg  PEA S SR B 81 A BH ook U W ke w1 o Wed @
it SATEYT T T8 SSHAUITE i1 BT Tea=t el o g fohan =1 Sehaviig s

fitsst Sott ® T o R BT €1 37d: A Tl 1 emf, E Faled @& nF

W foam 40
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wd AfAfsran 1 filss &1, A G =1, 7
A.G = — NFE 4, (2.15)

TE TR ® & Euy & @9 T9A 7, A AG TH HEHS
TR E o © gt 7F n' W AR s 71 3w yer fefatea
Afafrar—

Zn(s) + Cu**(aq) —> Zn*'(aq) + Cu(s) & fau 2.1)
AG = -2FE 4,

qen sAffeRa

2 7n (8) + 2 Cu*'(ag) —>2 Zn**(aq)+2 Cu(s)

& AU, A.G = ~4FE .,

Ife gaea sfufraer el =t disdl T HhE @, ad

(S)
E(ﬁa) = E(T}lﬂ) 3Ad:

AGe = —nFEgm (2.16)
T UFR E ., o HT H BH TF Hew ol SERTaeh T e, ik

e fiest Sstl A,GS, I T Hehd 81 A,GS 9 g0 1= weftenor g1 9=
fteriehr 1 Ufieheld T Hhd 2
AG®=-RTIn K

SEEO0T 2.3 e el o foiu A O fava 1.1V 71 fefafaa sfufswan o fou gmes firss
Sl o1 e ifsu)

Zn(s) + Cu*(aq) — Zn**(aq) + Cu(s)

B NGO = - nFE G,

ST TR § n 1 AF 2 81 F = 96487 Cmol ' T E[, = 1.1V &:
AG® =—2x1.1Vx96487 Cmol ' =-21227 J mol =-212.27 kJ mol™

qraAHET T2e

2.4 pH=10 o Toe@ o Gueh oTcl BESSH 3HaeS o fav9e i Uiehod i)

2.5 TH ¥ % emf I Wiewer Fitw, e frafafaa sfufsn g6 21 feon w1 g B, = 1.05V
Ni(s) + 2Ag* (0.002 M) — Ni®* (0.160 M) + 2Ag(s)

2.6 % o food fmafafea sifafeer @@t 8- 2Fe® (aq)+ 21 (aq) — 2Fe® (aq)+1, (s)
#1298 K 9 W E_, = 0.236V 81 ¥ afaferan #1 A= fitesy ol w6 w1 feemior a1
TReher ifsy|

4l SYRHRH
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LSIRECRIGE 2

faga o SgasTTeR faerl o weee W fFER W@ 9 9d 9 ) w
R e stavaes @) fagdia uiiy #1 i 'R @ frefa fmer s @
TS T8 M [ohm (Q)] H A1 ST § S SI Al ° (kg m?)/(S° AY &
T 21 38 B U %1 HeEd § Al S Gkl @ o ey ifaes fame
o regA o uRfea @1 ek #1 TR o a1 fagdia ufay STt o |
o STIRTTU T ST T 8AFc A & Ffaeimard gl g1 s1efq

1 1

R —orR=p — 2.17
<A P A ( )

gt feris p (i, T, rho) =1 wfediererar (fafere wfader) wed
&1 THHT SI 3T AW W (Qm) T T AR : THRT T0adsh 3 TR
(Q cm) ot STEM # for@n S #1 S JUPAC 7 fafire gfeis & @ w@
UfeRierehal U8 Wit IYIET ol &, o4: Yk o Nl o U=i H gW
feRierehar U T &1 SUANT RN i &9 o fopet uered o6t wfciershan
ITHT I YR § e TE Teh W ol B U THR U FIE H &AHA
1 m? B T 3@ S Fhal © foh—

1O0m=100Qcm 3 1 Qcm=0.01 Qm

HiRIY R =1 ehH, OTetehed (conductance), G Healdl 8@ Td &4 e
oY I HE T

Ge— -A__A (2.18)

L
Ry l

wTetehed 1 SI " St & 5 et 'S o Frefud fohan s @ e
98 ohm (I mho) I Q' & qod 21 URKIUHd 1 Ui, wHTeTehar
(fafdTee wrTetehear ) Feaa € T8 wdieh « (e 915 ian) 9 W& i 2
TUPAC + faf¥rse =retehed o € W =cishdl I165 1 ST 1 €, 37d: 31
T H &H dTelehdl 365 1 & STAM | =erhdl o SI 9F Sm™' 8 T’y
W «, B S em” H e e s 21 forelt usied a1t S m! H wrershdl s@eht
e A €, 99 T8 1m el 8 T TR STIIE FIE &% 1m? Bl T8
FHA®fF 1Sem™” =100 S m™|

FRO 2.2 W FE @1 S Gkl @ foh =eiehdl o WH § 1! f=ar gl @
TE I8 T 1 Yepid W R et €1 ae 59 a9 e ool R et @
S8 W @R "o fRa S @1 Wlelhdl oh SR W YK i wTeiehl,
forgaRifer we stef=ererl & afiepa fepean T 21 wrgedl e faserget 5t =T
9gd Afsh B o HRU 3 AIclh Fel Sl g1 he ST S HleH-sish
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AR 2.2 FT I USTS oF 298.15 K W =ATTehdl o WIH

TR Seta faeeT

Tifeawq 2.1x10° E| 3.5x107°
qs

SHIqL (fe) 5.9x10° 0.1 M HC1 3.91

faeer (|7 6.2x10° 0.01M KCl 0.14

[\g LOX . a .

TMee (EH) 4.5x10° 0.01M NaCl 0.12

A (TET) 1.0x10° 0.1 M HAc 0.047

YpTEe 1.2x10 0.01M HAc 0.016

agaie arsferreTeh

HE (TAH) 1.0x107'6 CuO 1x107

A 1.0x107'8 Si 1.5%x1072
Ge 2.0

(FTEA-Tot) , YFTEe U6 B FEF q50F 9 TaEE e e S
i, S faedt (frfas) onfs S8 ugred 5! =ieshar gd %1 =it 2,
Tergerielt eomd €1 o Tl S faferera, Sifta fafewa, Afeem srdhee
SeRT =Tetehal, =Teteh] Wel Tagaqifeml o wet Bt 2, srefeireter shead ¢ o
¥ Heaqul Toiaeiteh gatel €1 g wee, T witenfus w9 9 srfaeners wed
&, I UfcRIeTeRdl A1 3THd Feiehdl 9Tt 819 €1 Teel GHe S o foR Shaet #qe
Te e € §gd 9 ari (0 to 15 K) W SAfc=ers gt €, W Siehel 55
Y ffrer uqd we fufya eede ff @ € S 150 K Si9 S=a ardl W of
FAfrarerRal Tud 2
el o ferpdia =ershea i wifeden =1 Seieif-eh =etehedl ed & qell 78
AR 1 TG S FRO B 2 SIS Atk 1 T R e 8-
() emg T gFfA T FEA
(i) T TR HASH SAAA i F&A
(iii) @9 (F€ 19 F@H T HH Bl ©)
TR T FR 9 a9 i ® T g R 9 et S €, safa enfers
et o1 HEET URetdd @dl g1 Srefereie] o =rciehed o1 fshanfary feen
Sfeet 2l
*  goaifeh W agdd — 1977 § Hh-fedfie, gWR aur vikeEr 4 @i #1 e il g @ agorbier @
vicefaiedT agerh 9 fHal S Gehdl & S EieT ary & Gy § A W lfcas wHE Td wieidhdl 9 Y ol
21 3§ a5 wgd § FEHT GgTH-=ITE GAC T &, 59 GeANAA, TeAlfier aer e I8 Hifeaw o aret
FTA1T TgAF YUIG: e, BIESIT AU FH-FHH ASIoH, SR TT GBI GRT a7 814 & HRU GrET o1gen Hi
T F STfE gok Bld & FET, 599 gow] aeRa a8 o "Hdl 81 s6 SR ST ey S| At o o

gld &, 37d: g79 ZIfoey Sidt goiaeiten gieadl a1 g€ g arell wified e a9 Gehd &1 Fieish agersl &1 @ &
g de-feifie, &R qur viEr & ad 2000 @& EEA fGFE % Add [WERR § [k HA T ol

43y YRR
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2.4.1 IR faeaqt
& STAhdT ol

ferT 2.4— T 3TTT-317T JHR
& FAFHAl eI

LSIREMERIGE

AT TG oI | off At 1 § SRS Ud gRgied 3 (~1077M)
9 Bid € S foh 3H 9gd e1ed =erhdl (3.5 X 10° S mY) WM & &
FEANTHZ ST H Sliel T W 70 I foerd= i g i & foredd ferera
1 wershdl o Sl 21 faera o Suftyd el o Rl fagd o =i i
JeATESA A AR AeThed hed &1 AgasITEe (eTafR) ool
wTetehal frefafad o HeR s 8-

(i) fHelTe Tq SEqersred i wFfd

(ii) ST 3T T SATHY T 31 fIames JieH

(iii) foeT@er 1 ki T sHeh! M

(iv) SIS HT Fisell

(v) @9 (A9 9gH R T8 el 2)

o T Tk A faeeE | e ¥/ (DC) Welfed it W Sgaadmfis

Afufsraneil o ROl TEehT Hered qRdiad 8 Tehal € (TS 2.4.1)]
B0 A € for U giewem foet (99) o gr ot orama wiedier =61 @&t o
foran <1 weahar 21 fong fordt et faoem o wiee oroq o e < g
1 WA T TSl €1 9UH 98 T T ¥m (DC) yenfed s W faer s
T 9% Sl ¢ T % T faead 1 eifes dr a1 3= 3 =esh
e ot 9 Sier &l <1 Tehdll Ygell THEN &1 e Yoaad 8 (AC) 1
TN ek B TR ST @1 S gue U foeiy yehR o fewmed fRw gu U
%1 IYANT ek B HI WAl €1 39 TBI i wiershal Tol Hed 2| =eiehdl 9
#% feomedl § Syosd € wd < Wa fesed foa 2.4 ¥ gwiiw M €

e T WIS s (wifeTd dowiet) ¥ focifaa (gew fawfem enfee
Pt = SgauErET fafy grn soiagiel w fafrd fran st 2) & soiie B
1 Sk STIIET HIE HT &kl ‘A’ BT € IR 3 1 0 ¥ g ed §1 39 TR
ok e o1 forerad ' @ T 'A' SR 1 o el 1 hicH Bl €l
e o 36 Hiem 1 gfy fefatad g g feon sm 8-

(2.17)

T 1/A 1 ¥ i el S © 4 wditeh G* o oot T S 21
IE SIS o el 1 g0 We Ieh SAIHEY HIE o &hel W R il € wd
Theh! formr ofarg ! BIdt 81 39 [ 9 A T HH WA 8N W URehterd fha s
Thdl 81 L U6 A 1 WA 7 Tt ergfasrsies €; dfew 9 6 sifagea
off Bl 1 Ul Feertish ol WIERU Teel | i1 =eishdl ol foreta ol =etehal
T § ot o SHHT FiekiYl WY T T ka1 Sn 21 39 ¥ o fow g
GErd: KC1 foera™ 1 S9N id ¢ TSrEeh! =retehdr fafa= digaiei ug qrg
W URYGA ¥ T gl € (ERO 2.3)1 Wt feemie G* bl qd Freferted
GHeRLOT | S ST Eehdl B
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[
_Z =RK (2.18)

G*

T 91 9 feerieh &1 919 A1 81 S W 89 91 39an forelt off faerm
1 Wiekie o1 =efehal A9 | Y Fehd &1 Uile WA i oFerwen fas 2.5 |
TmiE T T

T T Uiy R, T R, T IR Ufale R, Td 7= Wil R, oiell
eTshdl Tel Bl ©1 BIeee forst ek <iferl, O (oscillator), (/=3 agfa wi
550 ¥ 5000 =eHUI Ul Yehve orell Jeredl U (AC) 1 Gid) § e Tl
S 21 P U SUgH GYES © (Th BSHH A1 31 faga gfem) qen 9 dg=e o

1 forg o yenfed 7 eidt a forst wfera g 21 59 Rt d-

fera 2.5 dgaeraed &

R, R
faereT & it T WRRIY, R, = —L 4 (2.19)
T FT =TT Ry
ARUT 2.3— 298.15 K W KCl @l TTeTehdl UG HIR <ATeAehdl
mol L1 mol m™ Scm! Sm! S cm?mol! S m? mol™!
1.000 1000 0.1113 11.13 111.3 111.3x10%
0.100 100.0 0.0129 1.29 129.0 129.0x10
0.010 10.00 0.00141 0.141 141.0 141.0x10*

STl TR aTeTehd] HeT IUesy & 54 =refehdl 9 § 3ufterd faermm
1 HeAshed A1 Uiy W € uel S Gehdl B1 Uk O U § sufted faera
&1 g ferier wd gfeiy 9 B W foerm &1 = fefafaa gt

g & - TEHdA o—
K:L:g (2.20)
R R :

T & faomas ¥ iR gam A W, fafa= Sgheroeeal & faaaAt w5
ekl H AR a5 o heaa®d a9+ dIel AT oh STE¥ TS STHY qe
ITeh! Wigd A1 fawa yautar (Potential gradient) o Tdd 3T oF e
1 gfaen § for=iar o5 wRO S €1 o fifas w9 W uw aifess stefget wfer
1 IR HE Tevaeh €, T8 HieR =efshal (UM STU[H =eishdl) Sl Sl
21 58 A, (M o wiven) o frefua o € 98 foe" &1 =csha o
frefafaa gt & g Hag 82—

K

e =Tt =Am=€ (2.21)

45y SYRHEH
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IRFT GHIHWT | A€ x Hl Sm™' § T KT, ¢, f mol m™ H =Fe
e STt A, 1 95 S m>mol ' B TE A <4 9vg © TR

1 mol m™>= 1000(L/m®) x Hie’kdl (mol/L)
3d:

kK (Sm™)
AnlS m® mol ™) =y oo S e (mol L)

I TH k T AEH S cm! TE WgAT 1 qEF mol cm™> & a9 £,
& S em? mol ™! B 38 frAafafad gHistor 1 ST T 9Rehfad fora

ST Hedl -

1 3
A 2 mol! _x(Sem™)x1000 (cm” /L)
= (Scm” mol ™) mol/L)
YA S YehR o A5k 9 fohy o €1 < s fefafea et
SR WG &
1 Sm?mol? =10*S cm?mol ! =

1S cm?mol™? =10* S m?mol .

3&E01 2.4 0.1 mol L™ KCl foeta @ R gT Teh =ershel ¥l ol Yieliel 100 Q 21 AfE 3&lt
T ga 1 Yfai¥ 0.02 mol L KC1 faerEm s W 520 Q & @ 0.02 mol L KC1
faerm =1 =retehdl Td Aol =Tetehdl Uiafad il 0.1 mol L™ KC1 faeraa &t
eTshdl 1.29 S/m 2

g@ O feeis frefafead g grr e s e—
Ua i = G* = dmeshdl X il
=1.29S/mx100Q=129m"'=1.29 cm™
0.02 mol L' KClI fae=H &t =rashar = 9 feeries / il

*

_6_129m s sme
"R 5200 m
Hgal = 0.02 mol L' = 1000 x 0.02 mol m™> = 20 mol m™

248 x 102 Sm™

Pomolm? - 124% 10* Sm’mol !

ﬁa?%naw=/1m=§=

fogdeud:, k= ———— =0.248%x 102S cm™*

GRS A = k X 1000 cm® L' molarity ™

~0.248x10% S cm'x1000 cm® L™

0.02 mol L-! =124 S cm® mol™’

LSIREMERIGE
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S@E0r 2.5 0.0

5mol L' NaOH faeia o shierd =1 forgd ufedie 5.55 x 10° ohm 81 38eh

=M 1 cm Td @aE 50 cm 21 S9! Yaiuehdl, STeiehdl e Hier dreishdl &
TR Sifa|

2.4.2 Qigar o WA
ATl TS
e oTeTehal o

A=n1r2=3.14%x0.52cm?=0.785 cm? = 0.785 x 10 ~* m?
[=50cm=0.5m

pl RA 5.55x10°Qx0.785cm?
A l 50cm
=87.135 Q cm
W—K=l—( )Sem™
p 87.135
=0.01148 Scm™
Kk X 1000
Hiel =reAehdl, A, = — cm’ L

_ 0.01148 Scm™ x1000 cm?® L™
0.05 mol L™

=229.6 S cm? mol™!
€ 89 'cm' o M W 'm' & & ° fafi= iy @1 afeeq e =@
_RA_5.55x10° Q x0.785x10* m*
| 0.5m
=87.135x102Qm

K = l =&Qm
p 87.135
=1.148Sm™
% K 1.148 Sm™!
A = ¢ 50 molm>

=229.6 x 10* S m?mol™*

JEAATTIT FT Hisal B IR o W~ Aeishdl TS Hiek =kl A1 o
Red el Bl g9l Td Yot Il YRR oh SgdsTIeedl sl Hisdl ¥eH W
STeThdl BUSN SI2dl &1 ST 39 q24 § <& &1 < Tehdl @ foh qahaor e
W U ST e W fagas o S oTel STl i HE se St ¢l TRt
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= 400
CH,COOH

A, /(S cm’mo

200
KC1

0 O.i2 O.:4
c'?/ (mol/L)"?

faT 2.6— Seftg faaas 4@
vHifeE o (gaeT
dgaeTeed) T
feran  FANIES
(HeeT HGANTZT)
fere gier =TT &
faodia ¢ &1 3|

WA fogm p48

ot Figar W forer@d ) =rerehdl 39 foei@d o SR STdH 1 diciehe Bl 7,
99 TR THE g0 W fod T TR SR FIe eEhd o § wife ™
OIS o Hed @l T g

g Frefafad afeo 9§ o 2—

xA
)

fordlt <t TS Wigar W T faoaq i Hier =Aetshdl 39 faeeE o VSTREE
1 weTehed §, fSeH SEqeTased o1 U Hiet ¥ell € a1 S Th-go 9 gt
T W o, A STIUR & &9%d Al J SeaRIel oF Hed @l T 'l ST

G = =Kk (A Td | I & SYgH THEA m A cm | B)I

Hfh 1= 1 T A=V (3TFa, TS dJe[erdsed %1 T Al qeil 21)

A =kV (2.22)

Tigdl ¥ & WY Hier eiehdl Sgdl ¢ THT 3afeiT g1 © Fifw 98 Fal
AR (V) ot o S © fSed U Aie dederdeed Sufterd Bl A8 U T
2 fop foemm o gt W e # gig « W e ol Sl i ger § el
a1fereh it ©1 wifeh ®9 ¥ 51 212 98 € foF & g2 Wikl W, A, ! 36 THR
TR feman <1 Fehal © fF 98 deQeTRed o 39 faeEd o 39 I
Terhed € o Aershdl T o WRER TS g0 R feod soiadiel & qeg @
T € TS T Sy H1e &9l 3a1 o1 @ fF o7 faere o s9 gaiw
T 1 GHIETSA Y Hoh e SEAeTsIed 1 Teh Hiet Foil 81| ST Figal
I 1 R g @ © qel HioR Heishdl YT HieR Sefshd] el @ T
30 dteh £5, © Trefua foran sman €1 Sigd oF W A, ° Uied Yol T gad

| ST § TemT-Tert B § (P 2.6)

T ARSI
Yol SERerTEedl o T, A 1 HE 9 o @i iR aed © ud e
Frefafead gefieo g frefrd far s dehar 2—

A =E’ ~Ac* (2.23)

€ @ S Wbl € T S A, 1 /% ok faudia emfEa feren sy (femt
2.6) i Y, Tk Hieft @ e el @ e ofd: We £ Ud @l -'A' o el
21 fa U foemas U6 @9 R feriE A’ H HF SgAeTTEed o TR, 31eiq
oo o SgdeTTeed & fodisH o S oM T HUmEE & e W R
<l 81 #1:, NaCl, CaCl,, MgSO, FA: 1-1, 2-1 TS 2-2 SE[sqeed &
w9 § I W € TF TR o Gt Sgaeroeeal o fore ‘A’ 1 9 99 g 2
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@@ 2.6 298 K W fafy= wigdisti o KCI faemml 1 Aier =reedie frefafed 8

c/mol L1 A_/S cm? mol™
0.000198 148.61
0.000309 148.29
0.000521 147.81
0.000989 147.09
T9E foh £, To /% o Heq 3ei@ U Giedt Y@ g1 KCl& fau £ ud A
A A IS

ga & T WS w1 oNge o W eH I §
c'/?/ (mol L™ )'/? A_/S cm’mol™
0.01407 148.61
0.01758 148.29
0.02283 147.81
0.03145 147.09

A (y-3180)TE ¢1/2 (x-2187) =1 e Torst 2.7 W < T &1 4 <@ <7 Fehell

2 for o' o T i R

fara 2.7— cVe & faeg A,

A gREd

FHd:@e (¢'/?=0) 4 gH Ud & fF A= 150.0 S cm? mol ' To

=_-Q = 87.46 S cm? mol’l/[mol/L’l)l/z.

149.8
149.4
149.0
148.6

148.2

A,./(S em’mol™)

147.8

147.4

147.0

1
0 .005 .010 .015 .020 .025 .030 .035
¢"?/(mol/L)""*

HIEUSY (Kohlraush) 3 % Yool Sgdeaeedl o faw A, & WH o
werr fore e o Frafidde w1 sraeis fhan Sl g ff Sgaseeat
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NaX T8 KX o AJ o AFl o1 3t frelt ot ‘X' o fore o feer @ 2
3TN F fAu 298 K W~

[e] [e] [e] [e]
m(KCl) — A Am (NaBr)

A

m(NaCl)~ “‘m (KBr)

(e}

~ 23.4 S cm? mol™!

m(Nal) —

=AO

m(K)

A

qel 3H YRR 9 T foh—

o o o o
Am (NaBr]_ A A

m (NaCl) m (KBr) m (KCI)

IR Y& o YR W S=IA M o T TTHT T hHIeRTSIT
Tram faam wiewse & 38 Faw & AN T SemeiuEed @i i
TR SATTehdl ehl Sk &HTEM TS HRUTEN oh STeRT-T6N GRTEE & 3T
% Sre Tefua fRam ST Herdal 81 30 WK, A% A%+ T8 A% A
Hifeaq Td FARES SEA 1 G HieR Seehdit i df Sifead aarigs i
Heid HioR ARl FrEftEd ST g & ST S e—

A; (NaCl) — ;LONa’f + 7‘001’ (2.24)

s ®9 H A Tk SgasrEed foEeE R v, O U6 VRO <
2 9 THH! HIH HieR =etehdl &I FEfRed GHRTor g T ST Hehdr a—

AL =V 0, + VAL (2.25)

~ 1.8 S cm?mol™

Tl )0 T 0 HUI: A WS HUMEA ki HHN AR SAhdt 2l
298 K W $® ¥MEHAl Td oAl o A%k O Grvil 2.4 § ¥y w )

AR 2.4— 298 K W FB 3T hi Tl H WA HIeR DATAehd

H*
Na*
K*
Ca?*

Mg?2*

WA faae @90

349.6 OH- 199.1

50.1 cr 76.3

73.5 Br- 78.1

119.0 CH,CO0" 40.9

106.0 S0y 160.0
el ST

THifes 3t i gl SgdeTIEed S=d Qigdl W o7eq foiferd i €, or: td
AT & A, W AT ok WY e, feriis w0 gig o o e @
IROTHEEY Teh Hiet JEaeTIsed aiet e & el 3T@a= o 3Tl 1 e
Tt T 3T TR o, FIRTdan ST Figdr o THY qHHO W A, I g
7 (f9 2.6) 1 31@: A1 HH A,, % I Hisdl 9 dfgd¥q (extrapolation)
SN 9T T fRA S Gehdnl 3T qqa1 W (ST Fisdl ¢ — 0) SEAeTIE
guicen faeifsi € Sl € (o=1) g g 9 Figdl R forera i wrerehdr sat
#0 8 Wl € fh gHoh arfash WA Rl A WO ST Gehdll 31@: el
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SRER0T 2.7

SRB0T 2.8

JegaeEdl o AU A, FIORSY 1 EE & fou T s fam
SN T q1 Fema ST ekl € (SN0 2.8) | Tt oft Wigen ¢ W A% T
H AET 8 @ 3 HIEA ¢ W HeR dretehdl A, Td HHid HieR =Tt
A S U ok |ieehe A S Gehdl 81 39 WehR—

—
i (2.26)
iR ot S geel ST & forg
ca? cA? cA,
Ko = 1-a) ) 402 g jAmD: A (An‘lm-/\m) (2.27)
m El o
RISy Tam & arwamT

AT o TS SRR o RioRISe 7w &1 SRt ¢, frdt off degdsTTeea
o AT o A° Al W Ag, 1 URehe il H99 ¢ $Hoh SAfaiie IS gH o
TE WGl ¢ W Ay T Ay o6 | TG 81 dl Teifeeh 31t S gl Seaeraeea
% fou sqet fodem e Jd & o g9a 2

gRoft 2.4 H U T Akl H1 Fe=@ § CaCl, T MgSO, & Ay, T IR
ifsTa)

FHISY oM ¥ 89 S © T

An(cac,) = N+ + 2032 =119.0 S cm® mol ! + 2(76.3) S cm® mol ™!
=(119.0 + 152.6) S cm? mol™

=271.6 S cm? mol™!

Angso,) = Nyge+ T Ny~ =106.0 S cm® mol™ + 160.0 S cm?® mol ™

=266.0 S cm? mol™!

NaCl, HC1 T8 NaAc & fau A, $897: 126.4, 425.9 T 91.0 S cm? mol ™
g1 HAc o fou A° &1 ufieher ®ifs)

/|0

— )\O o — )\O o o o _ 20 _ o
m(HAc) }\H* + }\Ac* - }\H* Nyt )\Ac* +)\Na+ A )\Na+

C1™ C1™

= Ay T Anivane) — Anvac)
=(425.9 +91.0 - 126.4 ) Scm’mol !
=390.5 S cm? mol ™.
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SEE20T 2.9 0.001028 mol L UHifew 371 &1 =reiehdl 4.95 x 10°S cm™! ®1 afg UHifes
3 o o £° %1 5 390.5 S ecm? mol ' ® df 38es T feeria o1 ufieher
EAISLE

& Am=£_4.95><10'5 Scm™' 1000cm®

—x =48.15 Scm?” mol ™’
¢ 0.001028molL L

yon _ 4815 S cm”mol ™
A 390.5 Scm”mol™

=0.1233

ca’ _ 0.001028 mol L x(0.1233)

K=
(1-a) 1-0.1233

= 1.78X10_5 mol L_1

qgAteET g2
2.7 fodl T &1 =retear a9a1 o @9 = Tt 22
2.8 WA HI A, A@ HH H Teh kT FaBEy|

2.9 0.025 mol L™ 8947 271 1 Iretehdl 46.1 S cm?2 mol ™! §1 28! forie o T8 farie
feerier o1 afeneM wifo) fam T @ & A°(HY) = 349.6 S cm? mol ! T8 A°(HCOO) = 54.6

S cm? mol ™|
2.5agag(qaeﬁ- SEeITTe Hor ¥ TEEt sifufka w6 o fau fawa #1 9= g 9y
Qagar fohanl ST B et YehH WETeenst Ue qEmEfe SE § wgd Heergul

B B HeaH oE[eTTset Ul § W Uk § W Gehe o Seitd faerd
agasmaea T § HIR soiie Fofm g 81 afk 9 geeeiel W DC fawa o S,
A Cu?t A FE (R ) R fauid g € e frefated sfafwan

Hfeq Bt 8-
Cu®'(aq) + 2¢” — Cu (s) (2.28)
FHIR &7 helte R Faftd eidt 1 THe W i Cu* i o, fefafed
sAfafsran grr wfafid s 8-
Cu(s) —» Cu*(s) + 2€” (2.29)

70 YHR HIR (dfn) T @ foefa (sfwdied) g € td seis W
fHeifta (srafed) eiar 81 9% 39 SAEifiTes Yohd w1 TUR ¢ food argg &R
1 3= Y5l o FIW A SEell STl €1 TG HIR hi UAIS S Sl € i e
WA faqq b2

Rationalised 2023-24



U FelTfed e W el g1 € U U5 Hiw chefie W Feiftd g 81 sga-d
e S1¥ Na, Mg, Al 31 fSen fofu Sugsr Temies o= Suosy el
B, I8 T W HIA EFEHI o Ao STEEE N Sedlfed i S 2|

Giferm wd HAfeEm wrgeti 1 Sk Hifed Feigel oF SEheTEed gN
Saifed e w1 € e woffatem ol wEese w1 suffa o dgfutem
ST o TYASTIHIA NI Icfed fehan S 2

SEAIGEST & UTATHR U

HTgehet ThITS Tem Sifieh o TSl SrgaeTasied o Wicash uall sl oui feram)
T2 o1d STU == o YR W off HWen S gehdl €

e & dgasiuged & fEm- foaad ud Sgdetdeedl o e ok

JegaeTEed W fadiol srawull o qve T 7 1833-34 H 319 qfomHf

freAferfiaa, Tea HUe o dgasrTsed o o el o w9 § yehii fma

(i) 328 fram- faga o g Sgherased ® @Efes fased &1 ame
eaereeg (faeem =1 wferd) o yarfed faga om 6t 761 o GEEArd
Bt B

(ii) fgdig faem— fafe= Sgaetaee- foemmi o fagm =1 M a4 ganfed &
R g fafq= agrel 1 A 3R THER qedichl SSEE (M
TS FSHM + YA S ST hi H T Seidel ol §&) o
THM Bt 21 B o g9 | fer ogd ¢/ & Wi Suersd e 91 T
G gaferd Tsia e off foF Uk sheliaTdl (U A SgdeTasedt Oa)
T AT Y T o1 S o1 (W R a1 Sim) & AE g
fore[d 1 AN Wl @E S off W Sheir ATt ASiehel STyEted 8 T §
A TR U o7 feer i (1) o Wi Sueed ¥, Ud yenfed faggd @1 wen
1 UM frefetEd g6 9 # S Fehdl 2

Q=1It
Sl Q Feld ® ¥, sEfeh [ iR § ud  9he § 2
ATeRETeRToT 1 STo=rF o Toq atreeeres farga (A1 31&T) 1 AE Seieeis
sfferan o1 wisfrard w it st 21 serwond f= srfafeman d—
Ag(aq) + e — Ag(s) (2.30)

f9eeR 2Tl & T Hie 3 STT9R o T Ueh Tidt Soraerl i STeeraha
eIt 81 &9 Sd € Toh T goie W SIeEl 1.6021% 1071°C o Se gl
| 3T TH I G W SR BT

N, x1.6021 x 107? C = 6.02 x 10**> mol ' x 1.6021 x 107'°C
=96487 C mol
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foed T 3@ WET w1 PR FEd § T W W F ¥ e w5 g
Gfeehe U % fT @F 1F i 96500Cmol ! & a¥e wd &

frfafaa seraere sfufsmeneti-

Mg** (1) + 2e" —> Mg(s) (2.31)

AIP*(1) + 3e" — Al(s) (2.32)

% fort o7 T ? foF ©F O Mg?* @ AP o fou g9 s 2 Hid
TR (2F) 9 3 WA oo (3F) 1 STeedehdl el Se[erTset ol o
Taifed TawT fagd o (TFeR) wd 999 (Ys) o OA%A oh SXeR il
21 ergetl o SAEEITR ScaeA H RIS 50,000 PR dh Y ST UR WA
o o Sl € S e 0.518F Wid Uehs o ek Bial @

3FE01 2.10 CuSO, o Taera &1 1.5 UmeR &1 o/ o 10 fire qe de@ervsfed fman o
e W Fafia S| &1 gm0 2?

2.5.1 SEEIIEET &

ISIRERERIEE

t=600s

3TN = ¥ X ¥99 = 1.5 A X 600 s = 900 C

arfaferan—

Cu®*(aq) + 26" —> Cu(s) o 3IER, THh " A 63 g Cu Hi Fafa wH &
T 35 2F a1 2 X 96487 C A i TSR Shi|

31d: 900 C g f8ifd Cu 1 ==mH

= (63 g mol™' X 900 C)/(2 X 96487 C mol™') = 0.2938 g

AYASTTERA o SIS U e ol Uil 1 STaree qe g Seiaiel o
TR R R FW T A e o1 B (I & fAu Pt steen Au)
i oe etfafeen o feem ==& o wd I8 hadl sl o Hid sten fae o
1 Il B T AR Al goreie srfufmaiial g1l e soiaie sifufemer o
fewan wiat 21 39 YR sifufwariel ud sifwa goiegiel & fou dgderdeed o
ST STET-3TeNT &1 Hehdl | AYASTIoe o Scils dgaeTvee el § Sureerd
faf= eAfedfierRe T 3TU=ae TNt Ud 36k HMe® Soiaes fawel | R
T B 3Eh AR o AYd TEMETh ehH T 96 € €, W Tk
w9 F 3a9 €1 B © R 3 Fre fave W oafed 2 i e e ue uE aiffy
¥ stfaftea fawa (S srfafaya wed ®) o vedl §; < & &7 godl !
3R s == < 2

3T AT B TMetd NaCl 1 ¥ & al Sgaerased & 3cs difeam
T T AR T Bl I8l AR U sheel Tk A (Na') € S heie ™
arafed (Na© + e — Na) 2l € T Teh RO (C1) 8 S UHte W atferdiieha
(ClI™— %Cly+e) Bl 21 Hifgam iR & St faoem & de[erdsed &
<X NaOH, Cl, T H, 3@ o €1 380 Na* U Cl™ & aifafsd H' wd
OH~ @A ud faeme e19] H,O *f sufter g &)
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edie W Frefafead sfafwaet & 729 o9=E & faw @uf 2 o—

Na® (aq) + € — Na (s) E(@@a) =-271V
+ - 1 ©
H (aq) +e — 5 H, (g) E 4 =0.00V

Helle | 1 E°© 9H arelt STFaferan i akiaar o el ©, 37d: helie
R frefafed sfafea e 8-

1
H' (aq) + e — 5 H, (9) (2.33)
Wq H,0 & foisM g H'(aq) Se=1 8l €, I foh—
H,O (I) > H" (ag) + OH ™ (aq) (2.34)

3 heUre W 2 fafEma (2.33) TS (2.34) o 4 % ®9 W fere s
Herdl 81 sHferu—

H,O () + € — %Hz(g) + OH" (2.35)

T W frafafad i sifafmard e 8-

Cl~ (aq) - % CL@+e E e = 136V (2.36)

2H,0 (1) > O, (¢) +4H'(aq) + 4¢”  E, =1.23V (2.37)

e W %7 E° g sAfafEan %1 sfed ww e © S§rae Sd %
3iferdTeRTol &l Cl™ (aq) o SifeRdTeRTul &t gorm ® adEa e =mfewl Wy
ATl 1 arfufase o shror AfafsRan (2.36) 1 aiFar 9 gl 81 2f:
T sifafsan fr yeR @ Hafiq 1 S gehdt 8-

NaCl (aq) O 90 Nat (aq) + CI (aq)

1
AT W- H,O() +€ — 5 Hy(@ + OH (ag)

1
e W—-  Cl (aq) > 5 ClLig +e
T rfaferar—
1 1
NaCl(aq) + H,O(l) — Na“(aq) + OH (aq) + 5 H,(g) + 5 Cl,(g)

Tl gl sl THIfEd HE o fow A soiaere fawel & M W T
gt (e 2.8) W feu U ToiRie fawe wiaeenfid fRw SW@€)
e[ o7t o dEqeraEed § A R fefafed sifufwars afad 2

2H,0()- O,(g) + 4H'(aq) + 4e”  E, = +1.23V, (2.38)
250,%" (aq) > S,0.>” (ag) + 2¢° Eg, =1.96V (2.39)
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QAT 92

T Few]eh ol | atfufeRan (2.38) Wi eEr@l Wi gl @ g H,SO,
1 Fed Wigal W AAHA (2.39) I HFA W et B

2.10 3% U oifeaes a” § 0.5 CTER 1 oW 2 w3 o fou yarfed g @ @ 9 § 9 fhae soieed

Jafed ir?

2.11 37 o1qef 1 Tk Gl SRy fSeh dgqerase Fendor g 2|
2.12 fr=fafea sfafsan 5 Cr,0,% 3l o T Wid o 9994 o faw e § fagg ot fhat
T 1 AT B2

Cr,0,2" + 14H" + 6e” — 2Cr** + 7H,0

2.6 dcfelt

2.6.1 UrafHer SefEt

FEA B (FTE)

& =9 MnO, +

(Tirg) I Foe
+ NH,CI ¥=

ferd 2.8— T Haqqias Yo
ga fa% & 95 F
IIpTse e & qrY,
1 F FT B

ISIRERERIGE S

HE o Sef (aTdd § TEH T O TF 9 AfHe 9o gufieg W §) A 8
518 &0 fogd o 9id & &9 ¥ ¥4 § 9§, goid: T Ted O @ S i
S 1 TR S ) g ot § AR 3 31 g eb ¥ e
SN o TIU 36 Booh! a1 Yoas oMl =6l T8 AN § o S5 ST aleedl
¥ stferer aftada & e =ifew) Sefal gem: < YhR H e B gt
coiteiicikriece el

e il & sifufsrar shaet T 9R BRf © d9 o THF I T4 & 9%
S8 Ffena =1 S B T g9 TE H T o ST Hehdt shent ge Fer-ufife
IET0T IF oA T o 5 STfIshReR oh -0 TR Seelisl ¥et o 18 T ST
ST 1 e & o iy ue ufed | v o S 81 39 Ul ° T
1 Tsh IS Bl & S TS 1 % oft iar € qen wie (%) #1 v S
I R W gfvla Fisedarage qon wed ° Bl wd €, Shelig @1 @
F T (T 2.8) 1 SoieRIEl o & o1 A SFHEY FdaNEe (NH,Cl) &
f% FEE (ZnCly) & 71 U= § WY wdl 8| R Afafka sfed &
W T= "= B9 ¥ 1 yeR 9 for@r s wehar 2

Tre— Zn(s) —> Zn%* + 2¢”
FME—  MnO,+ NH,"+ e—— MnO(OH) + NH,

chele shi erfafeman o TS + 4 9 + 3 3fferdiehtor afereen § rafed el S
21 Afafsren & S S Zn?t % WY S [Zn(NH,),]?! st 81 9
&1 fawa e 1.5 V g 2l

qRI det gaor 7=, wfedr onf SiEh fagd 1 HH A w5 Savashdl ael
Fferrall o forq Suger eret & (Fo 2.9) | 56 TSieh-werRft et UHe w1 qen
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e Te o

N
/%\\

T he
LN doite ¥
Ty (fee)

forT 2.9—qmr=d: g qRE
qa, 9 sTaarae a1

TRET (11) STFTEe
SR &

2.6.2 WeEeh SEfEt
( Secondary
Batteries )

HgO & HTa- &1 T2 hefls 1 @ & 8l KOH T8 ZnO & T
JATET B B1 ol i Selre Sifufwars = < T &

Tre— Zn(Hg) + 20H —> ZnO(s) + Hy,O + 2¢”

%ATg—  HgO + H,0 + 2¢” —> Hg(l) + 20H -
9 9a sAfufwa 9 yeR § fefa #1 S e
Zn(Hg) + HgO(s) — ZnO(s) + Hg(l)

et fawe o 1.35 V Eldl © a1 Squl e ey fEer T §;
iifer THy Hel sAfafwan 9 g ot wm e T © fEent wigan forerH
T BH °h %R, ¥ Hi §YU FE & § a1 Hehdl Bl

T GaF U il TN o &% faudia faen o fog@ omn & vyare g7 o :
A X R 9§ T § o S gl 31 U 1) SEreh Ol 3T
IR feTarst d = o TR0 ¥ TR ekl 81 Fo Hewqul HaEs T oS
A o2 2 (Fast 2.10), Fo wr=a: o w g9 § yam fRa
S B TEH UAE e W S Bl © A helle oe SRSiiES
(PbO,) ¥ R gU oI &1 fIIe 2ar 21 38% TeHRw 31 i faera
JYATTIG T T FIAT B S o 3TFm H et € o FreAfafad 9o
Afafparg Bt B

TAE— Pb(s) + SO,”(aq) —» PbSO,(s) + 2¢”

FaE— PbOy(s) + SO42"(aq] +4H"(aq) + 2" — PbSO, (s) + 2H,0 (1)
T THN helie U UHre sifufwmaet & faees 99w 9 sifufwa

Frefafaa 2—

Pb(s)+PbO,(s)+2H,SO,(aq)— 2PbSO,(s) + 2H,O()

Te— EDIcs

Sl AR W W sATafma
I> IehTHd 81 Sl § a1 UHIE Ue Shefre off
HIET: PbSO,(s) Pb T PbO,H &&d

S 2
THU el HAe da o
\ﬂi Srefim G (Fr 2.11) % o e
e firew eIy e HerEe "2 9 atfuen € fohg
) T v A afes 21 e T
/ \ #t foparfafy qen =<t @ fewms &t
S SR Hishan § B orell Seleeie safafsmanet o
P PbO, @ 7 firsw forega oo & M fewest =it gfshan o

farT 2.10— &g g9+ da

BN ATl g sttt fefatad -
Cd (s)+2Ni(OH), (s) - CdO (s) +2Ni(OH), () +H,0(1)
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ferd 2.11— T §4: &9 979 SR Seft
saee] o, 79 GiSTd a1 G gIseiaEe
o ffeSid Wa @ Ygaa [Fehel Sheliad el

2.7 ¥zt A

fers 2.12— 47 91 & H, 3R
O, & 37T #X
ferega S e 81

ISIRERERIGE

W@E/
qawrﬁ//
HOMHS @I

Foita HoA o fogd S oga atfues suEh fafy T € qen 9w e
#1 Th el Fid 21 UE G o Sharedt el (Rigen, T oA dA) i
T S (I8 SO T STANT Ugel STt hl o I hi arsd H age
o fopan S © fSreent SUA e o were) foga ScareA o feman
Do E B e e i o S A P e e
TR T w THH qEar off At 21 ora W ol w1 oo gve © e
ATl h! TIAR Seloiel T SUeied il S Hehdl © a1 ScAEl i
YYATTG Fe Y AR Bl S Gohel g1 TE Foadt Fedl 1 o
BIEEISH, HIF T HeTel SS9 ol w1 g St bl |ig &1 forgd Sotl
o uftafda frar s 2, $am der wed 2

Ted 31feeh Ihel YA Ot | BIESIeM Ud AT o TANT 9 Siel o
1 sifaferan 1 AR fRan S ® (Fot 2.12) 1 39 WA i ST sTdie
FrEd | ford el USH W o o wa | @ e on g9 sttt
W YIS STl ST ohi WEfG Y ST YA 3idfel Al o fau 9gsier o
®Y T ol T o1 el H BEeieH Ud ARSI Tl o Seteel i WY e
TASIS] o HILIH 9 g Sioit Gifedy gEeieEe faead o yarted fme
STl 81 Soiie ifdfwan 1 R WgH o forg gem fawfsa wifem =
Yoifeam u1q, SH SAeh! o1 goiaRiel § THEiE fwma S 21 soeRis
srfufepan e < T &

FAE—  O,(g) + 2H,0(1) + 4¢e — 40H (aq)

TAE-  2H, (g) + 40H (aq) —> 4H,0(]) + 4e”

Ty afufEn 39 FhR -
2H,(g) + O,(g) —> 2 H,0(0)
v q% el 1 emfd B 2, ¥ AR w21 He
oA T gor B Rt TR 40% Tl €, oM ¥e 70% SE o G
forga Seafed it 21 6 Tl 1 STl SigH ok foly T Selerie aaie S+
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AR Ud SgasTIEdl o faehm o aga @ifush 3=I1d g2 1 el SUA Al
H A o 4R R TR T €1 Se Hel WEuul Uk B € Ud Wi o 3o Hew
1 TEA GU 3 TR o Lo Hedl shi TG L SeRT adieor e -2

2,8Qi&l‘[201‘ HeIROT ¥1qsTl b1 T i AFAES A1 ¢1g o T aavll § | M & Tafora

FI @1 21 AR H S I, = R AT 1, HIR T W W g 6T T o
B, WUl oF h® S 1 A8 W, Yo, Sersdl qen urgei o s gef
e, Torsivert e § it ol =1 refreh erfa qemal 21 Welul o Ul
Y Yide el Tadi i eI el 2

RO W, YT ATRASH hi goiai <o Siedihd B Sl 8 T SEeh
SRS o S 81 AR B WEROT (QE=d: T8 ST o #Ed ®) Sl U
a7 i Suftefd § B ®1 WeIRO 1 TEE Wgd Sedd © W 3H ge:
AYAEErTR IREA 1 ST Gehell €1 iR 5 fopelt o o foeie woret W
e TR0 Bl © o8 T TS 1w i § (T 2.13) e 59 =
frefafaa stfafsan 9 =5 # Fhd ©—

TirEe- 2 Fe(s) —> 2Fe” +4 e Ej o pg == 0.44V

TSl T W Yo Sorae, 91q oF AW 9 Hde Y oI oh S e
W U © q o6l H' 3P i Sureefd o Stferdisr o1 SToera i &1 (THE
S ® o H 31 CO, o St W e | o1 H,CO, ¥ 9T i &1 BEgieH
3 argyed | IUfterd 3= 3Tl Sfiaeel o Sal § Jor ¥ off 39 &l
THd ©) | T8 T Frfafaa sfafswan o HRon helis H1 qie SHeer Hidl 2—

HRAS— O,(g) +4 H'(aq) + 4 € —> 2 H,O (1); E% o, 1m0 = 1.23V

Y AFATRAT— 2Fe(s)+0,(g) + 4H (aq) —> 2Fe” “(aq)+ 2 H,O (I); E3q,=1.67V

THoh ST ATgHSHd RIS I el e 3IR stferen erediehd iRt
Tileh A § SEel Sd © S STt hileh SeEs (FeyOs x HyO) ST
ST o ®9 U @ 34 € T sHeh WY & BESeH SEA YH: S 81 9 2l

IR0 &1 Ak TATUF Hecqui &1 THY 7 hocd o 1 o=d el @
Afrg gall & e A RO % FHR0 R Aecqul sew & ffeRa e S
geeet &I Uk ® 7eg ot @1 Hame FR 1 998 wa fafy 7, aifeas
Hag & GgHESA o ek | 7 3T 31| I8 Tde il Ue A1 3 WA (SR,
fawiieT) | iftd sheeh fohan ST Hehal €1 Tk 317 WXt T €, e ol femedt
3T UHT 91q (Sn, Zn 3TfT) | T=S1ed wTA S Afha T 91 a%] i &l o6
o foren o 9 o1 U degauEEte fafy #, fRdt s Ut g (SE- Mg,
Zn M) &1 ST giaEie IUCTed HUAT, S T Henfid iRl % i Wl

F 2
ferT 2.13—¢llg #71 ; AT Fe (s) — Fe’*(aq) + 2¢
argHse ’ FTTTA— O, (g) + 4H'(aq) +4e” — 2H,0()
T geror

TtEe SRR

2Fe*(aq) + 2H,0() + 5 0,(g) > Fe,04(s) + 4H'(aq)
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qqARET 92t

2.13 =TS o SR W q=1el o1 fo9is Seeid id gU o G dol shi w1 ety o1 qui
TEEfe sfafwarstl &t Tear § St

2.14 TEESH H BEH $6H Fall § WIS fHA S Tk a1l I 7 T GEeu|
2.15 GHIRY foh HQ AR W ST A 1 HROT Teh SAEMEAR def S JHA STl 2|

BSE0E 2T FefarEt

T T AR S1efeTereel shi T A ol o G Elid SoreH $oF S i, df 3R T €1 SH-oi
YR T S ST Sfe TR GHRAT WEd €, GETAR ST STl i SAeedehal W SRt Ak |, Sl
1 Ufd Afer SYHT forehd k1 YT O AT 1S9k $9H 8 /AT T € T Sl Seured v H vy
Bt & 7 o =ref € e ot 21 29 Teet ¥ & S € fop 1 wsE gue’ Shared oAl o <@ 9
S HTe SEAFAEE H1 & TRUTH 21 Y Yoot ki Gag 1 dI9 9 @I 2 901 39 ydig 9t fuser
oMt B Ud HEHIRI 1 WR g ol €1 59 WSl o fhR o feeada &5 ° a1e o s v 5w
T2 S o €9 €, 99 urerdid, o qofd: 59 S 1 TaW 1 39 YR o Yoid ¥ o9 o folu g e
I $eAl o FANT Shi A H T TRl 81 BIEGISH SEehl TSy foehed €; siifeh $8eh <e §
hael Sl a1 ¢ TS BTEEISH GRSl g STl o fade | Ui el Afeul 39 YN BESS Sell
o ek TARIONE T STUEHR Wi o & H WA 1 S Hehdll ¢ e BESIoH ALY F1 TRl
B et o SYASTIEIe W BRSISH 1 ScUEH Ud $o Hel | gEgier &1 Sed aHi & wfas o wgeyguf
B A <A € daheien agaEEtTe fagidl W eneia )

ATRAKA

Tk FEEEeR Wt U 9 difeeh oeee dgqetase faorn (faereAl) § fmsh wd €1 58 whR
SYNEATR T 1 Teh Hewqul Seeh e o a1 JEAeTased ¢ Jaidr@fis 9t 3 YR o gt
2l freat ¥ H T e TSt srfufeRan %1 vt S fagd e # wuid et #, SEfw
STt el | faga Sl %1 ST U e YSted rfufmar # wH H el ¥ U Sug
forere o Frafeera soiaeis ®1 A SRS Tawa B1geeH Soiais o |riel o R e s €,
forgent A fawe I 76 S @1 Al 1 AEs favd helle T UAe & A fawdl o SR ° ara

foren ST © (Egangm—E%g)@ﬁ&Wﬁm,@aﬁﬁ#aﬁrﬁﬂﬁmﬁwﬁwwﬁ
(Ar G° = -nFE®

) T8 TR feorie (A;G° = - RTIn K) ¥ Gafd 84 €1 Seioeiel ©d dell o
fawal =1 wigar W Feiar S g ga & S )

Tk SEAeTasel o 1 =R, «, SgdsTIsd Ht Hisdl, foeras w1 yhfa ud arg W ek wd
B HIeR WATetehal, £, &1 E = i /c G URAMGG fRan ST 8 Wl ¢ Hier WiEdr 81 g ged o W
Al T & STelfeh TR STeTehdl a5l 81 Fael SgasTaeal o g e Figar s+ & a1l Hii- i aedt
? Safeh q foearl o oot Sgasrreeal o fau @ 9fg ogd o5t 9 et @1 wiorsy 3 e fE fad
AYASTEILT 1 A AT W AR ikl 39 A H1 HioR =eshds o A o qed gl 8 o
g forfifsia 211 21 38 ITaAY o Tad IR ot T #Ed © Ud 39k e Sy 8| SgaEtis
Yo | 3o foeram o fogd o1 TeTer STTa1 gR1 BI1 © WX SHeRARI0T T 3Tq=ra 1 Ufeha soaiel
R B B oefEt td $om At oot Tadl o agd STErT w9 €1 ergei w1 GaR AEves €9 9§ U
YR URER €1 gt fagid eEgeE- e o Gd 7

LSIREMERIGE
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2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8
2.9

2.10

frafafaa engsti &1 38 w9 ¥ ot SIS oy 9 T o 6 ST oavi o faera | o gfaenfaa
el B
Al, Cu, Fe, Mg @8 Zn.
e fXQ Y AR geteRie el o STHR W HTqS i SRl agdl g2 STTEIgsh eTHdl oh e W oeter
Hifea)
K'/K = -2.93V, Ag'/Ag = 0.80V,
Hg”'/Hg = 0.79V
Mg”" /Mg = -2.37 V, Cr’/Cr = - 0.74V
39 Tedt Wt 1 gz e frefatea sifafwan et 8-
Zn(s)+2Ag+(aq) —>Zn2+(aq)+2Ag(s], Ad Jdlgi—
(i) HA-H1 TARIE FOTHS AR €2
(ii) 9 o fogd-om1 o aTesh shid d 8?2
(iii) Y% Selaeie W BM ael it = 8?2
frefafaa sifafwanet ol oot Tet 1 9 So-fawa qishfera sife)
(i) 2Cr(s) + 3cd”"(ag) — 2Cr’(aq) + 3Cd
(ii) FeZ+(aq] + Ag+(aq] - Fes+(aq] + Ag(s)
IR sAfAfsranetl o faq A G° e W feerat w1 ot o it
frafafed sal #1298 K W &= H T8 emf faf@u)
(i) Mg(s)|Mg>"(0.001M) || Cu®’(0.0001M) | Cu(s)
(ii) Fe(s)|Fe” (0.001M) || H (1M) | Hy(g)(1bar) | Pt(s)
(iii) Sn(s)|Sn”"(0.050M) || H'(0.020M) | Hy(g) (1 bar) | Pt(s)
(iv) Pt(s)|Br (0.010M)|Bry(l) ||H' (0.030M) | Ha(g) (1 bar) | Pt(s).
wfgdl U o el W Srcateren SUET W eI orell sed Uel § ftated sifutmen g 8-
Zn(s) + Ag,0O(s) + Hy,O(l) — Zn2+(aq) + 2Ag(s) + 20H (aq)
srfafeman & faw A, G° wd E°© 7 wifsm)
ot SredeTTeIed o fIo@m T =eishdl T HieR Sietshdl 1 TR TS| Hisdl o A1l 3ok giad
=t faa=m sifsm)

298 K T 0.20M KC] e &1 =refehdl 0.0248 S cm ' 81 3Hh! HioR =Teishdl 1 IReheld shifsu)

298 K W T =raishdl ¥al &8 0.001 M KCl faerd 2, &1 9fadi® 1500 Q 21 3f€ 0.001M KCI
oo 1 =TeTeRal 298 K W 0.146 X 10°S cm @ a1 9 fEeris =1 87

298 K W Wifean wiigs &1 fafy= |igasti W =mesdr &1 9oq fwan o fomes siiehe
frrefafaa 8-

HigdU/M 0.001 0.010 0.020 0.050 0.100

10°xx/Sm'  1.237 11.85 23.15 55.53 106.74

it wigaeti o T A, 1 GRepei HIfST TS A, 9 ¢~ o Hed Teh 3feid @irau) A, o 9 1 S
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2.11 0.00241 M UHifew 37 H =reiehdl 7.896 X 10° S cm | 21 THHT HioR =reishdl &I qReHfea
il afe WHifes o7t o T A% &1 7M 390.5 S em” mol & @1 sweh! faaisr feerrer w82

2.12 frAfafEd o s9=eH o fau forad e &1 stavaehar grft?
(i) 1 9 A" %1 Al ®
(i) 1 o cu”’ # Ccu ¥
(iii) 1 W' MnO, &I Mn”" ¥
2.13 Frefefaad =1 e & o fohad e fogd i savashar g2
(i) 7fel@ CaCl, ® 20.0 g Ca
(ii) Tfad Al,0, ¥ 40.0 g Al
2.14 frafafed wi siediedd #H & fau fma Far faey v €2
(i) 1 ¥ Hy,O &l O, Hl
(ii) 1 @ FeO &l Fe,Og I

2.15 Ni(NOy), o Teh T o1 wifeTs giagiel o e 5 UeR w1 ur garfed d g 20 e ae faga
e foRa T Ni & fhal 9 oheire W fafua grt?

2.16 ZnSO,, AgNO, Td CuSO, o™ art diF dgastaseit el A,B,C & duftag fan @ wa 1.5
TR ) fagaem, 9 B o %helle W 1.45 g foear (eifd e qe oiar yenfea =i ) feorgaem
foRa T 9% yanfed g2 Meifid s e S 1 5w #= gm?

2.17 A 2.1 | f2U TQ A SRS faval @1 Wl § SN ey % @ fretatad st &
ot sifafrar gaa 87

(i) Fes+(aq] 3R I (aq)

(ii) Ag+ (aq) 3R Cu(s)

(iii) Fe’* (aq) 3R Br (aq)

(iv) Ag(s) #R Fe3+(aq)

(v) Bry (aqg) 3R Fe2+(aq].

2.18 frefefad § o weis o foiu agaerased § We Scig «arsy)

(i) Toeer seiagiel o g AgNO, &1 Siefta foeem

(ii) wifeTm seiaiel & WY AgNO, &1 wieid faere

(iil) wiIfeTH gtaeiel & @el HySO, w1 @ foeem

(iv) wife™ Seieiel o ®¥ CuCl, &1 St foeem

P AGATUST T=ait B TR

2.5 E.,=0.91V
2.6 AG°=-45.54kJ mol ', K, =9.62 x 10
2.7 0.114,3.67x 10  mol L™

LSICEERIGE

Rationalised 2023-24





