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TEUFANEE T el § 3.62 FoIAM favid Bl 2l
(ii) s wfawa (V/V)
e wfaerd i e geeR @ uftefua fepan S 2

HAIIT hl SHH % = x100 (1.1)

STere 1 SAFTH
CERE AR IRNCECIREE f E— x100 (1.2)
ITEONE; USHTSA o1 ST | 109% Torered o1 ared 2 fF 10 mL TSHie &1 57

STt | 3 Slierd € fop @ &1 et eIFae 100 mL & S| s6ig faerHt
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1 HHFA: 39 AqEE 4 e fRa S 21 Seeond, wfrel et
35% (V/V) foeraa ameai o 51 i 381 & o hM § 3 2| 39 |igdl
o feret; S % fedi 1 255.4 K (~17.6 °C) % H T 2d 2

(iii ) FEMM-3=as ufavd (w/V)

T 3T TS (W5R) S SieE 8 wHE § 9ria; ST S g1 98
2 100 mL foerem o et gy foem &1 gemm

(iv) 9" W (wfq) fafees (ddiem.)

9 et it A= STd §&H 7 al digdl ol Ul W A=  (ppm) H 9RRE
A STYH &l B—

99 o 9NN I W& y
foerzm o suftea weft raeEt
% FA 9 HT FEAT

yfqerd &1 wifd ppm (UeH W fhfed) wisar 1 o FemE - $2HE,
I - ST o SFHM — S H Yad fohan S Tehel €1 Th e (1030
g) W S H 6% 10 ° g A (O,) Teit et 81 a-t W Higel ! 5.8
g 9fd 10°g 99 <ot (5.8 ppm) ¥ ot = a1 S Gehal 21 STt 3t
S B USUH! hi Wigdl i WF: u gmL ' ¥ ppm § TR fFar S
2l
(v ) WA-319T
X ] G Hic-379 o Hohd o ®Y T ITANT A © 3R x oh <8 SR A
foret g wem sueh SeEl il YR et e

f9d o HIA i T
[t TFal o Fol WAl Hi GE (1.4)
Serevoned, U fgefit fooam ° afs A 9 B sto@@l o Wi 991 n, T ng 8
q A 1 HiA-3A9 BT—

qred W (ufd) fafersm = 10°

(1.3)

Aogd & Hid- 3 =

Xp= nA'iAnB (1.5)
i 3Tl are faeas o —
n. n’i
o n, + nz-llr ....... +n, T (1.6)
o€ <A1 S Gehall @ foh fEU U foeram o Suferq @i etemai o Hier-a1ei
T A TH T § -
X, F X, F i +x=1 (1.7)

Hict-3191 3h1E, fareremi o ifdes ol & Heier 9+ o sgd S @ S foeraHt
T igdl 1 ST o Y Ha© <9 H 91 sHehT ST g fasgon o ferw
eI TMUMET 1 e w@ § o 2

3 faeTm
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SEEQ0N 1.1 ufoef™ T@Rshid (C,H0,) & HA-319 &I oAl 4 Afs faees °§ C,H 0, F1
20% TS 3ufeerd Bl

g A TR 9 100 g ferA §1 (W faeer w1 fRw off 7en 9 gRe R wend

& ifer gRtoms waE € ) faerE § 20 g Ufet Togsia o 80 g el BN

C,H 0, T 2MfUeeh Fe7mM = (12x2) + (1% 6) + (16 x2) =62 gmol |

20
C,H0, % mol = ———2 = 0.322 mol
62 g mol
W& & mol = Lg_l = 4.444 mol
18 g mol
C,H 0, & mol _ 0.322 mol _
Xz = = = 0.068
C,H,0, % mol +H,0% mol 0.322mol+4.444 mol
Esilcare
4.444 mol

=0.932

X =
" 0.322 mol + 4.444 mol

S o HiA-3A9 ®1 oA FeEfafad geR | ot # ST gt 2
1 - 0.068 = 0.932

(vi) AR
T X (1 Hfasw SHHR) foo@m § o gu foo™ o dic &1 S &l
39 faerm &t derka (M) 84 2
oo = A
A = e R § (1.8)
3o NaOH & 0.25 mol L (0.25 M) faeras &1 arcd @ fo
NaOH o 0.25 Hiet &1 1 wieX (Teh Ffaeh SHiHiex) foemm § sien 7 2

| SEmR0T 1.2 39 faeras &t Ao &1 AT Hitsie, 99 5 g NaOH, 450 mL fae=e  gen
B3 2l

57 NaOH F ot = — 28  -0.125 mol
40 g mol ™’
450 mL
1000 mL L™
0.125 mol X 1000 mL L
TR0 (1.8) T SYAN hid W HoRkdl = 250 mL

0.278 M
0.278 mol L™’
0.278 mol dm™’

foeta =1 ©ftex | ST =

WA foam pd
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(vii ) Treterr

forelt faeem &t Aietara (m) 1 kg faemes o sufted foca & Al &t 9@

% w9 | qRefod w1 S € 3R T 1 YRR ¥ oFed wd §-
_ foem & #a

Areed (m) = e e s

3o, 1.00 mol kg ' (1.00 m) KC1 &1 Siefig foeraa o @ @
1 mol (74.5 g) KCl &I 1 kg Sict ® e 721 81 faeami 1 disdl =7 e
1 Y fafy o STH-31T U1 T S B &

AT iR, ppm Hi-3191 92 Hiererar a9 R R 781 &, @t dierd
W et et €)1 G gEfery g @ T e ag R e © st
THIE &

(1.9)

| GEERUL 1.3 2.5 g UgHREH 3 (CH,COOH) & 75 g d=id | faerad & Alcterdl i T

e
g0 C,H,0, H HeR 5991 = (12x2)+(1x4)+(16%2) = 60 g mol '
CH,0, & Hd = — 228 = 00417 mol
60 g mol
. 75¢g 3
I~ FKkgH g(H = ——=>—— =75x10 "k
g 1000g kg™ 8

C,H,0, & mol
S @1 kg H A9

C,H,0, & Hieterdl =

-1
_ 0.0417 mo;; ;000 gkg _ 0.556 mol kg '

urgafted a9

1.1 3K 22 g oM H 22 g HIEALHANGS Feil B Al S=id Td hle LHANES o SedHH Ffaerd
T TUAT TS

1.2 TH fae@d # da=id &1 30 SHANE % HETecadrise § gal g3l &l dl swiq o Hia-379 hi
UM TS

1.3 frfafad g fae@m &1 Aierar &1 701 Sifsu—
(%) 30 g, Co(NO,),.6H,0 4.3 T faera o =[e g3t &
(@) 30 mL 0.5 M H,SO, &I 500 mL ] & W

1.4 IR (NH,CONH,) 3 0.25 AR, 2.5 kg Sciid faeras sl 394 o6 fag steess JRar o
A I TUAT hifST|

1.5 20% (w/w) g KI &1 %9 1.202 ¢ mL = & @ KI fae@a &1 (%) Hiewe,
(@) HAieRdl, (1) WA-379T Si TN SIS
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1.3 f@EEr

1.3.1 & o gal o

WA o= b

forelt otaga &1 facaar e ffvea a9 W faames &t ffvea amn o get
T 39 TSt &1 stferehan G BN @) e faoid wd faomae 1 wfa qen
a9 T @ R R FA R SR TH T KRHN F YA FT AT I
st T w ogdl W faeEa W R

Yol 3 fRT T ga H & et Si9 wifeTm aiiliEe o ek Sl § S
Y g W ¥, v Awdelq iR Ty Tl el e iR AwdediE 4
TUEH S § 1 @ ¥ W €, i Fifedy FanEe 9 weh e
ord| 78 @ T ® fR ydia foem, ydia foaasl o gerd € Seafn siyda
e srygeta faemasl 1 wmrd: Tk fooe faoms 9 ge S @, 4w
T H AR TR T Tl §9 %E hd § 6 “HHE-GHE
@ "ot 87 ("like dissolves like" )

S Uk 239 T, ga faeas § een S € df 98 SHH Yo ol
21 IE Ufshan faeiiFiertur (o) weard 81 3o faoem o faom =t diga
g ot @1 g wwg foerd ° 9 %9 faoig o %0 3m fae & i
o T GEZ A e § T B W 21 A Ufhar feeeitentor sheardt
21 Tk UE e et €, St S wishenedl w6 fq wHH B St €1 5 uRferfa
T foerae ¥ 9 are fooa o &t g e faeed § gueerl faoa o &l
F G % SR e SR Tfae W Y weeen wge S 39 feofa o
T T a9 9 @ W faeaa o Iuferd oo &t wigar fer @

foea + foomaes = faoee (1.10)

e 9 A gd1g Tl | s s @ 99 off @ € g 1 39 UK
1 oo fogd fu T a9 @ W iR sifusk faoE € sien s gk,
Haw faeram weam €, T 9 faere e s am w ik fus faom
e S Hoh, Eqw faerEm Feamd 21 9 faaaq St fF fam go faem
& WY Tae g H el §; HgW faeree wed € e e oo @
A e P e e e e e
1 Wigal I faetFa weant 2

T T <@ b ¢ fh Uk uged § g wt foomar uwef & uefa

R fauik wdt B1 gueh ifafied < o9 SR, 99 Ud <@ off 39 ufmar @i
IERIECECTC I
GICECT )
S Bt gali | el W a9 URede 1 Teeyut g ggdr 81 Jeeor (1.10)
B TR W T A Y, Tfdw W g % HROT 38 A-9derd e
1 AT LA AT FHRIG: IS (ke Fgmaar g faeaad | e &l gfha
SRS (A H>0) & @ a9 % 553 W e ag =fev ot afz 72
SoHIEd (A H<0) @ i foerad 4 el =ife) tan yanmes &9 9 of
@1 T R
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1.3.2 & #r gt o

A <hl YHTA

Sl 1 Fell B el W i w1 R Wi Tee el gl UE gHfei g ; it
3 T 39 Tl Sdied BN § UH e UReRH ¥ WEE: Suied @ E

g Gt T 5ot [t Sl 21 SRS Sot § agd HH A Sordt 21 Sifaier
1 T el g A S Sie w1 Siifed Wt €1 O S BRgeE wANge
T (HC1) 5ot ® sreafern germeiiel gidt €1 i o6t golf § foreterar a9 e 3=
SN wgd fuss e et ¥ T g W A 1 oo sedt S 2
ot 1.1 () o <93 U T\ o foqer" & T @ 1 p §@ @ T ah ®
ST U 7 ToreeRt e 9 faord & wd adt 9m T 21 5E o T Te
e Tifeek T stereen H ®; ereifq o wffefaal o e o o faomm o
I 9 SHY 9 Fere @ Tfd q9H 21 o1E T o e 31 i Hdifed
forea W S seM € (Fos 1.1 @) | 369 foeed o SR Sufterd 6@ o
1 GEA Wfq TR e W Sg ST den 6 o i, faerd w1 gqe o
o1 T o Ty, SO TRt T X off o S| SHE W i faeiadr a9 e
QT 5 ek o Teh A1 W wefya | 8l S| o T W S wed o i
1 faeiaa sedt 2|

fora 1.1— 9 &1 facaar W @ & //-////,//“/,-1/.////{/{/ N W [w, | [W ]
gl faehr tw F @ - - | ™ sz
e & S Sufer ~N o . el
R TG Y ST o GHITAT I
gidt 2 L. et SRR
() (@)

HCIl 7 3Tf¥F S€/torr

1000

500

Helgerm TH 1 foemaes o oo qu @ o Hew HEes

T 3 A e, o 3 e Fed 21 3HeR orER fier A

o ot I i g9 o Taemmr 3o argen faeam & 9aqg W agH

A T o oAifYTeR aTe F WEEAT it 1 e, S e
HHETEN o, 7 off Tods 9 4 fassd frehmen fo foadt goig foeam

H g 1 facraar 1@ & e <@ W feik w3t 213k e foaam

o 719 o He-3431 %1 SHeh! faeiadl 1 719 I df T€ Hel ST Hehel

2 o ferelt fereram o T o1 dier-319r 5@ foreram o SuR Suftea

. T o YTk ITe & GETUT g B 9 €9 § 3 e

0

0.010

0020 o SER “ferdt fr@ wmr amor srawen ¥ o1ifytes ¥ (p), S®

TEeARa o oo | oo o T\ & -39 (x ) OF THIHTG g 87 e
HCI 1 Hid-2791 p=Kyx (1.11)

farg 1.2— HCl 19 &1 gEaiged §
293 K R faear & qrifis
RO @ FT @ BRI
feemTe K., 1 7o 3l gl

el Ky, e feemisr 81 9fE en 719 o Aifvres <« uel foeem o 7
o HIGT-2791 o HeF 3Teid Wi ol g4 fox 1.2 | <91 70 7ot
T g
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T a9 R fafr T o T K, 1 A9 - g @ (AR 1.2)1
3od frerd freheran @ fof K, o1 9 719 &1 wepfa W iR s 21

TR 1.11 9 7 € T Ry e < W K, o1 99 e afees gim,
Ta o TH 1 foaeigdr SaAt € w8 erf| SRl 1.2 9 <@ S Eehdl € 6 N,
T O, T o T @ g8 W K,y 1 0 dadl €, fraen eref € fop a9 weA
W g T T foeiaar sedt 81 9€ SR € R Seia o & faw s
FI g § 32 Tt H T sifueh SIS el 2

ARl 1.2- 9 ¥ 9 @ o foaw 390 feris (K, ) &0 am

He 293 144.97 i 298 40.3
H, 293 69.16 co, 298 1.67
N, 293 76.48 FHCSRES 298 1.83x10°
N, 303 88.84 DR 298 0.413
0, 293 34.86 EIHECICINESS 298 0.611
0, 303 46.82
SEEOT 1.4 AR N, 79 # 293 K R 5@ ¥ ¥ yaIfed fovan W @ Tk ofiex 5 | fohew

frefiaiel N, 79 foe erfi? N, &1 21 <@ 0.987 bar & 91 293 K W N,
o fefu K, &1 5H 76.48 kbar ©|

et g = fareterdn sTeia faeraa o STer Aia-319 § geifed gt 81 foem § T
o -390 I TOMET S0 90 § 1 S Fehl 21 da—

_ p (A&gSA) _ 0.987 bar  _ s
x (EGST) - = = =1.29 X10
( ) Ky 76,480 bar

T o1et St | 3ok 55.5 Hiel 814 @ A T faer@ § N, o Hidl %1 § &1 n 2l

n mol n _5
M) = - = 1.29x10
x( )= I mol+555mol . 555

(fer fa o e § 55.5 HI ol § n %1 9 §gd HH 7 o1: ™ B @
™ 2l)
T FohR—
n=1.29x%10°x55.5 mol
= 7.16 x 10" mol

7.16 X 10™* mol x 1000 m mol
1 mol

0.716 m mol

WA faam
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urgatted a9

) B % SE S ST T T 5 S S ) e

B T U PO M TR B ool 30 THR § —

o TE-9id UF ¥aa 9 B CO, Hi foeiaar agH o fau diaa i sifues
EERCCRERIRC I

o TR THR W vATH oid T ARl <l 1fuieh <& W TG o6t stferen s[ereiierar
1 AT HTAN IS Fehdl &1 31fush el /@ o RO YaH & 1 ot T
agHEA T w1 faeiad TR | sifue @ S €1 W9 ek gag i
AR T 7, e @ -+ 7 S o g1 5Tk HRO1 el gg T el
eherd! €, 3o SR T TZeeH o geigel o1 S €1 T8 hivieRie § feiy
SO H I T SR U o e Se= w % € f ogw
(Bends) #ed ¥, 78 Tcfush WK T el el 81 sed 9 qe
IS Ft TR H 31feeh A1 o Sedel 9 ¥ 9= o o, Marari g
v o o foau ST foRT ST aret St |, Eiferem e 99 1 T a1y
i 9 S ® (11.7% Eferad, 56.2% geisH qel 32.1% Siferisr) |

o 3ftreh SuTE el SRl W ATeRdIS o1 AifYTeh e Tl T 9 %Y gl
2 3d: T SRl W & ol Al e SAREh! o SR 3 Sdehl | Siedise
1 Figal 71 &1 Sl 21 38eh HRUT e HASR & Sd 8 37 Tqead
e el U1 3 eIl i ST hed &

M bl THIA

a9 ok dg W TRt T i gal o foeEar Tedt @1 St 9 W g % 1) 5
e ¥ foela it SEH Sufterd eid § o facfiiehior & wehd ol TeH ok
Hrehel TH S Hehdl € A1 TH WohH W Soll Scdtord gl ¢ 8W s we |
e o ¢ fop Tl it a1 i Uk Tfaes et &1 afaeen H Bl © 31d:
T - Fram w1 qrer S wifew) S germsiicrdr T St gisman
?; @1 A9 "gd W faeEa s =)

1.6 92 gU e SEt Ty ol fadel 19 H,S o favermor § v 6t i 21 afE H,S T
F S § STP W foe=d 0.195 M = @ &30 feerish =i 701 shifu)

1.7 298 K W CO, T & st H faeigar o forg e feeiss &1 7 1.67x10°Pa g1 500 mL
HIel 9id 2.5 atm @ T % fohdl T 298 K A9 R Fell g8 CO, I AT &I UM hHifQ

1.4 A ReeEt
20T aT T

S TR g 5d el € df e T sd 2| faetd T 19, 59 1 3|
B Hehdl 21 TG o ol H foeral 1 31eHe w9 e € ©e 1.3.2 W R ok
21 319 &9 gl 31 3Gl o gl § faeraHl o1 s1emae i 56 YR o fererdAl
o weh o1 3Afereh STeee STousiiet Bl Wehd B | W See faeiaes areiie g
2| forer aroqshir € ot Hehd € e el ofil eH el oherel fgatht faeremi ok
TN W1 eI R, St o faerad S S oreEe B ® A e (1) g
&1 5al | faeram qen (2) 3G #1 g6 § faeeA|

O e
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1.4.1 ga-gd Taor@mi  oTRU, &6 < aromeie xai o fgei focrm o1 stem & iR s6eh JHT stawat
AT T H 192 9 3ifhd HY TH & I H o W AT ST9ad aTodihd BT qe Add:
T TIEe TS 5 Woeel o Hed Ueh Wi Tfud g1 S| T <iifele 39 sTaen
# el < p, | AN A 1 TS 2 o A S [ FH: p, T p, I
aleFmFaTmm W1®2$WWWXIHXZQWW%|
T AT Higag A TS (1886) F 3ok &9 Ush HEHE Hael
o e Gay USee fEm o AW @ W1 ST €1 39 SIUR et gat
o faeam oy sraga @ AR Ie faees ®§ SueR Wier-a v &
FUTATEr BT §1 o7: fEFd 1 % fou-
D, o X,
HX p=p° x
Sl p® Y& FeH 1 H THE G W 97 @ 8
T YR faad 2 o fau—

P, = Py X, (1.13)

Wl pl WS FeH 2 % A T F TR HIA
e o YR | o FawER um # foeen sewen &1 §d |
(p,,) Toeml & steradi & it < o Sig o TR e & THfe -
Pya =P+ D, (1.14)
p, 3 p, & UM WH W TH UM T R
P, =X P} +X, p;
=(1-x,) p, +x, p3 (1.15)
=p’ +(pd-p))x, (1.16)

TRl 1.16 9§ Frefafaa aitom fehet s ka2

(i) Tt fae@m o a1 a7 @ 1 3Tk fhdl 709 oh
-390 9 Heifera foman s gehan 21

(ii) foreht faeram &1 St a7 3@ eTE@d 2 o Hid-319 o
iy Y& w9 9 qiEfdd g 2l

(iii) Y5 2/9@9 1 9 2 o arf I R FR wd gu faemm
1 el A e FoE 1 oh HiA-3 o g § A
x,=1 N X, =0 RIS ]
%=0 X —> =l fordt faeem o foaq p, 1@ p, 1 x, T x, & oo

o7 1.3— R @19 R 79f faera & arq 3/ oo a9 1.3 1 a6 (@ 3o Bl 21 S x; 9 X,

TG HIT-S7 FT G ST @] gy g ] g & A A TEn (19 1) F fag p° @ p?

T 11 5ol & AR ST F A g TR ¥ T TR W p W x, & fowg se

el & (e § @ S T ¢ (F 1) <t T 2 & (FaF 1.3)1 P, ¥ < WM
P, @ p, FF: x, T x, & GHFIA
%) ot o sty a1l per A g P OO SHIAH W pg %laaudqalmehzaﬁgm-u

et 81 H w9 TRl € i p? < pll

(1.12)

1

WA fogm kO
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foeta o Wy 9 § oy Yokl o 9ued o1 uiRer ofaudl o STifvien
@ ¥ Freifia foman ST @R 1 AR y, Ty, FA: TS 1 9 2 F A
TN H HIGT-279 & q9 STeed o 3N @ o a8 &1 ST i W—

P, =Y P, (1.17)
P,=Y,p,, (1.18)
HAEAD: P =YD, (1.19)

SaEeor 1.5 298 K W a@R%™ (CHCL,) Ud SEFRMeA (CH,CL,) o a7 € %I 200

mm Hg 9 415 mm Hg K

(i) 25.5g CHCl, 9 40 g CH,Cl, ! fHeet 99T T faerad o ared <9 &l
AT 298 K W Hifeg|

(ii) AT WIaen o Y 3T9Fd o HIG-3191 i TUMT Shiferg?

& (i) CH,Cl, T HIeR §MM = (12 x 1) + (1 x2) + (2 x 35.5) =85 gmol '

CHCI, &1 HieR g9 = (12X 1)+ (1x 1) + (3% 35.5) = 119.5 gmol '

CH,CL, % i = — 208 =047 mol
85 g mol

CHCL, & e = — 2228 _ 913 mol
119.5 g mol

Fa °id = 0.47 +0.213 = 0.683 mol

0.47 mol
oo, = o T = 0,688 3 Xeyey, = 1.00-0.688 =0.312

0.683 mol
TR 1.16 -

P = p) + (p) - p}) x, =200 + (415 - 200) x 0.688
=200 + 147.9 = 347.9 mm Hg

(i) THHT 1.19, y, = p, /p._ 1 ST A W g9 79 Jewn § 7@ &
Threr-afel FT T R T B
Perycl, = 0.688 x 415 mm Hg = 285.5 mm Hg
Pcuci; = 0.312 X 200 mm Hg = 62.4 mm Hg
Yciycl, = 285.5 mm Hg / 347.9 mm Hg = 0.82
Ycuc; = 62.4 mm Hg / 347.9 mm Hg =0.18

e - IfF CHCI, F1 gerl § CH,Cl, Sa= Irsgeiiel ¥esh € ( poy,cl, = 415
mm Hg 3R plye, = 200 mm Hg) 3R arodig grewen § sifeh CH,CL, ©

(=0.82T Ycuc, =0.18), 37 30 7 Fosht Fehren ST weharl @ for “memereem
W STST YTSRAT THIM 3T 37T okt &t Biat & ST 1freh arsugiter grar 21”

Ll faemd
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1.42 U3ce o TaW; W & oW o Jgar e fooma o suer amorefia w2 &1 o g@
T8 F Pram @t =X p? SN TR A S @) e wa A T o faerer 3 yeRo | i
B fore ek T arousiiel € TR 9% T w9 H € el @ 9o 89 Sd © foh S
A el & o e @ fuifa et @ oo sgan-
P=K,x
IfE B9 TSee & o o 20 o Fom &1 go w1 dt <@ o g € TR
aArSTYier ek el 9 1 AR <@ oo | SUeh Hic-319 % SHuwd
B  Shad TGS feori® K,y U6 p? § fal gidt €1 39 R TSee
fem, & o from ot ook faei feorfa € 599 K, 1 79 p° o 9 & sOar
ESICIRS

143 3G USTAT Rl (Io@Al &1 T o Tewyul o gail H ot gU I =iel 1 7)1 Ssreeond,
gat ¥ T w Tifeay FeiREe, Tohg, IfE To IhT w1 S o faerE 3R e, T

W S T A B HewEe | faerHl 31 faeel o v Gifde T gs
et @ 95 1ol e €, SII0 @— ard S R fRu T 9" W sa
AT SIaT A TrEATaEen R 59 i a1 61, Fo Jrere

m /\ T A T @ IH FT KT ATY I B @
° °

R o ° (o9 1.4 %) | 5 591 1 98 a8 59 oh ST0[=T g ol
° ° e wdl 21 A frdht T A s sramousiial foea e
122332223223 320232903 foeta sHren e ot 39 oo™ &1 9 <9 ohad faades
o Frers ] B o s o RV e @ (fa 1.4 @)1 fRw e am W
1 mol e foeram 1 78 a7 3@ 35 foemee & amvasE 9 & H g
21 faerm =1 wde W foeid o foere S9 o @10 sufterd
- oﬁw{@/w Twd ¥ o TaE F faems % e ¥ o M wW w
AT 14— fers 5 ek & SufEf & weraET ST 21 S8k 0T TdE BIgeht W alet foetee 7opei s
P W g Hem +ff TeIER W S €, 37 foemas w1 Ay q@ o

(%) foemaes & STosT 1 3TH! Tag & F 2 S 2
e iear foetaes o oo T | FH faeree | Sufe stamasiie

g e O PR R b e o evn foca 1 "o W SR © SEe Wehfa WO,
W?ngﬁyﬁgaﬂg,@mwg/ Wﬂﬁ,lkgwﬁlﬂﬁa@v%mw%
Iroq e H FHHT T T FA 7 S o 1.0 Tt FfEn w
Sl 1 SE AET ® SH a9 W Ao 9 e B USee 1w i e 59
YehR e Tt STl @ “Terelt fareTarm oF welteh ameasiter sterarar At 31ifdTen
TS I $HGR HIG-319T o WUIUT g €17 o7& g9 fgerit foomm o
foet@er &l 1 o fore 1 2 § =¥ i & 9a faed Srarseiel g @
el T 310] €1 aroq steeen | B § SR 9TSY S 1 HR0 g € AR
p, ToeT=Ies 1 A9 6 T X, $HHI HIA-3AW B, TH p? THh! TG Ao H
RS B, A TSEE oF OHTER—

pld:xl

3R p, =X, D, (1.20)

WA oI k2
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feora 1.5—3fz &g faere g4t qisvl & fog I8
o (98 &7 G 3l & dl SHHT ATy
376 T YT @ H Y ° s e
& a1 1 e GGl Sl g

1.5 sz g
g2t Rere

1.5.1 eyt TaeEm

1.5.2 3FEY Tae@q

T feerish 3§ facae o o g@ p o Ser g 8, faemas &
A e o W~ 39 GAS o qe @i T e e g @ (Fa 1.5)1

s foemes = .
Elie b

v e —>

0 fogemaes =1 dia-3w 1
X —>
Za-5d faeaml &l TSee & W o R W eneet e eyt fael # anfierd
fman 1 gk B

T foaerma s et wigael W Usee o 99 1 g S 2, eyl faea
FHEAd &1 AT oo o & 31 q& 0 @t B 2| e s o o s
st 1 Ty s W g s 1 teedt giteds den stee afted 3=
g 71 e7eriq

A,,.H=0, A, V=0 (1.21)

TEehT el T8 ® foh oregdl ol fufda o WS 1 ScsH St
TR A&l BTl $Heh Afafiea faeam &1 aad off <A1 Tl o T
o I o S Bl B Sfifvesh &R W faerddl o ey SHeER Wi e
A 9 B % 179 gRI GH ST Tkl 71 G STaTal § SHaqeivesh ARt
AT A-A 3R B-B WhR 1 et 81 Sefer fgeitt faemml o 53 34
argrfeaet o eifafied A-B YR & eri=afward oft sufeea i afg
A-A 9 B-B & = sfauenfuaes ehd0 9 A-B o HHM & @ 98 el
IECRERCEI

Teh QUG TS foeTEA i WISl 9gd A Bl €, elfehe b foer
SRR | T Y B €1 n-geA 3R n-gwH, SHIueH SR FariudE qe
=i 3R e s & faorem 30 ot o o )

e g Tereram @t Wigaral W Usee o 199 1 Ured el Sl i o8 AE9t
foreram el B1 39 YR & Tl 1 amouge USee o FEH gRI 9
(predict) T 7T aroq <@ @ I @ Aferek B @ A HH (TR 1.16) |
Ife =g siferk B 1 g8 foaerEn TSee fem 4 gereTeR T weii| s
% @I 9% € %1 Bl 8 @ 98 MU Taaret e il €1 U¥ feremmt
o ST 6 1 HiA-3A0 o Wuer e, o 1.6 ° fe@mn w2l

13+ foemaq
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forT 1.6— fgoesia e &1
arsy 37e 395 GES
& FRE & ®YH
(%) TSee & a7
g e fa=er
eI arer faea
(@) T3 & 79
g HUHF foerer

g9If7 areT faeraT

WA foamm

14

T el 1 SR v T W srEfEae ® yEfa o fem ?
e Fom o oA fo=em &t fufd 9, A-B sI=IfRaT A-A - 31e@n
B-B & = e=i=fwaeli 1 g § HAsR e § orefq zw frefd ®
foc-foemes emEt & we siauerfvas ereRdY §@ faeE-faed iR
foretrrsh-faetaes e1uEtl 1 qorl § %ueik 8 €| THH Had H YRR ok
faeradi 5 9 A 19a1 B o o19] I[§ 3199 foh o o e STt ¥ qaid
FR Gohd &1 3T RO ey 9rd I« § iy B @ fEd e foeer
Bl 1 AT o T w1 T gEt YRR w1 SHeER <@iin ¢ Y et |
el o WA BRSNS oY B §1 THH UHISH oo W gqeh 319] enfage erujeti
o o9 31 S ®, ook shror enfaga et o oY wed § Sufeerd srEgieH
¢ 22 W 1 3EY SFRISANVeh 5et FHSR &1 S o FRo fagmn 8o o
Y gk e (fost 1.6 %) <wiian 21

FTEH SEUCHES I THeH | e W a7 faered o faca-faams stopst
o A fgyda eraratsarg faea-faea iR facas-facme et & qe
SRS ¥ AR el 2| 98 faeEn off s faser @ 2l

W & w9 Homes fageq &t fafd § A-A 9 B-B & &9
FAauaTTvaes ekl gl A-B w1 el § HHSR Bl 81 THh horerey asee
%Y T S € 31a: RNk foder eiia g @1 WAt o e %1 faso
T YHR 1 3T ¢ 39 feafq § wiHifrs diei 9 el o e o1
o THTh! TARH TS o e AU TEgeH 96 Th 9 YUeH o e
TIESISH ¥ 1 ol B HeTad 811 €1 38t YehR o FoAihid of WHISH 1 fasor
off T oo o ar € S USee & oM 9 e fase 9l 21 3hent SRl
g B foh FARI®IH o1 9] UHEH o 3] o H1Y SRS 9 a1 Fehell € Sl
o g = fRu o= o <@ @ed 2

Hsc\ /Cl

C=0---H—C-Cl
Hyc” Nl

TG UF FARIBIH & e BIsSiorT aef

gHeh Rl Yeleh SI2eh o STV i TP i Ygfa A &l Sl §, e
oS T H HHl o Wl ¢ den Usee frEH 9§ muncHes foeed e ©
(o 1.6 @)I

F9 5d fafs e W Rereenet a9 € it fgmeata fago €, fome
Ta o a5 Wewdl § GEed HHH Bl § 9° U€ Ueh TEeR Y W Ieerd 81 U
IO | Fehi hl FTST 3T GRT STl -8l fohan T Heha| feeReanedt g yehR
o B €, f9= ram gaerient feeraanet qen arfienan saerient feomemamedt
Fed & foerem s U v 96 W Usee 90 9 sty s foeer
TR F €, FAaHTaR T feeRgarelt s €

IR TS o fhUeR O I TIHTel T STal ol FHSI0T Jorsht e
TR ST foerae a1 © SHH ST oh SN T O 950 deh Ui Bl 2l
T IR I8 GHST W R o o 99, S fo freraanedt g9e €, 59 9 o
1 G GAM @ ST © 991 $9eh S YRl el el
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9 foer i T TSee fEm 9 wga st woners faeer <uid €, T
fafyre e W afiehan FaerisT fereanel s €| TEfed o T S &
fason 30 YR & Fropganelt &1 SR @1 39 feRaanel o Heed ® o
68% IE(H 3T Td 32% wIdl (So™M) Bl @ fSaeht @i 393.5 K
Bl 2

RICRIRIER R

1.8 350 K R Y5 5df A Td B o o9& %A: 450 TS 750 mm Hg €1 I Fal aroaeme
600 mm Hg B d 53 A0 1 Heed I/ HifSQ §1ef &1 arsq Jeeen &1 §eed o I
s

1.6 WW e 1.4.3 ¥ g6 M1 foh S s sraroqeiiet foer e o e s @
o sieEs forera =1 9157 <@ Sl 21 foIeEE oF g 7 ATy S o YA O Heifed
g, 98— (1) forctoes & ard <& 1 iferes sfeea (2) foees & fewis
ma& 1 ST (3) Tt o Faedi® 1 3= IR (4) e w1 9eRo <@
STOGT =g et U7 foetam | Sufterd et ShuTl sht AT AT faerd U st WEAT
& U W faudft o & 7 o faorg wont @t wepfa w1 @ o w6
JUTEEA TUT g8 Fed ¢ [STEEA, (colligative) ‘wfeT amr @ forad, ‘i,
o1 31 B Tk WY SR ‘feri w1 ered ® el ] frfafea @i W g9 th-uh
FTeh T O 1 faeET S|

1.6.1 aTST ST T @ 1.4.3 ¥ g0 d@n ff fodt faamee &1 faoem o o g9 s foamas
ST tarmEe o o1 T4 ¥ FH B €1 IS | g o foR o1 < 1 Ao chorer foret
HUN o Ko W TR e €, SR Wb W e @e 1.4.3 H fem wn
iR 1.20 faee o a1 @, faaes o 9 36 U9 Ad-319 9§ a9y
T st € srerfa—
p,=x D} (1.22)
et o5 aTo% @ § ST, Ap, i T TR o e S -

Ap,= P -p =P - P} %

= p? (l_xl) (1.23)

T AW TR X =1-x T, o THEW 1.23 T TER ¥ 95
ST 2

Ap, =x, P} (1.24)

o forerem o &E stareiiel foo Bid €, STeh arsIe w1 YA fafa=
foIer o Hia-afer & I T R e 7

TR 1.24 1 39 YR for@ Tdhd a—
Ap, p)-p
0

0

b, p,

L =x, (1.25)

15 foemaq
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S0l 1.6

1.6.2 FEYTeR Rl

WA foamm

16

gl & S S gl € foh weieho | & @R feran T g arsaate @
SATUTATR TTTHT THEATAT & AT SHAT | Tae1d o HIeT-379T & a{TeR Brdl
2 o7d: STl HHIHIU F 3H YRR forg gk B—

o _ . n
PPk, =2 (1.26)

p; n, +n, n +n,

el n, 3R n, A Toeem o sufter faamaes SR faca o Al s gen
21 7 foer & fT n, << ny, 3@ n, B W H W BIY 3 W

0_
P1p0p1 _ % (1.27)
1 1
0 _ x M
q PP Wy X, (1.28)

b M, xw,

el w, 3R w, 791 M, 3R M, a9 Toemaes 3R faom 1 Aqen 3 gie]
I €

TR (1.28) # IR 37 Heft AEC 9 81 W foed o "o
THEE (M,) 1 uRefod fohan S Sl 2|

ot A9 R g S~ %1 9157 <9 0.850 bar €1 0.5 g Taragiiel foRaemmase
W H1 39.0 g I (TR FAHH 78 gmol ) H Hiel 7 Ured forer 1 arsy
T 0.845 bar Tl 3 &I HeR FHAE T €7
T A WA 36 TER T

pY =0.850 bar; p=0.845 bar; M, =78 gmol ; w,=0.5g w, =39 ¢
T 1.28 § ¥ AH W@ W

0.850 bar —0.845bar _ 0.5gx78¢g mol ™
0.850 bar M, x39 g

#d:, M, =170 gmol’

TE 1 Y SigH TR ST I Sl 81 98 SH ad R Saordl © o 0 STt arey
T GEHSHd @ o SR B Sl g1 S o foy W@ 373.15 K
(100°C) W Iaeidl B oHifh $H d9 W Wil 1 oa°F @ 1.013 bar
(1 ogwsd) 21 B4 fUsel @s o M foh sramwier fao fo suftafa @
farctrres o1 9157 <@ %1 8 S @1 o 1.7 U5 foaetees iR faere & e
1 A9 o G UREdT TR wRd #1 SS0l o fo geid o Selld et
1 oEE 373.15 K W 1.013 bar ¥ %9 2| 36 foo@q &l Saen
& fau a9 =1 Y foams (Sa) o F@eHle 9 Afusw dge faeem
F1 9% @ 1.013 bar & dgMl TSI od: fedr ft faeam &
Tl Y5 T, foaw faeam s=m=n w2, & Faeris o euen sifus
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g @ St ot 1.7 ® fwman @ }) aruee % e o gue &
SFereleh o1 S ot Tt o 31uetl &1 W W R o ¢ 7 fo
IT&! T W TH WA hE H 1000 g 9a # faed 1
qHSAT T W 373.52 K W S&erdl &l

R 70 U5 facm w1 s © SR T, faead w1 s
Td AT, =T, - T I SgIeh ol I=ET HeT W€ 2

T <9 § foh o faerem § gaeris o1 379 AT, faoam |
3qfeord faor &1 Hieel Wisdl oh HHEU! g1 ¢ ST

I

1.013 bar
a7 1 Atm

T
E

3
;
3

;

-«

& i

R e

v ATb-T AT, « m (1.29)
—— : B AT, =K m (1.30)
T 1.7— faergT &1 ar9ET Wm(W)lkgﬁWﬁWW%ﬁ?ﬁaﬁ
9, U5 5l & T Tem 8 9 K, Fagie S Rerie o Hea 3 feere
@ aE & AT Bl (Ebullioscopic Constant) Fealdl 81 K, %1 3% Kkgmol ' &l
3R TIMH & T AT, T T faei@ehi o K, 1 71 @roft 1.3 § faan w213t M,
faere o faerae & TieR SMM arel faed & w, ™, w, " faems o sufterd &
FAAF 1 I &1 feer =1 Hieferdl m = 9% 510 S 1 Sl 2|

W, /M, _1000xW,
w,/1000 M, X W,

(1.31)

THRTT (1.30) H A 1 JF W&H 91—
K, x1000 X W
AT, = =2 2 (1.32)
M, X W,
_ 1000 xw, XK, (1.33)

> AT, X W,

o1a: fae™ & HierR §99M M, &1 9F faher & foau 39 faea &1 w&

M A ol UH fqerrieh i 0 |46 # foefi= ieh AT, 1 7 FAT 51 9w
foran s €, fmrch faw K, &1 79 9@ @

S@EE0l 1.7 W WEud (IF) H 18 g T CH,,04 Fi 1 kg Sia | el 71l 1.013 bar
T R TE Vel G A9 W SNN? Sl o oy K, %1 7H 0.52 K kg mol ' #1

. . 18g
T o Hidl i HE& = ———>—— = 0.1 mol
& 180 gmol ! o

ot ot foretomm & A6T = 1 kg

TafeT T o faerad @t Wieterdr = 0.1 mol kg (T 1.9 §RT)

S & fou Faeiw § afted
AT, =K xm=0.52 Kkgmol ' x 0.1 mol kg =0.052K

<fF 1.013 bar I W WA 373.15 K W Sdaidl ¢, 37d: fga@q &1 Fem®
373.15 + 0.052 = 373.202 K &I

17 Taeeq
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SEEROT 1.8 dwfA 1 FaeHish 353.23 K21 1.80 g 1aoqeficl faeid &l 90 g s~ H wieH
TR foera o1 s 95l 354.11 K & Wil 21 foeid o Hiek 5o shi o
FIfSUl o= % feT K, %1 AF 2.53 K kg mol ' 2|

354.11 K - 353.23 K
= 0.88K
TR 1.33 | 98 9 WH W

sa1 USRSl 3HEA, AT,

M. = 2.53 Kkg mol™ x 1.8 g x 1000 g kg™
2 0.88KXx90g

=58¢g mol '

31a: faeia &1 HieR $e98H, M, = 58 g mol

1.6.3 T&Hich o1 TEUT a0 <@ o Ff & HWT YG A I o § faorH % Al 1 e
g & (o 1.8) 1 W Sd & o fenelt uered o6 fewier W, S wiereen e g9
IR TIfaeh W § el 21 o Rt aered o femien feig Rt 39 yehR wffid
o 1 Henan ® for oIe € 9 ¥ FSW g9 STawen %1 957 <[« SEh! 39
e o AT T o SER Bl 8| U feerad w1 qufi fewfienor e © v
YT AT [ Y5 I focrdsh o amed <1 o SRR g1 e S o o 1.8
Y W B USee & U9 % @R W9 Uw SfErIeid 3|
forctrres o Sl Sl € @ foeias &1 arsg <[ S @l Sl © SR
379 T ATSITE 3G T o aTIeTd o SReR S HH dard
W B B o T 1 fewie s S @l

T foe T s faems &1 feaiw fag @ ok o9 s
sfaTSEiet faer e @ q9 s9e fewie fog T, 71 o femiaw o
FH T - T, o SR B

a7

AT, =T - T, , 38 f&ume &1 ST H4 Fed 2
T T FIUAIF o S99 o TAM & a7 faeram (enet faomm)

am/K w1 fedish S1a T (AT,) ot faermr 1 wicerd m o FHaw

g 1.86— faorem o faomaes & femis &7 Bl &1 31d;
W(Aq)@ﬁwam@

ATI o« m
T AT,=K,m (1.34)
T feorish, K, < faamae &1 ghfa ® feft & 2, ot femien
ra feerier, Mierer o1ame ferien o Rt es ferier wed g1 K,
#T THE K kg mol ' ¥ $B yafe faamasi o K, o9 9Rvi 1.3 § K
T 2
W o g8

Rationalised 2023-24



Afe w, U forer e Hiek gea9™ M, 2, 1 w, UM faemas o suftefy
ﬁw%mﬁAgwaﬂ%,aﬁﬁmaﬁWW 1.31 g/
T S B—

w, /M,
- Wy /My 1.31
w,/1000 ( )
T (1.34) ¥ Hieerd 1 98 96 W@ W, §9 U 8l a—
at, = B WMy
Ww,/1000
K, x W, x1000
AT = —L 2 (1.35)
M, xw,
K, X W, x1000
M, = (1.36)

AT, X W,

31a: foreta o1 Aier serm e o T &6 wy, w,, AT, o W19 Hietd
e feerish K 1 /M o1 91 €1 wifetl K, TS K, o A7H, S o wi
i W fsRk & B, f weeli ° g fopg s wehd B

RXx M, x T}

5™ 1000 x 8, H (137
_ RXM, xT
K=-—1'—0 (1.38)

b~ 1000 X A H
Tgf R 3R M, w5 T feri ud faamas 1 el SeAE a9 T, qe
T, “hfead ® Y5 foaras o wAw: feuie Td Faeris €1 s IR A, H a1
A 9 TR o o Td o T ufieda €

AR 1.3- B facaehl & Hietel aaeieh S=ae Reris ud Hieier femie sramm feris

S|

LOEIS]
SRS IEC
EESIE]

FARIBIH

e SITAANEE
T SRHTHES
TEUIA 2R
Tdifed o1

373.15 0.52 273.0 1.86
351.5 1.20 155.7 1.99
353.74 2.79 279.55 20.00
353.3 2.53 278.6 5.12
334.4 3.63 209.6 4.79
350.0 5.03 250.5 31.8

319.4 2.34 164.2 3.83
307.8 2.02 156.9 1.79
391.1 2.93 290.0 3.90

19 faerq
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SEERUT 1.9 45 ¢ uferel Tegshiad (C,Hy0,) 1 600 g S o foemn o foee=
(%) feuie 319 wd (@) ferish i UM FIfST)

E  fenier STEHA Hieldl § Hefud 7, 31d:

el TR o Hid

Tl Telghicl o faead &l Aidedr = .
A & kg H TN
45

Tl ToEHid o Hid = mel = 0.73 mol

, 600g
S H kg H FATH = 1000g kg = 0-6 kg

. 0.73 mol .

T YR, T Tgehicl ol ATl = 060 kg = 1.2 mol kg

31a: fewiw o /9HT AT, = 1.86 K kg mol ' X 1.2 mol kg ' =2.2 K
Stefra faeq &1 fedis = 273.15 K- 2.2 K = 270.95 K

GEEQOT 1.10 T SEAsTeIsed o 1.00 g i 50 g s=i+ § HieH W 39 feriw o 0.40 K
I FHH B S T i h1 feHish etaHA fei® 5.12 K kg mol ' #1 faeia @
TR HHH T4 SISl

8 TR (1.36) ¥ fafq= uei o HF W@ W 'H U ©

5.12 Kkgmol x 1.00 g x 1000 g kg™*
0.40K x 50 g

M, = = 256 g mol |

31d: faeia &1 HieR g9 = 256 g mol

1.6.4 TWIERUT TE T YHfA 1o WX | HE qREee wi T@d §1 Ieone, Fed S H SR
TTeM o foq FHep st § Fi W A wepfad 8 S €, T gl ars sl
T W@ WA 2 34 €, THEH Sl H W@ W B HIRRE Hepg St 2,
el & woft et W ww W S e w3t €, 9 9 ¢
3 goft weref fefeeral @ ufarg € 3 fafeomt <ig o1 oeafa oo 1
B Tl  Td IE GO o =i AN UEHT ki e WHfah &9 H
oot €, 1ol Yeiith 1 ¥ eIt Wahfd w1 el 2|
| forem 3 ffeoml wad vie =1 fhew wdid @it &, qenfa s stfegamastta
(Submicroscopic) T8& =1 Wi &1 T gk Bl Bl F
et S/ Sia o 319] 37 B8l ¥ TR "eahd € W faom & 98
— foer S F TR A B 21 T YRR % Ui el fefeer,
srefure fafeeat (SPM) weard &
— ST A ST o Sheet faerre o o1 € 39 srdurr fafeers
N VAR @ e Ta ¥ AR Fo9 1.0 § <9 SER 7% feet) foems
fora 1.9— facmae & QR0 & RO T§ faeem o " W@ & Wt foamae o ) 39 foeet | 9
forger wer o farera 1 @ frrereRt faeram &1 iR yenfeq &t e faetaer & vaE &1 98
7 W 2 WohH TRTERUT Tl B

WA fogm 20
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PaH+H

[

Pu, T I 2 Ao FoTe Had o ot 81 feed § o fet
1 3T AR W faerd i 31 1 yarg, foeem W sifale s«
TTI1/17ITI7TT] T T AHT S TWhAT ¢ qE IR A o et o warg @i

T Vehdl &, GUEIUT ST ol &l eawr= faeett o 9

IEGERE
ferd 1.10— GUERT & VoA & [T RER0T
374 o o STfaReRd J19 faered |
Yged AT MR

SPM

foemaes 1 a7 fooa § W5 faae &1 3R JaE, WER &
HROT B 1 I8 fag e W A @ T T & e gam
e it F1eT Wisdl © S=3 Wisdl i 3R YoTe HId &1 TE
T 1 faeeE #Y gigar W ek g e R

T et 1 TR0 <@ o7 AR 1 7, S IR
b o7ofq faams & ofujeti ol Teh STHURTE faee gW
foeras o SM 9 ek o fow oman s el o8 o 1.10
H TR T ¥ R T U S 0, S faem
o 310 g W Rk e €, 7 & 35! gpfa @ e & fog w=ifires
I R Ig T T ? fF WERer @ f4u W 9™ T W, Wierdr, C %

e

HATUTeR €l 71 37d:
MI=CRT (1.39)
&l [1 TER0T <€ T8 R 19 frdiss 2l
_
= ~ RT (1.40)

8l V, facia o n, Hiell 1 W ool e #1 e e § 21 Ak M,
TR FA9H H1 w, T4 fae faoem o 3ufted & 9@ gr—

W,

3% %
W, RT
nv="" (1.41)
W, RT .
o M=l fawEE (1.42)
o1d: RN w,, T, 1 T8 V o 9d M R faea a1 Ao’ $e99M 9iiehford

fopan T wehat B

il o HieR SoHM A L 1 Tk 374 fafy weRor e w1 |1 2
7g fafy T, Sgarehl Td 37 Je]upetl & HieR STHME A1 3 & yaferd
fafy 21 wreRor <@ fafa <@ AE w1 s fafuat o sifuss Swamh @ w=ife
TG ST WG A ok q19 TR Bl § Tel HicTerdl o T TR forera shi wierd
ST | ol Sl 81 S SUHEIE O k1 gl § o faerei o ferg ot e
wfAmor stfrek B €1 fael % WeR ST I R ki TR S sl
e w9 @ Sta-37upe o fo SRt @ S Seedre W A e T g
TS S agorhl o forg off et facan w9 g 21

fau TIT A9 W AWEE TWEOT qE A S faera aemrEnt faem
THETd &1 5 T foerm st fereell g gerk fofu S ®, 39 mem

21 faerm
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TR & BTl Sarewond, iR wif¥rRt H feod g9 w1 wWERer @ 0.9%
(SEHHT/TEIEH) Tifeam Fenge, f58 amm w@ foeem #ed €, & qedish
@W%@E@Wﬁ’mﬁaﬁ?ﬁﬁﬁ (W)WW&HW%IW@T,W[?
TH RIS i 0.9% (STHF/AIT) W 31 Tifeay Foiee faeee 5 @
g, @ v hiferemied ¥ R yefed & SO R F Gpfud 8 S 39 YR
& faorEd a1 srfamEdt faoem wer s 21 Ak o w1 Eigar 0.9%
(SATH/3Td) T 9 B Al STl HIRERST o A Yarfed e iR o e
ST T T @ TeuurEdt faeee wed B

SEE0T 1,11 THk WM o 200 cm”’ Sefid faersd # 1.26 g WEH 1 300 K W 39 faea 1
TEWEE 2.57%10 " bar &l TN W o HeR 59 %1 Uiehe Hifsu)

ol &Y frafated it 9@ &

=257 % 10 ° bar,
V=200 cm’=0.200 L
T=300K

R=0.083 Lbarmol ' K"

T TE ) G 1.42 § gfaeeniud S W 8 9 -

1.6.5 Wlael® orEToT
Td ST e

WA oI p22

o = 1:26€%0.083 L bar K mol” x 300K
2 2.57%10 °bar x 0.200 L

=61,022 g mol '

TH ©S o URY ¥ Iooit@d IREeIsT i TRERl o STHR W HST S
Gehdl 1 STER s o fou Qg oaoia faera= & @ wn sean S| e
o RO STt 1 &RUT kT <1 © U Gepfad &1 Sl ¢ g qo o s o
TH R qA: a9 2 3Sd 2| AeR0 § St g o HROT il & g MeR
STt TR G ST 3T | U 1 ST Gehdll &1 TRIER0T o hROT STl $Eeh
HISTHTA o < =l ST 21 G TR FITRET 6 0.9% (FHHMA/TG)
T FHH TEU 916l Al § @1 ST Al IE] o hRUT ST o SR IR | Yo
Y 3 FoA S S| S AN TG AR THE AT AU Ao oid & A Ak
HITTHIA Te T HITh L H St HR0T Hegd Fd 71 35 IRomaey
B Al T A go H1 IE (edema) Fed &

STl o1 91 W Uil i Sl W SR TR WY o S ok fewml | g eifvren
®Y W WE o HRU Bl B WG H oo el e o Gl W ek
THretreRt TRero ST 1 f5RaT i Ashdl 81 TEROT o HROT THSHIH Wi Td
s o amt T Wl W R SeREIRE Sl BIE o Ul HepTud Bieh T Sl ¢

o 1.10 o aftfa faeem W Ak e 3@ 9 s 3@ @ S
R & fEen # fqafdd (Reversed) fan < @shar ®; ereiiq Is
foca® s T faeell & "eAw @ faoEd § @ UOTA T @
e IREEl UfAEA™ U HEeldl ¢ Uo oAeeliis ®9 ¥ §gd Suan
21 Wfeld TR 1 SUE G S o faerauiieto | R S 21 uhH
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freer 1 @ frequ fas 1.11 o swfen w2 e 9o

R[S STt

coococooo

KENIRES]

& AeAm U 9l o | 9 freeifd e o #1 d 39 S
& fau fafi= gR #1 agosE ool suasy €
el WERe & fou sevaes < "gd 3ifush Bl 2l

m>nj T W AR < oA S ® Al Y Sol SeuRe freedt

SRREEI

urgAfted a9

A

SPM

farT 1.11— 99 fIo7d7 W RR 3/ 9 38
3@ o S & @ gfaend
RO g 2

g9eh fau 3uge foreell Soe TR &1 fhed 9 ot
B © 18 SUge STUR W W@l Sl 21 Hefeld UEeE S
o foru o= € wg ust s # Sufter syl wd st
o AU U ®| S Wgd W W STUAl U S i
Rl o fory foreraofientor "o= &1 S & 2l

1.9 298 K W g S %1 aruse 23.8 mm Hg 81 850 g 5 | 50 g g (NH,CONH,)
el S €1 39 faerem o T Sict o oTousie Ud 3Heh SMifarsh STeHA 1 Uieher shife)

1.10 750 mm Hg T W Sl 1 FeMAF 99.63°C Tl 500 g 5d | fehae Gohiw fretan smg
f g8&1 100°C W F9U4 B W)

1.11 Uwhifosh o7 (faeifid C, CgHgOy) o 3H So89M &l IRehad &ifeie, 9 75 g Telifem
3T H Hied W 3Tk fewigh § 1.5°C 1 & 8 WUl K, = 3.9 K kg mol '

1.12 185,000 HieR Se49M dlcl T 98t o 1.0 g i 37°C W 450 mL i H Hier § 3
foetaa oF RO @ 1 TS § URened shifeg)

1.7 SRIFET NER A S © foF sttt uegied S/ | sl W el Ue kel § foeifsa @

Jric

ST €1 Irewone, A% g7 TH Gt KC1(74.5 g) i 5ot | foefia & ot e
foea o K W& CI @1l o Wedsh o Ueh Hiel o Hokd 81 i STUel id 2|
Ifg W@ il €, i forerm & foeid o ol & < Hie g1 AfE en SAqusteE
STTRTUT kT IULT Kl T AN KT 6 € 7R 1 kg a1 H KC1 &1 T 9,
FIUIR I 2 X 0.52 K = 1.04 K 91 <M 319, 4 g9 fo@s &1 A6 6
IR T A F Ol g9 39 o W UgET {2 Hicl Sl 1 gq9H 74.5 g
% o1d: U Hiel KC1 &1 599 37.25 ¢ 2 399 98 79w yene &l € ff
ot et 1 el ® e g € o wrEfies 9] R g fafuat gro e famen
T HieR SeAHH, drEdfash S| o g9 FH el 2
A=l USHEE ol o S w1 (THifew avet) wEeSH WY 9 o
FRO fgaa7 (dimerization) @ AT 81 TH QA F= WEgdis el
foretrreht & Bl 21 38 WeheoT ® fgae o HRo1 Holl w1 e He S 81 1yt
o1 S e fom o @ S ok @
2 CH,COOH = (CH,COOH),

0-~H—0

77N,

H.C-C -
\o —H- o//
ST ST WU

CH,

23 faeam
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el 99Tk € HeEl S Tehl @ T afg A= § ugHigs 31t o gHE 1]
TfUIa 81 ST @ TeTSE T T AT, I AT, 999 T4 § STH1 B 39 AT,
AT AT, o THR R qRehfed Hok FSHH STIHIG 7 &1 &1 T 26| U6 Aier
T S SHI A HER G %1 qer o T o 3= Bl @ STErn e
T Fead 2

1880 # ar< &t = forie 3 s w1 @i o i o faw wh
TR, i, T a2 8T% Tk wed ®, Wiauied fman g9 Tk, i, 1 FTER
gt feran S @ -

O A T - £ 52 e 2

'T s WeR oM UNefad STUEEIs T

 Hur/fESH o 9YE RN ok el Hidl 1 He

ts o/ o gd SOl o Hiel w1 ger

T STEMH HieR FeAuH JEifiTeh dR T Fd fohan T8 Hie) Se90M © ae
AH@TH TN 1 UReher T8 AHHR fhar w1 ® R samier faoia =
Gifer g € SR 7 € ferifsra | Som st fefq & ¢ 1 9 T 9 w9 St
foriisH & 9% w9 feres g1l 21 SEE o fofu, Seitg KCl o e i w1 9
2 o TSI Te i H USHigH 3% o Tl @Me 0.5 el B

S BT 0Tk oh! AMHA FTH T SEEHF o1 o fa g fF=gar
ot B S B

focte & Ao 4 s s, D =i

FAlR 1 I-14H, AT, = i K, m
fedish &1 1o 0, AT, = i K, m

foeT@ 1 TUERT TE, = e RT

RO 1.4 W a5 R el Sgd ST9EeE o feiu { % HH g9 MY €1 KCl,
NaCl Ts MgSO, o fau i € oo sgd @ il 2, i 1 7 2 & ol
TEH Sl €1 S Wt e7den ® K,SO, o foiu { 1 W 3 % Asele Bl B

WRUTt 1.4— NaCl, KCl, MgSO, Ts K,SO0, & fau fafir= @igun w o< gk ek (1) & °=

NaCl
KCl1
MgSO,
KZSO4

1.87
1.85
1.21
2.32

1.94 1.97 2.00
1.94 1.98 2.00
1.53 1.82 2.00
2.70 2.84 3.00

*{ & 5 YUl faEie @ forT &

WA foaH g2
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SRE0T 1.12

2 g S=ilgsh 3T 25 g o1 H HieH R ik H 1.62 K 1 3168 il 21 sii
o forT Aieret e1ae feelish 4.9 K kg mol ' ®1 AfE 7 fae=a # fgaa (dimer)
T © Al ST T UE feRa wfierd gm?

faw T A fremgER B

w,=2¢ K=49Kkgmol , w,= 252 AT =162K
TR 1.36 § 98 HH WA W, T W Bl o

49 Kkgmol' x2gx 1000 g kg™
M, = 25 g% 1.62 K

=241.98 g mol

3 A § ik ST 1 WA Mfuaeh §eq9H = 241.98 g mol
9 3 o fou fefafaa s w famar wi-
2 C,H.COOH = (C,H.COOH),

g faer o WU &1 A0 &1 'x' G e fRal ST, T SrmeEee] | ST
Ssilgeh 3TRA o STU[3TT oh! AN (1-x) FIel BRI 3Td: S=iiseh TR oF SfUTd STU[aTf

% 5 e i
TH YR UG W HUN oF Hial &l Fd G-
X_1.%
1—x+5_1 7 il
370 WEATEET W U o Hidl ol 98 T ar< &% 0 'i' oh e ghf|

T Aok e
M AR SHH

firg i =

__122gmol™”
~ 241.98gmol™

122
241.98

X
a0 Ezl
= 1-0.504

= 0.496
I x =2 x0.496

= 0.992
3q: S=igeh 3T 1 oA § EUH 99.2% T

25, faeram
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SRE0T 1.13

WA fogm 26

1.06 gmL ' ¥ aTel WHifedh 37 (CH,COOH) & 0.6 mL i 1 ofieX i
o Il T 3TRA i 59 Hixal oh faQ fedieh ® $1a e 0.0205°C Ufea foam 7
3 o foT o 81 T T8 fomie feerien &1 9iieher whifsg|

0.6 mL x 1.06 g mL™
60 g mol™

THifewh 3T o Hiell &l 9& = =0.0106 mol = n

0.0106 mol o

THIHTT (1.35) T ST FEH W
AT,=1.86 Kkgmol ' x 0.0106 mol kg ' =0.0197 K

S __ Yferd fewien _ 00205 K _ .
P12 Sfefeq few . 0.0197K

THifes Tt U et SgAsTIERd € Ud Ie Ui o10] &1 STl — UEee de SiReieH
T foaifsa g afk tdfifesw o1 o fooism &1 O x @1 @ sifaaifea udifes
3 o n( 1-x) Hie 81 Td nx |l CH,COO TS nx Hiad H' A1 o 8|

CH,COOH = H' + CH,COO"
n A 0 0
n(l-x) 9 NXHA NX Hd

3q: HUI & FeAd AA §— n(l-x+x+x)=n(l+x)

i_n(1+x)_
n

1+x=1.041

31d: THifesh 3 o fo=is sl °ET = x = 1.041 - 1.000 = 0.041

LE] [CH,COOH] = n(1l-x) = 0.0106 (1-0.041),
[CH,COO] = nx
= 0.0106 x 0.041
[H]1=nx = 0.0106 X 0.041
c - [CH,COO ][H*]
a [CH,COOH]

0.0106 x 0.041 x 0.0106 x 0.041
0.0106 (1.00 -0.041)

1.86x 107
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ATRARA
foera < = sifersh werel 1 wwid fagor g 21 faeeEl @i S faere, g9 faeed wd e faere
o onfiepd feren wman €1 frel foer@m w1 Wigal Aie-stw, Hieled, Hiekdl SR Giawd | oue @i
S gt B et T # 59 o faoar 30 & fram g fifa eidt @ fSees erEr e fio
M A R e oo g9 ¥ faomar W & orifyte I o wmrudr g €)1 R faems
¥ srammefiia faota &t dieq § faomad & 9t @ § i eidt § den faoEe % oy 9@ § 9
FH Teee o FrEm 3w fuifa @ 21 fower orear faomm o fodt faomes & oo @@
U miferer otaue, facam o Suftea faoia o Aie-3i9T & SRR BT 21 fohg fgoesa 5o
fooem o 9z foaeed & < 81 Hed IR 8, @ USee o (M W1 S0 ®Y WA § A S
%|wﬁrﬁﬂawﬁm%ﬁmaﬂmm%a=pfx1+p§x2%|éﬁwsﬁm%ﬁw
T |t Wigarslt W UreH A §; eyl faeam weed € Wee & fom ¥ T yR & faued
T € 9= ofiensh ud Rk faee %hed B USee & w9 wgd oifus fomem 9@ feomnelt
foere s €

foeedt o o U S 3T faerd aeel w1 TEEie Teun W AR 7 e faed awiel & won
H1 T W AR 9 7, S a1y T 1 SRR ST FaAld 1 I=1EA; feHie 1 ST
TH WERl q[E; SAUHEA U eddd ¢ A% foerdd W SUe WERel g6 9 eifud aed guE
S ST d RO Y FieRan ki faen w1 fauda fRa 1wk 21 SuEed Tuiedl s gE fafae
YR o facidl & enfias germM o fruio  fhen wmar @) foorm o fomifsa g ol faom o
SMfUaeh FeA9H &1 A 3ok ARt SAUeeh SeAHH | ®E ad UM BH A faerl w1 e
oA drdtas WH 9 e W el 2

TS g |, fRdl foca o fadism storen ST UM &1 Al At B1% T i g e ohi
ST Hehdl 1 T U I WH HeR FoAHH Td WEIfTR Aok $oA9H % 3TUM o &9 H gRefud
ERIES I

SFRIRA

1.1 foe@a & aRwifid S frds TR o fafiy= faoem 999 €2 Y&® TR o foeed o 999 § T

IR < 9eY | fafau)
1.2 T U¥ 319 foerd o1 e i foad foaea g 19 2l

1.3 = v & aRefia swifse—
@) w73 (i) Hreterdr (iii)  Hrerar (iv) S wfaee

1.4

1.5

JAFTETE & o fAU wEn W A SM aren §is ik ST RIME i g ¥ i o
68% weita faead #1 af€ 39 faet@ &1 ¥ 1.504 g mL " & df o7 o 39 9 i Hiowal
1 A2

TG H T el 8™ 10% (w/w) 71 foera #t Hicterdn den faera o gk s 1 Hiel-319
1 22 A faead &1 9T 1.2 gmL ' © A faead i Hieran # gni?

27 faeem
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1.6 I 1 g A0 ° Na,CO, T8 NaHCO, o Hiel ! T 99 & al 39 g § guid: fman &6 &
few 0.1 M HCI1 & fdd mL &t STavaeshar grf?

1.7 SHM &1 g ¥ 25% oo™ o 300 g TH 40% & 400 g i 90 | fHar & 9 fHsmn 1 se39™
g wigor fHehrfeay|

1.8 222.6 g Tf¥elA T@mgahia, C,H,(OH), 1 200 g SId i fiemet ufdfen fagor a=mn o faem =t
T i UM SHifsel 4% fae@m &1 7@ 1.072 g mL™ & @ foerad &1 Hierar Hefeu)

1.9 T U9 Wel &1 T FANEHE (CHCL,) ¥, Shete-a gugl STH &1 U a =gd 1o 95fod 21 gaw
GO 1 W 15 ppm (5eHH H) @
(i) 38 so9H yfaed & =g il
(ii) S o 991 H FARIGH H1 Aeerd 91 il

1.10 UcHhieldd Td 5icl o U foera" o snfvaes sw=aiafswan &1 @ gt 22

1.11 9 SgH W TGl w1 gdi | focar o, guen & o ®1 ygta =i g 2?2

1.12 B0 &1 o 01 39k 5 "equl ey fafew)

1.13 6.56 x 10°g TH I TH Ggw fogaad § ©H 1 A <@ 1 bar 81 9% faoma
5.00 x 10> g T & di 79 =1 ek < = ghm?

1.14 T3¢ & M 9 ¥AeTs TS BoTcHes oo &1 & 31¢f © qen AﬁwHao‘ﬁlr_a'ao‘rsﬂﬁl%lﬁﬁaﬂi
Heiferd 272

1.15 Toei@es o 9= F9Ui® R U Samasia e &1 20 Selid fae@m %1 1.004 bar o199 34 21
e &1 HieR ger|H 1 72

1.16 A TS e Uk 3MEY faera™ s €1 373 K W I %ol S[eehl o ood S A 105.2 kPa ol
46.8 kPa &1 26.0 g 3@ T 35.0 g (@ o fHU1 1 a1od <[« 1 B2

1.17 300 K W Sl &1 o9 6 12.3 kPa B1 39 o+ 3faroqeiicl T o Ueh Hield o= 1 oy g«
A it

1.18 114 g iR | fRdr stamousiial faeia (HieR $a9™ 40 g mol ') w1 feva=T A= =it e fof sfiees
1 T @ S F A HT 80% & W

1.19 U T o = sramusiicl 3| o 30 g il 90 g Wel H foefi eeh a1 T €1 S9h1 298 K W
ard e 2.8 kPa €1 faersd § 18 g Wet 3R foern s @ fmd =2 9 <@ 298 K W 2.9 kPa
B S 81 Fefated i o it

() foc= &1 AeR s&mM (i) 298 K W I &1 a9 €|

1.20 VTR % 5% (Fo9M) Sl foersd o1 fedis 271 K 81 3% ¥ 5ot 1 fedis 273.15 K & o o™
& 5% St faeee o fewia &1 70T Sifs)

1.21 T dc A U6 B foasht AB, T AB, 3 a1 1 Aifieh 51 &1 20 g S=4 | sie W 1 g AB, fedish
1 2.3 K 360 H3dl €1 S 1.0 g AB, ¥ 1.3 K &1 3FaH BIdl &1 sIwsi oh folt Hiek SfaH
feerieh 5.1 K kg mol ' €1 A Udl B o WRAET SoaHM 1 TUMT shifery)

1.22 300K W 36 g Uit < Fisdl a1l o[k o fIera 1 TR0 <@ 4.98 bar 21 4f% 38 a9 W faerm
T IUEROT @ 1.52 bar B @ IHHT adl = B2

WA fogm 28
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1.23

1.24

1.25

1.26

1.27
1.28

1.29

1.30

1.31

1.32

1.33

1.34

1.35

1.36

1.37

frafafea gl o Iufed 9o Aecqul Siqeniuash SRt dall S gedl ateul

() n-TRA G n-3AfFA (i) I, 991 CCl, (iii) NaClO, @1 H,O

(iv) HEHTS e TEeM (v) THREMEZESA (CH,CN) e THieM (C,HO)

faera-faemaes et o SR R FAfafad 1 n-Afaes 1 foear o sgd w1 § Safkd Hifve—
KCl, CH,OH, CH,CN, Srsaea|

gy o Frefefaa diferl o @ wF 9 S | sty oo, ot w9 9 faem qeon sifaes 2
(i) Wi (i) <feEA (iii) IfEw T

(iv) Tfel Temghia (v) IR (vi) =T

I fopedl el & <ot 1 9 1.25 gmL ' @ A1 389 92 g Na' @119 wfd fepetl vt ® sufeerd &)
@ il § Na' 39 ! HieRdl 9d it

IR CuS 1 foetal w6 x 10'° @ df St foea & Sush! siferkrad diorar i Hifs)
Sa 6.5 g, UCERA (CoHg0,) Wl 450 g UfaeMEesa (CH,CN) H =ien ST a TR
THeAEeRd d 9R gfave 9| sifsal

JAH (CoH, NO,) St T R St Biel €, 1 STFNT TaTvsh SYHIRIS g’ T Bie- ¥ a1
e 1 R FE H foRa S €1 A AA®iA F1 1.5 mg GAE § Sl 81 SWis Gk o fog
1.5 x 10 m et fae@m &1 fordan goomm smagash gim?

IAIgh 3T I AR § 0.15 m Toeras a9 o fou sTraedes A= i 0T Hifsa)

Tiifesh o7, SEaRiuHifed 3Tt TS TSRl THifedh STeet ohi THM 0= ¥ et o fewis | stamme
Tk SR U T %W W wga B1 WY H HHeEu)

CH,-CH,-CHCI-COOH @ 10 g &l 250 g Sid | i ¥ 8 ATt fewish o1 a9 IRehferd wifs)
(K,=1.4%x10°, K;= 1.86 K kg mol ')

CH,FCOOH & 19.5 g &l 500 g H,O | Hied W Sa o fedie | 1.0°C &1 81 3@ 41|
TIRTRITE e 317 T dT 81 0Tk a1 fomis feemis fenfaa sifsal

293 K W S %1 1% 9 17.535 mm Hg ?1 3% 25 g T %1 450 g STt ¥ Hict df 293 K W
ST 1 9T g6 YiEhferd i)

298 K W HH 1 Swfi1 TR HicTerdl &1 2 feerish 4.27 x 10°mm Hg 21 298 K @21 760 mm Hg
T W BYF hi d=i4 B faeradr aRefaa wifaw)

100 g 59 A (HIeR 2999 140 g mol ') & 1000 g 58 B (AR 58991 180 g mol ') H Hiel M|
IS %9 B %1 a1 3@ 500 Torr 931 T Y6 59 A 1 15T T a1 Tea | 3Heh1 aed @ qRehferd
Fifsre afs faeras &1 e a1 @ 475 Torr

328 K W Y5 THEH TS Foiieid & o109 <& %A9: 741.8 mm Hg 991 632.8 mm Hg ?1 e 9
@%W%WW'&?}Wﬁwm%,pw,pw,ﬁmpmﬁx\ o e oh

e
w9 H Sfeifad shitew) faeo o fafa= goei o dfer g ewe frfateaa 2
100 X (Xypgr) 0 11.8 234 360 508 582 645 721
Py /M Hg 0 549 110.1 202.4 3227 405.9 454.1 521.1

Powens /Mm Hg  632.8  548.1  469.4 359.7 257.7 193.6 161.2 120.7
ST kgl 1 SH Wk H SAeAfEd HITY SR ST Hifse fom o1 3o eneel foeem o ot

AT HUMHS Taaar %7

29 faerTm
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1.38 Tl & Gyl W | 94 qen e o1eel faead s §1 300 K W Y5 o4 qe e 1 oy
T@ %H9: 50.71 mm Hg 921 32.06 mm Hg 21 f% 80 g s=f %I 100 g e o fieman <
TS STFEl H I dsid o Hicl-3791 URehferd il

1.39 o1g 3 TGl i fH901 1 298 KR 7 | g7 wesh 3fiardisT IR A1geior o 20% T 79%
o U | B1 10 SgHed I W Sl 91 % G 9 § €1 298 K W AR sfadfier de Asgier
o e feerih ®H: 3.30 x 10" mm 1 6.51 x 10" mm &, @ St | 57 T4f 1 e 1 Hiferg)

1.40 9 A 1 GO I@ 27°C W 0.75 AFHSA 8l @ 2.5 TieX 5 § o CaCl, (i=2.47) Hi AGI
qReRfed il

1.41 2 T 9d ¥ 25°C W K,SO, & 25 mg, & " | I a6 faera 1 Tl 6, 98 7Fd g
T HIfST & K,S0, qofd: fomifsa e 2

P TCATART 25 26 TR

1.1 CH, = 15.28%, CCl, = 84.72%
1.2 0.459, 0.541
1.3 0.024 M, 0.03 M
1.4 36.964 g
1.5 1.5molkg ', 1.45mol L, 0.0263
1.9 23.4 mm Hg

1.10 121.67 g

1.11 5.077 g

1.12 30.96 Pa

WA foaae p30
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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
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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)
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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

Rationalised 2023-24



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

49 YRR

Rationalised 2023-24



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
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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

Rationalised 2023-24



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

By EAETIA
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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
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ER&

9 Tohe o ALAT o 9N STu—

#rgd wd dewtfoes sfafEar A
qiefo =Y ek

aAfferan o w1 ATTsRaeR! 212 Sae)
] Wigal § 999 o W 9iedq & ug |
fora weh

yRfsyer qen wifedt efafsmansti § favdg &
TR
sAfafemransti =i enfoeerar 9en shife o 3Fm
Wﬂ%ﬁ;

9 feeris 1 g T G

9 feerte W Afufemaeni 1 Tigar, a9
TN IATH 1 AT 1 909 T Fehl;
Y[ TS Yo Fife i sAfafmanet & fag
TR ST HHIHOT Shi Feafa Y ol
Y[ TS Yo Fife i sAfafwanet o fag
77 feeier w1 fAuioT Y g

Hoezarg (Collision Theory) 1 FUH
Exg:cal

Uchch
)

0)

o> = o> Ir\\
LIl len Sls b Fglenl

“TTETIFTE Tt g9 g8 WHEA § GETIar adl & Tk srfafmar
&Fa gt &1

WREA @fas €9 9 qigdd § Hetuyd fome g1 TEmEtte
sifafsran gra fafire i 9 o w_ret <1 1= TN 9 e fafe=
yrel | uReds B @1 feet vEmEtes efufea o @
frefafed aea S 1 99 F o—

w) qEEHS IR BF &1 9o &I, St f SwAmfast 9
Ui 1 <1 Tehet & (3779 94§ fof fEeR 99w T W
5/ srfufsran o faw AG < 0 il ® = sAfufswan g =it
?);

@) frg dm a6 efufen =rft, 39 qamfts g 9 fuifa
IERIRCECo

) stfuafsran w1 3 stefq sifufsean gRT wreTeRen 9 wge W
T el FEA|

et sifafwan & qof €9 § w9 o fau 1fafsan =t
T q 91 oF WY-91Y Tk o ql 39! fuiia
A HRHT FI AT Ff TAF 9 G Heeaqut 71 SSewned - &
Y gt fruffta e & o @ uge fhat ofte @we (Spoil)
BIM? Bl WA o T 3ite ST el verel ohd erfirehey fepy s ?
F1ore T g5 § 26 oF €84 W1 X vy Tl et 82 2
et el 1 SR WA fame w39 v gr e €, e
sifafsman & qen sHeRt femanfafy w1 stesrm foren ST ®, o
TR SonTael F8d ¢l 'Kinetics' (TeNfds!) &8 &I
S ek AT o ¥ 'Kinesis' ¥ g8 & forent 21ef giar @ ifal
FHNIGRT ohelel SFITHA o1 HHISAl adidt @ Steifh THEfTS
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Ferfaet SIfafRan ot i St 81 SIEnY SRR SR 9 € fo ER
1 w1ge ¥ giafdd fhan <1 gehar € W ardd ¥ 39 ufkeda w1 i sa 6s
Bt € for oftads faogper off uftafea &1 g o1 ifushmer @ a9en €
“EI T € € @l B | SerTaenta 1K A oheel WA SAfafan o A
o1 Frfifed w3 A T A ¥ oafag oA ReR w o oo e ¥ fa
srfafsan o & gRads o <1 Gl 81 F9 HRE S8 Gisdl, 99, @ qe
A AR o A7 I gl H 1 TR TR R AR & uiet a5
forait A e steren fafia g @ oI e Suvi stuan ffifd g9 ) < A
Tt 21 oo TR W tfufwan wt fwranfafy §, guee w0 9t erust %
fome den St i |itATerd a8 faem-fomst feman s 21

M Uheh |, eH ATkl o oiTd U dichifers o°T 9o 3% e e
el FHIHI T FAAT FHUN Foeeak (Collision Theory) & foawa § Fs
Rfeh SR ot god <t 7 @1 qenfy 5 weel gHeH ok feu, 1y, B W ved
srfferan am o fawg 5 o3|

3.1 RmEkEe® T Afafpar, S st sifufwad srafue da wfd 9 @it 21 smeond,
maﬂ. faeer Mg & Joig faoam ¥ difesm FrEe &1 e faeem faam ®
foeer Fiwgs 1 sradmon sfaels e 21 g iR g sifufwand @ga W]

Bl €, S— o I STl i SURfd § e TS v e Araiha T

off el € S HeEH A 9 Bl §, SW— 3e-Iehd o1 Yidam qel @rE Wl

AT T AT Yok ol shi SATfhanati o 311 I |ie Fehd 272

Y S & B TR Terenfera amea & fd ot 3ueRt fefa ufteads steran

e wwa 6 @@ 1 T g0 % o Hed 9 o hd €1 56 YR 9 TRt

aifufsran &6t 71fq steran a1 &t Sohrs 99a o Affshaehl ST SRS ST wigdal

o ufteds o &9 4 gRwfua fman s wenar €1 iferen geasear o faw g8

(i) frdlt ws sifafsraen o1 TixaT § g™ 1 I A&
(ii) Forel T SR 1 Figa ¥ gy # Rk gR e w2
T Feuth sfafEA W E W g fem w fF et fer €
sifafFae R &1 TH i 3R P &1 T& Ol (1Hd & e
R—>P
A THY ¢, T , W R T P &l WgdQ %A [R], T [P], qe7 [R],
T [P], B e
At =t,—t,
A[R] =[R],~- [R],
A[P] = [P],- [P],

WA fogm 64
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S i | T hitSh HIeR TEdl o HT o oI g fehan s 2

R %1 9l § 54 _ AR]

R H 89 81 &l T = (3.1)
Y At
pAgfgFw = L I TS AP (3.2)
Y At

Hifr eIfaferaerl 1 il Sedl § 1: A[R] Tk HUTH® HHT T
Afafsren A 1 oFcHR AT W W i o foT 39 -1 § Ton & @
HiHT 3.1 Tl 3.2 SiEa sfufwEam o, r,, w1 fEfm #d 21 siwEa
saffsran = tfufsharehl s1eren STUE) o Wigal YR qef Ufier= | Yge T8
W R F=a 7 (Fo 3.1)1

[Rl,—
d[P]
T T = g7 = O (P)
E | AR - (RIR) E A/S/E;;/”—_—
) av At - (tz_t1)
Rp ' -
S dt
F A]l;] \( - d[R] o 1
L .
nst dt
(R ’
bt F e A -
lejl Pl < At> y .
E dt
—— t, t, t
T () ——> I (s) —>

fera 3.1— sfafsrar w1 dreifors o sitgd &

rfaferan I i gaTEAr

iR 3.1 W 3.2 9 e ¢ T stfufewan A @ sentE, wigar wHg | €l
I<reTone, IfE Wigdl 1 T mol L A HHT 1 THE Yohs W off ST al
ffea o1 &1 gh1E mol L' s et denfy, Tefig erfafsmanet o S« i4i =1
Higal AT e g ek 1 Sl @, 9 a7 1 1S atm s+ @i EROT 3.1
Y 98 @1 W Gehal € foh od o7 1 WH 1.90 x 10 *mol L' 5! ®
0.40 x 10 * mol L™'s™ o #ex 2| qenfy aftea o ferell &yor W atfafeman am
F I A oh AT g TR Bl Hehal Fifch (59 FHAAIS oF {ad SHR!

65y TEEHF TTTTh
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semoor 3.1 C HyCl (Hfea weirige) &1 fafa= wog w & w8 wigaei @ aqﬁ:m\

t/s

g
0

50 100

150

200 300 400

C,H,Cl + H,0 - C,H,OH + HC1 & fere faf= wwaiquet  siea ot i 1o

700 800

[C4H9C1]/m01L_1 0.100 0.0905 0.0820 0.0741 0.0671 0.0549 0.0439 0.0210 0.017

zel 7 fafa= Seaiauel W Wigd § 9Radd &1 0T % 9ed § ord: 89 sied o,

S IEaui)

3.1-

A[R] I At | 9T 3 T L Thd © (IR0 3.1)1

Ffed FANEE & WA 0TS T 3fr@a T

WA faam

0.100 0.0905 0 50 1.90
0.0905 0.0820 50 100 1.70
0.0820 0.0741 100 | 150 1.58
0.0741 0.0671 150 | 200 1.40
0.0671 0.0549 200 | 300 1.22
0.0549 0.0439 300 | 400 1.10
0.0439 0.0335 400 | 500 1.04
0.0210 0.017 700 | 800 0.4
o
Y,
MU Y T ©, IHY I8 SYufafdd @ gafan Wy o TR &ur W AT o
T o foru areetfutes ST T foha S €1 39 e fohet stfaers] wHEiaue dt
(S8 At I 1 3R SRR 1) o foru offed 9 SR Wi s Uehd &1 37d:
T &9 § 37Hd g&w dt o oy drafures o i frefafed R | s
F B
_-AIR] _ AP
WTTA T At (3.3)
S At — 0
_—dIRI _dIP|
Mhos =747~ dt
T UE R, R A9 P ¥ 9 fFdt o off Wigar-99g g | T3 @ dig
T q IS @1l 1 TUAT ek TG Tha1 ST Fehal & (Fas1 3.2) 1 3= 3.1
66
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o 600 Wehs W r, , 1 HH (LA FANES i Hgal T 9 oh HEH ofh
g F TG FH TR & THI (=600 s W THF W Th TR @ G

g (fax 3.2)1
0.12
T 0.1
= 0.8
2
S 0.06 \\
E"’ ’ t = 600 Sec W
©) 0.04 \?ﬂ?&]ﬁmﬁ Eul
0.02 T
. >
0
ferg 3.2— gfeq FarEe (C,H,C) & 200 400 600 800 1000
ST 3TgEST T el FT T (s) —— >
el Y@ 1 @ a3 %1 91 <1 7
HAd: 600 s TI—

. - (0.0165 -0.037)mol L
st (800 - 400)s
=5.12x10°molL's™

t=250s W r.__=1.22%x10 " *molL's™

inst

t=350s W r.__.=1.0x10*molL s’

inst

t=450s W r.__=6.4%10"molL's"

inst
a1a aafafar Hg(l) + Cly(g) —» HgCly(s) W fo=R % 21 38 aifufsman o
ATl o ScURl o iEfehAHIS! ToTish THM €| 31 : T sifufeman o foru—

~A[Hg] _ -A[CL] _ A[HgCL,]

At At At

F1fq forelt Affoharer 1 Wi § T 1 X IR 1 Figdl & ghg Hl
ok TAM el 21 g Frefefead sifafean o HI o < diat sosfed gl H,
N I, § ¥ Y% k1 T Hid 2 B

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

o sifufswraneti o sifufras @ SRl & wiRfEae s Tme 7@t
B, 390k o1 ! I i o forg fRet oft sifuferass &t @igar & &t i

67+ THEME Fedeh]
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T Ayan frdt off IR &1 FWisa | ghg T I hl HHL: STk LiefRaAm
o 9T 2 1 SIS SRRV § HI 1 Gixel § w1 <, H, S9@ 1,
I "igal ¥ gig H W T E o 3% WA S o fAw A[HI) R 2 9

T 3 B
qf _ _LAHI] _ AH,] _ AlL]
W FAT 2 At At At
T ghR § srfufman—
5Br (aq) + BrO;(aq) + 6H' (aq) - 3Br, (aq) + 3H,0(1) & faT
stffRar & = _1ABr]_ ABrOg] _ 1 A[H'] 1 A[Br,] _ 1 A[H,O]
5 At At 6 At 3 At 3 At

ot Tefta stfafsran o forw Tigar oaiferr <@ & oA €t ], o:
Afaferan am =i At TUer IS o AT @ | IREds &t X 9 T
fa <1 g 2

SEEROT 3.2 318 K W N,O, o U8 &l ka1 &=, CCl, faere ¥ N0, &
TIEAT oF A9 R foan T R § N, O, &1 Hizam 2.33 mol L ot i 184 fie
AR TeH 2.08 mol L' ® W g eifafman fafafea g & eHER
et B
2N, 0, (g) — 4 NO,(g) + O,(g)
70 aifafsan o fau sfed o &t o He, fael 9en Wohel & U H wifSul =
T A § NO,, o SR i R F1 2

g siem gm=L _AN0s]
2 At
_ 1 (2.08-2.33)molL"
D) 184 min
=6.79 x 10 *mol L' /min
=(6.79 X 10 * mol L' min") x (60 min/1h)
=4.07% 10> mol L' /h
=6.79 x 10 *mol L™ x 1min/60s
=1.13x 10°mol L''s™

TIg JH ® fh—
g7 L A[NO,]
4 At
A|INO
—[ m 2] =6.79 x 10* x 4 mol L™'min' = 2.72 x 10 mol L 'min"*

WA fogm 68
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QAT 92a

3.1 R P, stfufsan o fau 1fqsres =1 9igar 0.03M ¥ 25 fae ¥ uftafdd & #3 0.02M &
S 21 3T 3 HY UM Sohe den fiee g1 TeEdl | s

3.2 2A - 3AE, fufsHa § A &1 |igar 10 2 § 0.5 mol L' ¥ 2 #X 0.4 mol L' & St
2| TH GHAAUS o foru SAfafeman 9v1 T UM it

3.2 gtAEeaAr Aer B Tl sfafrar 3 urifie oftfeofae, S9— sifafeasi =t

oA AT TBTTD

3.2.1 arfaferar S &
Higar W fAewar

3,22 97 W TE AT
Teertien

qigdr (& o Hed H @), 99 den A WAk
FHl B

freht few Tu ara R stfufsran o, wk steren o sifufsRehl qen el i
igarsti | ek & "ewar 21 eafafewman o @ erfafewaent &) Aigar o o o
freuur ot oM (Rate Law) @aiidl €1 38 SN GHIehI0 S7efa o sreh off
FEd T
TROft 3.1 o IRemm T < © fF w9 o A S-S Al w1 |
Tedt B, Afdferan o wed Sl §1 39eh faudd StfdfsmEr o HiH=i:,
! 6 Tiwa § s A @ e 1 o: TR 1 9 SRR
igar R e @ 2
T 9H sifufshan—
aA+bB—->cC+dD
R foar & f9H a, b, ¢ du1 d AMIFIHl Td IR o wigframdt
s €| 39 SAfufhan o ferq o SR B
=T o [A]Y[B]Y (3.4)
T S x TN y RRHAHE 0% (a 91 b) o U= 1efe fa= &
Thd 21 I GHIHT i g9 e w9 ¥ fam gehd B
a1 =k [A]* [B)Y (3.4 )

d(r) [
_T_k[A] [B] (3.49)

THIH 3.4 (W) I TeTehel ST THEHIUT FHed 2| el fe AR e
g 58 & feier #ed €1 3.4 S "t & W T et o w
sfafmaent o1 Higar | Hee Tonfud et ©, a7 9w s1eren av s wEd Bl
ara: o T o wiees gt & e ferdt srfrfeman o & wr arfaferaent
T AT [iFAT o U UT I3 Tdleh oMY ekl ahid &1 o8 Terdlt dafera
Tt THiET § Tfientent o TeIZleRaIHIgl uTieh o THTT STeral
=1 oft 21 geha &1

I} o faw erfafewen—

2 NO (g) + O, (g) > 2NO, (g)

69, THEME FeTIden]
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=7 Afaferan o o o1 Frufor an ot fordt e arfufsrares &1 Tigan =1 feer
@ g TR Afhas &1 Aigar § qfenq ek, s1eren IFi sAfufhaenl @t
g afiefd ieh, IRFYH WiEdiel o hed o ®9 H Y Hehd | TR
qroft 3.2 ¥ feu T §)
ARt 3.2— NO, & fov=r w1 urfaes o

1. 0.30 0.30 0.096
2. 0.60 0.30 0.384
3. 0.30 0.60 0.192
4. 0.60 0.60 0.768

o ¥ T ufefad g @ R S 0, w1 Fisdr fer Wk NO
gigal TET HT S ? odw eifufewr & yRfus 9 § W % e
(0.096mol L''s ' ¥ 0.384 mol L''s ") ¥ gfg eidt ?1 =& <uifan € fr am
NO 1 Higdl o =ithel W F1eit 2ar &1 ST NO =1 Wigen feer et st @
T O, T Wisdl T ®1 W ¢ 7o Afafohan a7 &1 A e Afaferan o
1 O, T Hgdl H1 TH =@ W 95w <rian 21 o1a: 39 stfafswan o forw am
[T BT

T = k [NOJ*[O,]

Y YHIRTUT 1 STeehel &Y THIRT —%ﬂc[NO]z[Oz] SR fean S R

59 rfafsran o wifiTer Siiehel W W o eIl | Higareti o ©dishi b
M, Gafer siffsman o wigaieti & iRfwadd sdisl & 9uE 8 $ 3

SETE FreAfofad -
arfaferan AR ST WHieRoT
1. CHCI, + Cl, — CCl, + HCI T = k [CHCL,] [CL,]"

2. CH,COOC,H, + H,0 - CH, COOH + C,H,OH 37 = k[CH, COOC,H,] [H,O]"

T sifufRansti ® Aigal Ul oF HIdieh FHIHO H IUfEed WifcharHIe! oTehi
T fg=1 € ord: T9 %e ghd -

T e &1 fordl Tgfora sIf9feRam @1 3@ Yryed &l (e S deh,
T 59T (AR Sgiiaw &9 @ 76 afcw gt &9 @ B s gl

3.2.3 3TffeRaT &t whIfe o wefe 3.4 (%) H-—

o = k [A]"[B)Y

xTd y 3w & fF ifafran &1 9, A stuen B & digdl 9ied 9@
Y guTfad B €1 TR 3.4 (%) H 3 Hash! w1 AN x+ y i w5

ESIREMERIGE L
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el TS ] ook hidl @ Seleh x q1 y SHA: A qel B o Wi srfafsman &1
Fife HT F=fE w3 7

ara: Teret arfuferan oF 31 frem =ivren ® wgaa wigaTeTl & wTdihl
I 39 rfafeRan i wife wgardt 1 sfafean &t #ife 0, 1, 2, 3 @7
frenen ot 81 Wendl €1 eifaferan 1 whife o 1 e 1 21ef € TR erffeman
o sffshareRl 1 wiga W AR T8

GEERUT 3.3 39 srfufemaneti &1 el whife w1 TN shifSie TSeht o7 =reh &—

(%) =T =k [A]* [B]?

(@) a7 =k [AP? [B]

gl (=)

(@)

o =k [AF [BY; P FR =x+y

;T e = 2 =2 = el fad e

1

el it =g+(—1)=§ 3TAq_ 378 hife

Tegferd T THehtor, SAfufma Sy B W ¥; sEeh Wel T e
it A e HA; Hiife fovet € wE iffEa v o= | i B ¥ U W
o g arelt sifufsrensti wt warfaes rfuferamd (Elementary Reactions)
wed &1 59 Wi ifufwrand Tk 1% ¥ 7 ©f; 9w wE IR § T g 3R
T 81, 99 UE erfafmanst i wifeet arfufeRamd (Complex Reactions)
Fed T 3 ARt FHARE (S, T F CO, 91 H,0 ¥ 3HaRfiehio e
e Wi gR1 fSH Tewhielal, Tfegerse qen ot od 7)) , faadia sifafewand
qon uiwd SAfufward (S WG o gl R STeiEIh e qen
RAEIATA T a1) & Hehell B

o feerisr &t gREA—

T 9H= 3ifufshan—
aA+bB->cC+dD @ fau
o = ke (A)* (B)”

S x+ y = n = SfafE 7 Fie
o= o _ WiEdl 1
[AF[BY ¥ (Hisan)”
Higal Td T 1 SI 3h1E mol L' T s oF W fafi=r stfufswanssi o fau
lc 1 Sehtgal GRolt 3.3 H <wiid M €

w [A]=[B]

78 e I E CAC G RN G
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ARt 3.3- AT feawis @t geREAr

arfferan Hife a1 feerier it g
mol L™ x 1 =molL's™!
NG wife arfafean 0 s (mOIL_l)O
molL " 1 gt
Yo wife sAfafswan 1 s (molL) =
mol L™ 1 e
it e sifirfsman 2 . z =molLs

(mol L‘l)

G&E01 3.4 fAfafea am feriari 9 rfvfewan hife it gg=m Sifau—
(i) k=2.3%x10°Lmol 's™"
(i) k=3x10"s™"

zar (i) feftw wife eifafsman o am Reri® &1 sE L mol | s ' gt &, 31d:
k=2.3%x10° Lmol ‘s fgdfta =ife sifufewran =1 frefya s 21

(ii) 9o wife sl o o feof® &1 i s | Bt 1 of:
k=3x10 *s " vum ife sifafswan 1 frefua s 2

3.2.4 arfarfeRar &t sifafran =1 Tk o Tured, 59 enfrasar wed €, sifafwan w1 fpenfaty
aTTfraeRar TrgH | Ferddl il 31 wefien fafeRan ¥ AW o et wieiisy (o,
T AT 70T ) S o Teh WY T oF T ®d (AR STiafwar
A 2, i WG Y ATATRAT Y 2ATfUeaehar shad 2 St siffsnan o sheret
T TS Hor B Al ATfH T S shedl §, Seene— it
TS HT TEA
NH,NO, > N, + 2H,0
fg-wameR sifafeansti § s e < TS 1 TEee B ¥, Sareonei—
HESIEREE RIS ECAC IR ERIS |
2HI - H, +1,
- sfafmnet § ww W de i ® guee g €, -
2NO + 0, - 2NO,
Sfeaa fo=ma o6 Wy 1 9 ifusk oTueT o U @i geuee oh SWId
Afehd BH T HATeAdT STedd S et 81 o7 FieTuen enfuehar st stfufswmag
agd A Bl € SR i vfq 9@ wedt €
30 YhR T ¥ T wifea sifufwarg fen wisfranddl aefemo o 6=
Y affres @19] B0 €, 9 Uh § Al T § Bl =iey, -
KCIO, + 6FeSO, + 3H,S0, — KCI + 3Fe,(SO,),+ 3H,0
Tg Afafrar St Sud OR o T9m wife Y enuifed gt €, aread | el

WA o pd2
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whife o1 fafeman €1 ae =ama € T = stfufswan ere o o 9= Bl 81 i
1 ug et tfufsmar o i Rl wear €, 39 99 1 S< en rfufwar
fopanfafe st d ok 3 Tehd € S & fau R < wfeaifiar A o
I A TS o g S #aeh R el wdt @1 Sk 35 wehR erfafeman
FT Fo A AR o T T 9% g R i €, 59 o fraier ue
ed 21 AT WA W SAEISES 3 W SR eEgie WeAEe o SqeeA
%1 faferar | fa=r Hifsg

2H,0, 0 "7 L0~ 2H,0 + O,
7q sfufean o fog frefafea o g g g 8-

~-d[H,0,
S LLY

Tz sIfafan H,0, T I, Yish o Ufd 9o ife &1 &1 g, sifafswan
% T IR § G B F Thd <A T

(i) H,0, +I » H,0+I0" (¥ W)

(ii) H,0,+I0 —» H,0+I +0O,

Tl e fg-eroek Wt afufwean €1 107 whef = wegerd! wed €,
wifer a8 sifafwman § faffa et 81 =g 99w dqfea g o uftafa T2
B WM US | B o RO o fuies g ?1 ora: 54 eifufemen  Heed
T 1 X fafran a1 &l fAuifia wan|

31d: 319 9% % g0 9§ gH = Ry e Tehd B

(i) @ifafsran 1 e TF TR 9o 71 I8 g qen faereres o e gendt
B Tq AT 1 aTfveeRal YT Al STqUiieR el B ekl

(i) sfafsran =1 Hife Woafie wd Sfea I ThR *T Afafwmet ® anp
BN & Safew sifafman &1 offvaendr shaa W sifafewan o fag &t
qftafyd et 21 Sifea sifafswansti & fau snfvesrdr o1 g 1ef &)
Bl

(iii) Sifea sifafwansti § ife g og ug &1 & Sl & 91 §ad Hg Ug 1
aTfehdl den Hife T9E Bt 2

= k[H,0,][1"]

RLCRICagCy

3.3 T AHT A+ B — 3R, o faw a7 f=m r = k [A]Y? [B]?> ¥ fean w21 sifafwan #1
Hife 1 22

3.4 3 X1 Y H SR Tgd1d Hife 1 aeniiaen! o T&d el 21 95 X i Higdl i T
ST Y o a7 @ % o W 9 g9 ge?

73+ TEEfH Fdeh]
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3.3 QAEBIAT Higdl T SR o7 FHIehI0T o 3Telehel ol FHIHIU] shed ¢ | dlehlicish aT i
St frerfeor wea sreM e g, Wi HeRT WM Higdl U GHY o Hed Wi o
AAIBR0T o 't g o i 7 et Y@ w1 e A4 R e s @ (e 3.1) 1 3E
a1 T A R s 81 S 2, o1 At i wife ff [ e wic
B Sl 81 W HieAE o faRU ?q ¥9 o GHieRl i GHER{AA hich
THHAd S THIHOT W R Tohd ®, TEd v @ @ 9 g wEif
e, stiq fafe= @ W Aigar den 90 ferid & 9 H&y 9@ @
ST B

faf\r= =ife =t sifafsraneti & o stem-sterm gaTehferd 3 THRT B
E1 el W &N shedl Y WE YoM Hife i sAfafmaneti o fou € wamenfed o

TR T Feata Ha|
3.3.1 I whife & I hife i arfufsman o1 oref gran € e et frment o srfufswmaen =6
arfuferamd Tzl o I ik o FA &l

sifafear, R » P W faar &i-
am =~ SR e gy
forel W W Y STl 1 W TR Bl § o
d
9T =—%=kxl
7 d[R] = - kdt
T TE TR HH TR
[Rl=—Fkt+]I (3.5)
el 1, Tkt Teerish 2|
t =0 R sfulas R & T = [R], 7, & [R], SAfafras &1 gRfaw
g 2
(Rl iR 3.5 7 [R],, 1 HH TWH R—
[R],=—-kx 0 +1
[R, =1
1 1 A FHH0T 3.5 H @ |-
[R] =-kt+[R], (3.6)
THieRToT 3.6 TR @I & FHIHWT y = mx + ¢ % THqed €1 A€ g [R]

Tt o WE GiY a T 9ie W@ U g ¢ (7 3.3)1 39 @ o
Tl = - kT 3(d: TE [R], & SN el 2

R &I HigdalT —>

%33_@%3# o T 3.6 1 YH: T H W o7 feerish qra giar 2l
‘ o forq Tiar &1 T9F o — (Rl ~[R] (3.7)
% @1 TRaT ST t ‘

I i T AfAfwma e s €, g faem uRfeafet & =g

W o pt4
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3.3.2 UgY <hife oAl

Hfed Bl 81 9 TIEH Saiftd Afafewang qen «rg Hael W e arel sifafwarg
I Hife HT aAffraiet & F 3w € 5= @ W, T sHifEn 1 aw
wife™ Hag R foeH, I wife &1 stifufwar 2

2NH,(g) O gt’@ig%m N, (g) + 3H,(g)

T = ke [NH,]° = k

79 sfufran o, Wife™ %) Tde SSRE &1 HE w81 399 @ R, o1
1 e T Rt ¥ HawW e Wil ¢ sHiere stfufwmer s uRfeafa o i
ity aRadH, oTg ¥de W IUfeerd STHIa1 &1 7 | URadd T8l Y Fehdl
a1q: erfafwan 9 erfufeas 1 Figar W fefkar § = 81 S @)1 @l gde
W, HI o1 IS fo@iem 31 ife &1 eifafwan &1 Tk 3 33 2

39 o ot sifafsrensti o sifafsren am, sifwfrae R &1 wisal o6 9o =mdis
o THMEU B 1 ST —
R->P
am =SBl gy

dR1 - jeqy
T R]

70 GHIEHTOT 1 THEOH H T EH U B
In [R] = -kt + 1 (3.8)
T a1 Tt 1 Gamehe &1 feeish © qef gEehl O Hleial 9 Fd fohan S
EET I
S t=0, R=[R],, T8l [R], fafae w1 YRFTEH A €1 37d: qefeion
3.8 &l gd 7= YR ¥ for gend B—
In [R],=-kx0+I

In [R], =1
1 %1 91 FHRT 3.8 § gfeenfud et o
In [R] = -kt + In[R], (3.9)
HHRIOT I YH: Fafedd HH W—
nRI_
[R]o
a1 k:%ln[[i]‘]) (3.10)
9 ¢, W, GHr 3.8 9
In[R], = - kt, + In[R], (3.11)
eT t, 9
In[R], = - kt, + In[R], (3.12)

75 TEEfH FerTiden]
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In[R] —

0 t —>

farT 3.4— wem HifE i Sifilmar

T&T [R], @1 [R], SH91: T ¢, 901 ¢, W Afafnash 1 Fixar 2|
FHEIT 3.12 Hl 3.11 ¥ M W—

In[R],- In[R], = - kt, - (~kt,)

[R],

In = k(t, -t
R, (t, -t)
_ 1 [R],
- [tz - tl]ln [R]2 (818)
et 3.9 & 99 gRR 9 o forg wed ©—
L3
[R],
HHIHIOT o A T AT T oH WR—
[R] = [R], e ' (3.14)

FHfiehToT 3.9 WHISHT y = mx + ¢ o H9qed ¢, A 89 In [R] W ¢

e U WY (95 3.4) @ 86 — o1 = — k oicll 9 3@ T B § ae

% forg InJR] Tt & d: @€ F UM In [R], B T

e e

el = k/2.303

log ([Rl,/[R]) ——>

0 T —>

ferT 3.5— 999 Fife &1 fafmar
& fo7q log [R],/[R] TF

Tag & e 3eig

Yo ehife o o HRTOT 3.10 i 9 TR § ot foman s dekar 2—

2303, [R],
k= 0 log[R] (3.15)
% R], ket
1 =
a8 Rl T 2303
RO

Iz gm log [[R]] TE t o U W% @i (Fad 3.5) @ & = k/2.303 2l

el w1 BRERHA (Hydrogenation) T shife &t 1fufshan oSS 2|
C,H,(g)+H,(g) » C,H,(g)

FQ: o = ke [C,H,]
SRR ARl o |t Wpfaes den g M (feAfwd) e gom

FHife 1 TR o R B 2

20Ra - ‘He + 22Rn
a7 = ke [Ra]
N,O, T& N,O 1 395 JH Fife 1 st o Fo 37 S 8

aeU, BN N ST i Uk yiafatues germ wife stfafwan W famm ¥

A(g) - Blg) + Cl(g)

* In @ log (logarithms M1 eTToIF) & forg TRATE-IV 3G

WA fogm pf6
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SEEROT 3.5 gy ife &1 sf4afshan N,O, (g) - 2NO,(g) +% 0,(g H 318 K W N,O, !

iR igdl 1.24 %10 2 mol L™ 2, St 60 e o 39d 0.20 x10 *mol L™
® TSI 318 K W o7 f&eriar i TUMT hifSu|

Ea  WYH Hife i Afuferan o faw—

log [RI, _ K(t, —ty)
[R], 2.303
2.303 [R]
T k= log —=
tz _tl [R]2
2.303 1.24 x10?mol L™

" (60 min - Omin) 2 0.20x102mol L’

_ 2303 log 6.2 min™"

_2.303 x0.7924 min*

a k =0.0304 min*

T T A 1 IRFTE < p, © 990 't WHE R FA @ p, | T afafman
o foIu Humehferd o EHiehtor W1 et 7 YRR § Y Hehd B

F <6 p, = p, + pp + pe (T THE)

P Py T p, FAA: A, B T C o A I T

IfE ¢t 99 WA o T H x atm H FH A 2 A B TI C GIF &
T& Al 99 W B T@ C I&% o 3@ H xatm & gig ar

Alg) - Blg + Clg
t=0 §HF W p;atm 0 atm 0 atm
t 9HY W (p, —x) atm x atm x atm

el t=0 9T R URFTH 4 p, B
p,=(p,—x)+x+x=p +x

X=p,~Dp

I, py = p,-x=p,—(p,~P) = 2p,~ P,

_ [2.3030 &D_ 2.303 p;
k_a—t a ngAa— . log(zpi_pt) (3.16)

7l TEEHR SETdoh!
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SEEROUI 3.6 feeR #aad W N,O(g) o Jo™ Fife & drdia faie W e s e gu—
2N,0, (@) - 2N,0,(g) + O,(g)

EXsH THI/s %A J@/atm
1 0 0.5
2 100 0.512
a7 feeriss &t MU IS

ga WA & N,OL(g) & @ ¥ 2xatm &1 FH el 71 FfF N,O (g) & I =
foaifer gt N,0,(g) & < Tiet qe O,(g) T T Hiel 2 7, N,0,(g) o @ |
2x atm %I g d=M O,(g) & =@ H xatm i g BrM

2N,048 — 2N,0,8 + O,
TRIH t=0 0.5 atm 0 atm 0 atm
t 99T W (0.5 -2x) atm 2x atm x atm

P, = Pu,o0, + Py,0, + Po, = (0.5-2x) +2x+ x =05+ x
x=p,—-0.5

Pyo. =0.5-2x=0.5-2(p,-0.5) = 1.5-2 p,
t=100s; p,=0.512 atm W

Py, =15-2x%0.512=0.476 atm

THRT (3.16) T TAM HH N

_ 2303, D _ 2.3031 0.5 atm

k p. 1005 ©0.476 atm

log

= 2.303 X 0.0216 =4.98 x107* 57!
100s

3.3.3 3TIfehaT ot Tt arfaferen o sifufsraes =t aRfvs digar o se g | S @99 o

ety €, 39 ety #ed €1 T ¢, W YRR fE S 2
I Hife & afuleman o foaw an feemis gt 3.7 9 feon < @
k:w (3.7)

Wt=tl/2‘T{[R]=%[R]O
t,, T o7 e Brm
_[R]O_%[R]O [R]
k=—>"2"— — 0
t, T ok
o7d: T ® foF v wife #1 sifafsen o ¢, sifafras #t wRfve @i
o GHMEU g 9 feeRish o SF[hHIAd! el €l

WA fogm pf8
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o whife &t srfufean o fau—

2.303. [Rl,
k = 1

. log R] (3.15)
t, ™ [Rl=% (3.16)

31d: IR THIRLT 9 Thr Brm—

2.303 [R], 2.303 2.303
k = log—— 3@t = xlog2 = x0.301
6, ° IR BT %8
2
0.693
T by, = (3.17)

3d: YUH e w1 efafme & fau sty feemiw @ € stufq =@
sifuferaert 1 RfYe wigaet W AR 7= edtl gom wife 1 sifufean o
g T TOMT AT et | e o feerieh Y UM A W Y S Wehdll B

I hife @t rfuferan o faw t, , o [R], 79T wom whife @t srfuferar
& faw ¢, , @1 9 [R], W fsf @ gan

FEE0T 3.7 YUY HifE i Tk Afwan o foau a1 feemies k &1 99 = 5.5 x 10 s 9=

TN 39 AffRaT o e ety @t o wifaw)

0.693
S g wife sl o o ey ; Gy =
0.693 13
V25 Ex10 s \

SEE01 3.8 <N foh g whife i sfafshan o 99.9% sifafshan qui 3M o o w9g 141y

(t,,5) T 10 T B 2
g 99.9% 3fafsEanr gui g W [R] = [R], - 0.999[R],

= 2.303 log[R]O _2.303 log [R]o
t [R] t [R], —0.999[R],
2.303
- logl10® _ 2.303><310g10
t
i = 6.909
k
0.693
Afuferen & fow 3?91’3 ti/e :T ;

t 6.909 k
= X

=10
t,, Kk  0.693

79+ TEETH TATdeh!
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I T Y Hife w1 aAfufmae w1 i faferede w1 e qnei 3.4
H fean o 2

AR 3.4— I T Yo whife st arfuafsranet o fow warenfaa o fem

0 R-P d[Rl/dt = -k kt = [Rl,~[R] [R] wsi ¢ [R],/2k g q9F "
o T SRCll
mol L's™!
1 R-P d[R]/dt = -K[R] [R] = [R],e In[R] T ¢ In 2/k g
37 & T = &k% areEr s
kt = In {[R],/[RI}

W foam 80

Heft-speft gftfearfaal o uftedy g stfufwean =1 wife o ufead & s @)
s Ut srfuferard €, St wem whife o frEm o1 oo e ®, Ffa
arcafeshdl W 98 S=4 i #1 AfafeRand g 1 SIrewend, et tEee @
STl ST < SAffshahl aredt stfufan € e wforer Ueiee efik St o s
arfferan Bl €1 areaa o, Weret GEiee 3R Sl S shi wigard sifaferan o
AT R YAE STeAdl €, TRy 5ol 319 ok fou <iet sigq fersk wma o foran <
2, forgeh sror sifuferar § S 1 Gigar W 9gd ®H Y9G Uedl €, o7d:
arfferan o a1 W ehael TS UEeE 1 Higal | Uied= o1 ¥9d gl B
TR o fTl 0.01 mol TA THRE & 10 mol ST §RI STd TIee oh YRY
(t=0) e Afafsman 1 Fo=tar (t) W fafa= arfaferaent IR Saarel &1 amn
T § W -

CH,COOC,H, + H,O H' . CH,COOH + C,H,OH

t=0 0.01 mol 10 mol 0 mol 0 mol

t=t Omol 9.99 mol 0.01 mol 0.01 mol
sfafsran oF U0 St 1 Hisdl W Afoek aftedq Tt =@

Id: T8 Afafmar ged wife eifufpan % wE geer & 21 U
Afafmaneti =1 SH Yo Hife w1 AR Fed B1 VR (FHE) H
WA BEH Y| Hife 1 SATTHA 1 Th 31T SR B

CpHyy O + HO _H'  CgH,,05 + CgH,,04
34T T RIS
=k [C1,Hy0 ]
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qGARET 92t

3.5 TH Y9 hife &1 erfufeman &1 o el 1.15 x 10° s Bl 39 fafswan o stfiqeries i
5g AT &l el 3g B | fohal wwa emm?

3.6 SO,Cl, &l s Rfe 7ET § omeft wn | fowif &9 o 60 e 1 5w o 71 A
Afufsren gem shife &1 & o 97 fEeie &1 Mo sife)

3.4 gthdeen Aer
a R forgfeat
H I H-I H-I
[+ > i+io +
H I H-1 H—I
geEdr
fera 3.6 — gegadt & gRT HI &7
for=rT

g T AfAfsRaTe @ 1 gfs o T @ifia et §) sareons, N,O, o forieH
o, ugred &1 yRfYe 7 9 et 9 # foEsE, 0°C W 10 & H, 25°C W
5 = § qu1 50°C R 12 fae ®, g 21 1y g o sra @ for oy
THHE (KMnO,) T8 ififass e (H,C,0,) o fasmn & wieform wame
o1 oS /=1 a9 &1 qor & 9== a9 W Siear | e 2l

T ot qrn T € for et Tmates srfafeRen ® 10° @ gfg & am
Teertier ® e T gfeg 2t 1

aifaferanr a1 &1 aM W fada w =ren R wHie 3.18 ¥
TeAl-Aifd T S Fehell ©1 30 YT WA . TH. 9 &% 3 F&iiad foma
o feig Telted & WA SIS A 8k ifde Foard= qon gfaue e

k=Ae Fa/RT (3.18)

Tl A RS o Al G UTh 2| TH - o of
Fed | ¥8 Tt fafre stfufswan o foru feeess g1 ©1 R 19 o € aen
E, dfsao st 59 joules/mol, (J mol ) ¥ oqd 7

30 Frefafad we sfafsan 9§ wwen s g 2

H, (g) + L,(g) — 2HI (g

e o TER I8 tfufshan aft e Geahdl B 9 eEgieH &1 Th 19
STAIEH oF Tah 310] § HHZ Y Teh TS Heaad! ol foed Y (97 3.6) 1
g Aol Sgd hH T qeh 3ifEdcd H Tedl € a1 TTHL TR EeEe
& 3Tt 1 fare e 2

et ford wferfaa Hepet (C) oft wed ®, & fo=m o forw emewash S,
Alwaw St (E,) Fean 2 feufas oo wd sifafsran frdens o #ex e
e W fo= (3.7) W g 71 stfufsman frdenss srfufwaent & Saag & ot
IRed T FwE wEEE i 2

ST |fhfad Hepa sTuEfed i) Scas fAfdd w3 @ @ Fo o gaa
Bidl 81 o7 eifan erfufwan e srfufmaent wa Saasl &1 gehfa W fsfit
H B

srffsraes THeNS o R STUeTl i Tfast o1l @u &l gl fHat T o1
o SIEeR 1 URYSAl o aR U YAiH whicd gl € o7 : eisfon siecad i qu

81, THEMH SeTIidehi
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T[T T T —>

ﬂ\ e ¥

ST FeTTeh Hoda | ST HEA | STUsT oF SHUeR i UNE i o o

iRt 1 FAN foral gk STER TMiast S 1 foaon, (E) s 9 I

ot G i S SO Y WA, (N,/N,) TE TSt ol o WA ok WiEeT fRAT ST gehe ©
"4 (F 3.8)1 7 N, 511 E & 7 et #1 wen & @ N, o s

s Sl —> T T T, TFAMATS TSt Seil STAfq STUH o Aok 3791 i
o 3.8 fafa= gt s TS o1l o WA BT B | TH (A Sl © A Y Afeen ol ol Tugstt
¥ Ff famor # 1 WA wH Bl Sl &1 W& 19 S gl Srdl € dl Sfeid w1 vy atfien
YRR XA A el W w1 ST fawentud €t Sman ® (e 3.9) qn 9% 1 thard Sifel

(+10) =@ 4 (t+ 10)
w

UL W S —>

Tfgst e —>
T & ¢ a9 | yfafean

3R ¢ ST € Hifen afcafereh et g Sfue b1 9T
§g STl 1 T o ST Akl YU @l § Hifh el
HATeAd 1 HH B GHA Th ©F =ee| 80 E, Wi feerfd

sAfaftad STt i i 8 Begad-diedddH 9% R Afhd wX Thd © (Fat 3.9)1
BIERL

fopelt wered o qaHH H 9fg g7 E, W At Sl o weeg
T ol SR BT G % 1 ghg et 21 fa ¥ T
2 foF o W (¢ + 10) IIHH W HiHA Sl A TEE Aok
Fell YT SO i YR A ATl &R ST & AT @
S ® 3Ad: SATHlHAT S ST B Sl 2

F A A B ae SR Tt 3.18 ® &Rk e o/ E_ ¥ aifurss wifewt
St el STupeH w1 fa=1 o | Biar 81 Wi 3.18 ok <l
fera 3,9 s7f¥feran 97 &1 a9 W f[F4Rar gmrar .

g feRoT a5 Tefl 1 Thfaeh T o WR—

In k—>

E
Ink=-——"%2+InA
RT (3.19)

Ink W& 1/T o W& o5 G0 3.19 o &g Hieft @ giar €
@ fest 3.10 o <witan = 2

SR HIRT 3.18 oF THR a9 | gfg 1@ Aihau e § HHt
4§ ifuferen am o gfg Brft den o feis # =wEma@iet gfg shM
for 3.10 § @ = =2 qen siES = In A 31 d: B9 3 AE W E,

R
JA A I AT F GHI B
AOHA T, R FHROT 3.19 H1 €9 717 shm—
0 1/T—> E
T 3.10-Ink @& 1/T & In k, =—R;Z1 + InA (3.20)
e 3T

WA fogm p82

R qIEE T, W

E
In =-——22 +InA 3.21
I, RT ( )

2

Rationalised 2023-24



(A et & T erfafewman & fou feris )
Je, T ke, HHL: AAHH T, 9o T, R I feeria &
FHieRTor 3.21 ¥ 3.20 M W ¥H WK BRI

E

Ink,-Inlk = RT, _RTZ
lnk_zzg i_i
k, R|T, T,
log ky __ FEa R
k, 2.303R|T, T, (3.22)

k2 Ea T2 — ’Fl
og — =
k,_ 2.303R| T,T,

3.5.1 SATE HT UATG SORF ¢ T ¢ oo T ot vamfe uftend™ gu fam =7, sifufwan &
T I T 71 3RO MnO,, = il w1 S| w1 o | Hewyt
ghg =l 2l

2KCIO, —¥2% 2 KCl + 30,

St e T uered At 1 T FH H € 9l ST I 1 TAN
T A Afey, g i qd FREE Fed ©

SRS 1 TR 1 et Gt fagid o THen T Ukl €1 39 fagid &
STIER ICRF THEIS AR § 90 1o s1faforarehl oF TeT STt &y s
2 S fop Teardt Hepet W uRora i 81 @ ik aifores g
T d1 T7 Foafei B SR T 3SR 31 71 Te faver R
S 2 foh IANF Uk okfodes Ut s1eren fRanfafyr § stfufsmaent
T 3G o AL HiHA Hoil HH Hich T 39 bR ol TR
T el shieh TR o= il © s T T 3.1 ¥ <@
T B ST TRt 3.18 W T e § foh Wfsharr el i
TH a1 &8 grm SAfufshan 1 o 3 Sifys gRm|

IR T o A ATIfeRarRi w1 <l A 5 safa
o o > Y Tehdl B SR, fafeman ot fitss &, AG, o wga™
T AN T T yafda sAfafwanet S ARG F1 € W
@ safaa stfaferan w1 SART =&l #Xan I8 off 9= T
2 for s Tt srfafeman, & are feerr o afterds el
3l fopg 98 Qe ol vier Tenfud 3 o Werar idl B1 98 31 U qAg g
srfafsrenati i THH ®9 ¥ IR i 2 e wrreeen smftafid wdt @ ™
yiter wenfia &1 St €

ferT 3.11— GiFEI FHoif W IGF FT J919

83y THEH SeIdeh]
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3EE0T 3.10  fordl sifufsran o 500 K @21 700 K W a7 feefish %9 0.02 s def
0.07 s Bl E, TF A &1 UM HifSU

k2 Ea T2 B ’Fl
sl log—= =
k, 2.303R| T\T,

1Ogo.07 _( E, j[700—500}

0.02 (2.303x8.314JK 'mol™ /| 700 x 500

E, x5.714x10™
19.15

0.544 =

19.15

5714 x10* =18230.8 J

E, = 0.544 x

q"\ﬁ; Ie= Ae—Ea/RT

-18230.8
0.02 = Ae8314 x 500

0.02
0.012

=1.61

SEEROUL 3.11 00 K a9 W e 2TIieSss o ffarad sifuferan gry e1ases |, 9oy sife amn
feeieh 1.60 X 10 °s ' 81 39 Af9feran &1 Gferaor s 209 kJ/mol g1 700 K

A9 9 a7 feerier i UM Shifsu)
C,H.I(g) - C,H,(g) +HI(g)

g1 B9 Sd @ foh—

1 1
logk, —log k, > S .
2303R| T, T,

1 1
logk, =logk, + _E [— - —}

2.303R|T, T,
- 1og(1.60x10°) 209000 J mol™! 11
S 2.303x8.314Jmol 'K~' 600K 700K
log k, = ~4.796 + 2.599
= -2.197

k,= 6.36%x10° s

WA foaam p84
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3.5 QRMEMD
giftise=t sot

fera 3.12— 37961 &7 39gaT TF
9gH Sffifer=rg
9IfaT STRE

Ty ST TR R ferega Rfterferl o o B € e Heeear e
TR 1s<s e faferm a4 1916-18 o wfquifea feran en, sifufewman wnt eifsrt
Ter femanferfs o el o fieh WehTel STedl 81 98 T w1 Tifeh TRehed T T STHIa
21 30 TG o TR AU o ST 1 SR el W Sl &, Tei /T Sl
& fop erfuferan oot & oo o Heee B o SRRT Bt &1 atffsRa fasror o
Wit ZohTE 3 o wfe Hehg WS Rl WUSE I (Z) Fed 2

TR AR 1 g i oTell Tk 3179 SReh HiHa el 8 Sl
% &0 Ted & s1emEd H g B fgere wufusw sifufeer A+ B o SAR
& fau, sifufren a0 %1 fe w9 ° weifa &2 9ed 2—

aT[ =ZABe_Ea/RT (8.23)

STl Z,,, Sulshah AT B o HHee i 3T A2 o E. /KT E, o SRR 7l
T A St ool YU o 379 h1 YRR Rl §1 THIROr 3.23 1 g
I3 THIRON T FH W H e Tohdl ¢ o A Teee Mg O Hafer 2

HHIRYOT 3.23 37 SAfAfRanet o o fEeieh o A1 &1 Weleh URYfRT hdl
&, T | e1o] steren weeY] witnferd g €, fehq Sifeet eropeti o ggdf
ey o= ufafard i €1 39T RO T+t Foeet &1 SR o forer e
BT 81 Fehal 81 9 Heee Toew st w5 gate st st (Sgelt i) e
e rfafa=mg g €, o aifafwas wiiefs o s+ o 224 o sl o
U Y faREA W SR 1 S GHIEA B Sl ¥, GHTEt WUee e ¢

3TN, WAl o1 M 9 fated sifuferaent o eifufaama w sk
T 21 20 Tt 3.12 § wef¥a fohen W 21 sfufmae @ 7 w1 Suged
e @4 FEi7 T 3R (Aitd #dr & aer S9geE e g W
d Shae SIART STCTT-37eT 81 St & SR 3Ig 7@ el

CHBr + OH —> CH,OH + Br

o Hae 9 0
\+8 -8 -
———> H-C-Br OH — =g @K =&l

H Afafo=ma /
\+8 -8 - H
H-C-Br + OH —
H/ H H
Pi(SD \68 ér —> HO IC H + Br
% ---------- —_ —_—
Afafo=ma H/ \ I
H H
Herrerdt

AR GEEE o TRl & AU BH TH I &N&k P N uifaekar
(Probability) 1eren ffaw ®Re wed €, wfod w3 &1 98 39 1
guifed a1 € o deee o erupet w1 sugs sifufa=ma e =ifee, ar—

N = Pz pe /T

* Igell Tl = WHIT TSl + STARTH TS &1 Fer

85y YEEE T dh
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31 Heee fagia ® afwmann o @ sugea sifufomama <=1 & aner-we
Tt GEEE T A fAeifia wed § etufq stfufwan 9 w1 Fruffa e €

o fagid &1 o Sl &, 59 % sad weEpE/erEt # #eR
T T € A $Toh SOl U8e] o eI T B 319 59 Fgia aen e gl
o foamg o ok eifue famga etead 7ot 3= wanet ® 4|

AT 92t

3.7 A9 &1 97 fEeis W =1 YAE B

3.8 WHAM, 298K H 10K *1 gfg eF W TamEfeh safafewman &1 o g 8 S @1 59 stffman
& fau E, &1 701 shifsu)

3.9 581K M W AR 2 HI(g) — H,(g) + L, (g) & faw wfraw Ssi &1 71 209.5 kJ
mol ' &1 ST & U 9 HT TN HISC et ot Gfraor Sl o SR AUl THE
atfue 21

ARKA

T STkt TamEes sTfafswan o sifafswan a1, fafa= Srenl 1 99mE, WRATvjet i gAeiawen a0
T o S T ST B SATHTHAT O, THIE T | SAhITR| 1 Higdl S+ el ScqRl 1 Tigdl Ihg
W Heiferd B ©1 39 foRet eqor T W qreerforen A o w9 W SR fore <e wee siaver § ofred o 9 Wil
e T @kt €1 SAfAfHan o7 W SHE HNeH, S, ST HI WEaT a° SAH J9E e 2
Afafsran 9 ok Tforde freger 1 3 e wed 1 39 WA 5 i TR S € qen weRt ymife
1 S Rt | fRet s1fiehier oF gfa sifafshan &1 whife, o fom o 39 31fehRe T Tisdl oF =dich o aXIeR
Bt € den rfuferan Y e hife o e & Sufters weft wigarell & Sl & Sig oh SR B 21 AT
Teemtier o fam & HuMUEE o e &1 o feerieh ud sifufsman 1 wife w1 Frefor S frem steren
GHTehTerd ST HHIRLUl GRI o Tehd € | SATUTHAT ot aTfUerehar sharel Wieifies stffenan o forq witenfoa =1
St &1 Snfverehal 1 7 1 @ 3 qeh WiH Bl € Steifeh AR HT RIS 0, 1, 2, 3 e fuArensr o
B wehdt 21 Wt afufiwe & fau enfoasa wd #ife 999 2 2

I feorier 1 a0 W Freftar w e e THE (k= Ae VYY) g & W ?1 E, WieRaor
Tt § T SEeR1 W Wi Hepel 91 SRR AU o HeA Sell ok e o WA Bl € SR A (e
T ] Je k! o1 ) T H1 G o TG el 81 98 THieho T it € o A o 9fig sreren
E, % % ¥ sifafswan o § gfg 2t 7 9on Sk aifafwan o o Swfeus we W_M R E, § HH w
21 Horee gl o S8R U 7= fifem R P il o Horeg i ol afupe o stfafammg o fek s
%, FeIqul ® iR g% gl GEeeAl | AN il @1 o%d: TH GHIEd ek ST GHIRI 1 S0l

ke = PZ e %/R & 7@ 5 2

W foam 86
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3.1

3.2

3.3

3.4

3.5

3.6

3.7
3.8

3.9

e stfufsaneti o v =SR] § gt sAfufwan sife qen o feeriar] =1 sehTeal 1 it

(i) 3NO(g) - N,O (g) I = Ik [NOJ?

(ii) H,0, (aq) + 3I (aq)+ 2H — 2H,0 () + I; =T = k [H,0,][I']
(iii) CH,CHO (g) — CH, (g) + CO(g) T = k [CH,CHO]*?
(iv) C,H.CI (g) —> C,H, (g) + HCI (g) 3T = k [C,H.C]

AffsRam 2A + B — A,B & T 3 = ke [A][B]” el k &1 A 2.0 x 10 °mol > L s &1 IRfeh o
I T HITST; I [A] = 0.1 mol L™ TH [B]= 0.2 mol L' &1 qen s1fufsran 9 skt oM sifsg;
W& [A] ¥ X 0.06 mol L™ T& S|

TifeTH TE | NH, 1 S99 ¥ Fife w1 Afafewman 81 N, T H, o SR H1 T F71 801 56 e
HAA 2.5%x 10 mol L' s &1?
EAferet €eR o T9HeA W CH,, H, 791 CO 9 21 38 Afafshan o1 ot Fe |efienaer g fean S 2—
T = k [CH,OCH,]**
AFafRaT o T T ST S U § 9gd <@ g Rl ST €, 37 A7 Wi hi SEHfe eR ok
aiferer <1 o ug W off faan S geRar 71 o
Ll :k(pCHSOCHs)s/Z
IfE T HT bar § q1 THA H1 fode o A9 S AR ok o we o i i geRTEAl SR B
TS SR o6 T W Y9 STe ol Shilehi hl Soeiid hifeld|

fepelt srffenasr o fore e erfufsren fadta ife =t 21 eifafsran <1 S 9 garfaa mm; afx sifafwass
T Higdl—

(1) AT T & S (ii) et T & sy
a7 el W 9 1 F GHE GSal €2 99 o TH YHE I AEHS ©9 § bl T Y Hehd €2
T 9 Hife &1 Afaferan & Fefafed siiwe wa gu—

t/s 0 30 60 90

[A]/ mol L' 0.55 0.31 0.17 0.085

30 § 60 Gehe GHA SFaUel § 3Gd 9 &1 UM HIfU

T ATAfE A % 9fd Herm qen B & wid fgdt wife w1 @

(i) sTasha o7 HHR fafay)

(ii) B ! Figd T4 A FH & a7 T F1 GAE T2

(iii) A e B A 1 Wigdl T S F o T F1 Y916 T2

87+ TS e
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3.10 A ¥R B & Teg aIfafsean § A 3R B &1 fafe= yrfaes wigmet o fag wmrfvew o (r,) = fig

2l
A 3R B & ufa sifafean =1 wife =0 87
A/ mol L™ 0.20 0.20 0.40
B/ mol L™ 0.30 0.10 0.05
r,/mol L's™ 5.07 x 10° 5.07 x 10° 1.43x 107

3.11 2A+ B — C+ D 3Afufsan &1 Semfas! e1eaed s R Fefateaa aikom gra gl sAfafsan o fag

3 T qen o feeris W S
LRI [A]/ mol L™ [B]/ mol L™ D & fatam &1 uRfis
F7/mol L min™’
I 0.1 0.1 6.0 x 107°
11 0.3 0.2 7.2 x 107
I 0.3 0.4 2.88 x 10"
v 0.4 0.1 2.40 x 107

3.12 A 91 B o HeA ATA(HAT A o Uld Yo 91 B % Uid I Hife 1 ¢ e et § e 2o ai)

LRI [Al/mol L™ [B]/mol L YR I7/mol L' min™"

I 0.1 0.1 2.0x 107

1 - 0.2 4.0x10°

I 0.4 0.4 -

v - 0.2 2.0x 107

3.13 = <t T yom wife Ft AIfharsT o a1 Reries ¥ o7y i oM Fifsu—
(i) 200s' (i) 2min" (i) 4 year '

3.14 "C o ifediufaea em ®i 37ug 5730 96 €1 Uk Qe SHollehid shi @ehel |, Sfifad g&1 i wehe!
1 g ¥ 80 % *C HY A B1 T KT M H1 UReher HiferT)

3.15 79 Fewen ¥ 318 K | N,0, % 31T &1 [2 N,0, — 4NO, + O,] Sifufehan & ke e faw mu -

t/s 0 400 | 800 1200 | 1600 | 2000 | 2400 | 2800 3200

10° x [N,O,]/ |1.63 |1.36 |1.14 | 093 |0.78 | 0.64 |0.53 | 0.43 |0.35
mol L

(i) [N,O4] T t He Sfei@ Eifaw|

(ii) sAf9fsran o6 e stafyg =t Tomm wifs)

(iii) 1og[N,O4] Td t = A& W W=

WA foam 88
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(iv) erfufean & fag o frem =0 22
(v) a7 feei® &1 oA FifST)
(vi) k! T ¥ ALR HT T0ET HIFC T2 8RT o (i) § HifsTl

3.16 o ife 71 et 3 fery 3 feeria 60 ! $1 Ao S e WA W A
S # fRa a9g e

3.17 g faesie 1 28.1 9d 1y et Tk 3R “OSr @ 81 i hfeway % Wi W 1pg, *°Sr Aewd
forg =t erfeeral & rawifod €1 SY iR SuTT=rEA § B9 7 8 df THR! 10 9% T 60 a9 qveq fehat
T T ST ?

3.18 3IisC T Hed wife &1 SAffehan § 99% fafshan qui 8H H o ¥9F 90% fafshan quf 81 | oM
9 G 9 A E 2

3.19 TF WeM Hife &1 AfafEa § 309% faasm g 40 fate @ B ¢, , B IO RIS
3.20 543K A9 W TSHSTEHUNT o ZoRH T Ao | faeed o fe siiehe Ired gul o feerir i Tor
IS

t (sec) p (mm Hg ﬁ']
0 35.0
360 54.0
720 63.0

3.21 feR R W, SO,CL, & ¥om Fife o a9 Toeed W f7 effwe W gu—
S0,Cl, (g) - SO, (g) +Cl, (g)
SIfAfsRan o7 &1 TOMT HINT 919 Fd @ 0.65 atm B

eIl HI /s %ol TE/atm
1 0 0.5
2 100 0.6
3.22 fafe= 9 | N,0, & 799 & g am ferw = Rk ™ ¥
T/°C 0 20 40 60 80
10° x k/s™ | 0.0787 1.70 25.7 178 2140

In kT& 1/T W& U6 A qe1 A TS E, 1 TOA1 HIFAU 30°C T4 50°C R a7 Feomisn
1 A R
3.23 546 K A9 W BESIHET o qued § o fEulid 2.418 x 107 s B AfE diwmaor
179.9 kJ/mol B & Ya-ETisht IO &1 A T BRN?
3.24 fwd sifafwan A — e & fT k=2.0x 107%™ 1 3% A 1 IR Fisar 1.0 mol L™ &1t 100s
o YA SHh! Higdl 1 © ST ?
3.25 OTATd HIEAH § YehiH oh1 TohId Ue Weist | foeed Werm whife i srfufenan 21 5@ sifufsman i arefy
3.0 %2 ?1 85 9% A H GG I Fohe1 of91 s=m?
3.26 TESIHEA &1 faued = grfieur & STER i |1 E, #1 T Hifer)

k= (45 x 1011 S—l] e—ZSOOOK/T

89, TA™ME aeria®
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3.27 H,0, % YW Hife & fasred =i fm T 3R form oo &
log k = 14.34 - 1.25 x 10°K/T
39 sfafsran & fau £, &1 7omn sifsw) fofdq a0 o 59 siffsman &t stafy 256 fie Brft?

3.28 10°C 9 W A o 3 § forsed o fau kel 9H 4.5 x 10° s a2 9fehav s 60 kJ mol * &
forg 99 W k 1 WA 1.5 x 10%s™ &2

3.29 298 K a9 T Y hife & SAARRAT o 109% 0T BH 1 §F7F 308 K A9 T 25% 3Tfafshan qui 8+
H o 9Hg o TR ¥ AR A FAM 4 x 10" & @ 318 KW R ¢ T E, FT T HIfSC

3.30 a9 ¥ 203 K¥ 313 K% gfg & W et sifaferan 1 91 =R 1 &1 5 21 39 siffeman & fog
AiRAT H T TN 98 HFA g HITSC FoF SHHRT A1 a9 o @1 gRafad Tt gl

et 2t & SR
3.1 r,=6.66x10°mol L' s
3.2 sifafsran &1 3 = A & fagw 8H 1 R = 0.005 mol L' min™"
3.3 stfufwan =1 #Ifz 2.5 R
3.4 XY, = k[X]>, 3 9 T &M
3.5 t=444s
3.6 1.925%x 107"*s™
3.8 E,=52.897 kJ mol '
3.9 1.471x 107"

WA faam @90
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ER&

TH U o LT o Y AT —

ST WRT § d- qe f- sl dcell bl
feafq s urw;

HRAT (d-scih) qAT ARG HehHT
(f=ctehr) Tl o geiaRleh o= <
Hohl;

Terare fawe o wed o fafu= etfsrdieo
TR o oI Tnfad & Hew
1 G R,

K,Cr,O, T KMnO, S Hewqui i
o fotem, o, SXEAet qen S
U H T T;

d- @ f- Wik o qal oh WEET IO
a3 & ygfa o o 1 gyt
% IR H THS Toh;

f- =eie o el ok TOT ST UM HT FARA
T A-ITTel e UfeAtael o ok
forme, silediRtor sraeen e THEfTR
HEER H JaIcHS IR HT Hehil|

Tchch
/)
il

<) . \\ .
€ <p ¢l

chouel e

“TET, W, facaT 3iT Ties — T4t Tehaor deil § offa & gl ara

Qe o faehrd o wgeaqut gfiekr 19T &1 efiaier WehaoT a 59 Th,

Pa 9T U 3gfar &1 § TR St & 9 &id 35 & @ 817
3o ARt o d- scifeh | o 3 W 12 o ded 3 ®, forew =Ry <
aedl W d R W §1 f- sl o oo of @ T el et
o 4f A 5f hemeh TR R W §; T8 AEd GROM o e Th
3T WUE § @l A 81 d- TS f- sileh oh dcall bl hHl: HeRHUT
T T 3aiteh WeRHUT dc it hed T

GHH qedll i g&T &9 9§ =R Ao #, 3d 9oft (Sc ¥ Zn),
4d 9ft (Y& Cd), 991 5d 9oft (La den Hf @ Hg) den =l 6d
Soft f5rd Ac 991 Rf® Cn @ dcd 311 © | ik Hehaol deell i
T Ao, 4f (Ce @ Lu) 9o 5f(Th ¥ Lr) HAY: orReEMigs qef
UferAtae weard 2|

TEd ¥ HHHAU U1q A9 39 92T © A1 R g qEEf o
s @1 p =dAleh & HeA qfiadt g &1 31« JUPAC o 3T ER Fehaul
el Bl UEr urgeti o w9 H uRwfia fean S € e g
ol A | d-herh 21qul B &1 ot 12 o T, Shefmay qen
TR H 3Th! o1 ST A1 ITeh] WA SATeRdTehio] sraeen | qui
d'° fo=me ? ol gHifay 5% Hemor g e e S fee of,
FHY: 3d, 4d A 5d FHHHU AR o SifaH WEH W o &R
Tk THEA o1 T2 WehHUl HTqal o T o @il fehan S 2|

9ok GRSl # SfTR 9RA d- el £ Shetehl ohi Iufeerfd
THAU) qedl T SEHUY dedll W ST T A 2| T FHehHol
el 3 Seh AT w1 e e § fopan smar 21 fwe ot
ISRl 1 W fogia S STEHHY Al W AN el €, WehHul
el W GheTdTeeh Wk TRl S Eehdl B

3 Tgqed e S feeR, Tiee qen wifem 31k sienfie &9
Y TEeEqul UIqu S P, HI g EfEm gt GhHor e €
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4.1 A AR A

4.2 d-=glee acal
® ZHagliee

9 Theh H B, YhHU T@l oh Solaioh O, SISl qef |H T[0T
R foem w3 5H gom 9fed (3d) & d@ll o O H Jgia W Afs 2
9 3 FS W@ AThi o fo== 9 I h1 1T B4 dedgET Hidfh
HehHU U3t oF TH Tedsli S gelerii+eh fomard, Sfieriiehtor sraremy qe
TEEtw sTfafmareiea ® faar &

GRHUT d ( d-setieh )
a1red AR 1 ST HEA A d- stk A SN g3 ¢, fek <Al S s- et p-
wten Teerd €1 5ok TATIET | SUifad Sell Tl o d- hefehl § Selge= W S
& U TW PR GhHU U1geA w1 wR dfemdl 1ufq 3d, 4d, 5d a1 6d I
B 1 HeRH Tl ki Fg AT arelt 4.1 # <R T €

G w9 Y T dedl B aTed Harhl 1 geeie o (n-1)d' ns'
21 (n-1) 1A d ekl i 3T a1 2, f5 1 T 9 <@ a% o @l
Gohd B A1 SIRIAH ns Hed § Th 19l I Tl 81 Tahd 21 Wg (n-1)d
T ns HEH 1 HesT | 9gd HH I o SR 36 T 99 o 37
Aag &1 g 31 e ol wfikd werhl 1 Tenfae sTdengd Sife B T
THHT TRUMH 3d 9ot o ThHY @i, Cr a1 Cu o Saai-eh fo=amdl o
wfafaferd i 21 3@ o foaw Cr o 3d'4s” & T W 3d°4s' fo=rg 21
3d 9 4s Heehi I SHestl H e T A € o g€ 4s SoiaH o 3d HEH
T 7oy 1 U Fel Ul 36 TR 9 Cu § soiweie fa=md 3d *4s” 7 g
3d'%4s' B THUU el HI Yol AL H SEd heThl oh goleih o=
groft 4.1 ¥ fu @ €

AR 4.1— HehRUUT Il oF STEl SR Toward ( Jel 3Tawel )
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Ac Rf
Z 89 104
7s 2 2
6d 1 2

s st

Db Sg Bh Hs Mt Ds Rg Cn
105 106 107 108 109 110 111 112
2 2 2 2 2 2 1 2
3 4 5 6 7 8 10 10

Zn, Cd, Hg @ Cn o Soiseife fa=md, 9= 93 (n-1)d ns’ 9
TR foRT ST ©1 3 dc ki ot TSt qe Q= SR sterenst o
Tk shereh qui Wi B €1 Sifery 3= HeRH a1 Soft o &l wEn S

HHHU TAl o d heTh 3T HEHI (s p) T U THY] hi HI§
TR a1fere Were eid §, o7d: o 3To URay § Sifires geifad B € 9o gH WehR
T TR SR o AL 1o SUSH whi f gfed d 21 S Ygesl §, Th
¥ fo=md d” (n=1-9) Tt 3Tl ¥ 9HM ok Td Seiaeieh 07 91T S
T iR B9 § 9Ra d FEwl & HRO A G F ATt o S 2
SH— 3 SATRARTT ST, G AT 1 9941 a2 3 Yo o forTel
% Wy e o anfg)

HhHOT HTqE A Sk AMfiTeh SIhT 07 o ST geeh1d R i g9iid €1 59
Geft fergrasti ot e foedR ¥ 39 Thes | 9% W T 2

STHFHAY Teoll o Tradia TehHoT deall b T | &ifast THHaTe stferes o St
&1 denfy, = ot g ot o S €1 eH Uee A SAfTcsron qen St
&fqe W (wq@Ea: 3d dfeR) § wgf w1 e w3, aovE $e o
FAF@ST W fo=R &) 7 @vel | &0 %had GHAU dell w1 YoH AT
AT |

SEERUT 4.1 3y fohE SR W T e Hehd € foh Thivead (Z=21) Tesh HHH e © W foieh
(Z=30) T&I?

Bal  Thi-SIH I ol 1w | 3d Fersh 21Ul (3d') B o RO TH TRl dcd W

ST @1 Seten ffeh WA | Hel Srewen qen stiediehd ofereen S # €l 3Rt 3d
etk qui 9IRa (3d'°) eiar €, ofd: 38 Wkl dcd el WA T 2

qqARET 92t

4.1 foooR wAM] *1 Hor oreen § qof afd d wEw (4d’) ¥ MY HY ke HHA T
6 T& TH GHHu d 87

4.3 HZBAOT At
(d-5ilep) &
A FOT

AT WA HWeHHOT e Afqefcesh O, S S a9 ®WMed (tensile
strength), @@ (ductility), I&=@ (malleability ), 359 Ad™F ae
fareq =Tetehal Te e =9 <9 €1 Zn, Cd, Hg @2 Mn S ST9a&l i
BISH FHMI A9 T 371 Teh I1 A4k Yrsftes Hifcersh ST eidt 21 HshH0l
el 1 fafe= Seres ST e wnelt o e @ 2

93y d-TH f i % T
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hep hcp bcc bcc X bcc cep ccp cecp X
(bcc) (bcc) (bcc, ccp) (hcp) (hep) (hep)

hep hep bcc bcc hcp hcp cep cecp cecp X
(bcc) (bcc) (hep)

hep hep bcc bcc hcp hcp cecp cecp cecp X

(ccp,bec)  (bec)
(bce = &1 Hfxd F919; hep = YHIVIT [HfGEaq Tgerd; ccp = 719 [Hf9€ Tger:; X = T 99 aifcas Ge=).

4.3.1 siifae TOT woh e (Fofeh, hefiram qon Wl % Tl % W) e Ul Ty
ATt Bl €1 ok Tt o Feeish $vd Bl g1 fo 4.1 ® 3d, 4d 991 5d
ot T TR et o T U M E = Mo 1 HRU FROH R
ifcereh <o H ns goiae o Afaled (n—1)d ekl o 31 seige @i
GRS €1 Sherel Mn d@ Tc o 3T9aRl shi Bigeht el ot Soft o engeti o
ok d forre T tferead Bl € qel 9gd U W] HHiH o Hiel Teih]
o frafgd &9 9 w4 o1dl 81 6! U T (enthalpy of atomisation )
& O S B € S foh o 4.2 ° <witn w21 e goft o e mem
T S WM 59 T2 i ST € Toh Welel SHaRIauHIivesh statenan o forq ufa
dheTh Tk ST Seidei 1 ST fasiy €9 ¥ el ¢ E=Id: Garsishal

4 900
— goft 1
W 8007 — s 2

600

500

400

300

AH /kJ mol’ —>

200

100

THY] ShHlh —>

o 4.2— GHA Tl #T HUH Tt BT ggraar
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432 HeRHUT LTl oh

AR 3MHRL
o gfieds

solagHl i Ge fSa sifus gntl, 3o & yae afl sEeE g <R
Tl & "R e fave o feior § o et T Hewyul SRk Bl 3T:
TEd Ie9 HUM TR (fold 9gd Sed dauAlR) aefl emgel ® g
sfufpanet o Scpe W #1 e {1 (3oaeE fava & fog ok | <@
o 4.2 & YR W T 34 qEr 2 fepren <1 wshar € R gem
FET S % W A B ge § e e g Ao % A w7 woe
Tt o UM afues B §; T8 W HwRHOT Gqet o AR § erg- g e
% §g I W Tk HEul SR 2l
M Sot § Fgd §U TXHIY] ShHieh oh H1e THA SAeR aTel ST St e
T IR BT Bl €| THH HRU € foh St ot Aferta emew § gfg e 2,
rfaftert Seieei= &1 o d Sfifded W 9ol hdl 81 qH: TR0 & {6 d selae™
1 AU Y9G (screening effect) FH FHEE €ldl €, 37d: TRTRTT STE9T
AT SEIAH Seiae( o o= =2 Sgd 3Mehuu ¥ gfg &1 et @ fed sy e
1 A W2 S 1 TH YRR i ygta freh doft o wAny Sewmet § o e
St 1 g Soft o et & Al § gg uftedy sga dier g @1 U U
e Y19l § el 3Tl B Wi TRt oty Wehwor Soft o el 9 SRR T o,
TE Joft o G el o SRR 9 1 Sl 21 ol 4.3 % oo <wiid & foR gem
HHAU Ut (3d) o Tl Dl ol § gt Wha 9ot (4d) o WG dcl
1 SR g1 & W gard Fehavl Suft (5d) & dedl b1 AT e &t €
S for fgdta SrHor 9ot o W el i €| T8 URES 4f el o o o
3 & HROT et € o goteiqil &1 emufd, 5d 9oft & awi ok d ek |
3MIfd IR BH | T8l B AUl 5d HEhl oF Yo 4f HEh H SOaAl hl
aafid o R wA] Bee ¥ fafia g e @, R eremtas et
(Lanthanoid Contraction) %&d 21 S STEva% &9 ¥ sgd §Y WA FHish
o W1 WA SR | gE Hqufad gfg 1 afaufd s €1 RAtge g
o T Y9E °h SRl fgdd UF G hHo 9o oh STIEY dll ohi e
TAE B S € (SR Zr, 160 pm del HI,

719 159 pm) q1 gk difgeh T @@t i o
{18 TAfHF THMAAN T S €, S Q= i e
117 o YR T 37Ul ToFar o off =gd eifres el 2

AT eMhe o fau STREE wRe @
aE € S Tk = GehA Soft ok fore <@ S @
q GHA HROT o foru SwRarEl €, orefq wh €
=99 o &kl § Th soiged g gE W AUl
STER0T YAME| W T 4f S g1 R T 3TE0

==1/nm

1 1 1 12

Sc Ti V Cr Mn Fe
Y Zr Nb Mo Tc Ru
La Hf Ta W Re Os

Co Ni Cu Zn YHE, T d SR g TR T TR0 YHE Hi
Rh Pd Ag Cd A W HH Tl ® q1 S-S T it § A
Ir Pt Au Hg aEe # gfg et ©, weft 4f" ekl o MR |
T 4.3— GFAT T T T Genst 7 ggtaar frafia g g 21

95y d-TH f i % T
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Hifcaen 5o o B9 oF W1y TRATvaesh SHE | gfg o IRUTTEEY 3
Tl o T | W I B ¥1 39 YR i Heequt s gfg Tty
(Z=22) ¥ HR (Z=29) T @ I e T (AR 4.2) |

ARUN 4.2— T WHAUT ST oF Al o TR (919 TS 9 3= U7

UIHTU] SHHTh 21 22 23 24 25 26 27 28 29 30
ESCEURC TR

M 3d'4s® 3d’4s® 3d*4s® 3d’4s' 3d°4s® 3d°4s® 3d’4s® 3d*4s® 3d'°4s' 3d'°4s’

M 3d'4s' 3d’4s' 3d*4s' 3d® 3d°4s' 3d°4s' 3d’4s' 3d®4s’ 3d"°  3d%4s'

M 3d' 3d” 3d® 3d* 3d° 3d° 3d’ 3d* 3d’ 3d"°

M** [Ar] 3d' 3d’ 3d® 3d* 3d° 3d° 3d’ - -
HUH T, A H /kJ mol™

326 473 515 397 281 416 425 430 339 126

AT THUt/AH /kJ mol™
AH I 631 656 650 653 717 762 758 736 745 906
AH® 11 1235 1309 1414 1592 1509 1561 1644 1752 1958 1734
AH 111 2393 2657 2833 2990 3260 2962 3243 3402 3556 3837
aqifeter/3mafer M 164 147 135 129 137 126 125 125 128 137
r=d/pm m* - - 79 82 82 77 74 70 73 75

M 73 67 64 62 65 65 61 60 - -
Wgﬁ?ﬁj@ M>/M - -1.63 -1.18 -0.90 -1.18 -0.44 -0.28 -0.25 +0.34 -0.76
fawa /v M*/M>* -0.37 -0.26 -0.41 +1.57 +0.77 +1.97 - - -
¥9d/g cm® 3.43 4.1 6.07 7.19 7.21 7.8 8.7 8.9 8.9 7.1

GEEU1 4.2 GHHY dcd HUH TITH o 3= I A A 22
gl iR TIoh TR W WE HEm W e ToeeH B ©, SHie s Fed
SAATTIeh 31111 fohen it @ o7d: TWAT[SH o Hed Yool STee[ o Thora&y
FHUH T I Bt 2l

aqAREA 92
4.2 901, Sc(z=21) ¥ zn(z=30) ¥, TSk 1 HUF TIeH H AF FEE HA T S, A
126 kJ mol '; i?

433 AT TAGH  ofiaRe d Fal 3 A % el AR e § gfg 89 % HRoT Soft § =
F Tfedt SR Fe7 W HHH Svft o deell 1 A THedt § ghig et €, wroht
4.2 ¥ YW GHAT SO o el i WoW dF e wefewd o 7 fRu e
B 3 Ol g e © TR 3 a1 i Tl o of dig gt el g
St fop STHETUT qel Wl WehHoT qeal wt SO W STE T el H uftedH
STEFHH qedll 1 UMt T W BT 21 GHIG: ToH TEH Tt o 94 ¥ gfg

WA foaH 96
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Bl 8 g ST deall o1 Tgdial Uel qeftar e et o aml o g8 Jfg i
IRETOT W W St gl 2

3d Aol TGSt w1 qeM S Tl i eAfatid ygta i T@fy g
WY T e el © R o g8 Sqeietor e < wehdl € foh U getee
Yok U W 4s 91 3d HEmh 1 SR Seiel § URedd el 21 S vel @
o S& d-=li®  q P T © @ ns TRA (n-1) d s § Ted
fererd 81 89 S-S 3d SEell & 3fed § 9gd € d Thivead W {5 i
3R S W AIfAF hT STEY IG5 © TR TR SRR SUHIT o hereh AT
3dHed § W B 98 3d TR 4s TARIA hi Fe&d gU TR a9 ¥ 39
fearfd o goee wo fus guEl @1 9 Iidd W "ed §, foed 9
TR Th TR 1 fRferd hd B o1 wivesh e % oSt 9 sedl 2
T 3d * | soide A S | AEe gfs e 81 @ e o e
A A BT fa=E 4 e © 99 4s W goeRH @l el

grr: fgdia s Ted o g o Aifshig et | gfg & @ aegd
1 9gf HT TUeT B €, AR Th d TARA T d A I AN ok
AT ok YOS W YRR & HIanl SHHT HRUT d-Herhi i 90 &1 fi=1 g
21 Tl foda @ g S e § FRa gfg %1 Yee Mn® @l Fe'
A S W 22 a1 €1 S A € et s faemd d° R S g o T
9IS 1 WhHT @A o G el | ot e 21 d gl fae % feg
A et o ufterdq st e fetatEd § —

S Tt 1 0 Yieh Selarie o HI1%eh i SR SN0, & geleiql
o ofte giaertor 3R fafea Sei ® FeR e 81 e &R o w@ifre & fog
fafa ot STReE et @1 ot S, sTays el o THieen ool &
%A HOd el oh T GHEU Sl B S SIS Fefhl H S o
B & A e ol ool TR 9% B @ e sifishad sherhi § GRige geehn
A [h-Teh ToaeH el 8 (8 o1 Tam) | faf e s 61 3@ eF § Tt
a5l © 3R T wed @ SEA wied B s 21 & famre ¥ fafre st
%1 BE Tl Bl

Mn'" 3157 1 fo=19 3d 4s’ 3R cr' 379 1 fo=ma d° ® 31d: Mn' &1
et Cr' ¥ %9 B ¢l 36 YR 9 Mn® &1 foae & © e Fe #1
el Mn”” @ %9 21 SR U= § ¥9 %€ Ghd © T Fe 1 g S
Tt Mn ¥ FH 21 37 H1qell ot et et sreen +2 &1 e srupet
Y M A T B, HUF TR % WY-wY Yo U i s ssie
1 off eavgshar Bidl B 9qE UT fgda st et #, ek 7 Cr 3R
Cu o fou sryenfyrd &9 9 3=9 2, fomd M sl o1 %o & qen d'°
o= < €1 Zn o foTT Gd 7 &4 il € ik 3191 7 TF 1s ol
feheran @ Toed Tl @' fomme wret g €1 gt e et § wath 4s
FHeh & HREF §N Sfed qd a9 3R d° (Mn”) @1 d'° 2n”) ¥
TR TeH § Afud wieE weffa g €1 WE:, gaE ST e
T 3= &1 R, N IR frohet 1 gdia e wedt & =9 A4F g
I ¢ foF 0 T qdl B +2 § I=9 ATRNRI 3TRATT Y AT Hfed 2l

Tl S T, Stferfiehtor sraerati o qericeh T § Hefud
HD ANTRYH I 7, fh off 78 wme oga wied € SR diehiiels sATqeh ehiol
?q HeerE e R

97y d- TH f =H & q
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4.3.4 3TSHIRITT
STET

HHHU deoll o faRTe oeof § 9 Uk W90 I awel gl AR H o
SRR LT YT 71 AROM 4.3 | 9erd HehHo1 it o dwall bl WE
AR Steeensti 1 geieg foman o 2

AU 4.3 — UIH HhWUT UM i ST hil STTFHIRITT STEEATT ( 37T HHI STTFHIRITT STEEATST Sl
e 2w ¥ fa@ren @ 1)

Sc Ti
+2
+3 +3
+4

WA fogm 98

A\

+2
+3
+4
+5

Cr Mn Fe Co Ni Cu Zn
+2 +2 +2 +2 +2 +1 +2
+3 +3 +3 +3 +3 +2
+4 +4 +4 +4 +4
+5 +5
+6 +6 +6

+7

ST T | SRR STIEAT I a1t T HWhHUT H0 o 7 | A1
THeh e e 81 S<eeondd, HHS +2 W +7 qeh i Wl Sieriienur sTareey
9l ©1 S0 o Sl TRl W TR et i W' wH U S gl
TEh HRUT il (Sc, Ti) ¥ TRAN 01 WEEH o fou H goeRHl &
IUSSAT STET el oh ARl IvT § d Soael i 3Tfees g (aiEmme:
qrfter o feTT ¥ whefehl o1 Suetear) [Cu, Zn] B 38 YR 99H 907 o
AR | whireay (I1) orfoshal § of=md & o Ti(I1) o1 Ti(II) =T ger
" Ti(IV) ifas Toml 21 9ot o T R W {56 H1 THaH Siiaiwo
I +2 B (d S hi WS 7 ®) | W et areft sifireRan
SATeRieRToT STerEenatl st G WIS 0o s a1 d Hefehl | Suferd soieel o
TEA % AN % SR B (Ti 0,V 05,Cr"'0% Mn""04) | T8 Te=Iq dcl
1 S=d ST oS & Tt § feRfaTn 3N Sl ¢ foEeh
ST B ol Sfeertores T € (Fe' ', Co L Ni, Cu'l e zn') |

IRedTT SR STt S o Hehmol qeall 1 Tk Tl &, o1 R0
2, oTqul d werhl § SaHl A1 39 YRR @AY &, e 31 aet w
AToReR0T STereeati | Weh ol 3 o1 @l 1 $ehT SIB, V', VLV, V' R
IeoEHId © T THeH0 el (non-transition elements) ¥, fafir= siferdtero
Sreenell o W < Rl YAl qrE S €l

d-=eieh ql o6 o (A 4 W 10) i SATRITHIOT STaensTi i qREd-eierd
o Uk a9 @ i frerdn {1 p-solish o (IR T 99 o R i
T g Fe SATeRdiehaoT STaEeTT T ST Rt Bl ©, SHfeh d-sclieh | STk
faudia @&l ©1 Serewoned— &t 6 § Mo(VI) den W(VI) &1 T@ifie Cr(Vl) 9
aferer B 31d: ol WeEd | Cr(VI), SEhUE o ®4 H Yool Aeiieh e
2 Sdfh MoOs; T8 WO, &l

1T SfTerefiehtoT STeReeT aa 1 STl @ S ek Heped AlfTeh o ¢ forrs
Bl o o-eTeeM o eAfafea m-aret 7o ot 9 S i1 33eIned - Ni(CO),
3R Fe(CO)s, | Fiohet SR SIaRA w1 SAfaRfierton afeeen I 2|

Rationalised 2023-24



SRE0T 4.3

TY GHA d<d k1 19 azy gy qfiad=ra STieienor et J&i u1s

gal Whfeay (Z=21) ufEd=a sAferdieror Tt T&l <9

aAfRT 92a

4.3 HHAU T H 3d SN W HHA W ded wS! G W SIS T S0 ©
TS Fi?

435 M2/M HHeh TGRS
ﬁ i:‘ ﬁ; cﬁ &

o

Hlh gcldgls TdHA

\

m yferd A=

Ti V C'r l\/in F:e Clo 1\'Ii C'u Zn
¢ gf@faa 7

e 4.4-Ti @ zZn 7% & Tl & (M>*—>M°)
% Feiaeie favaEl o gfera a9
TRaferd qH

WA 4.4— U9 AU F HWHHUT ddl oF SHHT-UHEH W1 (kJ mol-1) 3 M) ¥ M ®

foeraa # 319 o1q o M° A § ®iaRl § Hefud
FH-THEh e SR A SeeRie fawe grof
4.4 % fKu Mg €| RO 4.4 % AE w1 STAN ik
TR W Aol B % U W % qed o &
ot 4.4 A <wifan o )

HT T T B % RO A5 0w, T6H
el ¥ H, G5 H 1 SrEmefdl 1 SRl 21 2
Haa AR o (TRfesw ot iR TRW iR
TeHERE 37) & Cu & @1t afafewman #d ® 3R 3
F7re] aTafad 81 S B Cu(s)%Cu%(aq) T ®qaoT o
AU strervaes So0 ol SHHT SerdisH Toed @ Hqfad
T 2 e St F B 3 A oo At R wree
Yot uTe o YU UE fgdid SE weed o A o
= gfg o Hefud @1 98 A1 U= @ fF Mn, Ni
9o Zn % E° % WM 9= g gR it T @
feren SRUTCH B |

IUTET & UM T favel o aF

T (M) AH® (M)  AHD

469
515
398
279
418
427
431
339
130

656

650
653
717
762
758
736
745
906

AH A, HO (M) E°/V
1309 -1866 -1.63
1414 -1895 -1.18
1592 -1925 -0.90
1509 -1862 -1.18
1561 -1998 -0.44
1644 -2079 -0.28
1752 -2121 -0.25
1958 -2121 0.34
1734 -2059 -0.76

99, d- T f il % T
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STEEOT 4.4 Cr UGE ¢ SEfk Mn®  SiaRNe, Siafs I @1 d° fo=me §, F:i
= Cr UH ATEEE §; Hifh guew o dF 9 40§ uRefda g @ o

Ad-9fd t,, TR (THe 5 3@) T 71 @ HR Mn® @ Mn”" F ufed 4

stdafa (d) fa=me wra B & S 5 sifafied wenfra YEE e B

QAT 92a

4.4 TR F o BEC(M>* /M) F1 0F SR (+0.34V) $1 56 Gt HROT 4 &2
(Ta- 7o 559 AL 3R Ahdee R &H 7)

43.6 WFeh TARIS
fawat Mo /M2

¥ wafat

437 3oadq
TR Tt
el o
I ol
ygtaat

Mn”" # ref-9fd d- e 1 @i @i zn”" # oiaRa 4’0 faemg
sﬂésE@w@Waa%,w%NiaﬂEesﬂa;WWAhde@
Y Hefud 2|

Tt 4.2 § EC (MY /M) & Wi @1 s TR TRadesie st w5
T 21 Sc o U 39T f7 /M, Sc” % wnfieE & g9iar ¢ foreen ford
st 9 fa=mg 21 Zn & fou S0 =9 W &1 HR0 Zn” % @R d
fo=Ie 9 T geie 1 g1 81 Mn & folg 3fdemsha $ea WM <wiial € T
M2+ (&) Toein &9 & Tl @ wefsh Fe o ememshd =1 74, Fe’ (d) &
HAfafier et =1 <9id €1 V o sueepd f 7 Vo o T @ gt
g (H9RT t,, TR, THE 5)|

ARl 4.5 HHEAO et # 3d S0 o Trh Remgel W i ©1 Sw=euan
AferfeR ol W& TiX, (STRWEEl), VF5 3R CrFy ¥ WIw gidt €1 Mn i +7
TR0 STaTEel WA Teise | Faf¥fd et el g MnO,F 3 8 3R Mn
o qvEd e FeX, 3R CoF, & i o oq Zeciss @l ol
SIhaH STTRATRIUT ST i T YR I i TS 1 &Fal a1
A TEH! I=9 Ak el o HRU Bl €, 9 R CoF, o ged o =1 S=a
HeEdSh ARl S8 VFy IR CrFy o, =9 31y Tl o R gl 2

AUt 4.5- 3d grgal ok EoMgEl & GA

+6
+5
+ 4 TiX,
+3 TiX,
+2 Tix,™
+1

CrFq
VF; CrF;
o CrX, MnF,
VX, CrX, MnF, FeX', CoF,
VX, CrX, MnX, FeX, CoX, NiX, CuX," ZnX,
Cux"

Pra X=F 5L X =F>Br; XX=F, CI, X" =CI > 1

ESICEMERIGET
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T VFgohaed V' 1 R hidl €, 37 ecllEs Seeiueed T
ATFIRARE, VOX; 3 T1 Fqiisel &1 Sax o1, f= iferdishor sraen o
TIRT STEATFAA €, SHH- VX,(X=CI,Br 3R I) ¥ IR I&l CuX o fere oy g
21 Tl R TiERe o fdied Cu' o wef geee =@ Bl Tl Cu”, 1
I, § afffierd Fear & —

2Cu*" +41° - Cuyl, (s) +1,

Ay 3R Cu’ AfiTeh St et o ereemdt € qen f=eRr sreHdfad

B &
2Cu+—>Cu2++Cu

cu’’(aq) F1 T Cu'(aq) ¥ AfEF F H HRO THH SorSH
TIEd Ay qH 1 Cu” &1 g | 9gd aifersh HUTcash 7 81 7, 5 FIR
I fgdia e el #1 afagfd @ eifus 2

RIS i S=IaH ST STILT 1 T Y&H HIA 1 &Il
sferarzel o g Bt 21 siferasel § Ioady sfedietol e (FROh 4.6)
IR! o WE W Wl @it ® 3R 98 Scy,05 ¥ Mn,O, T 3@ i figerd
21 7 o 18, Fe o S=d 3AEES Fe,04 4 AT 10 71 81 Jufy g
oem § e (VI) s °, (FeO,)” , 38H 974 © Wq 98 I8 & Fe,O,
T 0, ¥ fasfed g S &1 iferEe & ifafted, sffediorere= V' &1 VO, V'
VO Al Ti' &1 TiO”" o &4 H Tified WM i &1 T 1 a7de
SIS T T 350 SAFAHIUT TILLTST Bl TFIA Y LA 1 &THAT 7Y
% Bl 81 39 YR Mn %1 S=aqq RISES MnF, © Sl 3=d A(Es
Mn,O; | SIS 1 eqeli o T TgaAee o 1 &l ¥ SHeh! Sehoedl
i TH W1 Hehdl &1 He@aNh e Mn,O, H, Wi Mn WA,
JIHAHIF T Y Th Mn-O-Mn dg Ffed O w0 @ o & 21 V7,
cr’, Mn', Mn" 8ir Mn"" % fau SgFARE [MO,] ST9F T 2

AR 4.6— 3d gt & AES

+ 7 Mn,0O,
+ 6 CrO,
+ 5 V,O4
+ 4 TiO, V,0, CrO, MnO,
+ 3 Sc,04 Ti,O4 V,04 Cr,04 Mn,O; Fe,O4
Mn,0,* Fe,0,* Co,0,*
+ 2 TiO VO (Cro) MnO FeO CoO NiO CuO ZnO
+ 1 Cu,O
* fifyga stiearse

LOly d- U f- scilsh o acd

Rationalised 2023-24



3EE0T 4.5

T 991 VO <Cr,02” < MnO; ¥ iR &l § g i Y T H31?

Bl 3EH! RO Tk AHAA & 9% U Fre e & wrfae W gfg R

qGAERT 92a

4.5 TR T h T S0 § ST TRed (Ve SR fede) § stfrefhia aRedd w1 o1 Y wHeE?

4.3.8 TEEAMSH

TR wTgetl TR sAfafmareticr smae w9 9 gReadeie 21 sga-

sififramfterar ¥AE T faraera © qen @i enat | fae €, SafE 3w gl sepe

Td E° UM

SRE0T 4.6

SRE0T 4.7

W fogam k02

&, St foF TR et g enferd el g

T U1q 1 DIgHL g&H St o ool Tdanea afuss sifufremie g @
S 1M H' 3Pl gRT Siaiiehd 2 S €, it g1 diget 1 emger 31 (H)
S SRRl @ tfufshar e i arfas W H wft-weft wer e S 2
SN — e A W rEfEn ud SAfeam qq SR vl o ufd
fiafera 1 M2 /M % E° % T 9vit § feeeh o % o w1 et g
Yo 1 <9 ¥ (TR 4.2)1 E© & # ROMHH WA F AR ST F
ot gum wd fgdta e woed o 9 o g gfg 9 Hefua 21 7 S
e % fF Mn, Ni iR Zn & E° 99 9= g & omifed o= &1 o
o sifirr oo 1 SR Mn® § o1 wRd (@) ST (d) 99 Zn” '
ot R SR FT A T B % WAl § gatud ¥ frba o R
E° %1 9 T SeEa9 HOTE SedeE Toed § getd 2

M /M*" (et 7 & E° HAl % sreeisd (Ao 4.2) ¥ e © fe
Mn®" @2 Co®" A el forerad o Yeeiad et e w1 w1 H
T, V2 e Cr”” o vae stoEeh e (STEEe) § qen 9 o o
BESISH T G i &1 SSrone—

2Cr2+(aq) +2H+(aq] —>2 Cr3+(aq) + Hs(g)

T e H w9 % B WA e

Ee \Y% Cr Mn Fe Co Ni Cu
™M /M) -1.18 -0.91 -1.18 -0.44 -028 -0.25 +0.34
T O | ifafiadr o RO i gEEisu|

E® M*7 /(M) = " fafma & ?, 58 wW o wedt § sfrafia aiteds
(AH,+AH,) qe Seaudd Toiedt g1 9e Tehd © St o T o) anfead &
fau smed wgd %H et 2

Mn®*/Mn"? g & fow B @1 90 o /o stermn Fe''/Fe % ol @ wgd
vk uFTees R B 82 THEE)

THeh foI Mn &1 gat 3TEAA Sl 1 =g afess am (d° @ d° & afterdq o fog

EYTH) ITEA 21 3HH TE W T Bl © TR & Mn T +3 3ferl SHE] Hew
H1 T 2
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AT 92t

4.6 HIE Y AU IoAqY SHRITHIV AT Shael STFAIES 31l FofeinEe | & o yef¥a

HLAT B2

4.7 Cr AR Fe’' H ¥ ®F I TT=EEE § AR F:?

43,9 ekt IOT

el W FaRT & SFTIIH HH T G I TR o Gah 1 FOeR TR
B € - Wlagese (diamagnetism) G 3gased (Paramagnetism)|
fageeha T, I ot &5 g Hfaeitid B € R g g
R fid eid 81 ST Uil gkt & | Yae ®9 9 STehitid B €, O alggasig
(Ferromagnetic) geld &1 ar&id §, diegeache, Sqgashel s = &g
21 98D U WHUU o1 I FGAR B

A 1 I, STeTd el 1 Suftefd o SN Bl &, T
TH STAferd Seiee[ 1 gahid 3TYY (magnetic moment), F=e0T 011
T4 (spin angular momentum) T F&1F HIV1F T47 (orbital angular
momentum) ¥ e gl 81 Jod Hehaor Joil 1 engeti o Aferi § weiag
I GoT T AEH J9rel ®9 9§ G (quench) B STl € SH{ET SR
IS Ao Tl @ WAl 37d: $7oh foq Jachia STEOl a1 fufeer 3ad Sufer
IR Selagil 1 GEAT o ¥R W fepan Sian € qen g9eht o e fRe
T gk o-A=’ (Spin only) Y §NT &1 S 2

p=+n(n+2)

el n FfeAd ToaeHl o1 TEA € 991 p gahig ol @ et A
R B (BM) €1 U 7fAd SoideiA k1 gaaia el 1.73 o) B
(BM) BT 21

ST TSl 1 Sl T o WY YeIsh1d STl 1 A wgal Bl Aa:
Ufed Jahia STEOl | TRAETOLST, STUST qe STl H Iufeerd STuferd seigei
1 G 1 Fehd faerdl &1 UERT-TE A gR MU ¥ YT Fehia et
o HF T JAT oF SR W iRa g Fohwor 9oft o6 qell oh gaehid ST
& A G 4.7 ® U U B yEifen e ger w9 9 foeen | sufted
SIS SATEHI STere S STawe o g )

AU 4.7 — FoehT MU oF URekfed Ta Uiera 9 (BM)

Sc* 3d’ 0 0 0

Ti* 3d' 1 1.73 1.75
> 3d’ 2 2.84 2.76
v 3d® 3 3.87 3.86
cr* 3d* 4 4.90 4.80

103, d- Td f- ik o acd

Rationalised 2023-24



S&E0T 4.8

M n2+
F e2+
C 02+
Ni2+
Cu2+
7 n2+

3d’
3d°
3d’
3d®
3d’
3d10

O = N W s U

5.92

4.90

3.87

2.84

1.73
0

5.96
5.3 - 5.5
4.4 - 52
29 -3, 4
1.8 - 2.2

Sttt foeram o fgHaist e oF ot STt S MU SIS Afg sHeRT W

FHE 25 B

Seft faead o oeeT] Al 25 dlel fgEast STF ¥ STIfad soigeHl i 9
5 BRI 27d: SHeh1 Gahid 01 B, p=./5(5+2) =5.92BM

qAERT 92a

4.8 M”(aq) ion (Z=27) & T ‘Yeho-aE’ Feehta Al 1 MU it

4310 TN SMEAElT &1 o940

fera 4.5 — gawws?vﬁé?g@un%;ﬁ
STl & STeAte faaa Tl & 1 a
R G I SR V4, V8, Mn?,

Fe3*, Co?*, Ni?* 3R Cu*.

W foam o4

3d°
3d°
3d'
3d'
3d*
3d°
3d°
3d*
3d*
3d°
3d°

g 991 391 o d-Feh | TeaeH 1 IS, Iod el

Al d-shereh W Bl § €l SUSH Sl (energy of excitation)

T /A N TR 1 e & W e © (The

5)| AF=IG: 98 g, 99 Wad (visible region) H

feora Bt @1 Uferd <, SYaifod geRTer 61 Rk T B B

STERNTd el oF STgia @1 FuRU fare (Ligand) o

WUE % AHR W A Sar €1 gl 4.8 § A oh
Seftg foeraa o dferd T 1 swHeg TR 0 2, w6l S
& 370] fere &1 & #d €1 o 4.5 W 9 d-<lish
Tedl o Wi Tt w1 <t T 2l

ARUT 4.8— YW WhAUT S0 & B TAASA &g, 3 oF T

S C3+
Ti4+
Ti*
V4+
V3+
V2+
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4.3.11 Gepel AfiTehl T
ERE

4.3,12 SEHE TOT

4.3.13 STaRTRTII ATTeht

<l &0

3d° Fe* k3

3d°3d’ Co’"Co™ Hret-Terrsit
3d® Ni** B
3d° Cu® e
3d" n™ TREH

Goped Aifier 9 Aifies Bid ® S urg e ffvea e | skumee st
S 30T T S Hich Gopod TSt s €1 ek 7 stfercterforss o7
B T SEeh P I € — [Fe(CN)gl”, [Fe(CN)g]" ", [Cu(NH,),]>" qen
[PtCl,]> (Teher 5 | Hepet AfiTeh] o A 1 faggd == 1 T §) | G
o Tk Heped ARl 1 T hid &1 SUhT A HRUT € o1q STl o 3ThR
1 Bl BHI, €1g 3EA W I=d T-ME ST qA1 3Tl o6 a4 o o d
FHeEhl H1 STAS|

HehRHUT ST TUT STk AMTeh SR 14 Wishadl oh felq ST S &1 HehHor enget
1 78 U k1 UREAIYNC GaASThdl Us Heped AlfiTeh o S ok 0T o HIUI
g1 dAfeam (v) siiaEe (et g o), geq fauifd o (2R wehd o)
AR Fohel (STHTT BIZSISHH |) W01 el o gRI SR o D ST
21 I & I T8 W HHHRF o A qU1 SAF FT Tag o G
o offe aTsill ST TEAT Bt €1 3Ty oM ok fAu g WehHoT St 1 ¢rqu
3d Td 4s TARM 1 STAR w1 IROTHETET, SAE Hl @ W
fiyeh e 1 digdl | gfg 2 Sl @ qen e o s1ojeti o Sufterq erey
Teel 81 WA &1 Hiha0r Sl o1 W SIS Sal 81 ATerier ol sfereeneqi ¥ ufiedH
Bl Tk o I T UIqU Sk oh &Y T (e quel gidl &1 Sareone —
IR (I11), TSRS 3ATEH T THehe 379 o sig 99— 8+ areft Tiifsnan

FI IR L B
21 +S,05 —1I,+2S0,”
T IR AR T TR H YR B —
2Fe +21 5> 2Fe” +1,
2 Fe”" +S,05 — 2 Fe’ +250,>”

e HehHUT TRt o TRt Seteh o il B SR ol TH0] 59 H, N
C HUIRG 81 S0 8 d SAqenteht Afept s1 T Bt 81 3 Alfies e
STFHIFTIAT (non-stoichiometric) B4 & 1 7 1 3T 8Id & & 7 &1
HEgars| 3] & faw TiC, MnyN, FesH, VH, 5¢ @ TiH; , S<1 3Gd
A UGN T hIE WA SRR AL YRR &1 hid | FereAl 1 Yepidl
o SR W, 39 YR o AT %R Fiffie (interstitial compounds) Feeld
21 37 Afient o g Gifaw wE TRt e e en § —

(i) Sfauenmtt Ffrehl & Torle So0 e € S g5 uigedl 9 o sifus €
(i) ¥ 31fd HoR e &1 Jel q o o ISl F1 Hora aaT e’ &1

FH3 o THE BT 2
(iii) 7 TR 1 efeash =ershdl GUEE Edl 2
(iv) TEMEtTR ®9 9 Fauenri aifies Fiewa ga €

L0B, (- UF f- =l o d
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4.3.14 Tagqel sl o1 957 (alloy) fafer= erqstl =1 wfwsm e € < foF aqedi & wfmso & wra

SRE0T 4.9

&l

T € fagrg gah S faere @ gehd € Y T org o ], gEd e
o qRApE § stfEfia w9 fodita wd 81 59 YR o Mgt i e S
AR g B § fSehl enferen feanet o 15% 1 3T Bl Gehnor engsti
o i TN qen 3! et W EHMAl % HRU HWHHU Higed g
fasmqet =i To TXeTdTgEsh el B1 39 WehR WIwl T ok B § a9 3ok
T Il $ed Bd 21 e fagrg e guitfaa fagrg @1 wifae,
Afeam, e, HifdseTn qon SN %1 STan fafas geR o wie qen
Vg Wi o SR § fohan S @1 TG0l HIgel qe Gehwor g o
A W W fagrg Sleifes Wew o el §, foen Seewl € — diad
(RTR-TSR) , hrEl (hiw-fe) 3l

SRR STl o * STEIAaA’ 1 R 1ef 82 Weh S iU

Sd Tk fafirse AT STeken SUY W dUl S=9 ARl T i
O W U TR B Al SEhl STEUNUEA Bl @1 SSell— S (VI),
AferdeRToT Sfereen TS (VID) qe SISt (IV) o1 g o ereita Jread o &H
ol 2

3Mn"0,” +4H > 2Mn"0, +Mn" 0, + 2H,0

qqARET 92t

4.9 = HIST foF Cu’ A Soitg faoee o el 768 2, =7 g

4.4 ATBIHOT Al BB S0 9 W FHAY gl TS ArfT o qen aifafsman & herewy GHe

PY FEAqol
NBree

wroa fogm 06

T o SATFATES U Bl B Thiead o Afdiem |l oqe MO WehR o
AT e S &1 3 stfagel | ergetl 1 Seudd e ge
! o7 G o (FHM Bl §1 S TR Sc,05 ¥ Mn,O, Alfien! e <@
%! el 21 o 7 & U9E S 1 Fe,05 ¥ S0 i 3=0 A5 A
T2 21 stfeTEe o SAfafie Siedl-+HEA (oxocations) V' &1 VO, #, V¥ &l
vO®" & @ TiO”" &I Ti wenfrE 2 7
gt 1 StTaRdRto T | g o Y SioEel o i 01 § HEt
21 HTHS 1 SAEES, Mn,O, Teqdrst ae1 4 deita uered Bl 21 el a%
fF CrO; @ V,05 o T ot 71 g 81 37 S=a sfiemmsel § emeia
WqE 1 FEd et 2l

39 ¥R Mn,O, ¥ HMnO, W< gl 81 HyCrO, @2 HyCr,0, i &
CrO; ¥ s B €1 V,05 39aH! 81 W off gerd: aeita © 3t vo,” aen
VO," & &a01 <1 81 oRfeam o ifeaEel ° A V,0, ¥, 37 i
V,0, 3R 3waedl V,05 e it qied 2@ i e 81 V,0,, 37 |
foera B VO’ oe01 a9l §1 TH TR V,05, 377 qel &R § STfafman &
FAA: VO, 91 VO, 3 B Yuiey § Al CrO &t 8 Wy
Cr,05 39aeHl 21
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TR TEwEe, K,Cr,0,
YT gkt =W S o oY Uk wewequl W €1 $EehT SUAnT E Ui
(azo) AR & T9H T sifedierier o &9 T fhal I 2| SEHMS HI
YEd: hive § SE WA 81 hHgE 3T (FeCryO,) i wid o1 i
Sufeerfa ® wifeay =1 Gy S o @i el fhan s € @ shide W
B 21 HIEE 1 WA HEMS & Y AfaiEa 9§ T —
4 FeCr,0, + 8 Nay,COs + 7 O, — 8 Na,CrO, + 2 Fe,04 + 8 CO,
difead wme o ol faeaad &l BFa 34 FeRRe o7 g1 STt a1
feren Strar @ e 9 9 "ifesm sEsive, NayCr,0,.2H,0 i fweefed
T foran S 21
2Na,CrO, + 2 H - Na,Cr,0, + 2 Na' + H,0
Hifsaq SEHme %1 fooma, weiem SEhive ¥ ifus el 81 39
Hifeaw SEHMe o foaerdy | TeREd FeiEe Set e SEhbe I
T foran S 21
Na,Cr,0; + 2 KCl - KyCr,O, + 2 NaCl
TeREH TEHME % AR U1 o T, fetddiea B Wi €1 Sl
forera o HHS qU1 SEHIUE 1 TR elal © St foe=@ & pH | R
FHAT S| HIHS TAN TEHWE § HIHIH 1 SHFiehio] G& THHE 2
2 Cr0,” + 2H" - Cr,0,> + H,0
Cr,0,” +2 OH — 2 CrO,” + H,0
FHE 3P CrO,” qel SEFHE
, 3 Cr,0,” &1 Hw=A A= & T

0 +° 0 o) &1 I T FgoHCIR I Sl © STk

o—>cj’%u>\cl~<o TEFHE A W I AgHAH h

/ =\ o o # EERN fRT W E,

o “ 0 S8 Cr-O-Cr &y &0 &AM
<reETRE 126° Bl 2l

y Tifeam qen Wi SERme e

SRR e 1 H1d HLG | WIETH A0 1 S H faeigar Afue gt
2 U1 T HrElh A H AR FHER o ®Y G FeAfRm g TR S
21 WREH SEHME 1 ISTAN AFTHA fageryor § wefies " o w9 §
foman S B 1 oTvelia WA W SEhE SEA i ATt fwa T g 9
vefdia 1 S Tehdt ® —

Cr,0,” + 14H +6e — 2Cr°" + 7H,0 (E°= 1.33V)

39 YRR AT GO SRR, SRS T A EeH o,
TEHES b1 Towl °, T (1) &1 feq (Iv) & 99 e (1) <701 1 3R
(1) efeor § wam 37ef srfafswang fe © —

61 >3, +6e )
3H,S > 6H +3S+6e
3Sn - 35n +6e
6Fe” > 6Fe” +6¢

LOZ, d- UF f- =l o dd
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ATHAR
e 3 (Areaifed)

W fogm k08

ol stk sifufmar 1 TRefirEm SEwme w1 st a1 stfufswman
AT ST=EhT w1 S=EA e fafshan i Siewt wrw fema S gehd 2l
Cr,0, +14H +6Fe” 520 +6Fe” + 7 H,0
UREH TWHT™E KMnO,
YRR THTE 1 9w % o T MnO, 1 & o1 eRgiedEs au
KNO, S 3fisrdiehieh o @1l Grferd feran san 21 389 e &L 1 bl Seig
K,MnO, WIwl Bidl € S SEEfi 1 S7eeita /e § STeHariad giend Qi
THTE <l B
2MnO, + 4KOH + O, — 2K,MnO, + 2H,0
3MnO,” + 4H - 2MnO, + MnO, + 2H,0
STENfTR TR T TTHT SR MnO, F & SRR FTer oh T,
HHE (VI) o SE[erTse sieientor gr fohan S 2|

KOH & wiyr Gier

Mno, 000 0 5% 8 D Mnoz-

e g
g foea o —3TqEE] SRR
MnOi_DDDDDDDDDDDDDDDD—»MHO;
AT e TR

AT H B (1) 3T o e WatieeEdethe grl Siedishd gl

TWHFE o7
2Mn”" + 58,04 + 8H,O —> 2MnO, + 10SO,” + 16H

IR TCHTHE e ST (ST hiel) W0 o feheeel aemel © St KClO,
o Y GHECEATHS S © | 98 el il | agd foea 7€l €, (293 K a™
T 6.4 TH/100 TH 5idd §) | WG 513K qh TRA i T qe(ed 8 ol 2l

2KMnO,; —» KoMnO4 + MnO, + O,

T 3 ifeh o1 ek Taeh € — HeRT STl e U1 9 YA
BM oF HIY-T1Y THHT dIIhH W YA oo ST gashe| 3¢ 310 Shetsh fagid
SN GHLAEN S Gehdl €, S R 39 & 1 HiH o SR 2

He qo WHTE STFH Iqohels 19 eid &1 SaieH o p herhi 9 A
o dherhl o SAfeaTd | T g STEY U Sl 1 B0 WS S T
ST SR o HRUT ST IT BT & T THTE 3T STl Seiaei
T B o HNUT Yiageeh i a2

STRATT THTE Tefer™ Sffeiete ol She-eRaiiedEs §, 3a (II) S0 i
SR (I1I) T §, AE2Ee Hi A8 H ol STAEREE &l o TeH |
SAferfipa T a1 &1 STEEH H1 3 AARFAT 39 YHR T —

(0]0)

5(|: —> 10CO, + 10e
COO
5Fe’ - 5 Fe’ +5e
5NO, + 5H,0 — 5NO5 + 10H" +10e
10I — 51, + 10e
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KMnO, &1 31e-21f9fshan wd eTu=menl ol sted-ifufsansti &1 siigat
ot stfafsran i for@n ST gl € 9 STEvIshdar eI i Tqferd 3
fern s 2

Ife g9 qTe & e, WS ersieEe qen WS (1) weon |
T i 3td-srfuferaned =t 1= ®9 9 wsivia &,

MnO, +e - Mn0427 (E° =+0.56 V)
MnO, +4H + 3e — MnO, + 2H,0 (E° =+ 1.69V)
MnO, +8H' +5e — Mn’' + 4H,0 (E° =+ 1.52 V)

B9 Well YhR <@ Fhd © T foe@d § eEgeH EA &1 EiEd
srfufspanet &1 gifad w6 o Aoyl qfgewr o 21 =t w3 sifafmaret
I YSTR-Tase 1 Teradl § THLAE S Hehdl © olfehd Afufwan i wfaet o
T Hewqul Rk &1 TETE 3T §R1 [H']=1 R I i Haiishd f&har S
feq) Wy qEfier &9 ° srfafswan et et @ S+ @ fo S (1) A
IUfeerd q 81 SAYET AT Fg™T 7 Sl

KMnO, %1 % Tecqul e sifufkan frefafad € —

1. o< fao=m H -

(%) URREm swEeEe ¥ EE g el € —
101 + 2MnO, + 16H" — 2Mn”" + 8H,O + 51,
(@) Fe’ A (20) 1, Fe' (dien) § uftedd -
5Fe”” + MnO, +8H —> Mn”' + 4H,0 + 5Fe’"
() 333K W AT 3TMIF AYa TFdfcleh 3T hl SRR
B B—
5C,0,” + 2MnO, + 16H — 2Mn”" + 8H,0 + 10CO,
()  TESSH Gohzs ol ol § i, oo Tewr sraeifia
B Sl & —
H,S - 20 +S~
58* + 2MnO, + 16H" — 2Mn”" + 8H,0 + 5S
(F) ITREH 37 1] Gohlse F Hothe AYE ToRH o7 |
TR —
55805 +2MnO, + 6H — 2Mn”" + 3H,0 + 550,
(B) TEEE HT MG H SHFHRT—
5NO, +2MnO, + 6H  — 2Mn”" + 5NO, + 3H,0

2. ITEM oAl oA AR WEAH H—

(%) ©IH & A4 Al 8, EEEs ® Eee ¥ qiedt—
2MnO, + H,0 +1 — 2MnO, + 20H + 10,

(@) YIAEehe F1 Tehe B NI OIS ®9 d STaRAeh{—
8MnO, + 35,05 + H,0 - 8MnO, + 6S0,” + 20H

(1) HHIS @O B MnO, | Seiehtor; T Hethe s1eren ot
sierdrze &1 Suftefy sifaferean &1 SARG et 2—
2MnO, + 3Mn”" + 2H,0 — 5MnO, + 4H"

AT— IS I i SUATd § WHTHE w1 STH STHASHS ¢
Fiifeh RSl 37 FANT H Sfiediehd g Sl 2

109, d- UF f- =l & dd
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ST

TorgeTTuTcHer WM | SUAN o STeTel WeRTEH TEHTHE 1 YA GIN] s W § Sieriehieh
o &Y foRal S 13U SUENT Ush faRSlihReh o ®9 § foRan S €1 S, et foess o qen
Il o ToaRsiientor T THerT STN off SHeh! Siferdien ol &fdl W 1R & 2

4.5 QRGNS

T HehHUT ae ( f-5eTh )

fooditeR 1 T AT B, OIS (WRUH ok 9IS o ©i%E o) qell UfRAEe
(Wferfm & " % ik 7)) | e o den ReEe | gfEshedr 1
S § 31d: ol i wdl o oA ot wifed war 1 59 qel & fog
YT Gohd Ln Y9 eid1 21 391 9K @ UfeRAiae dell it == o tfeefm
Ff 39 it o dige ael & iU Wil ®d 21 GHA0 Sof Y qer o
TeHEE oo | eified Gfiehe THMAT Yef¥d Y 21 37 ddl | Shadl T
TR SR ST Bl € A SR TETEH 37 THM TN oiel dedl o 37K
oIl IR T H g Ie9 IRadd o Uit H GHE i THIET i ol STH
HTW YA FIA ¢ T AR, TeAae Suit w1 WA sfus wfed 7
Sfeetdl 1 Teh HRUT 7 Tl hl SR STTEA ol fakqd W a1 38U
HRT 37 el kT AT 7, St 37 ql ok 1ege | fauiy wfereat sa—
HIA B AT fwclieh w1 S ST T stemad guss w9 9 feman Sam

TS e ereHrae (TSR T | Hohd Ln &1 SUANT TRl T ®)

9, Ferd, THIUeh Tel h ATAfh STaee o eieeieh (o9, LAY e
et et o we "Rl 4.9 § faw T )

W49—W@W%gﬁwﬁmw®ﬁm

5d' 6s” 187 | 106
58 @rﬁm Ce 4f'5d'6s” 4f2 4f1 41 ° 183 103
59 SfsEefiem Pr 4f %65 4f® 412 af! 182 | 101
60 frnfefram Nd 4f*6s® 4f* 4f*® 4 181 99
61 Tifaferm Pm 4f°6s’ 4f® ar* 181 98
62 Hafe Sm 4 °6s? 4f° 4f° 180 | 96
63 BUERES Eu 4f"6s 4f” 4f° 199 | 95
64 Treifafem Gd 4f'5d'65* | 4f"5d 4f7 180 | 94
65 =ferem Tb 4f°6s” 4f° 4" 4f7 178 | 92
66 feauifaam Dy 4f'°6s” 4r ' 4f° 4r® 177 | 91
67 gifeaam Ho 4f 65 4! 4r'° 176 | 89
68 ey Er 4f *6s” 4" a4t 175 | 88
69 yfe=H Tm 4f 65’ 4r® 4f " 174 | 87
70 gefam Yb 4f 65 4™ 4f® 173 | 86
71 [RCINRE] Lu 4f*5d'6s® | 4f“s5d' | 4f ™ - - -

* Shadl [Xe] Fie & aF FoFd F9T T B

WA o O
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4,51 BolERIeh fa=ame T8 3@ 1 ¥ € fF 51 eft womet % seiite fomma 7 6s” T WM

?, Wq 4f T W uRad=eie Fewm 2 (Aot 4.9) 1 F@fa 3 gt ol o
e Soiarien fammg (oFemTael & affa Tomt Sferiiehiur 3Tereen) &1
@Y 4f" ¥ (I&d T WA HAF o T n=1 4 14 TF)|

T ¥ AN q % el w1 WRE] U efEtae Seet o qem g

(PrIFTaE ATehe ) RIS deell oh T 1 U TaiTse wer 81 gqent
A WehHo SUft ok el oh THEA W SUIH! YHE el @1 W] e o

110

1001

A/ e ——

90 r

T 1 Al (wrgett w7 HEAe ¥ =) § W T R
- Frrafia =1 & s foe M°* el o Fafia w9 9 2w
=i foer €, (fos1 4.6) | 8 3= St o@ & @
SEIfeh W Wehaor S | qEn T € qen SR
off T €, 3teiid Tk €1 ST | Tk gee o g
S@ﬁ@'ﬁ s 33|T"f qREET0 99Te (imperfact shielding
- effect)| TR ot Soft o MfyRa 3MEW s+ o @
Th d-3odeM T W d-3eae oh JRIET0 Jo7e i
T |, U 4f STaR 1 SHL 4fFalae T TR0
YIS HH BT € a°l 9vfl § Sgd gy AWhE
o R FGd §U URHTY ShHIh oF 1 TLATY] oh 3R
1 o s e g 9En S Rl

SrorTTe S0 & st 1 G, ST
1= el €, freh SroT gdta TehHor gt
feoneti o 9 g WHHU Sult o WA qel i
el o WHl o wme M EHE @l S| Rl Zr

453 3TaEIRIOT
AT

57 59 61 63 65 67 69 71
TIHU] ShHIh ———>
forT 4.6 — ol 1 st B 4 ygtaar

(160 pm) T Hf (159 pm) i F=ew &1 amrem
TR HA FIATTS 3= o1 TR 21 ¥ 3 Hgedi
% Ypfd W T U M T S0k JUFRIol § 3cq—
HfeTE o g STearE 2

weAtae o, La(ll) e Lo(lI1) 4ifes vq@ €, R off g +2 qen +4 1A
et & sreren 3G AifeRl ® sufted wd €1 ge sifafadd (S fw s
Tt ) R, erdfarfka qon quiafa fererehi & sifafid wenfae o swRor W
St €1 31d: Ce'” ol Scpte T SATAfa=e gHeh o7+ o T el 81 W 78
Teh ool AR §1 3Td: € YA: W +3 3fee | 31 Sl €1 Ce/
ce® % E° 1 WM +1.74 V ¥, 5 7% ol § R 4w w1 B eiedid &
Hehel B1 4y, 39 SAfufsman i < atfush ot € @R sEifert Ce(IV) Th
1= favetuunensh ifshtish 1 Pr, Nd, Th @@ Dy o +4 Siferdiehor staeen
T9iid €, W sheret MO, sifergel §1 Eu”’, s Selaii o TR g o+l 2
Ao f fo=E 6 A % S %1 RO Bl 81 Eu’ Uk Welel STOere ©
S W +3 SfeEe] § uRefdd g1 Sl 21 g6 YRR ¥ Yb, e fammw

Lll, d- U5 f =i o d
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4.5.4 W TR0

LnN

LnC,

f* 2, vEEE # wE Fw 21 Th o fwes adul € qen U
SRR T HTd T &1 ToREH 1 =aeR ZUTm 4 1afees faerr-er
2, S +2 dA1 +3 <A SRR e Y| L €|
oft SeATge =i i TE vad q91 Y ¢qe & SR o § q¥d SeaT gl S
T W] i | gfg o WY HIRAl | g Bl ¢ HAiEH Wi %1 @ Her
Bl €1 3Tk ek 1000 | 1200 K & #eA B4 & W 99Ed 1623 K
W T €1 gt fafere ¢1g 9=AT it § 9o 3 v ue o o o
e BId €1 @heel Eu 91 Yb 3R &efi-sh%ft Sm de1 Tm &1 Sigeh s e
den o= o o ety ftedq g 2

e et SreRe A S stk 9t foerEA ¥ @i B 71
AT 1 T f g S Suftafd o SR gl 81 La® qen Lu®” s |
Y g oft TiA 7 & g 9 oreRTTE 3 Ui B §1 R o, Heea: £ wR
T B IASH F BRIl o€ R B 21 fO(La’ dur ce’) w
S b g Lu®) & afafie s weft SreAte seH sEEwE B R

AT 1 YU S TfeqE 1 W 600 kJ mol | o STHUE Bl
21 fgdia omm ool &1 99 e 1200 kJ mol - ®, S chfowa| ok
T B g AP Tt o 7l o faero o faegd e @ g8 fend
freretar € for fafma el &1 mee (St & qom Gshaor Soft & 3d el
o) e, eiaRa 9 quivia f &R 1 S ST T L@ 984 S | Jdid
T}l I oA, Teifafem qon ogdifem o gdE st T %
SEER = O 9§ e 2
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4.6 Qfrceles
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96 R
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100 wim
101 pEliEp
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Th 6d’7s’ 5f° 5f° 99
Pa 5f%6d'7s” 5f* 51! 96
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Np 5f*6d'7s” 5f* 5f° 101 92
Pu 5f °7s” 5f° 5f* 100 90
Am 5f77s® 5f° 5f° 99 89
Cm 5f’6d'7s” 517 5f° 99 88
Bk 5f°7s” 5f° 5f7 98 87
cf 5f 975’ 5f° 5f° 98 86
Es 5f'7s” 5f'° 5f° - -
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Md 5f °7s” 51 5" - -
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Lr 5f*6d'7s” 5f' 5" - -
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it afted= yafiid w3 o faeid-Sord 2, ford sifaiiertor staren o1 ufafid
B aftafaa 6 81 SRATae den WfaAiae g o dwl o SR W fasgd
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St &1 fafer atferdtertor srareensti ® feor @ o R0 AfeAtaet o1 WeA sfus Sfed 81 gve: 7gd
Tt wfetee uqe earnd € S e et & st Wi wfed o At

d A f- Sileh o e 9T Aok AMTeRI o agd Suantl sryam €1 378 § yu@ ¥ fafe= v & S
ST H, S, Tl Aol e eh Gyl Sens Hl

SF=ATA

4.1 frfafed o serie fa=m fafee—
(i) cr’” (iii) cu’ (v) Co” (vii) Mn”"
(ii) Pm’’ (iv) ce' (vi) Lu” (viii) Th*"

4.2 +3 SierEienor st W Aferdiend e o T’ § Mn”" o Aifieh Fe”' o AMfiehi shi qorl | atfereh comed
i 22

4.3 TEY H T RIS TR J2M HHTOT 907 oF JoH S9N § F8d §U ITATY] Shish o HIY +2 eI
e oy STk Tl Bt et €2

4.4 YUH GHIOT SO o Tl o Sl e fohe Wi de Sfierdienor stereenat o fuifia s €7 3
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4.6 II9 GHAY U o SfI- IRl &1 AW fafey; fSEE o1q Ghuer g w1 9 Hea o aer
HIFRRTOT TN TS H T
4.7 WEAEE AT F1 T2 AT A o qRoTH = &2
4.8 THUU UG o ARTALT 1 B2 I HHAT o A kel 22 d-selleh o dcl B i ¥ ded TRl
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4.9 HHAY UGS o TAFTh TG R YR STEHH Al oh goieih foar 9 fae €2
4.10 WEHEEl G HF-HIA G AEfiehor STaeent w1 St €2
4.11 HRUT d g T K —
(i) TR YU q Ik SAfershier A SrgaR €
(ii) GHAT GGl T HUH TIed & °F =4 e B
(iii) THAU TqE GH: G AfTw S €
(iv) GhHTT e G 9ok 3T AT STH SAITh h1 HE Hd B
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M /M 7o M> /M T % gee § 5w ue % B % o A9 fw

4.17
CrQ; /Cr -0.9V Cr3?{+Cr2+ . 0.4V
Mr21+ /Mn -1.2V Mr?}+ /1\/12r+1 +1.5V
Fe™ /Fe -0.4V Fe /Fe +0.8V
SR el o MR W Ffafad w feooit Hifqu—
(i) o7eetta wremm & Cr’” @ Mn®* #1 qor | Fe' w1 T
(i) TAM Ufha o foIu ifam sreren ST et i qorl W TR o SATeRiieheoT | Tl
4.18 frefafed & #H @ oA weltg faomm § o 82
Ti”, V¥, cu’, 8™ Mn”", Fe*', co”", veiw o fom wRo s
4.19 Y9 HHAU FUN FHY UGS hl +2 SRR STaEA o LA i a1 Fifral
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4.35 YoM il o HeRHOT qcdl ok Aot Tt ud qofta St o ol o G et o difest @l | qorn

wifsry| Frefafed fagsi w faem mea e

(i) st oy (ii) SRR STaey (iii) 3o Tt qen

(iv) THEE TR
4.36 Tr=fafed Al § g o fau 3d soreei &t den fafau—
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4.38 TrAfafad dpa Tieis o Jaeha SO oF O § 39 3 fwhy e ?

IR Ja®E 3 (BM)
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qGARRET S2Eit 3 TR
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Hhul Tl
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4.6 B HR T I=d GG HUNTHHA oh FHROT SIS HLE TS, ¥1g 1 SHeh Iod AR
SN A SAFHHT L e Bl
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4.10 5d TR HHT A W Y9 T ¥ IR wd €1 TR I W 5d el w1 9l § T ae
¥ g e H1 AR 9H W el e 9T WReted e €l

L19, (- TS f- =l o dd

Rationalised 2023-24



ER&

TH Ueheh oh 31T o oI5 3MY—
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STHEEEASH Afe § fafe= gwR ®i
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s fwam o R 3 g oA o fou wiarfuer  wEiSTeRar
( primary valence ) e fgdiaes HATSToRAT ( secondary
valence ) 1 4R yfquifed =1l fgerft difier <9 CrCl,,
CoCl, @ PAC], ® ©Tq 3T &1 Wik HASehdl SHHsl: 3, 2
T 2 B iemee (1) FANES oh I o |9 oF fafa=
Aifiept | o I T TR " 99 W ek o | faeer
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eee foeea ofus o Se W F8 FaREe 3TFF AgCl o ®9 § sEafud

B W © qe1 %% faeEd § 8 ® Wi 2

| W@ CoCl,.6NH, (fiem) 3 HiA AgCl 3 2
| Hid  CoCl,.5NH, [freeifed (S)] 2 HiA AgCl <@ 2l
| Wid  CoCl,.4NH, (&%) | i AgCl 3 2l
| W@ CoCl,.4NH, (S7) | i AgCl 3 2l

SUIeRT YeTuTl el 3 AfiTeni o Tl o =ershal |19 o TR i
foigetl o SR W GHEET ST Tehal 2 (i) eAfaferan 1 s7afyr & et e
D: G (FANEES I A1 STHIAT 3T0] A& 3HI) hidee 3TE § 8 gL AH
SC qen (ii) AfERT i GRof 5.1 § gwie SorER gha feer s, e
eI H Y WA H1 Thet o & S eifuferean w1 afifeafe o
feaifsr =1 =idtl ok 3 uig oA o WY 2 wgel w wen # fdasw
GarsteRar A fean; 1 gl Sl o g w5 fgdiae SRl B 2

AR 5.1 — iaree (1) FARES-THET Hehell oht FehTur

T
RISl
Hreretifed

3l
St

g o ToeE e e

[Co(NH,) J**3Cl" 1:3 fer@ eraerza
[CoCI1(NH, ), ]*2Cl" 12 fogd o
[CoCL,(NH,),]*CI" | 1:1 fogd eraerea
[CoCL,(NH,),]*CI | 1:1 feE@ eqega

Te oA < A € fom wroft 5.1 W effaw < iRl % geru 99,
CoCl,4NH,, T ¥, Wg o fa=r € 9 Aifis w9@@d (isomers)
FEAd &1 IR F 1898 W SUHEHAS ARl w1 Tagia weqd fohan =
fagid &1 qea SAfquroe et 28—
| STEEHESH AfTehl § HqU < YRR 1 HASHae et - gt
GRINECIRED

2. Witk GRS HET ®9 W ST Bt © 9l SholeHe STl
BN W= B 2

3. fofioer GANRAIT oF-STaHT Bt €1 3 IS STujeT s1erdn FHoTcHS
Al g EWqe el §1 fgdiaew wAiehar SuHeEdAsH e
(Coordination number) & SRI&X Bl © T Heh1 UM fohddl org
o ferq wm=E: fHfvea e 2

4. g ¥ fadiae Sderar 9 oTafid omm e fafv= SuaeddsT sen
o 31EY faeptom # fafere &9 @ orafen & 2

YR G013 TR 1 et el i THad SEweieh
(Coordination polyhedra) %&d 21 Tehies o fordl fomfis HWeper qen
&S & ol ford 31, ufd 3@ (Counter ions) FEa 2
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3= e off sifumon § for Topmv ql o guaE AfTe § gmEe:
ATHART, TGRS 9 a1 GEAR! SAMHGE qE STt &1 3@ YK,
[Co(NH,),I”", [CoCI(NH,) J* 79 [CoCL,(NH,),|" ! enfafe sTethemeh
&, S [Ni(CO),] @21 [PtCl,]” ShHel: Sqvheishtd ae o grael 2|

SEE0 5.1 el oot § frg e e derl & sneR W fefataa difet § aget s
fgdtaen HarSehal Iaasy|
(i) PdCL,-4NH,
(ii) NiCl,-6H,0
(i) PtCl,-2HCI

(iv) CoCl,-4NH,
(v) PtCl,-2NH,

S = O N N

g () fgdoe HaSear 4 (i) fgdaer Harsepar 6
(i) Tgdaes Harspar 6 (iv) g daseear 6
v) fgdioe Haserar 4

g otaoT qom W | AR
fg oteor qen Hepet ST €1 < A s Siferen Tt AifiteRl oF wHEHi T
3T (stoichiometric ratio) ® fad g & od €1 qenfa 3 fu= € ifw
fg Tem1 SR hTemse, KC1.MgCl,.6H,0; Wk @&, FeSO,.(NH, ),SO,.6H,0;
e, fhesdl, KAI(SO,),.12H,0 31 Siel § quied ¥ |ERo e o
@i &1 S €, W K,[Fe(CN) ] § 3feer [Fe(CN) " HFpa 31mm,
Fe’" qen CN~ @1t o femifsra 7t granl
5.2 GURERRIGE (%) SUEeEdIS |xT o1 G99 G« ( Coordination Entity )
St S W%WNW’WQWWWWﬁWﬂHWQW
o 7] freTohT U STEEEASH Tl 1 fAfor s €1 3areons, [CoCl, (NH,,) 4]
Qﬂﬁlﬁ@' Teh STHEHASH T € fw whiiee 3 d srHifen stupe qen 3 sk

T ¥ o1 ¥1 e e, [Ni(CO),], [PtCL(NH,),], [Fe(CN) ",
3 [Co(NH,),I”" &% |
Qe 2 ,
Sy (@) S TETy/ 3
q ] frel STHREASH W H, WAYSRA S U e 9@ § s Ay Wiel
qRATIE T ww Ffv=a st =rewen § IRas @ ¢, SHEH T STHE ST Fea

21 3T, [NiCL,(H,0),], [CoCI(NH,) ", T [Fe(CN) > & i
LCIREMEEIGET 2
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TR T T TG o WG Y391 o Uk S ¥ IR qoresd H 12 fRgeR
1866 T 31| 351 THET 1 T2 Ficige (SHAT) § 9w foman qen YRa
(fearesrele) o qof farean <&T s=iH 1890 ® Slaeie & wiumiy o resH
e ShTsiTTeR ATehi o oK § T i THEEEEr o SR R T fepa|
TR a1 B o SqUhAE T HTeA WA % TG i forgd H 8 SIS o forg wiara faRa
TR A Aifass AISEl % SMHR R Hehed AT oF Yo ud fergdia N § SiaR 1 qwiian oared
", R 3 @ Teelt IR T SUHeGAST ARl § o1 Suichdr HY @ist il 29 99 I I H & A

1895 H Y@ o foFeeh Bledehel H THER 99 T | Tehe IR U WET an famemsh o
ST Syl § SuHeEEeH At o fagia 1 T afmfed 21 e aiadasri fagra, faed
T A AL e STuEt o Wie STaE W SIS S gl €, WHeE, sheel i oY @i 3fare (1890
¥ 1893) H yfauifed foram o7a1 ¥ Sfad =M 3194 Y fo=ml &1 1fvqe 3 o fou sevas
TIEARTR THeE TR & H S fohdll I 98a R WeHe o 598 qEE i Seerdl T
STHEEasH f9gd W foft T wE & faw 1913 # F6d JWERR 9w gl

THTY SEE HAN: Nio, Co - a2 Fe®*, €1 g sheid TArueti/smeri 1 ogq
e st el S 2

() T
SYTEHANSH Tdl § SH5d WA/ § URag ST 19al 377] fefe e
g1 3 g ST B Wehd € S CT, B 79 B Wehd & S H,O A NH,
I 1] & T § S™ H,NCH,CH,NH, a1 N(CH,CH,NH,) ), 3121 J&37]
Ff g Thd 7 19 HiA|

ST T ferTee, ¥1g ST T I WA 51 9Ras B €, 59 Cl, H,0
I NH,, @ foFe Ushed? (unidentate ) Fea ¢ & fae I I
THE GRT 9REs & Hehdl 8, S H,NCH,CH,NH,, (TgF-1, 2-SeuH)
ol C,0,” (Aie) , i T fomre fggqr ok v uh fore & ek <
] Sufeed &, S| R N(CH,CH,NH,), ® ¥, af fefie sggay seara
B Torelerides wEiee smEA (EDTA4’)Q?=F‘4%V_°|‘IUTW (hexadentate)
fore 21 =€ &1 AESIeH qe =R SRS TEE g Uk sheid uid 37EE o
EERGET RS

9 T fERqT AU TERQY fore ST = A1 SAE I WA hT TN
Th WY T € U S U TEe o T e @, @ 98 @i (chelate)
e Feam g1 T8 ToFw el % wen faie & aquer a1 Sf=fud
(denticity) wgardl 21 T GFd, wieie HFe (chelate complexes)
HEAd B a9 S YR o Uhaql fore Jok Gopall § feen Tl B
g farre, food 1 = < ) B €, SR SuHE GaeH o 3 o i
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Ff Th AT o B Al 3 SHISAT Horl (St ferre ) wed €1 w fare
% I € -NO, T SCN_ 3| NO,, 3ToH i HIg WA/ § a1
Al ATESISH R 31 SfisRdisH R TSt € Hehal €1 36 bR, SCN 31
FeHY el TESH ] g WAMS € Fehal &l

(%) IUEEHASH & ( Coordination Number )
T 9pd | U1g 3T i STHeEASH 9@ (CN) 394 sTafyq ferrel o 37
Tl AR R H@ % SRR Bl ©, S Eid u1g e @ 9 g
SR, Wepet S, [PtCl]” @M [Ni(NH,),1”", ® Pt @1 Ni
STHRHANH G&A HU: 6 91 4 1 T YRR Hepel M, [Fe(C,0,),]1"
3R [Co(en),]™, ® Fe 3R Co <l &1 o=@ W 6 € i C,02 T
en, (TA-12-2EUHA) fgEq fare ©
Tel 98 S o1 STavas € T Sheld WAyS i SuuREaSH g
HEE TS qen fefee o 78 a1 had o (famn) oeel &6t 9@ &
AR R & fifm &1 S #1 3fE e don S wAmysTER % w9
n (TE) e 5 e df 3= A firn e
(=) a9 °EA ( Coordination Sphere )
HEE WA A S Tl wi TE witesw o fo@n S e aen 3 gl
et W@ Wee (coordination sphere) &l €1 EFE T8 T&

HIh o el fod S ® dun ¥ ufdetEd sedd #1 Seewond, o
K,[Fe(CN)], & [Fe(CN) " 9= Hed ¢ 91 K~ ufd a1 2|

(®) g9<ag dg%cieh (Coordination Polyhedron )

HEI T A O W S fore wegsti @t feeptem sawen (spacial
arrangement) %! YU SghIh Hed ¢ TTH STCHAHR T, o7 AT T
TR G 21 I, [Co(NH,) " eT=we®id ?, [Ni(CO),]
TV A € A9 [PtCL,]” = wadeia €1 fom 5.1 o fafire gne sgrheret
1 aMeRfaai g T 2

L\ /L | L], LI """ . | ,“\‘\\ L
M M '
v N - ON\L 3’ L NL

IEHAR T SHA ot weeeft Frepivfiar ffreh ot ffaet
fera 5.1— faRE qa=<q Sgherehl &1 STpal-M Ha19 WATYSTET &l a9 L THIGT for= i J3ffd e 21

WA fomm pl24

(31 ohelta OTHTO] it SATSReRTuT HEAT

T FFA § FEE W/ 2 T el 1 afk S 9t o geiei gl
Hfed g1 foan S @t ST TE] W SUfkerd STeT i ST ST G&l
FEd | ST H&AN hi STHEHASH Tl o 9 | held WA o Hohd
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5.3 SURIEREICE

Fe— T 2004 F IUPAC 7
3o 1 & for forrel
1 FUIHTCT 3 SR T

TA AR, ST &
SR T T&T1

5.3.2 Uchohganld
SUHEHASH
Hiftent o
ATHERTUT

o HY IS H YA Sf T < S 81 $eens, [Cu(CN),I” § Hw
T SHHIH 376 +1 8 T2 36 Cu(1) foran smr 2

(3) SHiIfesh qeT }eiiteeh Wepel ( Homoleptic and Heteroleptic

Complexes )
Tepel TS eiTq TRATY] shelel Uoh WehR o <1l T § WS @l ©, Sereoned
[Co(NH,)J*", THicfics: HFat Fead 21 HFal 0 o1g W] TF 9
Afereh TR o <11 YHEl ¥ eI Wl ¢, 3TN [Co(NH,),CL,|", Temifes
Ghdl HEAN &l

STHEHANSH WA |, faved: sHeHdl W four o 99 P 9 W R
rwifery qe gere qleh § fora o folq ATHertol 1 ogd "edd €1 STHEasT
T % A TS AR ST T E F FRAVAA JAFH HF WR TS VeIES
it (IUPAC) i argeraeti © amenia €

2AfiTeh 1 G ST T W Heiferd SMRYd Yol 1 Gikie qen e €9 o

Tehd A 1 Ueh qlieh] | Uhohgoh g SUGREAIST Tl § Teh shld ©1q TRA]

2l B1 g forea wua fefafea fem gge 88—

(i) GE9eH oheid T fon S 2|

(ii) deqverd forel =1 sl autaren o oha | foran St 21 forre w1 fearfa
Ik e T AR T |

(iii) wgEqT o ot SiUsh avfaren & o9 § fa@ S 21 Hepaier § foe
3 fole o Uum 318 Sl M H W@t e o o § Sl fefd
erifd =i St 2|

(iv) EYUi SUHREASH Fl, ST Bl 2126 7 21, 36eh Y i Th [EhBHh
H feran s 81 af% ferTe aguAns e @, S9e Gl i wies o faed
&1 GehareR o for@ ferre w1 off s o foraa €

(v) "0 Hed o1g a0 fermel o I3l o Hed T T Sl Sl

(vi) T STERgH STHeEArSH Gl 1 G for fendht gfaemmar o ferad €
TGS Tl o STEY & Shitgeh o a6l 3 IR ik (superscript)
% &9 ¥ fon s © foa ved Smaw w1 ge iR R smaw w1 o
ferad &1 seewond, [Co(CN) ™, [Cr(H,0)4°", 3f

(vii) 9P o A HI KUMEH & A9 G Fqfera fepan s 2l

SUEEHAST AiTehi o =9 AMTcHsh AT ok TEgid o SR W for@ S 21

9 YR o4 o =N 3R S[E el Sl JeaHa 37oh A1 ST 0T Hied

uig % W ¥ d geeg R 9 € SueeEdeE AfTRl o T |

frefafaa f=m v a0 8—

(i) ¥FEA 1A HOTEHE IA A ¥ HiE ol STevEE SudeddsH wa |
FEYH YA 1 A foran St B
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de— 78l 98 A7 I T &
fF &7 2004 5 IUPAC
BRT &1 TE e7gerdl
3 STIUR  EUAfeTd
forrt @& am & o7q 7
-3l (- ido) JT 7,
3q: FART FH FARS
ferad g1

Ae— 76l 7€ 4 3 qT &
o T 9 FHome A
4 & & TER & 4
s & fee ot g
gget & 9w fa= 2

W fogm k26

(ii) S WAy A oF AW § g4 forrel oh A Juiaren o o | fad
ST Bl (78 dfehan g fere o fawda 21)

(iii) RUTEfyT ferel o 9™ @& 3fd § — o oMl €, S al LA
ferrel & ™ 7&f S| B TR ¥, Si9 H,0 % faT T NH, &
fau T, CO & fau FEiHa den NO o foau TEefael s« 3=
SUEEEASH T o H | fera g € o Rl e () H foran S g

(iv) 3 ITHEHASH §a | Th &l YhR oh foire 9@ | T § Ay 8l
Al TRt "em i o fy ST AW W e e, 9 MY e (%)
W TRt W €| v e o A W eriferek gd o @l ae fo, T,
TR % vI% (UR) FIH B € de UE ferre wesw H ford
&1 S, [NiCL,(PPh,),] T T8 &—

SIS o (b ierhies =) fohet  (11)

(v) YA, SHomeia qen IS STHeHdrs |al § o1g i Siiaieho
e i UAA 3Rl W HSsh § i &

(vi) If% Gepel ST Tk @A B dl ¢1g 1 A o2l faed € S a1 M
Bl €1 SN, YME Wehel MEH § Co 1 whiElee q¥l Pt b
wIfeTT Fed 21 A Yoot 3MFH Tk FHOMFH e al o1g o A ok o1 o
T - U2 (ate) TN ST 81 SN, Tl FOWH [ Co(SCN), |-
H Co 1 FATEE T ¥ @ A9A T e FOTE % A
¥ g & ifed 98 vg B ¥, SIeeoned, Fe & fau the

(vii) SEHA Fepel 1 AW i Hopel U i wifd g foran st 2

TrAfefEd SETeTuT SUHEHAS ARt i TTHEHTUT JUTTE T &hid §—
1. [Cr(NH,),(H,0 ),ICl, & 7 frfataa grm—

TEUEHAZEUSSRIEA (111) FREe

T — Tl 3 TE s | €, S Teh oA 21 3fsht aof e
o ShHMER U fore T fomre @ ud ford St 81 < e i
FANEE T T TTFAT Tped M W +3 0 €1 =zl (<ff A
A w1 3fie U IIEH T) Hpet 2EH W faemEe e den farel W
UL STERT oF STTHR W T i SR I0T H&AT i TUMET T ST Fehdl
21 38 SSEwl ¥ weft fone SerfH &1 B ora: shifaw o1 tferiienon
¥ o€ BN S Wepel SFH W IUftYd ey €, Tl 48 + 3 T

2. [Co( H,NCH,CH,NH, ),l,(S0,), & Tm fr=fafea grm-
fea(uem-1, 2-SEuHEA)FEee (111) Tehe
TeRTu— T 210] | Gothe fqema €, ife el diF dothe 31eF o
Sfect o o stfud €, 37d: Wedeh Hepel S W +3 ST BN 3ok
arfafier TIF-1 2-SEUHA Toh S 370] ], o7d: Hepel 317 W whidlee
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1 AT & +3 € B ey T8 TRl © o U st difien
o T8 H ol f oAl IR RO i W T g9 S

3. [Ag(NH, ),][Ag( CN ),] &1 % Frefarfaa grm—
SRR (1) SEHEfTeisTs=e(1)

SEERUN 5.2 frefafad STgedasH il & g7 fafgu—

(i) IR ( 1) FARES

(i) drefeem ermEeiiaeifsehe(1l)

(iil) TR TRt ( 1)

(iv) SRFARESad(TeH-1, 2-SBUHA ) HEee (111 )
(v) ZrehmeiterfheI(0)

=z (i) [Co(NH,),(H,0)CICL, (iii) K,Al(C,0,),]  (v)[Ni(CO),]

(ii) K,[Zn(OH),] (iv) [CoCly(en),]

S@Eenr 5.3  Tefafad SygegdsH Afiekl & [UPAC 9 fafgu—

(i) [Pt(NH,),CI(NO,)] (iii) [CoCl,(en),]Cl  (v)Hg[Co(SCN),]
(i) K, [Cr(C,0,),l (iv) [Co(NH,)4(CO,)ICI

g (i) oEtEHEAeHEed-N-®fe™ (11)

(i) diefrEm TEatieRshe (111)

(iii) SEFARETH(TIT-1, 2-SETHHA)HEe (1) FIES
(iv) U= hEee (111) FARES

(v) wRE (1) TaEEE-e-S-saeee (111)

qGAERT 92a
5.1 Frefafad Swdeseim A & T ffen—
(i) TR (1) FaNES
(ii) drefEm STmmteree (I1)
(iii) fea(ueA-1, 2-sEuHEA)wIFEE (111) FARES
(iv) TEisifEeaiierEiza-N-wfede (11)
(v) SRFAREH(TIR-1, 2-SEUHA)ifeqs (IV) e
(vi) STEAI)TFEETErse (1)
5.2 frefaiad sTmeddsH AfThi & [UPAC AW fafag—
(i) [Co(NH,)Cl,  (iii) K,[Fe(CN)/] (v) K,[PdCl,]
(ii) [Co(NH,).CIICL, (iv) K,Fe(C,0,),] (vi) [Pt(NH,),C1(NH,CH,)]Cl
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5.4 SUREREICE
MNPredt 3t

5.4.1 <HIEdA
HUTIISAT
Cl\Pt/NHS
a1 SN,

9 guEdd  (cis)

Gl NI
HNT cl

fauer w@@e™@a (trans)

ferg 5.2—[Pt(NH,),CL)| &
sIfadta gHEad
(TH9e Tq fager)

oA fogm k28

et U < A1 7Y Sfiren A g € ook THmEfes g3 99 Bl € Wy
TRATEt w5t e fr gl @1 wArstt w1 e sraenst & RO e Uk
71 sffues e sreren TEEtE ToN A fuerar gidt @1 SuHegEeH AifeR o
T YHE YR H GHEISAC A 1 ST § Gk 1 YAz wfaeter fman S
Gehal 21

1, Tafaw sare=Ear

() S e (@) YA qHEFed
2. GiEFTdE qUEgddr
(&) U THEIEd (1) ST HEIEA

(@) SYTEHASH FHIETEd CIREHIRERISERICREN]
frferfta gwmeeEl o TEERTE G 9 TEEE e A B € W ST
-t oraet fr=1 et €)1 SEs gueEdl § ey e g #1 e
Heel 1 oui faer | = fera s @ R

TH YR ! HEEIe Beleeh Hepell | urE Sl @ T ferrel st fae
S ST G97d B Gehdl 21 39 YR oh He8R o THE SSE0 4 9 6
STHEEASH H& 91 el § WU S 71 [MX,L,] ¥ (X 92 L THIR
forre €) o ot Toaell Hepel ® & X fonre @auer (cis) qHEEd | IH-IH
I ®d & 1o fquer (trans) THEEE ¥ tH-g@ & fauda Smn foa 5.2
H gwifan T 2

MABXL (S@ A, B, X, L THeq forre €) 95 ol gadl R o o
A Gepel oh i THIEHE B— 3 THUeT a1 Tk faaey| 379 s9en! ST
M 1 JAE H Gohd &1 39 YR o1 GHEFEA Sk sAiafd § Hod
T & WY [MX,L,] G et T<hersh i Gepet o, o < fome X ush-gm
o gHay 71 foaer & T oreer due € (e 5.3)

+ +
cl cl
NH NH

S\J:O/Cl s\(|:O/NH3
NH, 7 [ Snu NH, 7 [ ONH,

NH, Cl

3

THIE  FHEEE fouer wHTERE
far 5.3— [Co(NH,) ,CLI* & SIfHd THrage (798 Ta foaqer)

TH YR 1 THEATA 37 THal § ot WE St € Rt 9 [MX,(L-L),]
g & qen foe faeqR forre L-L 2 €1 sereomed, [NH,CH,CH,NH,(en)]
o (fast 5.4)1

[Ma,b, | FR o STRHEH STHEHAS Tl 518 [Co(NH,);(NO, ), #
T 3T TR 1 SAMEAE HHe—adl 9 St 81 4t T & o o i fehead
T HTY] STCHAh T Heteh oh il 9 f&rd 8l @ weTehid [facial, (fac)]
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HHTEFE W €id €1 A A A Sre WA STEthereh o Yegd W feerd 8 al
@itk [meridional (mer )] TWEAEt 9w Bid &1 (51 5.5) 1

NH,
/-\ | / /-\ | /\ & /NH \ | 0<NO
O,N “SNH, NO,

t NS | N ILH

'qv_vlﬁlﬂ'q (fac) @i (mer)

THOE  FHEEE fouer wHTERE T T
ferT 5.4— [CoCly(en),] & ST GHIEEH fera 5.5— Co(NH,),(NO,),] & ®eT&d (fac)
(GH98 g faqey) asr I@IIE (mer) THEIETET

SEE0T 5.4 d AgERAHE G T g f9 YR o TR foare S g oe ¥ 98w,
SN TETeear F e q9Id ?
T ferrel &1 amer fefaal omog s S e 2

542 AUl WUEIEAT YU FEEEE TH-GW % 90 il e € iR te-amt ™ stemifid @
o <1 ekl 3 wfdfeis ®0 a1 TAFZSM (enantiomers) &ed &1 317
FYAT A S Th-TR W ARG 61 /T ST ¥hd, swigie (chiral)
FEAW T1 A T B FR0-eel Fuieh () AR et (1) FEAW €, 98 39
o R ek ear & fF 3 ¢@omndt (polarimeter) ® HHd Yfad qehter
o fen & Ffofa xd € (d <& R Ffofq FHxar © e 1 91 |E) | TR
HuEFed W B9 H R e g sTewesE Hepell § WE Sl @
(fe 5.6)1 [PtCL,(en),]*" o FUM SUHEHASTH GYE H ool GHUH &Y
WehTT¥Teh SHTEE g9t & (ot 5.7)1

3+ .
fad 5.6— [Co(en),P* & oauT (j)n_l 7 —|

A (d a9 1) en/\ Co

N q\/

en ' en

2f&ror Yo7 Sl Ty A
_l 2+ —| 2+
i a
fora 5.7— @A, [Pt CL, (en),P* & /.\ | / ; \ | /\

yaTT T (d ae 1) t : )
3o yEur ol

129, IqHEHASH AfiTh
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SR&ER0T 5.5

SREER01 5.6

[Fe(NH,),(CN),]” & SIfxia @&al i Hemm SRy

NH, | - NH, -

NC\Fl‘e/NH3 NC \Je/CN
~N

ne 7| Den ne” | Den
CN NH,

gHue] gHEIS foquer gamEEa

frefafed < STgegdsH @dt § ¥ SF-91 Hed (YF0 Hoid) 22
(&) |Ha&r -[CrClL,(ox),]*>
(@) fauer -[CrCl,(ox),]1*

3 T ITTEHASH T T YRR 9§ YERid & S Thd § —

7/@ N /j

(/jr\ . N
Cl

(%) "I [CrCl,(ox),|* (@) fauer [CrCl,(ox),]*
T A H G (F) FHIE- [CrCl,(ox), > e (Yo uiw) 2

5.4.3 SNt GUEIEAT  SHISA! G g SUHREArST Al | s geeded qE Sl 81 39 Fohi

5.4.4 IUESHASTH

5.4.5 3MFAT

wroa fogm k30

1 FHEFEA 1 Teh TXel IR0 §— AREEE foe, NCS, I Gl 98
ferre AEeieM gR o1g § dfud & w1 M-NCS a1 9w gR afed g
M-SCN 1 21 SiReFEF 3 [Co(NH,),(NO,)ICL,, Hha ¥ T8 YFR &
RN &1 @ISl hi| Fepat, fored e fae sffadis o g/ (-ONO) #1g
Y S[ET Tedl ¢, et T k1 gl & den o Areeree ferre st (-NO,) &
TN U ¥ Yol ®, Wl T o e g

forelt Fopar o Uk 9= uigetl 1 Y™, T Homafe STeeddsH Sl
o ey forel o Sfaufied § 39 YR 1 HHEged 3= Bl ¢ Hapdl
[Co(NH,)4][Cr(CN),] 38T Toh 330 2, e NH,, ferre Co®" @ sifera
e CN ferre Cr’" 91 39 SugegEsH FH9Ed [Cr(NH,,)J[Co(CN) ]
¥, NH, ferre Cr’” @ 92 € 9o CN™ fame co™" W

Wa fRdt 9 § 39H1 yfdemeH wWE U gaifad fare @ qeon fedht ferrs
&1 gfaeernfud s T iR fagenfuq o gfdemem = ook, @ 39 YR &I
THEE S Bt 81 Wehet [Co(NH,)4(SO,)IBr @@ [Co(NH,) Br]SO,
P GHEFEdT o SR &
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5.4.6 faeaeRASH

S S focrEs o 9 W YgE ST @ dl 39 YRR HI GHEIEdl ‘BB
TUTEIEar’ HEAd! ¢ I8 I FHEHadl o 99H ¢l feaeas gaeaat

HHTEIEr
o oheel 3ol SR Bl @ FoF U gueEe | T o) urg oeE 9 foe
& &9 | e dfud T © a R gHeEd | faeEe o] Hepdl oh
foed Sors o 4o &9 9 foeme ®dl 81 56 YR Rl Uh SR e—
TFEFA [Cr(H,0)JCl, (ST don sus1 faamasarsy gumeaad
[Cr(H,0)CIICL,-H,0 (q-7)|

et g2t

5.3 fAfafead Sl g1 TERid FHeFedl & ThR Jqas qefl $9 FHedel i §E sHEul

() K[Cr(H,0),(C,0,),] (ii) [Co(en),ICl,
(iii) [Co(NH,).(NO,)I(NO,), (ivy  [Pt(NH,)(H,0)CL)]

5.4 T8H gAT AT % [Co(NH,).ClISO, e [Co(NH,)(SO,)ICI a1 TH= &

5.5 SARABAECE

ANerest A
FEEET

5.5.1 WISThdl aTTael

Tagta

SUGEEAISTR ARl | e 1 Fepfa 1 o0 Tayed o) o feman em wy
g fagid f oTaReyd aeal 1 SW T < TR

(i) 0 F & q § STEEHarSH Ak M 1 fafere o1 g s 22
(i) SYHeGdsH Afirehi & el ® fagmerss o1 i qw < 22

(iil) = STGEHaSH Afhl o fafire geshia qon yau gois o 9

ST 72

SUGEHANSH ARl § 3TeeH i Fepfd i HgH & forg sHe & fXu
T e FASIehar 3TEy fagia (VBT), foea & fagia (CFT), fare &=
fagia (LFT), snfvass werk fagid (MOT)| 89 98l shaal VBT @l CFT
o reifien foeed W B STTA1 saH shfsd &l

=Y fagia o I9R, forrel o 9@ | o1 TEy 3EE 3194 (n-1)d, ns, np
A9l ns, np, nd HEH! H ST RO & oAU T ghar g Formg faf=
SHfE ST STCheTeh [, Sqvheish 9, o THdel TS o HHehe] hafeh STeie
B Teh (WRU 5.2)1 A WhA Herh 39 foe werehl o6 W SAfdeards &
€ S 319 SR T ST o fore 5 3 o 21 3 e S g e
fopen =0 ©

RO 5.2— HTehl ht WE&T q9T RO o THK

e W@ WE W W THRa wyw & i faawor
4 | sp® Eikaacae|
4 dsp? EURSE]
5 sp3d Frerivita fgfRfae
6 sp*d? TEHAR
6 d’sp® TEHAR

131, IU9eEASH i
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HASTeRdl 3TEY fag1d o6 3TUR W AFd o gasid FEaeR § HHEHa:
THRT SN 1 STTAM A1 S Fehel B

WgeHTg STREARE Thel [Co(NH,) ] §, Fiaee 35 +3 Siediish
TR | B U1 THRT ARk (= 3d° 81 SHHT HehLul Al 11 YR

q 8-
Co™ 3T & Hadh (% I A B B
3d 4s 4p
Co™% d’sp’ 1Lty
TR FHn 3d dsp® HR
[Co(NH,),|™ T LT LT
(AT e (RN LA ; .
frem ) 3d ®: NH, el § W ©: soaed e

B: NH,, U3 § T hl Th AR Il B: GhRd Hagehl § T T80
A T TH YHR Hopel shi SAMHG STEHeshid € 9 Sferd Seleeql i
ufefa & ®RU I YfagawE 21 39 Ggd & fmi & fau gw |
#iafeh d weF (3d) Wga 81 ¥, G, [Co(NH,) " 21iafter whareh
HF (inner orbital complex) a1 75T W=kl €& (low spin complex)
I YerehUT AU Gl (spin paired complex) Fealdl 21 STIh1E
TLHAR A TFA, [CoF,|” Tl (sp°d’) o foIw a1 ek (4d ) g
F 2| ST Ig S week (outer orbital) a1 S== WerehUT (high
spin) I WeIGhUT e |l (spin free complex) Fealidl €1 30 FehR—

corsmm s war (T[T |||

3d 4s 4p 4d
Co™h d’sp’
P — R I R R '

3d sp’d” qehul 4d
[CoF,*~ £V o B ML
(ST ey A 3= 3d B: F o 9 ®: soEei I 4d
TR Hepel)

TSRS T Gl H Teh s A T p FHEeh o Hhvl IR AT H&h
I & Sl Tk ®9 9 sifufa=nfad g 219 [NiCl,]” o foaw e gater
T B1 TRl Fohet +2 STTeRiehTT 3Teeen | € Ul 3 o Seieiieh forad
3d” B T HHO A H T Y8 W oz § gwfan mw B

gk CI ST Ueh Solagiq el <M hidl 81 & SFferd soiaeil o
Sufearfd &SRO AR SEgIRE ¥ T UER, [Ni(CO),] T sefafd
TR A TRy Fiagaenta €, i ool I sfiadiertor stecen # € den sad
SfeI Teieeid e 2

WA foam k32
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5.5.2 SUHEEASH
ARt &

Ni™* &A% e P 1
3d 4s 4p
2+ 3
leig NI EIE
3d Sp’
. 2~
[NICLI™ NIV EIE refrifrery
(=9 YU Hepel)

3d 4 CI ¥ sl & =R g

it Hdca Hegell § dsp” WH AT S §1 [Ni(CN),J” S8 TH
I 2| FBl ekl +2 Sierdienor sraken § ¥ qU1 TH goeRieh forry
3d® B THHT GHO A T -

N o & wam [T TrL[ 1] 1
3d 4s 4p
Ni" % dsp rurifrifre
A 3d dsp’ g0 4p
[gfm“]_ | Y N
( D 3d AN o @ wm 4P
EEE O

Yo Hehiid heleh Th HEES P § Teh Seiaeid el U il 2|
IR geiaiEl i STURfd & HRU Hehel Wlagawia ¢ TE g B9 9
& < A ¢ Toh Wehila hereh! o1 arifersh 3tfdcd 78l €1 o |, Fehiol
TIF TREIY] HeERl o T Fe HT Tk O IR ¢

SUGEHAS ARl & gawra el w1 A9 gk ¥gfd (magnetic
susceptibility ) T3 g1 o= S Hemel 21 58k IROTA! 1 AT Hepedl H
g TSRl i H@A qUl SIS i ST o fow e <1 wehdr 2

T TeRAU HU o gl oh SUTREANS ARl oF GaRTg 3tk
ﬁémawwaﬁamwh%%maamw d FHeeht o
@ T e B B, S TiC (d); Vo (d); O (d); 39 4s T 4p
o heThl oh T STCHAR T ThIU 2q & d HeEh IUAS §| 3T TRl ST
A TH! STTEHAST T F1 Gah HG8R GAMF el &1 5 i 9 31ferh
3d 3olae 3IUMEd B @ STEhaHh!d Hehiul B 3Tavas 3d Heeh! oh A
WY Syee e B (g2 % fEwEEn)) | v, d (e, Mn®Y), &
(Mn™", Fe’"), d° (Fe**, Co”") o fau fisd d werhl o I shael 3d
TRl o Fferd B W SUCTS i €, hola®y shusl: 1, Ush o I el
TR o @

SRR S BT s S e R
T I=eIdH JEeh I ¥ Ul @i &1 W, d SR & e 9 g e
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o g Hepell § Sfeeae uE St 21 [Mn(CN)l” &1 gaeid sl &
ST TRl % HROT § Wk [MnCly|® 1 Gaehig 3ol wR srgferd
TFHl o FRU T; [Fe(CN) " &1 aia ool t e1gfad s &
FRO T S [FeF]” 1 Sgahia ool o spmferd seiagHi o forg 2|
[CoF,]> =R ergnfad Tolagi J9d Sgasid Tpd oaq & e
[Co(C,0,),]° Wiadeshtal o8 erEmfa Hasehal s fagia grI sfiafes
Hedh q1 9l HEh Gl o g oh YN W TR K1 W Gehdl T
[Mn(CN) ", [Fe(CN)J* @ [Co(C,0,),]" Tl ek Fepet € den
Tesh H g T WUl SRl dUsp” ®1 ST UeW q Wepel STgeehid ael
e gfagasa 1 g@d $R [MnCl]”, [FeF |” T [CoF,” <l %
Toped € TS 9T o1 Tt STl sp°d’ € SR STh1 STTGaIeh 19 Tehid Shuisl:
R, qfe SR R SFied el 1 Surkfd oh wRuT B

SEE01 5.7  [MnBr,]> & ‘chael-J=svl’ ga1g 0 & AH 5.9 BM ¥ Hohel M Y

ST Sdeey|

zar i Hpd oEE | Mn2* STFF &1 GH<d @ 4 €, 3F: T8 A Al AR

(sp? |HIU) AT TEAAA (dsp? FhIT) TR W TH Fehel A 1 Gahd STl
5.9 BM ® 31d: d hefehl § fe Sfra Soieeiql ot Sufterfd o R0l 5heh! SMehfa
ARSI B AeC A T v wuaeny|

5.5.3 GANTRAT &Y J@f Sised ey fagia (VBT), Sueeddeq feh & o a1 37!
fagia o g S T A SRR o WO S < €, R e

554 forea a=

WA fogm k4

el wirEr € —

(i) =EH 3 YR & YeigaH 2|

(ii) o€ JaHM kgl HI HI AHCHF AR &l <l

(ili) 9% STHEHASH ANTHN GRI VT T TN hT TR T Il

(iv) =8 STEEHdSH Aifiehi o SHNTGRE 3R Tiaes T i &g ot
HTETcHe SARAT F&1 il

(v) T 4 Tl Hepedl o foTq SIqohersh @ Qe anfewdel HLeIel i Wel
AN & < YTl

(vi) o8 qod au vee ferrel & me fadg T2 sl

foreat & fagid (CFT) U fier S dieat @ e oguRr ug-ferre
ey AR Bid € S Sheel ¥1g SMEA qen fere & e ferdwa o=
foraneti g1 S0 e €1 Rumafva forrel ol ush g emewr o & ¥ ue S
ferrei =1 faig fgeat o w9 & 7M1 S 21 Rt farafa T wng wramy e
o Uil d-hETR ®T FHel w1 A SR BT € Afd I 3199 (degenerate)
e ¥ B | I8 SUUE STEEY] G ok a1 el & S ook o &g WAy
PF & =R AR HUTEN T Tk Mellad: GaiEd & @ 21w R g
T S I8 HOMARTE &7 ferrel & R (A @ oo = et fgyeta o1y %
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UM ST S8 NH, a1 H,0) Bl € f ST 8 Sl 8 X d F&ihi i
T STIEN (degeneracy ) THIG B W €1 39k TROTHEET d HeTeh! i
faures & S €1 7 T (splitting) fFeea & &t wehfa W R
21 70 =l fafa= forea edff o faaen & T &3
() A=HART SUHEEANH GUEt ¥ forea &7 faures
T TREART SuHeHasH a1, fad o1g wmmyerm 5: farel g/ fom
@l §, H o1q o dherhl o seiaeHl adn foel o seeel (91 Homewn) ok
T YART SIaT &1 S o 1 d Ferh fors | A ek dien il g
€ @ fqertor sifue 21 21 56 WhRdye o T d, e, S o 1 faem
ot tell W T, eAferen GfaeRtdur Ye #kd € qe SR el o gfg @ S
g W d,,. d, ¥R d, Faw, S Al & 7o e gh € w5 we e
foreat & 1 Sid Sl w1 gol § 92 S 21 39 YR STeheh i Gohel
T e soiaed-1g Soiaed WfdeRuul oF RO d HEhi i STHYEAl
(degeneracy) &2 Sl € T @ =1 Sett o, t, PEFRT T I 3= Sl
A, e, FETH o6 & TY= TN €| 9 FHR FHA Sl et Herh! 1, forei
#1 Tfvea sfafa o sufeafs @ < ggeaal & foues faeer & faures
(crystal field splitting) Feclil € T TH==Al H1 el oh SR HT A (F&T
o sifafed sTe®a® (octahedral) & fou 2) § <uiid & (fa3 5.8)1 =9
TFR A e, FEH F F9ll ° (3/5) A, % TR g SR & Tl A7 1, Farhi
F S H (2/5)A, F R FHHT A

forea &7 faured, A, forre qen o1 oem W faeme smemn § Saae &
R F1eR Fdl B F ol gl &5 S h Tehd & den Ut feurfa o feraren
1fush Bl @ Safeh 377, Soiel & S hid ¢ Toeh hoa®d d hefhl
faure 1 g 21 A foel ot S Sgdl g8 & Teord o ohH | T
goft o TrgeR sreferd fran S Hehal e—

I<Br<SCN<Cl<S"<F<OH<C,0,”<H,0< NCS < edta’ <

NH,<en<CN <CO

T 5.8— STeHAFRT e &
T d FHel @1 fageT

135, IUHeEISH i
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3 YHR hI SN WEHr T@TEfTeR S0 (spectrochemical series )
Fedrd 21 g fafa= farel & e 91 Hepell g Wl o SYERITUl W
et Wt qeai gRy fuifia St 21 oT8T, 70 STtk g SUHEg S Tl
T IFerd oI 3T o d heTehl § Solagil oh foaRul sl THei| ¥Id:, d SeiaeH
1 Sttt et W ¢, areh | ST AN 4 SUHEHST W 6, g8
% FPATER d So9e G, Haw § ofed wd €1 d el % fem,
e fomI o WREW W & WAE € (1) = see t,, wee 9
e ¥ T selag o W ad B WHd € A (i) T e, TR H T
TEOT T, A o1l o oF W a=al €1 S0 W i H G S € Ie feheee
&3 faares, A, o1 98 Sl P(P U Hefsh | soiag 78 o fag STeavash
Sl 81) % qorreHs g W R s 2l
frafafea 3 fasker &

(i) o A, <P, & @ =l soi 7l ©F e, Fak o S qe
sifafo=a t5,e) e B ferre e fow A, < P #an €, g &
forre #ean € @Ik 3 S=4 9 (high spin) ¥ s

(ii) 3% A, >P & @, 98 Sl *1 e § iferw srgepet g1 €, 37 <en
T foRElt T t,, herh W ST fSEd el fomar 4 e, g
BT foRTre Sl 39 WehR o1 WHTE S shid € Welet & fel=g (strong
field ligands ) seald € de & F1 Teiehol Gpel s 2|

o g9t € T dF W d el SUHEEASH W6l ged & Gepell i
3TUeT Yool & W eI Tl B 2
(W) TIqohcTehta SuagHareH agl o fotea g faures
TqEHCIh Y HEHASH |l o6 foted |, d He&eh! o1 faded sTewash™ § 3ael
(et 5.9) o = Bl 81 quH o1, 9aE ferrel den que wrg-fae < &
for, @ femamn 1 weh © foF A, = 4/9 A, 3Tq: Herhi T faed Sl sat
aifuer &1 Bl S SoiaRl @l grHA o T A &) sEifan, e geee
(low spin) fom=ma farel € <@ W €1 ‘g’ WAl H1 ST THAR
e ol el Haell § wd € o gHEuar s el €1 Hfh Sqeherhid
Hepell H HHEYAN She T8l Bidl 3T el &R H ‘g’ HeHfh 1 ITAN 11 hd|

d, d.d,

[ N A
A 2
‘/ A
—— >4 A,

|t

EXIl

ferd 5.9- AgoFaTHT forea &7 3
¥ d Few w1 fawe USIES RS 5
& § d Heh! v v ]e
[E 1 e St dey d’
T 3ARA TR aR T fheed

WA fogm k386

sL
Q
3
§
Fif
H;
Q
3|
el
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5.5.5 SUHSHAST
Ofient § @1

THY Ul o Uoheh | €A UG foh WeRHUT eqell o Hepell i Weh forgioa ek
T w1 foega e B1 zHent o1 € T S v wehn wfasel (Sample) ® 9
BIehY STeX Tiehetdl € o 3 STkl o WM TGN L oid & 37d: sl e
Al YeHTY 36 Yo el el Hepel 1 U1 o @ a1 © S 3Weh grI e
{1 1 Qe BT &1 e T 9 qW <A gRI Seq= Bl B A Weped & Al
SNt hidl 2, i 7 et @ vedr 21 grolt 5.3 ® fafe= srawifia auresd
(Sarcter) den Uferd 1 % He Gy <A T R

WRUM 5.3- FB SUHSHAIST TIel o YTy T q97 IAviTaa Wyl aves o sier W

[Co(NH,),CI?*
[Co(NH,)5(H,0)13*
[Co(NH,)gl**
[Co(CN)¢l*
[Cu(H,0) 12"
[Ti(H,0) 3"

ferF 5.10— [Ti(H,0),]*" H T 3elaH
FH1 GFHHYT (Transition)

535 et ST ]
500 Hren-ga S| .
475 et I WA
310 EREDE| BoehT drel
600 A [ ] ren [
498 Hrem-ga N i difea

SUEEGASH ARl § T 1 oA fheee &9 fagid o U W He
& T S TRl 81 WF [Ti(H,0),)™ 1 320 & St S 41 1 81 I8
ACHAS T Topel & ST oig & d Hefh 1 T goiq (Ti° Tk 3d
e @reft ¥) g w1 FeAem St srwen § ¢ ke § ¥ 39 o9 &
mwwﬁmﬁﬁmmﬁaﬁ%%%%qﬁwqﬁ—ﬁ & Hi
Sioll o TG YT T ST R I SARI £, T Y e, TR 3@ &

ST @ (tégeg £ t;’ge;)l Tk Thoa®d Gopel ST @ 3@ ® (et 5.10)1

foreee & fagia 9 o © o SugedasH el &1 1 soe[ & d-d
HehHUl (Transition) o N0 Bl B

Exli

A o e, + - e,
hv

~w

1|‘ t,, t
A 3TerEeq IdfSa sTerEen

g

g & 31 Hequl € T fere 1 srufeafa o, forea & faure &
B, 3T Ta1e TN e 21 Semend, [Ti(H,0),]Cl, 1 TR HT W 36
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¥ W Fohet ST o RO 8 TEH B W 81 S6 YR S CuSO, v
B ¥ Wg CuSO,-5H,0 et 11 &1 Bl &1 HFa & W R o & g
@ [Ni(H,0),]”" & 33100 51 9ian s Fehell €1 S Fopet (11) FARTES i
A § Tt s W e 81 AfE g oo fggq forre, woH-1, 2-SEudE
(en) ! 3TvIfaeh UM, en:Ni, 1:1, 2:1, 3:1, | fhemen S @ fH=fafea
sAfaferard den 9 Gafia 31 gierd= g €1 39 J@en w o 5.11 | suien
T B

+ 2+
[Ni(H,0),]”" (aq) + en (aq) — [Ni(H,0),(en)] (aq) + 2H,0

B0 Bkl el e
[Ni(HZO)4(en)]2+ (aq) + en (aq) = [Ni(H,0),(en),] (aq) +2H,0
RISURISIIES]

+ 2+
[Ni(HZO)Z(en)Z]2 (aq)ten(aq) — [Ni(en),] (aq)+2H,0

ferm 5.11-fdber () el & wofg
faer f97d T 1,2-SrEeH
ferre @gd g¢ o d @I

[Ni(H,0)J* I ——— INien),)” (ag)
(aq) [Ni(H,0),en]**  [Ni(H,0),en,]*
(aq) (aq)
FO Tl o

HRHUT Y] 3T o d FHeTh! oh a1 Seiarel oh HohHU ¥ TT &1 3T BHT BHR ek Sfad | TR
@ wea ?1 Wit (Ruby) (o 5.12 %), @97 0.5-1% Cr3* 3P (d®) Jo Tefiaram
g (ALO,) € f5em Al & T W Cro+ 3T #El-Fel sawdia feor Ted €1 39 3% tgfim
o ScTeh H R STeHehd Shilad
(Ill) §e o &9 § 2@ Fehd 21 T
HS W d-d kT & HRO o H
1 S B B

T (emerald) (fo=1 5.12 @) ,
Cr+&PH @fie 9@ (Be,AlSi0,,) - -
3 sreweR W W few W fa 5.12— (%) T~ 8 7 91 (FAR) G Jre
ot &1 Wel-dra den | . F e T (@) T 9E
HTNTU-8| S aesd w1 IR NP ’ 7
fercenfia &1 a1 21 39 HROT U Y & = (Muzo) H 9 1
1 o &5 o e JEId B 2

W foam k38
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556 Toea ax
Tagia =t

qqARET 92t

foreel &5 Wied o g SYNSEANSH AMTh] o o, bl =1, T a
KT O 1 HIHT & T THCIAYSh HHAT ST Fehdl T, TR T STTLRONSA
Y for forre foig mawr €, W@ Wdid &1 © 5 o s gR d ekt
faures atfyer g1 =nfen) Safe FomeA fore arcd | SeeRE™ e vl o
et fel W e € suer erfaften @re fagia forre den st W) & He
e T TeHISTR Y H1 G T Al ¥ CFT 1 9 =i 2 foe
forre & fagid (LFT) den onfvas ses fagid (MOT) R HHsm 1
Gohdl B WY T8 3@ T&dh I WA & el 2

5.5 HANEhAl ey fHgid o SR W GHesy foh o wodefa §e= oel [Ni(CN), 1> A
TfAgahia 8 A AgShEIR A SR o [NiCL 2> ST STqges ¢l

5.6 [NiCl]> TIgaeh4 2 et [Ni(CO),] wfagaeht= ? =@t <Al =Sqohesh i B
5.7 [Fe(H,0)* Joa1 STga&d & Safsh [Fe(CN)J*- I TIgah| THAET
5.8 THARY fF [Co(NH,) | TH 3Tafe Hah Hpd © siarh [Ni(NH,),|** T a1l heh

Hepat 2|

5.9 @ TG [Pt(CN) | oF ¥ gfiod soeei %! T aqarnul
5.10 foted & fagid ol Yge Hid gU GHEEY 5 g emmugenr Hs (1) o/F o di=
ST TR & VETh SRl STPF ¥ Shadl UF @ ST soeed

5.6 g ottt
A FTEET

|
feara 5.13— o e sHciics Oc—/vK /Mn/_ Co
i R coi % |

Bl wEie (Afieh f58 shaet sl forre &) siferat dehmo
ugeti g faffa g 21 & FEitel w1 SEAE Wa e gee e €
SeThTEietehel (0) TTheIhE €, kit 3R (0) Frepfia fyfifadt
®, STfeh SHATRTEITerehIHan (0) ST<herhid B

TS (0) T i fRfFE Mn(CO), shEal & o & S
Mn - Mn &4 @ €t W@dl €1 sfRmeEiasEseee (0) ¥ & Co - Co

el o Yk o HeF Th CO 998 U & &9 H wal 21 (Fodt 5.13)1

co co co
1\|h\ oc>F|e_CO co\c|:r _co

oc” | “co oc | co” | “Sco
co co co

[Ni(CO),] [Fe(CO).] [Cr(CO),]
SRR g ffRfret AEHAR

CcO CO O
cO | CO 1l

oC CO
N\ /
OC—/CO — CO< CO
o &0 oc C/ co

[Mn,(CO),,] I
O

[Co,(CO)sl
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T[*

Qﬂ x
dJ

gs_2
g5-S

T @Al oh HTg-HEd 36 § o ol
T ok 0T 9T S &1 M-C o STe Tsifel 998
& FT W ST T T B o9 F R
% H IH HE oA 71 M-C ¢ 3T& ¢1g o
IRd d ekl H W TH 3eiagd el hl ke

FEGHARITCTl ST S o fE UfdeTeem n* HaE § T FW
o 5.14— FrEa G § Gelmamiaa Y o1 | U 9 fore o eTeY U wefehansiieran
S STAAIHAT T STE 1 GATE ST Hdl & S CO o HIq o HeA

1 T A 7 (et 5.14) 1
5.7 SARABEIRGH SUgeEASH AT gd Ao o 71 A AfTek @iel, Tg-drel o Sha s o
. A &Y F 9T S € 91 favavones W@eE, aged, Sitasw yonferdr, sem
Mredt 2ot Tl 3T o & H TR Wecyul fFehTd &1 T 9 i feRar T g
FABA =& e TUTHS (qualitative) T ABIHS (quantative) @M@ fogerooi §

SR

wWroa fogm 40

SUGEGASH ARl o 3R TR §| 3 gRfaa T sifuferare fae
T 3Tl o W19t 3Feh el (fov &9 § wiele foire) &1 SuwegasH
Tl o o %R0 W 3 el Bl feREa (classical) @ iR
(instrumental) faf¥@El g o1 Al & 9e9M 9 39eh HETHS
R T MR &1 T 1fehtishi o 3T &— EDTA, DMG (SEHfra
TASHATRAIH ) , o1~ TGS -B- - edle, FThI A

SICT 1 ShORAT 1 e Na,EDTA o T1el STIAMA 510 fhan S 2
ca” @ Mg” @ EDTA o @1¢ Tl Gl o-d €1 31 ST o
A STeher TRl ST Gehdl € aiifeh hfewan qon H-ifyrem o el
o e feedies o i@ Bl B

gl Fo g fepd fafua § S faeer qen Tiee o foa HWepa
o= 1 STEN e 71 SN, tfedie den St 1 sufeefd | Tiee,
HEATES ST § HaAIfSd Bl Seftal ez § wedesH &=, [Au(CN), |
T B 39 forered o TS firete) Ties o6 9o fopan <1 wehar €1

Tl YhR ° o1t 1 YFSHTT 3ok Fopal SR aen 3H YA foefed weeh
feran S W 21 eTeRoe, e1ys foka W1 [Ni(CO),] ® wfafda feen
S ® q 38 il Y g bt W Y od B

STHEEASH AifTh 99 97 H 95 € Hewyul ¢ YR T o o
SR ik, FARIMB, T 1 STHegars Al T & H o
Fuich e, St o i 1 9es 2, STERA F1 Th SUSeHasT
difre 21 faerfi B, WEATSEGUHEE, gfAgUTe sWeEddl R
(anti-pernicious anaemia factor), HIAeE 1 Teh SYHeEIISH ifirR
21 Sfgew wew o o wlq A e SUEREASH A Se—
FElFEdfEes-A (carboxypeptidase A) ql FEh TIEESS
(carbonic anhydrase) (519 YUt o IAEH) TTEH 2
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ARAN

3 SR YohHl H STHeEES ARThT 1 ST SR o &Y § R
S 81 3aTewoned, Afeam wWepdt, [(Ph,P) RhCl], T fafes~m 3o ¢,
S TehHl o SESSHIS § ST H A 2

TEqetl W faeer IR Tieg &1 d9gd v o1 STl o oo 9§ & &5
el 39eh Hepel Il [Ag(CN),| @ [Au(CN),|” o faerm ¥ &
R AT HE Afereh THAR 9 o 2l 2

wIH-vod Wiewms! §, fowfaa w1 g8 fhew &1 womfiieto (fixation)
TR foeam o iRt e Smar @, St eFeEfed AgBr @ Whel S,
[Ag(S,0,),” T S H He ol 2

Aoy WA | wioe fafean & Swm o Afiefa 98 @ 21 SHa T
IR B— del/Sie i e | Tt S o ferme engeti & R s
TS &1 IUER| 39 YRR HIW qAT ST i Afershar i
D-uffgeud den Sahdetifaem B wfiel & @y Sugegdrs s
T R foman ST B1 EDTA %1 oS &1 farer o ST=R # g3 foan
S B 1 e o hw STEEHaASH Aifie T gig 1 g9t €9 9 Ushd
&1 ST B THU-WIfEA (cis-platin) q Heiferd ek

SUHEHAIS ATl At TATEA, YR ST TR %1 Tk Heweyqul Td gArgel &=
21 fosct =g ool ¥ 59 &9 o gu foeh o wereawy e o ’ied qo Afvas g &
o & ¢ sraumone Tt g, Tramafies e o & | faorer deq qen S gonfert o s
FTH A il Tl | Hewyul 37d: gt uw gE R

SUHEGAIST AMTeh! o fote, AfAlehaTt, HTeAIT Ud Aeie i THeM o foly Feyed 0, a it
BN WA foran T Sk fagia o SR, STHegasH ARl § faeHe w1g wH / e 3 YRR
FI GASware (Wi Gaseha qun fgdas aesan) #1 SwEn #7d € WA fame w6
SMYFTeR AT § ST HASTRAIsTl i ShHRl: ST (3TAHR) T AR (TeHarseh) e
FEd €| GHEFEd1 o U1 T SHAN Hd U, T A I SUGEHASH UEl i S Smepfaat
% 9R | wfesganforEr &1

Harstehar eyl fagia (VBT ) SUgeddisH Aifihl & s9M, gaaia SIaeR qe safad
TRl o1 ToheTargdsh At Tdien a1 @1 Rt oft 77 fagia, SugegarsH Al & g
SRR 1 U SAMEA i § TG @ 7 9 37 ANEh o g1 Ioi o Heel § Fo off 7l
Gl

ferteet & fagia ( CFT ) SumeddisH Aifiehi § foemm sheld o THI)/3T=E o d-shemehi
F el bl FAMT R fafv= forea &= o gama (ferrel i fog e 7d U 39 g1 984
Y)W SR 1 W & qe et &5 | d-herhi o faare (splitting) ¥ faf= seteifr
forme Wit B €| 39 fagia sl Werd o SuuREarsH S 6 TR U1 WAy & d-sherhi
F faures Ss1l, ITHT Jaehid ATV, TaHR! e T & =l (parameters) o AETES
e W Ferddl et B1 W, 78 ¥ron & ferre f6g emaw €, s Sgifass wieal sa=
FH 2

lddy SYGEEASH AT
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&ITq RISl o oTg-hied el § ¢ qo S & et % o 9 S 71 forre @
U1q o WY G Y 9 ¢1g W fe o WY ey S €1 7% fafere gt (synergic)
AU g AT i TR Y& T 2

SUHegdrSH A §gd Teequl €1 37 Afiehl ¥ Sta-gonferal § s A ol S Sl Bl
FHEYUTC qen TS i HEEqUl SRR W Bl B SUGEEdeH Al o et weRdi,
favavoIeHe qen vy TEE § e STan €

SFRIRA

5.1
5.2

5.3

5.4
5.5

5.6

5.7

5.8

5.9

5.10

WA foamm

TR FT AT o SR R ITHEHASH ATHI § A FI THART

FeSO, fae@m o (NH,),S0, faea ®1 1: 1 Hier s1u # fasm Fe®' oTRM =1 &1 a1 € Wy
CuSO, d el I &1 1:4 Hierk @ § 01 Cu® A=l 1 wheror 81 <an Jwemsy 2
Y& ok 3 3T 3 gU FAfafed & ausmsy- waad e, foie, SuHeHasT 9E, IuHeHars
TEHAh , TG AT BRI |

TR, TERqR aen SWaRqR formre @ o aicqd €2 w31 S i)
frAfafed STaeEars ¥ § 1qstl o ARl 7% 1 Ieeid hiTtTl—
(i) [Co(H,0)(CN)(en),|”"  (iii) [PtCL]" (v) [Cr(NH,),CL]
(ii) [CoBr,(en),]" (iv) K,[Fe(CN),]
IUPAC Tl o ouR W ffafed & foa 9 fafee—
(i) erEeisiSane(ll) (vi) BT Eee( 1) Hehe
(i) drefeem eERifeteee(Il) (vii) TR eIl
(iii) SEUEHFeEFANE! wfeTH() (viii) BRAEEHER(IV)
(iv) drefRmEy SemmEfeiteae(l) (ix) 3fHET FR(I)
(V) U=EiEiEe-O-Fiemee() (x) UIUHATEgl-N-shiaree(II])
IUPAC Tl o TR R fefafaa o gerafeerm am fafau—
(i) [Co(NH,)Cl, (iv) [Co(NH,),CI(NO)ICl (vii) [Ni(NH,)CI,
(ii) [Pt(NH,),CI(NH,CH,)ICl (v) [Mn(H,0)/* (viii)  [Co(en),]™
(iii) [Ti(H,0)J" (vi) [NiCL]” (ix) [Ni(CO),]

SUGEHASH ARl o T Hufea fafi= wehR 1 GHEEEAET i YEiag ST a2l Feis B Th
EEECRIBI]

Frefafed sTaegasH o § fha safida gamegs g €2

(F) [Cr(C,0,),]° (@) [Co(NH,),CL]

11 o yepife SeeEal i §EEe aHRt—

(1) [cr(c,0,),° (i) [PtClL(en),]  (iii) [Cr(NH,),Cl(en)]’
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5.12
5.13

5.16
5.17
5.18

5.20
5.21
5.22
5.23

5.24

5.25
5.26
5.27

5.28

frafafed ot ureEl (Sfada g gaor) wt GEET SR

(i) [CoCly(en),l (i) [Co(NH,)Cl(en),] (i) [Co(NH,),Cl,(en)]
[Pt(NH,) (Br)(Cl)(py)] = |+t saifidta wameee fafew) s 9 fohde o grerear s ?
St w1 wethe foermm (et @ @), frefafaa Jamn gwfa 3

(i) i 9frm weiNEe & Wy '

(ii) el HeREm FNEe o 9o SHETe 8 O SRis Wi a5 gHsEy)

FHIR Fethe oh St foeed | e KCN 1 ST | e R a9 arel SudeddrsH a1 =1 8?2
34 faed § 59 H,S 9 Waifed &1 Sl € A FHW GeHEe H SELd F T 9 s
HASThal oTEY fagId o SR W Fefafad STHesasT 91 | &Y i Yohid i foe=m sifau—

(F) [Fe(CN)gl (@) [FeFyl (M [Co(C,0,),]" (&) [CoFyl
TeheAh g fohead & ° d el o fadres &1 331 o fou fost sAmEu
TeagdREEte Gl #0872 goa & e qen yeet 8 fae | s Ty Sifs)

foreea &t faared st o €27 SUgEHaST G d heh! 1 ardfas 9" A % B % STUR W
a9y fuifa foran smar 22

[Cr(NH,) > srgasta & e [Ni(CN),]” ufdges, gaemEy 12

[Ni(H,0)”" 1 foerm &0 € g [Ni(CN),|> o1 foema M 81 awemu

[Fe(CN)l" @ [Fe(H,0) > & f faerami & 1 f=1 g1 21 2

g AT § A i Yohid i faer=dl Hifeg|

=1 el o S U A Wi SAFHIRIOT STERAT, d FHeTh! H1 AU Td STGEEIIS
HEAT FAcAsl—

(1) K,[Co(C,0,),] (i) (NH,),[COF,]

(ii) cis-[CrCl,(en),]C1  (iv) [Mn(H,0)/SO,

=1 Gpell o TUPAC M foafian qen sfiaiisheor sreer, ol fammg iR SugegarsH ge sefsu)
Ha o1 Fafom WA a1 g el o Jaast;

(i) KICr(H,0),(C,0,),1.3H,0 (iii) [Co(NH,)Cl]CI, (v) K,[Mn(CN)

(ii) [CrCl;(py),] (iv) Cs[FeCl,]

fopeet @9 fagid & STUR W Fepet [Ti(H, 0)l°" o St 1 ot saren wifsiu

il gUra § T aeqd 22 Tk S0 i)

T 1 T I <A gU Ffafad § SuaegasH iRt w1 fget w1 wfer fademn ifse-
(i) S gonferat (iii) foreetoomere @@=

(ii) i T (iv) ©rqefi &1 fentdoyeng 4|
HFe [Co(NH,)gICL, & foer d fohaq a1 3= =iv—
(i) 6 (ii) 4 (iii) 3 (iv) 2

143, IU9eEISH Aifih
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5.29 fr=fafEd el ¥ 9 forwer ga&ia AUl &1 7 Haifu® srm?

(1) [Cr(H0) g™ (i) [Fe(H,0)g”"  (iil) [Zn(H,0)4""
5.30 K[Co(CO),] H Fiarce i STaiH0 & g—

(i) +1 (i) +3 (iii) -1 (iv) -3
5.31 fre & weiifuss Tl dga -

(i) [Fe(H,0)" (ii) [Fe(NH,) " (iii) [Fe(C,0,),0°  (iv) [FeClg”

5.32 frefoiad o T g99 oot § STawioor i queed 1 TEl ohH o1 eim?
[Ni(NO,)yl . [Ni(NH,)gl . [Ni(H,0)yl

QAT LAl 38 TR

5.1 (i) [Co(NH,),(H,0),]Cl, (iv) [Pt(NH,)BrCI(NO,)]
(i) K,INi(CN),] (v) [PtClL,(en),](NO,),
(iii) [Cr(en),]Cl, (vi) Fe,[Fe(CN),
5.2 (i) SHEUEehETe(II])FANEES (iv) WeRmm IEsmRieehe (1)
(ii) RN h (1) FARES (v) TReREH TeEiietege ()
(iii) referem ReaEEAfERE (I (vi) SRTHHFARE( R ) wifeTm()FEs

5.3 (i) G9el q1 fouer <1 SAHdE SHEEd Td G99 GHeEd 1 gE gued fas | il
(ii) = Yo wHEFe faemm i
(iii) Sfieg (Tmuer-, fager-) qHeEs ad 2
(iv) <@ HAIfa GHIEEE G9el €1 (Hohd— S, SME-H Td ey qurese)

5.4 SFH GHEEE S H a0 et fir= ot 0 € qen 39 e fafe= st @ fer w0 @ erfufsman
F T
[Co(NH,) BrlSO, + Ba” — BaSO, (s)
[Co(NH,).SO,IBr + Ba” — @I% sifafsan e
[Co(NH,) BrlSO, + Ag — i3 sifafsean et
[Co(NH,).SO,]Br + Ag — AgBr (s)

5.6 [Ni(CO),]. #, Ni ! Siafior srareen 31 € SafF [NiCl, 2. ® +2 21 cO famre # sufeafa
", Ni o 3Ffeid d Seidei Fferd & S & W CI & 3adl forre 21 gafan egmfaa seiaeii
I FAfera T8 L 9wl

5.7 CN (v9a famre) =i Sufearfa #, 3d seieei gferd &1 S & qe shadl T 1g7ferd el e
T | WHW ST d'sp” T 9 ARk hefh Hepel Il g1 H,0 (3o ferre) T sufearfa #, 3d

WA fomm pld4d
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TR Fferd T €| SOH TR0 sp’d” © 9 STk Wl Sa 7 oo o srgife selae
& q1 7% YA AgIHA B

5.8 NH, &I 3ufeafd ®, 3d Toide fad e € ae 99 o9 & o d-Fark d’sp’ T § 90 ool
[Co(NH3)6]3+ o IS § AR H&ew (innerorbital complex) T B
[Ni(NH,)]*" #, Ni T SToRficheor STae +2 € T THeh1 Soaeie fa=md d” € o1 ¥ sp’d” ©
9 SEl-helh Hepel Sl 2

5.9 wigHdel 3Rl o ot Fhtor dsp” ®1 31: 5d et | SUfterd 1o goeria Faferd el Tsh e
d FeF dsp’ G o forw Red o 20 €1 39 FHR 399 Sferd seldeid TEl R

145, IUqeEISH i
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awa Hhd TTHTI] R T Hepd AL He
Eaicg A hHTh AT
(g mol™Y) (g mol?)
. Lty Hg 80 200.59
it 1210 ?g 2%:32 Hifese™ Mo 42 95.94
B Am 95 (243) ‘—ﬁ'qjmn Nd 60 144.24
bsite Sb 51 121.75 frrma Ne 10 20.18
st Ar 18 39.95 ﬁ%vquq II\IIP gg (23578'0751]
—a 1 .
@a__[m gts gg 742‘?5 fraifaam Nb 41 92.91
afem Ba 56 137.34 5 N 7 14.0067
Ercaten Bk 97 (247) Aferm g‘) 17062 1(3292]
Sfeferam Be 4 9.01 ST S :
Faremer Bi 83 208.98 Uil o 8 16.00
e Bh 107 (264) Teifesm Pd 46 106.4
fLoen B 5 10.81 HEHRY P 15 30.97
S Br 35 79.91 wifeTa Pt 78 195.09
et cd 48 112.40 RS CUREL Pu 94 (244)
i Cs 55 132.91 et Po 84 210
Shfewem Ca 20 40.08 e K 19 39.10
FrefrwRFm cf 98 251.08 fsrfefiem Pr 59 140.91
T c 6 12.01 grferEm Pm 61 (145)
Sifio Ce 58 140.12 e ferfrm Pa 91 231.04
FAR cl 17 35.45 emm Ra 88 (226)
it cr 24 52.00 M Ra 86 (222)
Fraree Co 27 58.93 Gfm Re 75 186.2
FT Cu 29 63.54 RUERL| Rh 45 102.91
FHfem Cm 96 247.07 wfafeaq Rb 37 85.47
<A Db 105 (263) wefifrem Ru 44 101.07
femifarm Dy 66 162.50 TIHITET Rf 104 (261)
ST Es 99 (252) Fafem Sm 62 150.35
S Epe Er 68 167.26 whieam Sc 21 44.96
i Eu 63 151.96 Hraifrem Sg 106 (266)
koo Fm 100 (257.10) faefifrm Se 34 78.96
RSEIiE F 9 19.00 et Si 14 28.08
wigay Fr 87 (223) faeer Ag 47 107.87
ad 64 157.25 wifeay Na 11 22.99
Tiferem Ga 31 69.72 =iy Sr 38 87.62
ELiRRL Ge 32 72.61 TEHT s 16 32.06
e Au 79 196.97 e Ta 73 180.95
TwfEH Hf 72 178.49 Ecsinon) Te 43 (98.91)
2feam Hs 108 (269) SR Te 52 127.60
<iferom He 2 4.00 Teffer Tb 65 158.92
Bifewem Ho 67 164.93 e Tl 81 204.37
B H 1 1.0079 iy Th 90 232.04
i) In 49 114.82 yferaa Tm 69 168.93
STEEH I 53 126.90 foa Sn 50 118.69
ifeam Ir 77 192.2 sy Ti 22 47.88
A Fe 26 55.85 A w 74 183.85
e 36 83.80 EEEEIEDE] Uub 112 (277)
RO Ia 57 138.91 s Uun 110 (269)
AR Lr 103 (262.1) CrEnpip) Uuu 111 (272)
GES Pb 82 207.19 m U 92 238.03
wfiferem Li 3 6.94 v 23 50.94
iR Lu 71 174.96 iSRG Xe 54 131.30
Hrefifererm Mg 12 24.31 Tfim Yb 70 173.04
B UEiE ] Mn 25 54.94 <fram v 39 88.91
fafirm Mt 109 (268) e Zn 30 65.37
Heeffaam Md 101 258.10 SRt Zr 40 91.22

s § &I 71 7 SAfuehan T 1uig oel qEeefes i GieR gerHH 2
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T 3T AT F WH 0
1 di = 453.59 U

1 df% = 453.59 UM = 0.45359 frelum
1 fereitum = 1000 WM = 2.205 dig
1 T = 10 SHHMW = 100 Sem

= 1000 fhefum
1 M = 6.022 x 1023 Y] SSIAM AR
1 T $&HE = 1.6606 x 10724 TMH
1 Hifetw == = 1000 feem

= 2205 diT

I T T UTeh
1 TS = 0.9463 Tt
1 feT = 1.056 FaTeS}

1 ferex = 1 ¥ SEH = 1000 ¥
HaHeX = 0.001 FFHRX
1 faefifaet = 1 =@ ¥R = 0.001 fa=

= 1.056 x 103 FS
1 %2 = 28.316 e = 29.902 FeS

= 7.475 oH

STl Rl |THT |THh
151 =1 x 107 ergs

1 o TEEE Fak™ = 4.184 A

4.184 x 107 ergs

4.129 x1072 fotet argHea
=2.612 x 101° ToaM dice

1ergs =1 x 107 5@ = 2.3901 x 108 el

1 SoeRA dee = 1.6022 x 10719 5@

1.6022 x 107'2 erg
96.487 kJ /molt

24.217 HEART
101.32 5@

= 1.0132 x10° ergs
1 fafesr o1 w1 w0 = 1055.06 I
1.05506 x101'0 ergs
252.2 HAR

1 ferez-amgHea

TaTg T WTHI UTeh
1 39 = 2.54 HHeR (w|few)

1 Hiel = 5280 Wi = 1.609 et

1 TS = 36 9 = 0.9144 HiX

1 HieX = 100 ¥IHR = 39.37 39
=3.281 B2
= 1.094 T

1 f@ieR = 1000 WX = 1094 T

=0.6215 Hd

1 UM = 1.0 x 108 xR

0.10 e

1.0 x 10710 HixX

=3.937 x 10239

Fq* 3 I F AW HHw

760 Thefder T @1
1.013 x 105 9&hd
14.70 Ui 9fq enfes

1 SR = 105 Urhd

1 2R = 1 THefidieR Wl &1

1 9%hdl = 1 kg/ms? = 1 N/m?

1 dgHeA

AT SI e ArAeh hiea (K)
K =-273.15°C
K = °C +273.15
°F = 1.8('C) + 32
oo F-32
1.8

* gd- 12T (N) = 1 kg m/s% | 7 9 ac1 &, Sl U Gk ol W | (Helums Fo7d &l 1 HieX

gfq Q%S &1 a7 JgH AT Bl

w o1 T GE HIHl, S 1 UM el 1 a9 14.5°C F 15.50C T 9@ @ [o7q Evas gidl 8l
t I @ b o A gfaw € 9% 6.022 x10%3 @ O A1 €N, dif §el-Tel g 8 gkl

e uitfie
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e ated erfufman E°/V e ated erfufeman E°/V
H,XeO, + 2H" + 26" — XeO, + 3H,0 +3.0 Cu"+e — Cu +0.52
F, + 2 —> 2F- +2.87 NiOOH + H,0 + e — Ni(OH), + OH™ +0.49
0, + 2H" + 2 — 0,+H,0 +2.07 Ag,CrO, + 2¢ — 2Ag + CrOy +0.45
S,0%8 + 26— 2807 +2.05 O, + 2H,0 + 4e” — 40H" +0.40
Ag +e — > Ag +1.98 ClO; + H,0 + 2¢" —> ClO; + 20H +0.36
Co® + e — Co?* +1.81 [Fe(CN) > + € —— [Fe(CN) ]* +0.36
H,0, + 2H" + 2¢” —> 2H,0 +1.78 Cu* +2e — Cu +0.34
AUt 4 e — s Au +1.69 Hg,Cl, + 2¢" —» 2Hg + 2CI" +0.27
Pb* + 2¢ — s Pb2* +1.67 AgCl+e —> Ag + CI +0.27
2HCIO + 2H" + 26— Cl, + 2H,0  +1.63 Bi”" + 3¢ — Bi +0.20
Ce + e s Ce™ +1.61 so§+‘+ 4H" + 2e’+—> H,SO, + H,0 +0.17
9HBrO + 2H" + 2¢ —» Br, + 2H,0  +1.60 X e —Cu +0.16
MnoO; + 8H' + 56— Mn® + 4H,0  +1.51 SIS 26— St *0.15
Mn® + e — Mn2* +1.51 Ag41?r +_e‘—> gg + Br +0.07
AU* + 3¢ — Au +1.40 S V@ 0.00
Cl, + 2 — > 2CI° +1.36 2H +2e-—=H, (TREAITAR) 0.0

Cr,0% + 14H" + 6 — > 2Cr™ + 7H,0  +1.33 R O 9 i i ~0.04
0.+ H,0+ 26— 0, + 201 X 0, + H,0 + 2¢ — HO, + OH -0.08
0, + 4H' + 4e” —> 2H,0 +1.23 fnb+ ++e_2 e_)_I;Pb j;i
ClO; + 2H" +2¢” —> ClO; + 2H,0 +1.23 802 + Be s S o4
Ml;o2 + A_LH* +2¢ —— Mn* + 2H,0  +1.23 Agl+e —>Ag+T 015
Provae — Pt 120 Ni** + 26" — Ni -0.23
Br, + 2 — 2Br +1.09 V3 4 e — s V2 ~0.96
Pu*" +e — Pu™ +0.97 Co™ + 96— Co 098
NOj + 4H" + 3¢ —> NO + 2H,0 +0.96 In® + 3¢ — > In 0.34
2Hg™ + 2¢ — Hgy +0.92 TI + e — Tl 0.34
ClO + H,0 + 2¢ — CI" + 20H +0.89 PbSO, + 2¢ — > Pb + SO 0.6
Hg” +2e — Hg +0.86 Ti* + & — Ti*" -0.37
NO; + 2H" + e — NO, + H,0 +0.80 Cd* +2¢ —> Cd -0.40
Ag'+e — Ag +0.80 In*+e ——In" -0.40
Hg3'+2e — 2Hg +0.79 cr* +e — Cr* -0.41
Fe® + & — Fe”' +0.77 Fe*" + 2¢ — > Fe -0.44
BrO + H,O + 2e —— Br + 20H" +0.76 In® +2¢ ——>In" -0.44
Hg,SO, +2e" — 2Hg + SO +0.62 S+ 2 — 5 S* ~0.48
MnO7 + 2H,0 + 2¢" — MnO, + 40H™ +0.60 n* +e —— In* -0.49
MnO;, + e — MnO?> +0.56 U +e —>U* -0.61
I, +2e —> 2I° +0.54 Cr*" + 3¢ — Cr -0.74
I, +2e — 30 +0.53 Zn** + 2¢ —— Zn -0.76

GhHIT: ---
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sToerEE ord stffeRan E°/V sToerEE o1d stffeRan E°/V
Cd(OH), + 26— Cd + 20H" -0.81 La%" + 3e—— La -2.52
2H,0 + 2e" — H, + 20H" -0.83 Na*+e ——> Na —2.71
Cr?* +2e¢ —> Cr -0.91 Ca?" +2e —> Ca -2.87
Mn?* + 2¢"——> Mn -1.18 Sr?* + 2e—— Sr -2.89
V426 —5V -1.19 Ba2' + 2¢e"— Ba -2.91
Ti%" + 26— Ti -1.63 Ra%" + 26— Ra -2.92
AIP* + 3¢ —— Al -1.66 Cs*+e ——> Cs -2.92
U +3¢ — U -1.79 Rb*+e —> Rb -2.93
Sc3* +3¢e"— Sc -2.09 K'+¢ — K -2.93
Mg2* + 2¢” —— Mg -2.36 Li*+e — Li -3.05
Ce®" + 3¢ —— Ce -2.48
149, vy
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wefi-weft Foret Geaers oueih W Sl WEMSh w1 YON, 9N SAUel URed = wiwfed g 21 UE ToEe § oo
Tgd IUART B &1 A8 R TOMISH w SEH M W UEEE B &1 WA faRH H vl o WEl 1 Seveshdal
TEEfTH SeRTfaeRT, SHEARTqE], TYAEET T § eidl 81 80 Ueel 36 Gehou l &1 U= 37 qen a1 faasm s,
Yok UYEI U 1 SUAM W@ SR TR W qehelh 1 WA 98 @A o folu Hi TR g thQ whied Tuet @i
A T A 2

T W ® fR
285=8,32=9 5%=125 7° =1

WURO: fHdl oA adfde W& a, 991 UH URHT 9= m % fau A o fF a™

Sl b UF oardfadk @ ¥ @ YRl ¥ SR a k m™ U b R
W el H O adwl 98 2 fa—

a YN W b H TLUH m T

I TH HAIHER adfoh §@ a % faT a = 1 @ @

a™ = b,

B FEA ¢ T b Hl U, a FUR W m ¢l B9 W W WHR °§ fomd B-
logZ:m,

“logarithm” (ST[UF) & 1 Hehdiel ‘log’ B 3@ TR -

log,8 =3, Fifr 2% =8

log,9 =2, Fifs 3> =9

log 125 = 3, Fifr  5° =125

log 1 =0, Fife 7° =1
TRt o TrEw

frafafaa fooem # g0 oo fRE ot SR ‘a’ W W H (@ > 0 qAM a = 1)
van fram-

log, (mn) = log,m + log.n

WTUT—

A ifwe fF log;m = x @ log,n =y

GE a¥*=m, a¥ = n

3A: mn = a¥.a¥ = a*v

U HT GRS STER
log, (mn) = x + y = log, m + log, n

RGIREMCEIRET
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Tau frem-

m

log, (n)= log, m — log,n

YHTUT—
HA @it fF log,m = x, log,n =y
GES a*=m, a¥=n

X
7d: E:a_:axiy
n a’
m
Tfery, log,, ; :xfyzlogamflogan
e fram—

loga(mn) =n loga m
TWHUT—

e 1 ¥ We, Aq log m = x, 9 a* =m
T m“:(ax)nzanx, d: g BrT—

loga(mn) =nx=n10gam
od: yud FEM o STER, I GENSH o UM kI YU, SH SIS % AU % Siig oh SRR el 2l gl
YRR ¥ g0 Fom aqa ® R gemsti % W k1 U, S GEmst o oIkl § SR % e el el
T YHR O 3 FEEl #1 SWEM OWME kD GEGN i Sig/MeH i U W oSsd Sl © fS e umen w6
U WA T TR FRU ® o Age gemerd efyked W T EEe 2

10 o MUR W TIIUTH
geme & foaed &% fau En 10 MR ® @ 10 % YR W GVl %1 YAN TN Sgd gTH B E
FT SR T YER B

logi, 10 = 1, Fife 10! = 10
log,, 100 = 2, Fife 102 = 100
log,o 10000 = 4, Fifes 10* = 10000
log,, 0.01 = -2, Fifes 1072 = 0.01
log,o 0.001 = -3, Fife 10 = 0.001
and log;01 = 0 FHifwE 10° =1

SR gRom gwid € R Ak n, 10 #1 ik w@ ® A e 1 % 9% eHe Y A Fem 1 ¥ T
WMo fag 9% o § € A g oAt § Ww fREr S geRar R

I 10 # YUl =@ n & T A log n B T MM & B W UM H zHe fouw ek Suyes €
@ @9 @ 1 9 10 9k TR off oMHR GEm oF AU 1 Gk U Yl W1 Ghdl § SR A e
weifa frdl ot wen w1 a9 W e % fau waiw € 39 SRYd & fau g9 cymed i Oed Uik ud
10 @1 1 ¥ 10 o o= fHdl e & Prwd & w9 § foaad €

151, TRy
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IYHAS /T UHE &Y
&0 fodt ot gen %1 <ymed W U9 for@ whd ® fh— () W€ YUl W@ o W™ 10 # MR (i) 1 W 10 &
dw fedt gen &1 PHEd @l g'l 9 seew fgu M g

(i) 25.2, 10 @R 100 & = & ©

25.2 1
0 25.2 = x10 =2.52x10
0

(i) 1038.4, 1000 @& 10000 = &= # 2

1038.4
1000
(iii) 0.005, 0.001 3R 0.01 & o= # #
[1 0.005 = (0.005 x 1000) x 10° = 5.0 x 107
(iv) 0.00025, 0.0001 @& 0.001 & = # 2l
0 0.00025 = (0.00025 x 10000) x 10™* = 2.5 x 10™
Yk ISR W g9 SuMed i 10 O fRE W@ Gfed wm @ onm s € S ostem ¥ wefia @1 sofaw &g o
¥R Sy T w9 H ferar ST "edl @)
n=mx 10°
p TF Ui B (IS, TR A HOMHE) 9 1< m < 10. T “n &1 T9% €9 Fed 21"
wEiert fEm
1. XA I SFERIARAIIR el A aRl SR TIMANG H WY T §en S IyE A 8, [Ead o arl
R e W)
2. (i) 9fx oMUl p T W SRA R WM WS @ 10° § TOm |
A R p WM FW Al AR I T @ 10° " ION H
afg ol ymerE fog feet ot AR TomiaRa T wwm W d@ 10° § o &
fEU U el #T AME ®Y YW HH o fa€ 10 ® U@ oF WY Y| AU 9ol i (R0 2 °) faw

5 1038.4 = x10°% =1.0384 x10°

11
iii

(1)
i)
iii)
iv)

‘{UTFST ( Characteristic ) T aﬂpﬁw ( Mantissa )
n % AME w9 FH FA &N I
n=m x10°, & 1 < m < 10
10 & YR W AU o W SR AU FEEl w1 W e W
log n = log m + log 10"

= log m + p log 10

=p +logm

Tel p TH YUiE T R Hifk 1 <m < 10, T O < log m < 1, afF m

'Ql\?;[
logn H p +log m 4 FERid fFar ™1 8 S& p & ol & 3 0 <log m < 1, @ #ed & & p, log n
F YOI (Characteristic) 7 dem log m %! log n &1 STYUIN (mantissa) Fed IS Co qoTteT BERM o
THF, FUMCHE Al YA YUk eIl T qem Iy weft off HUTHER A& FaT dem WF 1 ¥ FH @ @l AR
T log n, & YUY 3 oTguifer W@ kX T T A log n H W FE & fau 7 IF Fad Sed dgear R

3d: log n kI UW wW & fau, v T YRR 9 @ 2
1. n & AF% ®I & AR A <)

n=mx 10°, 1 < m <10
2. log n & YOI p & IWe =& H ¥ 9@ (10 HI =)
3. @fesht ¥ log m 3@, o F= @HemEn wE R,
4. @ log n = p + log m

wWroF fogm k52
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Ifg fdt W= n ®1 e p ¥ SR YW 4133 ® T log n = 2 + .4133 uiw =W, N9 w9 2.4133.
fom whd ¥ wg iy Ak -2 ® SR euifer 4123 ® 99 log m = -2 + .4123 B fRA @ ¥9 -2.4123. 7

form Y (F?) TH S ¥ g9 % fU wW 2 H 2 fow@d ¥ ek 9@ ¥W om = 2.4123 @ wed R
AT 9 TH WU fF oW YUY WM H & AU oo aiferr w1 SwEN hd % ¥ TW Ui ok
q H U dlferRl e R
g ifSe T arfeeser o wele dfed S sfRl ool Tk @Em @ WRY e ®, 10, 11, 12,... 97, 98, 99 | Y&
W % WY W TR e e "W, 0, 1, 2, .9 Bl qEA R UH we § W siiwma s (WA fewiw) wEd €,
Y 9 W ? forer WY W 1, 2...9 §EAW fowE €

0 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9
61 7853 7860 7868 7875 7882 7889 7896 7803 7810 7817 1 1 2 3 4 4 5 6 6
62 7924 7931 7935 |7945| 7954 7959 7966 7973 7980 7987 1 1 2 3 4 5 6 6
63 7993 8000 8007 8014 8021 8028 8035 8041 8048 8055 1 1 2 3 3 4 5 6 6

I8 WHEATST BH log (6.234) T HTA T, BH 62 ¥ URY B Al dfem <@d B 39 dufed § S® w9 & :f@Eu
foger 3fid w3 fer@n 21 a@ wEm 7945 ?1 zHew @ ® % log (6.230) = 0.7945"

g ¥ log (6.234). F WM =NMET, THGY THN SW IHE Fo AfuEw sl feam sifus sm? s@es fau &w
‘i fewis oF @S ®I <@d © BAN WUl 3F 4 ¥ THW BW OF W @A ® foder Y W 4 ferar € (62
oredl U W) B % 3 WK hid §1 TEf BH .7945 W 3 Sigd ¥ BH 7948 Wiw Bl 1 IA: o W BH Ww
Bl B

log (6.234) = 0.7948.

TE IIEO @A Bl log (8.127), WK HTA ok foiw 81 @il Wi W w9 2 W @d ¥ SN ®H 9096 Ww el
B g9 Tl ifem H oM Wgd € R W € TR 7 W9 W % 4 W e 1 TH 9096 W Sigd SR ¥H 9100
FIT‘?T'E!:I?IT%&T‘T:

log (8.127) = 0.9100.

log n faam &1 @ n &1 WN Y &
et % T log n ® W6 &G #1 fafy Y fedwa # R o wW THel faudia wew w1 iR W ? A S
logn & & @ n %1 99 I@ kW 21 Hh fou g9 wk fafy wgd kW T AR logn =t @ @ W UE: Fed
% f& n = antilog t, 3/: ¥ f&T TC t 1 YO (antilog) T FEM T T et ¥ ST AU dfeteh!
F ST FwW@

uH ST log n = 2.5372.

n W & % U ¥W TeA had  log n F AYUIW o § T W I8 5372, T (AW ® fF 9® eFmHE
)| o TW GEA ok e i, @il ¥ Uw i ¢, o v diferskl (log table) i € W@ WA H
A@ ST} WAook difershl § w9 7 § 53 At ufed H 3443 fa@n den @ ufe o sifqw sk w1 dim fewim
2 7| zfeu difes ¥ 3445 9@ e R

31d: antilog (.5372) = 3.445

Fifk log n = 2.5372 7, 3: log n & TN 2 & TEEAT n & Tk &9 § 5 whR o fa@ Thd T—

n = 3.445 x 10°

I n = 344.5

* g e @A WIRU o anfdwiesn 4 R T g qwred W 7@ 81 98 e fiwedd WA 8, U B9 ‘GUSX’ %1 Gahd gAM H o
g fogg 7z anurg giar & f 7 7l g & s 9RUET #1 @Rl giierue & few st feEEr smem

153, qRfyre
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3ETET0T 1—
g log x = 1.0712 & @ x ¥ HifoT—

TA— T U9 ¥ fF "Wenm 1179, e 0712 % THFY ¥ log x H1 Ui Tl
&d: x = 1.179 x 10'

11.79

3qg0l 2—
g log x = 92,1352, B d x M HIST

T UfTeTTT difetRt W W UM ? fR WEm 1366 WeM (1352 o TR ¢l F@l YU o A -2, ¥, THAT
x = 1.366 x 10 = 0.01366
e MUl W STEIUTR T SUENT
3qTE0T 1—
6.3 x 1.29 I wHifST
TA— WM x = 6.3 X 1.29
q9 log x = log (6.3 X 1.29) = log 6.3 + log 1.29
319 log 6.3 = 0.7993

log 1.29 = 0.1106
- log x = 0.9099,

Yfqerspoes T W
x = 8.127
IETEI0T 2—
1.23)"°
——————— & A ity
11.2x23.5 A
3
2
T— HMAT x = log &
11.2x23.5
3
2
qd, log x = 1lo &
11.2x23.5

3
5 log 1.23 —log (11.2 x 23.5)

3
5 log 1.23 —log 11.2 - 23.5

7,
log 1.23  =0.0899

3
5 log 1.23=0.13485

log 11.2 =1.0492

log 23.5 =1.3711

log x =0.13485 - 1.0492 - 1.3711
= 371455
. x =0.005183

WA fogm k4
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3aT80T 3¢

(71.24)° x /56
2.3) xJ21 T A #fT

(71.24)° x /56

B AT X = 087 <421
1 (71.24)° x /56
qd, log x = 5 log (2'3)7 X\/ﬁ
1
=, llog (71.24)° + log /56 - log (2.3)" - log+21]

51g7124+ ! log 56 71g23 ! log 21
= — 10 . — 10 ——10 . - — 10
2 4 2 4

o9 difeeRtstl 1 WA wE W
log 71.24 = 1.8527
log 56 = 1.7482
log 2.3 =0.3617

log 21 =1.3222
5 1 7 1
. log x = —log (1.8527) + — (1.7482)- —(0.3617) —— (1.3222)
2 4 2 4
=3.4723
IqN x = 2967

155, TqRfyre

Rationalised 2023-24



R 1

N o 1 2 3 4 5 6 7 8 9 1 3 4 5 6 7 8 9
10 [ 0000|0043 | 0086 | 0128 | 0170 5 13 17 21 26 | 30 3438

0212 | 0253|0294 | 0334 | 0374 | 4 8 12 16 20 24 | 28 3236
11 | 0414 (0453 | 0492 | 0531 | 0569 4 8 12 16 20 23 | 27 3135

0607 | 0645|0682 |0719| 0755 | 4 7 11 15 18 22 | 26 2933
12 | 0792 (0828 | 0864 | 0899 | 0934 3 7 11 14 18 21 | 25 2832

0969 | 1004/ 1038[1072| 1106 | 3 7 10 14 17 20 | 24 2731
13 [ 1139|1173 | 1206 | 1239 | 1271 3 6 10 13 16 19 | 23 2629

1303 | 1335|1367 | 1399 | 1430 | 3 7 10 13 16 19 | 22 2529
14 | 14611492 | 1523 | 1553 | 1584 3 6 9 12 15 19 | 22 2528

1614 | 1644|1673 | 1703 | 1732 | 3 6 9 12 14 17 | 20 2326
15 | 1761|1790 | 1818 | 1847 | 1875 3 6 9 11 14 17 | 20 2326

1903 | 1931|1959 | 1987 | 2014 | 3 6 8 11 14 17 | 19 2225
16 | 20412068 | 2095 | 2122 | 2148 3 6 8 11 14 16| 19 2224

2175 | 22012227 | 2253 | 2279 | 3 5 8 10 13 16 | 18 2123
17 | 23042330 | 2355 | 2380 | 2405 3 5 8 10 13 15 | 18 2023

2430 | 2455|2480 | 2504 | 2529 | 3 5 8 10 12 15 | 17 2022
18 | 25532577 | 2601 | 2625 | 2648 2 5 7 9 12 14 | 17 1921

2672 | 2695|2718 | 2742 | 2765 | 2 4 7 9 11 14 | 16 1821
19 | 27882810 | 2833 | 2856 | 2878 2 4 7 9 11 13 | 16 1820

2900 | 2923|2945 | 2967 | 2989 | 2 4 6 8 11 13 | 15 1719
20 | 3010[3032 | 3054 | 3075 | 3096 | 3118 | 3139|3160 | 3181 | 3201 | 2 4 6 8 11 13 | 15 1719
21 | 3222(3243 | 3263 | 3284 | 3304 | 3324 | 3345|3365 | 3385 | 3404 | 2 4 6 8 10 12 | 14 1618
22 | 3424(3444 | 3464 | 3483 | 3502 | 3522 | 3541|3560 3579 | 3598 | 2 4 6 8 10 12 | 14 1517
23 | 3617(3636 | 3655 | 3674 | 3692 | 3711 | 3729|3747 | 3766 | 3784 | 2 4 6 7 9 11 13 1517
24 | 3802(3820 | 3838 | 3856 | 3874 | 3892 | 3909|3927 | 3945 | 3962 | 2 4 5 7 9 11 12 1416
25 | 3979(3997 | 4014 | 4031 | 4048 | 4065 | 4082|4099 (4116 | 4133 | 2 3 5 7 9 10 | 12 1415
26 |4150[4166 | 4183 | 4200 | 4216 | 4232 | 4249|4265 | 4281 | 4298 | 2 3 5 7 8 10 | 11 1315
27 | 431414330 | 4346 | 4362 | 4378 | 4393 | 4409|4425 | 4440 | 4456 | 2 3 5 6 8 9 11 1314
28 | 447214487 | 4502 | 4518 | 4533 | 4548 | 4564|4579 | 4594 | 4609 | 2 3 5 6 8 9 11 1214
29 | 462414639 | 4654 | 4669 | 4683 | 4698 | 4713|4728 (4742 | 4757 | 1 3 4 6 7 9 10 12138
30 (477114786 | 4800 | 4814 | 4829 | 4843 | 4857|4871 (4886 | 4900 | 1 3 4 6 7 9 10 1118
31 | 4914 4928 4942 4955 | 4969 | 4983 | 4997|5011 | 5024 | 5038 | 1 3 4 6 7 8 10 1112
32 | 5051(5065 | 5079 | 5092 | 5105 | 5119 | 5132|5145 (5159 | 5172 | 1 3 4 5 7 8 9 1112
33 | 5185[5198 | 5211 | 5224 | 5237 | 5250 | 5263|5276 | 5289 | 5302 | 1 3 4 5 6 8 9 10 12
34 | 5315(5328 | 5340 | 5353 | 5366 | 5378 | 5391|5403 [ 5416 | 5428 | 1 3 4 5 6 8 9 1011
35 | 5441(5453 | 5465 | 5478 | 5490 | 5502 | 5514|5527 [ 5539 | 5551 | 1 2 4 5 6 7 9 1011
36 | 5563[5575 | 5587 | 5599 | 5611 | 5623 | 5635|5647 | 5658 | 5670 | 1 2 4 5 6 7 8 1011
37 | 5682(5694 | 5705 | 5717 | 5729 | 5740 | 5752|5763 | 5775 | 5786 | 1 2 3 5 6 7 8 9 10
38 | 5798|5809 | 5821 | 5832 | 5843 | 5855 | 5866|5877 | 5888 | 5899 | 1 2 3 5 6 7 8 9 10
39 | 5911(5922 | 5933 | 5944 | 5955 | 5966 | 5977|5988 [ 5999 [ 6010 | 1 2 3 4 5 7 8 9 10
40 | 6021|6031 | 6042 | 6053 | 6064 | 6075 | 6085|6096 6107 | 6117 | 1 2 3 4 5 6 8 9 10
41 |6128|6138 | 6149 | 6160 | 6170 | 6180 | 6191|6201 (6212 | 6222 | 1 2 3 4 5 6 7 8 9
42 | 6232|6243 | 6253 | 6263 | 6274 | 6284 | 6294|6304 (6314 | 6325 | 1 2 3 4 5 6 7 8 9
43 | 6335|6345 | 6355 | 6365 | 6375 | 6385 | 6395|6405 (6415 | 6425 | 1 2 3 4 5 6 7 8 9
44 | 6435|6444 | 6454 | 6464 | 6474 | 6484 | 6493|6503 6513 | 6522 | 1 2 3 4 5 6 7 8 9
45 | 6532|6542 | 6551 | 6561 | 6471 | 6580 | 6590|6599 6609 | 6618 | 1 2 3 4 5 6 7 8 9
46 | 6628|6637 | 6646 | 6656 | 6665 | 6675 | 6684|6693 6702 | 6712 | 1 2 3 4 5 6 7 7 8
47 | 6721|6730 | 6739 | 6749 | 6758 | 6767 | 6776|6785 6794 | 6803 | 1 2 3 4 5 5 6 7 8
48 | 6812|6821 | 6830 | 6839 | 6848 | 6857 | 6866|6875 6884 [ 6893 | 1 2 3 4 4 5 6 7 8
49 | 6902|6911 | 6920 | 6928 | 6937 | 6946 | 6955|6964 6972 [ 6981 | 1 2 3 4 4 5 6 7 8

WA fage k86
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N o 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9
50 | 6990|6998 | 7007 | 7016 | 7024 | 7033 | 7042|7050 | 7059 | 7067 | 1 2 3 3 4 5 6 7 8
51 | 7076|7084 | 7093 | 7101 | 7110 | 7118 | 7126| 7135|7143 | 7152 | 1 2 3 3 4 5 6 7 8
52 | 7160|7168 | 7177 | 7185 | 7193 | 7202 | 7210|7218 |7226 | 7235 | 1 2 2 3 4 5 6 7 7
53 | 7243|7251 | 7259 | 7267 | 7275 | 7284 | 7292|7300 | 7308 | 7316 | 1 2 2 3 4 5 6 6 7
54 | 7324|7332 | 7340 | 7348 | 7356 | 7364 | 7372|7380 |7388 | 7396 | 1 2 2 3 4 5 6 6 7
55 | 7404|7412 | 7419 | 7427 | 7435 | 7443 | 7451|7459 | 7466 | 7474 | 1 2 2 3 4 5 5 6 7
56 | 7482|7490 | 7497 | 7505 | 7513 | 7520 | 7528|7536 | 7543 | 7551 | 1 2 2 3 4 5 5 6 7
57 | 7559|7566 | 7574 | 7582 | 7589 | 7597 | 7604|7612 | 7619 | 7627 | 1 2 2 3 4 5 5 6 7
58 | 7634|7642 | 7649 | 7657 | 7664 | 7672 | 7679|7686 | 7694 | 7701 | 1 1 2 3 4 4 5 6 7
59 | 7709|7716 | 7723 | 7731 | 7738 | 7745 | 7752|7760 | 7767 | 7774 | 1 1 2 3 4 4 5 6 7
60 | 7782 (7789 | 7796 | 7803 | 7810 | 7818 | 7825|7832 | 7839 (7846 | 1 1 2 3 4 4 5 6 6
61 | 7853|7860 | 7768 | 7875 | 7882 | 7889 | 7896|7903 | 7910 | 7917 | 1 1 2 3 4 4 5 6 6
62 | 7924|7931 | 7938 | 7945 | 7952 | 7959 | 7966|7973 | 7980 | 7987 | 1 1 2 3 3 4 5 6 6
63 | 7993 |8000 | 8007 | 8014 | 8021 | 8028 | 8035|8041 | 8048 | 8055 | 1 1 2 3 3 4 5 5 6
64 | 8062|8069 | 8075 | 8082 | 8089 | 8096 | 8102|8109 |8116 |8122 | 1 1 2 3 3 4 5 5 6
65 | 8129 (8136 | 8142 | 8149 | 8156 | 8162 | 8169|8176 (8182 (8189 | 1 1 2 3 3 4 5 5 6
66 | 8195|8202 | 8209 | 8215 | 8222 | 8228 | 8235|8241 8248 |8254 | 1 1 2 3 3 4 5 5 6
67 | 8261 |8267 | 8274 | 8280 | 8287 | 8293 | 8299|8306 | 8312 | 8319 | 1 1 2 3 3 4 5 5 6
68 | 8325|8331 | 8338 | 8344 | 8351 | 8357 | 8363|8370 (8376 |8382 | 1 1 2 3 3 4 4 5 6
69 | 8388|8395 | 8401 | 8407 | 8414 | 8420 | 8426|8432 (8439 | 8445 | 1 1 2 2 3 4 4 5 6
70 | 8451 (8457 | 8463 | 8470 | 8476 | 8482 | 8488|8494 | 8500 | 8506 | 1 1 2 2 3 4 4 5 6
71 | 8513|8519 | 8525 | 8531 | 8537 | 8543 | 8549|8555 | 8561 | 8567 | 1 1 2 2 3 4 4 5 5
72 | 8573|8579 | 8585 | 8591| 8597 | 8603 | 8609|8615 |8621 | 8627 | 1 1 2 2 3 4 4 5 5
73 | 8633|8639 | 8645 | 8651 | 8657 | 8663 | 8669|8675 | 8681 | 8686 | 1 1 2 2 3 4 4 5 5
74 | 8692|8698 | 8704 | 8710 | 8716 | 8722 | 8727|8733 | 8739 | 8745 | 1 1 2 2 3 4 4 5 5
75 | 8751 (8756 | 8762 | 8768 | 8774 | 8779 | 8785|8791 (8797 8802 | 1 1 2 2 3 3 4 5 5
76 | 8808|8814 | 8820 | 8825 | 8831 | 8837 | 8842|8848 |8854 | 8859 | 1 1 2 2 3 3 4 5 5
77 | 8865|8871 | 8876 | 8882 | 8887 | 8893 | 8899|8904 | 8910 | 8915 | 1 1 2 2 3 3 4 4 5
78 | 8921|8927 | 8932 | 8938 | 8943 | 8949 | 8954|8960 | 8965 | 8971 | 1 1 2 2 3 3 4 4 5
79 | 8976|8982 | 8987 | 8993 | 8998 | 9004 | 9009|9015 |9020 | 9025 | 1 1 2 2 3 3 4 4 5
80 | 9031 (9036 | 9042 | 9047 | 9053 | 9058 | 9063|9069 (9074 (9079 | 1 1 2 2 3 3 4 4 5
81 | 9085|9090 | 9096 | 9101 | 9106 | 9112 | 9117|9122 |9128 |9133 | 1 1 2 2 3 3 4 4 5
82 | 9138|9143 | 9149 | 9154 | 9159 | 9165 | 9170|9175 | 9180 |9186 | 1 1 2 2 3 3 4 4 5
83 | 9191|9196 | 9201 | 9206 | 9212 | 9217 | 9222|9227 | 9232 |9238 | 1 1 2 2 3 3 4 4 5
84 | 9243|9248 | 9253 | 9258 | 9263 | 9269 | 9274|9279 (9284 |9289 | 1 1 2 2 3 3 4 4 5
85 | 9294 (9299 | 9304 | 9309 | 9315 | 9320 | 9325|9330 (9335 (9340 | 1 1 2 2 3 3 4 4 5
86 | 9345|9350 | 9355 | 9360 | 9365 | 9370 | 9375|9380 | 9385 | 9390 | 1 1 2 2 3 3 4 4 5
87 | 9395|9400 | 9405 | 9410 | 9415 | 9420 | 9425|9430 | 9435 | 9440 | O 1 1 2 2 3 3 4 4
88 | 9445|9450 | 9455 | 9460 | 9465 | 9469 | 9474|9479 | 9484 |9489 | O 1 1 2 2 3 3 4 4
89 | 9494|9499 | 9504 | 9509 | 9513 | 9518 | 9523|9528 | 9533 | 9538 | O 1 1 2 2 3 3 4 4
90 | 9542 (9547 | 9552 | 9557 | 9562 | 9566 | 9571|9576 | 9581 | 9586 | O 1 1 2 2 3 3 4 4
91 | 9590 (9595 | 9600 | 9605 | 9609 | 9614 | 9619|9624 | 9628 | 9633 | O 1 1 2 2 3 3 4 4
92 | 9638 (9643 | 9647 | 9652 | 9657 | 9661 | 9666|9671 | 9675 | 9680 | O 1 1 2 2 3 3 4 4
93 | 9685 (9689 | 9694 | 9699 | 9703 | 9708 | 9713|9717 | 9722 | 9727 | O 1 1 2 2 3 3 4 4
94 | 9731 | 9736| 9741 | 9745 | 9750 | 9754 | 9759|9763 | 9768 |9773 | O 1 1 2 2 3 3 4 4
95 | 9777 (9782 | 9786 | 9791 | 9795 | 9800 | 9805|9809 | 9814 | 9818 | O 1 1 2 2 3 3 4 4
96 | 9823 (9827 | 9832 | 9836 | 9841 | 9845 | 9850|9854 | 9859 9863 | O 1 1 2 2 3 3 4 4
97 | 9868 9872 | 9877 | 9881 | 9886 | 9890 | 9894|9899 [ 9903 [ 9908 | O 1 1 2 2 3 3 4 4
98 | 9912 (9917 | 9921 | 9926 | 9930 | 9934 | 9939|9943 | 9948 9952 | O 1 1 2 2 3 3 4 4
99 | 9956 (9961 | 9965 | 9969 | 9974 | 9978 | 9983|9987 | 9997 | 9996 | O 1 1 2 2 3 3 3 4

Rationalised 2023-24
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R 11

N o 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9
00 | 1000|1002 | 1005 | 1007 | 1009 | 1012 | 1014|1016 | 1019 | 1021 | O (0] 1 1 1 1 2 2 2
.01| 1023|1026 | 1028 | 1030 | 1033 | 1035 | 1038|1040 | 1042 | 1045 | O (0] 1 1 1 1 2 2 2
.02| 1047|1050 | 1052 | 1054 | 1057 | 1059 | 1062|1064 | 1067 | 1069 | O 0o 1 1 1 1 2 2 2
.03 | 1072|1074 | 1076 | 1079 | 1081 | 1084 | 1086|1089 | 1091 | 1094 | O (0] 1 1 1 1 2 2 2
.04 | 1096|1099 | 1102 | 1104 | 1107 | 1109 | 1112|1114 (1117|1119 [ O 1 1 1 1 2 2 2 2
.05| 1122|1125| 1127 | 1130| 1132 | 1135 | 1138|1140 | 1143 | 1146 | O 1 1 1 1 2 2 2 2
.06| 1148|1151 | 1153 | 1156 | 1159 1161 | 1164|1167 [1169| 1172 | O 1 1 1 1 2 2 2 2
.07 | 1175|1178 | 1180 | 1183 | 1186 1189 | 1191|1194 [ 1197 | 1199 | O 1 1 1 1 2 2 2 2
.08 | 1202|1205 1208 | 1211 | 1213 | 1216 | 1219|1222 | 1225| 1227 | O 1 1 1 1 2 2 2 3
.09| 1230|1233 | 1236 | 1239 | 1242 | 1245 | 1247|1250 | 1253 | 1256 | O 1 1 1 1 2 2 2 3
.10 12591262 | 1265 | 1268 | 1271 | 1274 | 1276|1279 | 1282 | 1285 | O 1 1 1 1 2 2 2 3
.11 1288|1291 | 1294 | 1297 | 1300 | 1303 | 1306|1309 | 1312 | 1315 | O 1 1 1 2 2 2 2 3
.12] 1318|1321 | 1324 | 1327 | 1330 | 1334 | 1337|1340 | 1343 | 1346 | O 1 1 1 2 2 2 2 3
.13 | 1349|1352 | 1355 | 1358 | 1361 | 1365 | 1368|1371 | 1374 | 1377 | O 1 1 1 2 2 2 3 3
.14| 1380|1384 | 1387 | 1390 | 1393 | 1396 | 1400|1403 | 1406 | 1409 [ O 1 1 1 2 2 2 3 3
.15| 1413|1416 | 1419 | 1422 | 1426 | 1429 | 1432|1435 (1439|1442 | O 1 1 1 2 2 2 3 3
.16| 1445|1449 | 1452 | 1455 | 1459 | 1462 | 1466|1469 | 1472 | 1476 | O 1 1 1 2 2 2 3 3
.17 1479|1483 | 1486 | 1489 | 1493 | 1496 | 1500|1503 | 1507 | 1510 | O 1 1 1 2 2 2 3 3
.18 | 1514|1517 | 1521 | 1524 | 1528 | 1531 | 1535|1538 | 1542 | 1545 | O 1 1 1 2 2 2 3 3
.19| 1549|1552 | 1556 | 1560 | 1563 | 1567 | 1570|1574 | 1578 | 1581 | O 1 1 1 2 2 3 3 3
.20 | 1585(1589 | 1592 | 1596 | 1600 | 1603 | 1607|1611 |1614| 1618 | O 1 1 1 2 2 3 3 3
21| 1622|1626 | 1629 | 1633 | 1637 | 1641 | 1644|1648 | 1652 | 1656 | O 1 1 2 2 2 3 3 3
.22/| 1660|1663 | 1667 | 1671 | 1675 | 1679 | 1683|1687 [ 1690 | 1694 | O 1 1 2 2 2 3 3 3
.23| 1698|1702 | 1706 | 1710 | 1714 | 1718 | 1722|1726 | 1730 | 1734 | O 1 dl 2 2 2 3 3 4
24| 1738|1742 | 1746 | 1750 | 1754 | 1758 | 1762|1766 | 1770 | 1774 | O 1 1 2 2 2 3 3 4
.25| 1778|1782 | 1786 | 1791 | 1795 1799 | 1803|1807 | 1811 | 1816 | O 1 1 2 2 2 3 3 4
26| 1820|1824 | 1828 | 1832 | 1837 | 1841 | 1845|1849 | 1854 | 1858 | O 1 1 2 2 3 3 3 4
27| 1862|1866 | 1871 | 1875 1879 | 1884 | 1888|1892 | 1897 | 1901 | O 1 1 2 2 3 3 3 4
.28( 1905|1910 | 1914 | 1919 1923 | 1928 | 1932|1936 | 1941 | 1945 | O 1 1 2 2 3 3 4 4
.29( 1950|1954 | 1959 | 1963 | 1968 | 1972 | 1977|1982 | 1986 | 1991 | O 1 1 2 2 3 3 4 4
.30| 1995|2000 | 2004 | 2009 | 2014 | 2018 | 2023|2028 (2032 | 2037 | O 1 1 2 2 3 3 4 4
.31| 2042|2046 | 2051 | 2056 | 2061 | 2065 | 2070|2075 | 2080 | 2084 | O 1 1 2 2 3 3 4 4
.32| 2089(2094 | 2099 | 2104 | 2109 | 2113 | 2118(2123 (2128|2133 | O 1 1 2 2 3 3 4 4
.33| 2138|2143 | 2148 | 2153 | 2158 | 2163 | 2168(2173 |2178| 2183 | O 1 1 2 2 3 3 4 4
.34| 2188(2193 | 2198 | 2203 | 2208 | 2213 | 2218|2223 |2228 | 2234 | 1 1 2 2 3 3 4 4 5
.35( 2239|2244 | 2249 | 2254 | 2259 | 2265 | 2270|2275 |2280 | 2286 | 1 1 2 2 3 3 4 4 5
.36( 2291|2296 | 2301 | 2307 | 2312 | 2317 | 2323(2328 2333|2339 | 1 1 2 2 3 3 4 4 5
.37| 2344|2350 | 2355 | 2360 | 2366 | 2371 | 2377|2382 2388|2393 | 1 1 2 2 3 3 4 4 5
.38| 2399(2404 | 2410 | 2415 | 2421 | 2427 | 2432|2438 2443|2449 | 1 1 2 2 3 3 4 4 5
.39| 2455|2460 | 2466 | 2472 | 2477 | 2483 | 2489|2495 | 2500 | 2506 | 1 1 2 2 3 3 4 5 5
.40| 2512|2518 | 2523 | 2529 | 2535 2541 | 2547|2553 (2559 | 2564 | 1 1 2 2 3 4 4 5 5
41| 2570|2576 | 2582 | 2588 | 2594 | 2600 | 2606|2612 | 2618 | 2624 | 1 1 2 2 3 4 4 5 5
42| 2630|2636 | 2642 | 2649 | 2655 | 2661 | 2667|2673 | 2679 | 2685 | 1 1 2 2 3 4 4 5 6
43| 2692|2698 | 2704 | 2710 | 2716 | 2723 | 2729|2735 | 2742 | 2748 | 1 1 2 3 3 4 4 5 6
44| 2754|2761 | 2767 | 2773 | 2780 | 2786 | 2793|2799 | 2805 | 2812 | 1 1 2 3 3 4 4 5 6
45| 2818(2825| 2831 | 2838 | 2844 | 2851 | 2858|2864 | 2871 | 2877 | 1 1 2 3 3 4 5 5 6
46| 2884(2891 | 2897 | 2904 | 2911 | 2917 | 2924|2931 | 2938|2944 | 1 1 2 3 3 4 5 5 6
47| 2951|2958 | 2965 | 2972 | 2979 | 2985 | 2992|2999 | 3006 | 3013 | 1 1 2 3 3 4 5 5 6
48| 3020|3027 | 3034 | 3041 | 3048 | 3055 | 3062|3069 | 3076 | 3083 | 1 1 2 3 3 4 5 6 6
.49| 3090[3097 | 3105 | 3112 | 3119| 3126 | 31333141 |3148]| 3155 | 1 1 2 3 3 4 5 6 6

WA foage k88
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N o 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9
.50 | 3162|3170 | 3177 | 3184 | 3192 | 3199 | 3206|3214 (3221|3228 | 1 1 2 3 4 4 5 6 7
.51 | 3236|3243 | 3251 | 3258 | 3266 | 3273 | 3281|3289 |3296 | 3304 | 1 2 2 3 4 5 5 6 7
.52| 3311|3319 | 3327 | 3334 | 3342 | 3350 | 3357|3365 |3373| 3381 | 1 2 2 3 4 5 5 6 7
.53 | 3388|3396 | 3404 | 3412 | 3420 | 3428 | 3436|3443 3451|3459 | 1 2 2 3 4 5 6 6 7
.54 | 3467|3475 | 3483 | 3491 | 3499 | 3508 | 3516|3524 | 3532 | 3540 | 1 2 2 3 4 5 6 6 7
.55 | 3548|3556 | 3565 | 3573 | 3581 | 3589 | 3597|3606 | 3614 | 3622 | 1 2 2 3 4 5 6 7 7
.56 | 3631|3639 | 3648 | 3656 | 3664 | 3673 | 3681|3690 | 3698 | 3707 | 1 2 3 3 4 5 6 7 8
.57 | 3715|3724 | 3733 | 3741 | 3750 | 3758 | 3767|3776 |3784 | 3793 | 1 2 3 3 4 5 6 7 8
.58 | 3802|3811 | 3819 | 3828 | 3837 | 3846 | 3855|3864 | 3873|3882 | 1 2 3 4 4 5 6 7 8
.59 | 3890|3899 | 3908 | 3917 | 3926 | 3936 | 3945|3954 | 3963 | 3972 | 1 2 3 4 5 5 6 7 8
.60 | 3981|3990 | 3999 | 4009 | 4018 | 4027 | 4036|4046 (4055 | 4064 | 1 2 3 4 5 6 6 7 8
.61| 4074|4083 | 4093 | 4102 | 4111| 4121 | 4130(4140|4150| 4159 | 1 2 3 4 5 6 7 8 9
.62 | 4169|4178 | 4188 | 4198 | 4207 | 4217 | 4227|4236 | 4246 | 4256 | 1 2 3 4 5 6 7 8 9
.63 | 4266|4276 | 4285 | 4295 | 4305 | 4315 | 4325(4335 (4345|4355 | 1 2 3 4 5 6 7 8 9
.64 | 4365|4375 | 4385 | 4395 | 4406 | 4416 | 4426|4436 | 4446|4457 | 1 2 3 4 5 6 7 8 9
.65 | 4467|4477 | 4487 | 4498 | 4508 | 4519 | 4529|4539 | 4550 | 4560 | 1 2 3 4 5 6 7 8 9
.66 | 4571|4581 | 4592 | 4603 | 4613 | 4624 | 4634|4645 | 4656 | 4667 | 1 2 3 4 5 6 7 9 10
.67 | 4677|4688 | 4699 | 4710 | 4721 | 4732 | 4742|4753 |4764 | 4775 | 1 2 3 4 5 7 8 9 10
.68 | 4786|4797 | 4808 | 4819 | 4831 | 4842 | 4853|4864 |4875|4887 | 1 2 3 4 6 7 8 9 10
.69 | 4898|4909 | 4920 | 4932 | 4943 | 4955 | 4966|4977 | 4989 | 5000 | 1 2 3 5 6 7 8 9 10
.70 | 5012|5023 | 5035 | 5047 | 5058 | 5070 | 5082|5093 5105 | 5117 | 1 2 4 5 6 7 8 9 11
.71| 5129|5140 | 5152 | 5164 | 5176 | 5188 | 5200|5212 | 5224 | 5236 | 1 2 4 5 6 7 8 1011
.72 | 5248|5260 | 5272 | 5284 | 5297 | 5309 | 5321|5333 | 5346 | 5358 | 1 2 4 5 6 7 9 1011
.73 | 5370|5383 | 5395 | 5408 | 5420 | 5433 | 5445|5458 | 5470 | 5483 | 1 3 4 5 6 8 9 1011
.74 | 5495|5508 | 5521 | 5534 | 5546 | 5559 | 5572|5585 | 5598 | 5610 | 1 3 4 5, 6 8 9 10 12
.75 | 5623|5636 | 5649 | 5662 | 5675 | 5689 | 5702|5715 | 5728 | 5741 | 1 3 4 5 7 8 9 10 12
.76 | 5754|5768 | 5781 | 5794 | 5808 | 5821 | 5834|5848 | 5861 | 5875 | 1 3 4 5 7 8 9 1112
.77 | 5888|5902 | 5916 | 5929 | 5943 | 5957 | 5970|5984 | 5998 | 6012 | 1 3 4 5 7 8 10 1112
.78 | 6026 | 6039 | 6053 | 6067 [ 6081 | 6095 | 6109|6124 |6138| 6152 | 1 3 4 6 7 8 10 1118
.79| 6166|6180 | 6194 | 6209 | 6223 | 6237 | 6252|6266 | 6281 | 6295 | 1 3 4 6 7 9 10 1118
.80 | 6310|6324 | 6339 | 6353 | 6368 | 6383 | 6397|6412 (6427 | 6442 | 1 3 4 6 7 9 10 12138
.81 | 6457|6471 | 6486 | 6501 | 6516 | 6531 | 6546|6561 | 6577 | 6592 | 2 3 5 6 8 9 11 1214
.82 | 6607|6622 | 6637 | 6653 | 6668 | 6683 | 6699|6714 |6730 | 6745 | 2 3 5 6 8 9 11 1214
.83 | 6761|6776 | 6792 | 6808 | 6823 | 6839 | 6855|6871 | 6887 | 6902 | 2 3 5 6 8 9 11 1314
.84 | 6918|6934 | 6950 | 6966 | 6982 | 6998 | 7015|7031 | 7047 | 7063 | 2 3 5 6 8 10| 11 1315
.85 | 7079|7096 | 7112 | 7129 | 7145 | 7161 | 7178|7194 |7211 | 7228 | 2 3 5 7 8 10| 12 1315
.86 | 7244|7261 | 7278 | 7295 | 7311 | 7328 | 7345|7362 | 7379 | 7396 | 2 3 5 7 8 10| 12 1315
.87 | 7413|7430 | 7447 | 7464 | 7482 | 7499 | 7516|7534 | 7551 | 7568 | 2 3 5 7 9 10| 12 1416
.88 | 7586|7603 | 7621 | 7638 | 7656 | 7674 | 7691|7709 | 7727 | 7745 | 2 4 5 7 9 11 12 1416
.89 | 7762|7780 | 7798 | 7816 | 7834 | 7852 | 7870|7889 | 7907 | 7925 | 2 4 5 7 9 11 13 1416
.90 | 7943|7962 | 7980 | 7998 | 8017 | 8035 | 8054|8072 8091 [ 8110 | 2 4 6 7 9 11 13 1517
.91 | 8128|8147 | 8166 | 8185 | 8204 | 8222 | 8241|8260 |8279| 8299 | 2 4 6 8 9 11 13 1517
.92 | 8318|8337 | 8356 | 8375 | 8395 | 8414 | 8433|8453 |8472| 8492 | 2 4 6 8 10 12| 14 1517
.93 | 8511|8531 | 8551 | 8570 | 8590 | 8610 | 8630|8650 | 8670 | 8690 | 2 4 6 8 10 12| 14 1618
.94 | 8710|8730 | 8750 | 8770 | 8790 | 8810 | 8831|8851 |8872| 8892 | 2 4 6 8 10 12| 14 1618
.95 | 8913|8933 | 8954 | 8974 | 8995 | 9016 | 9036|9057 9078 [ 9099 | 2 4 6 8 10 12| 15 1719
.96 | 9120|9141 | 9162 | 9183 | 9204 | 9226 | 9247|9268 [ 9290 | 9311 | 2 4 6 8 11 13| 15 1719
.97 | 9333|9354 | 9376 | 9397 | 9419 | 9441 | 9462|9484 | 9506 | 9528 | 2 4 7 9 11 13| 15 1720
.98 | 9550|9572 | 9594 | 9616 | 9638 | 9661 | 9683|9705 | 9727 | 9750 | 2 4 7 9 11 13| 16 1820
.99 | 9772|9795 | 9817 | 9840 | 9863 | 9886 | 9908|9931 | 9954 | 9977 | 2 5 7 9 11 14| 16 1820
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1.4
1.6
1.8

17
.19
.21

.24

T
:

.26
.28
.30
.33
.35
.38
.40

e R T T .

2.4

2.5
2.6
2.9
2.12
2.14

2.16

3.2
3.4

3.6
3.8
3.9
3.10

0.617 m, 0.01 @1 0.99, 0.67
33.5%

~1.5x10 %, 1.25x10 ' m
73.58 Kk Pa

10g

269.07 K

0.061 M

I T, Tl Telgehial
2.45x% 10 °M

A H 3.2

0.65’

17.44 mm Hg

280.7 torr, 32 torr

Xo, 4.6 X107, x 9.22% 10"
5.27 x 10" atm.

124.0 S cm” mol™
1.85 x 10°

1F, 4.44F

1.8258 g

16.23 M 1.5
157.8 mL 1.7
17.95 m T 9.10 M 1.9
40.907 g mol ' 1.16
12.08 k Pa 1.18
23 g mol ', 3.53 kPa 1.20
A=2558uda B =42.64 u 1.22
KCl, CH,OH, CH,CN, &g 1.25
5m 1.27
1.424% 1.29
4575 g 1.32
i=1.0753,K,=3.07x10" 1.34
178x 107 1.36
0.6 T2 0.4 1.39
0.03 mol CaCl, 1.41
Tcheh 2

(i) E°=0.34V, A,G° =-196.86 kJ mol ', K = 3.124 x 10**

(ii) E°® = 0.03V, A,G®° = -2.895 kJ mol ', K = 3.2

(i) 2.68V, (i) 0.53 V, (iii) 0.08 V, (iv) -1.289 V
1.56 V 2.8
0.219 cm™’ 2.11
3F, 2F, 5F 2.13
2F, 1F 2.15
14.40 min, %W 0.427 g, % 0.437 g

Teheh 3

(i 8.0 x 10° mol L' s™'; 3.89 x 107

bar/?s™

(@) 4 T

(i) 4.67 x 10® mol L's™
(@) =7 = k[A][B]?

mol L' s

(i) Ya T

(i) 1.98 x 102 s™

(i) 9 T

A% fau sfafear & i 1.5 ® 91 B & fau g @

Rationalised 2023-24



3.11
3.13
3.14

3.17
3.20
3.23
3.25
3.27
3.29
3.30

4.2
4.5

4.6
4.10

4.13

4.18

4.21

4.23
4.24
4.28
4.30
4.36
4.38

a1 fm = k[A]B]:; 901 feeri® = 6.0 M min™
(i) 3.47 x 10° ¥&He (i) 0.35 e (iii) 0.173 a9
1845 4 3.16 4.6 x 10° s
0.7814 pg T 0.227 pg. 3.19 77.7 AT
2.20 x 10° s 3.21 2.23 x 10° s, 7.8 x10™* atm s’
3.9 x 10” s 3.24 0.135 M
0.158 M 3.26 232.79 kJ mol™’
239.339 kJ mol’ 3.28 24°C
E, = 76.750 kJ mol', k = 0.9965 x 10° s’
52.8 kJ mol™*
Tcheh 4
Mn2* & 3d° fa=Id & SN0 359 @ e Bl
Tl TR STerERTd

3@ (SHfEam) (+2), +3, +4, +5
3d° (HIFIT) +3, +4, +6
3 (HTS) +2, +4, +6, +7
3a (Fret) +2, +3, (Fapell )
3d* & Tawen | & ¢ fomma 7 g
2 VO3 , ®WE CrO2™ , Wifie MnO
+3 SR ST TeHE! 1 A= SR STeeel 7| +3 R0 SToeen & AR Fo o
+2 U1 +4 ST Sreeed e S ©
HHAT Tedll H SRR ST +1 § I=aaH SRR et § U % S ¥ uRafdd B9 g
I, W § +2, +3, +4, +5, +6, +7 | URed &1 Wehell €| Safeh STHHHU qeall § T8 G =aTceh
21 ST Heg < 1 AW BN © S, +2, +4, T +3, +5, +4, +6 M
Sc* ! BIE T, AR d— FHeehl i SURAM & HRO 377 At Seia faee o T g a0 I8 d-d FHu
3m
(1) Cr>* T T # fored it & o e 2 o 1 o o forar (t,) ) siferdk v @1 M@ ¥ Mnq
o qfiadT 3d* W 3d°; 3d° T T T R
(i) CFSE & Ul S o R0l St o 31fereh St skl gl el 21
(iif) STOTISH 12l STelsh STl d 39 i Fehlor o fog smagaes o1 Toedt &1 aifd ool et 21
Cu (+1) Tl SiedienTor Tereen Y wid 8, e herasy 3d'° fa=md g 2|
ST Selee Mn®=4; Cr*=3; V*'=2; Ti*=1; aitde & Cr'|
fgda sm1 59, 95,1021
R 103, +3
Ti*=2, V**=3, Cr**=3, Mn*=5, Fe*=6, Fe*'=5, Co>, Ni**=8, Cu?=9
Minm+2) = 2-2, n~ 1, d’sp’, CN- Jaa ferme
= 5.3, n ~ 4, sp*d?, H,0 a1 feroe
=5.9, n =5, sp? Cl goa feo

164y, IX..

Rationalised 2023-24



5.5
5.6

5.9

5.12
5.13

5.14

5.23

5.28
5.32

TeE 5

@ + (i) +3 (i) +2 (iv) +3 v) +3
@ [Zn(OH),I” ¥)[Co(NH,)_(ONO)J]*" (ix) [CuBr,]*

(ii) K,[PdCl,] (vi) [Co(NH,),J,(SO,), (x) [Co(NH,) (NO,)I*"
(i) [Pt(NH,),CL,)] (vii) K,[Cr(C,0,).]

(iv) K,[Ni(CN),] (viii) [Pt(NHs)G]

(@)

i) [Cr(C,0,),]° ; Nil

(ii) [Co(NH,),CL] ; q (fac- a1 mer-)

T ( wHu o ww fermar)

Sefar faea™ & Ccuso, &1 #fEd [Cu(H,0),]S0, #, e Ffiem 1 [Cu(H,0),*" i o %R

g R

() KF faew w, gda H,0 fare F fomrel gm wfewenfoa g0 € @on [CuF,|” @od &7 & S &4
ST W T
[Cu(H,0),I* +4F - [CuF,]” +4H,0

(i) 9@ KC1 faamn smar 8, Cl ferre géat H,0 femrel ®1 wfawenfod ¥ [CuCl,)” e oA & fome
T IR B OEE R

[Cu(H,0),]*" +4Cl — [CuCl]” + 4H,0

[Cu(H,0),]* + 4 CN - [Cu(CN),J* +4H,0

I CN” T woa fas %, I8 Cu® oM & WY 9gd Rl TFd 99§ H,S T waifEd s
W, CuS H EEY A § T G Cu’” AP Sy & T
d-heeh wh1 AR

(i) OS = +3, CN = 6, d-Feiehl 1 AT (t,° e’),

(ii) OS = +3, CN = 6, d’ (t,,),

(iii) OS = +2, CN = 4, d" (t,’ e,

(iv) OS = +2, CN = 6, d’ (t,,” e,").

(i) 9.29 (i) 9.30 (i)  9.31 (iii

() TaeH-TEEtE 9ot | farrel w1 wuE-

H,O < NH, <NO,

oq: Ufad W &1 el (e d H OB

[Ni(H,0)]*" < [Ni(NH,) > < [Ni(NO,) ]*

W YHR eEifud amesd (E = he/)) 1 %W 9k fawid =hm

WA fogm k62
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