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FOREWORD

The Natioral Curricuharn Frarnework (NCE), 2006 recorrnnicricds thal chdldrervs ile ot selool st e
Itnked totheir life cutside the schonl. This princtple marks a deparure fromthe legacy of bookdsh leaming
which continnes inshape oursystem and canses a gap befween the school. home and community. The
syllahi and texthonks developed on the basis of NCF signifi-an attermpt tn implernent: this basic idea. "They
alsoattempr tndison rage rote leamingand the matntenanceof sharp boundanes between ditferent subect.
arcels. Wehope these ncziants will ke ussigriBeanly it erin (e dircetiery ol sl dldcontred systorn
ol eohaesttior oudined i e Nevdorzal Tolicy on Education [ 1986).

Thie success of tis ellorl deperids on Gie steps thal school prinetpals smd weacliers will ke Lo
crcorsgic children torelleet cn their awrn learmingand o puarsue iinsginstive activilics saod gquestions.
Woerrnst rocogrnise that giver space, Urne srd eedon, claldn genersle niew knowlodse by ergigings
withs the frdorrnetion passed an tolern by adults, Treating (e proscribed texibool as e sole basis
of examination 1s one of the key reasons why other resources and sites of learning are ignore.
Inculeating creativity and initiative is possible ifwe percetve and treat children as participants in
learning, not as recetvers of a fixed boddy of knowledge.

‘These atms imply eonsiderabls chiange 0 school routinegs and morde of flunctioning, Flexability in
the dailtv time-table is as necessarvas rigour inimplementing the annual calender so that the requirerd
number ofteachingdays are actualiydevoted inteaching, “The methods nsedfor teachingand evaluation
will elsodeterroine how cllectve Uhis lexthbook proves Lor inaking childranslile at school abiaggoy
cxpxericnice, ralier thana souree ol siress ar boredorn, Syllatbnas desigrers ave ried 1o address Ui
problern of cuoricilar burdenn by restracthoring srid reorieriryg knowdedge @ dillereril stages witl
preser consideration lor chld presyvebolosy and e e avaikable for weacl gz The exibook aberngls
toenhance this enceavour by giving higher priogity aned space to opportinities for contemplation aned
wordering, ciscussion insmall groups, andactivities requirng haneds-on experience.

“The National Council of Echucational Research and Training (NCER D appreciates the hardwork
done hv the texthook development conunittee responsible tor this ook, Wewish to thank the
Chatrperson of the arkisory groupin science and mathematics. Professor. V. Narlikar and the Chief
Adhisor lor s book, Prolessor B. L. Khandelwel lor guaiding the work ol thds cormrniliee. Several
Lenchiers contribuled Lo the developrenl ol (s lexthook; we are gratelal o their principsls lor
rrking this possible, We are indebted o e institation:s and ongganisationss which henve generonsly
perzrtied us o dravw upxor iclr resources, mnalerial smd persormicl. As anl orgerdsabon cormoilied o
systemic reforim and continuons impravernent in the quality of tts procducts, NCER Twelcomes
commentsand snggestionswhich will enable us to unedertake further revision ancd refinsment.

Dircactor
MNesw [Delht Naticaal Conneil of Educational
20 Devernbey 2005 [Research aned Training
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2 O @RSyEm Moo o kikeo. nf)iMoak sEruadrlulad afynemomls apgasinng
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th 7 P
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sLaomoilael aommame, AT, = (K 111

epwmlems ayoldoloem adzs, [1=1 n, RT/V

alflel [alinlel EhelGeSONREIR;daE TVodlmwla] { afim ~r IS Hailand aaly
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1.041

COREAOOE 2015 g () = = =
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[CH,COO | == 0.0106 x 0,041, [H] = ne= 0.0106 x 0.041.

ICH,COO NIH'| 0.0106 x 0.041 x 0.0106 x 0.04]
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=1.8x 107
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2N — gadyjamsEsd agm paoidommoniod A oyes mauso 10 dlmigled 0.5 sacdd L V=3

aflad (.4 gmned L ! seied egpmnam;. m eoemmsollsel anms ooy rxiines ehshancss)d.

4.2 @I I0GOTm Ml @eEleIDseERBIRs Nonsm, Bidce (UIMMERSS TUseImUilal), Moaflel, e
@silam mujewi] Do SEERIW ABIS dmhEEBUd eomu(aludomm dlasslnm quoswlorleamm).

SO0 QIS SR

4,2,1 DINSHA DS

@y MuRile @onktlerndsd ao) XRBEmDmEmIDTG Mloss ems dpdilel
Wanen RElG:IDHEINNEWe DOl INERSIHSW e NILMSL BRHUNWI]EH0,

TUIML s RElLXOMEIIENS VOULHRWHS @oSkNuNIMOMmIERE o rdamn mlkossled
(Il laaameom Mloes) Mlomie (rale law) «fam) aowan),. molsm
@R TUEADBLe  (Fate equation) afome mloeaylemwoms (rafe expression)
afiame Alglenoe.
422  mlaammlo a5k 4.1 cmi_r:jg__ﬂp&ag?ﬂ@ TUEAE SO0 G0 md&mm;@;@s RISD
BARMBa) AT roEla] GoTuianidemo aldea)o EITETN] af}TTmET. GMH0BTla]
e L ~
‘fl o ANElELIHEBSIRNG NONSD HAWBeINTHMMTeele] Halmen) oIl
temoaa; ao MIBEe) S)SHM). @ROIMInE oM AINGENM IS @0Elhitnh@BR)NS KOs
(Rate equation
et b Tl EES) lan Py
andrate constant) e er e
SHIOERNISTE &) OOMULIUDER o A IGINETT] S d:
aA+bB — cC+dD
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mailas . b, ¢, d aparlal apdle:006EEa0502)e DOla[MEESNS e OTUTY
Eleh@ernailan’a (REmoshers Boar.
0 @MU Idmmmamna Mloea e DEBEM af)$)moo:
meses = [Al* 1B (1.1
DS &VTSH3 X, ¥ aparlo arcleond:mBEins imsmomanaots 4, b
af)THlUEES) EILADHEED Ty i@IHleDbEtd Haloe. ElGHSIRIGED TUN
O o DEIREHNI0 afl$Itoo:

diloaes = k [AI* [BIY (1.1=)
CAIRL_ g
4 = A [B] @.4b)

mamoe quamddaie (1.1 bl apauesam meses; muanodye (dillerential rale
equAtion] apomTloea S @alas K afyamo) @pmiseuikicshe @RINeD aless
aerilaomaoam. 4.4 adan ToaUad e DoTundomnaloes]nn GREleioems
@S UmEE0S] Wl leayam). GREIMINE @D TUEUIE:Le POTV{RIIBEHHM
mloes wloee apeglslat Blods noove AfINl@ea|Sian). GRMOWE, o]
@ MBI IEHIHE AOMOINETH0MEIDI@ WiEMMEOHIS GReliend, daeld
DHMEWD DBB A0} G\ @isonlcles podamle arleidsHmEERs CroBod IS
O30S @eSkTUNXNEmIsE o ardomaxriioes duialhflesmeilam aileed ailode
afamslesce.

B3InORETNEIE,

2NOIg) + O,(g — 2NO,, (g)

X0 (NSNS AfjenBrn] oM Alrudomnmngs EpEe00m Hvlomio.
@mow] apdleonsmaErgiaanarand wined quilensw] mloEmlesnoms ey
TIHF NONEDIHE BOY0 UD)TOHCWI Moo LSIGE AMEIeTWe NOUSMHE)
BoQe UDEWMHEWD DalPoo, D(nlkdide EIEla DL Mo agls (1.2] ol
mdaslailaleay .
alglas 4.2: NO, ailond ajarlaoanamiland waoeeniloas

430 a0 U6
Qi) a0 (0581
Q3 Q6 122
Ofi) g0 (AR

al@laHemanele aldlewmow]ememosd aysmanamaomamanoai NO oms
ooy Doglaflemaeme O, O D TUAESSH] MIO;OMISHDIe HalDd
csrn.puﬂ (r10@eRmIRes), Moanessas, meonws 0.006 ool 0.381 mol Lls sl
UBWlen3m). @) T0)ailaflesmno Kamuntdomnmiess NO ops nousmmes
IBwe@ED @y uaslesyamanimos . NO aes mousmasiod aoge aloyomos @ O,
ST} Noas® eglonedlweaood alkese goglwo]. o) e llafleaama olodws),
0, 203 RaN%0 SLBIWIENBH NONLTHI B DWIBD TS UATIET. TRHIS EHIENS
0 RO [nINdTmmEmDTG Wlosn; Tuadnids o,

oloss = K[NOJ[O,] nQy; ujailaflesoo.
00 MlosNloaGTHE I @RSEIDDnle 2 RUDS Galkian;am;.

_dir] _ K[NOJ* [0, ]
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pniles Mmoo Mwlewdlesmmmo’ apemmomond Aelemen anekmilad oo oyl
h@la) DS MUEALOS\OMHIHE, NIUIDE®RRINE i BeiREio Tuailel @
TUZiH Oeb AN S a1 @0 leeemzlm T (amissmEBSle GaMNETNIEISETTNENT.

By ~dlal PBOADOEMEEBUT &S] MOIBDE BHhOS)OmIEIH,am;,
(oMo al@latenouwoticlm mloes) e
1 CIICL + CL — OCL, + 111 mloss = k|CIICL, ] |CL)Y2
2 CILCOOCI L +110 — CILCOOII + CILOIL - adless = ke |CILCOOCI L] 1LOP
T DT A UITHNEBSES NOUNRGRSIOS bl T kol GLMNSS BorUTeE]&o6m
FIo e onsmosmeanBulen) MEEN2IIT, HIEMie. BRI

B0} QXN UIARAARG] VBB BRAVIVBUID[0 DatE@ I e O IE]
AN (DDTURIISA]) s BN a0 a0 [0k Bl @yl
@iy 2laf afdliMIDaC TSNS SWITT @D U DIa)I0),

M@Hs monddie 1.1 @8, Wlesed = k [AIF B

A oesae B aesae ooasomailenss 2oge 0o0ueludamm qloeslnm
ADLIEODs MOIDWANTSO;Me UM MU llaflad;am TusalidrBo6m X, ¥ apamial
D ) OIEEREINS AReHOm)d:, RO X + V. @Y B0 Indommomle
@RHHAIM @IGWH NS DAMWS X oM@ DD BITVLA GG
O®IGE A I GRElHIDSHHTT @Y LIDEISSIDIBR Q30030 ¥ afymmdd B anom
@RElBHO0SA TN GHUWODNETWBS BB @Y.

0} DI AIHITHDOBINTE SIGWE AIND @Y DI AIUADHI BTG
milkoan] AL OTHIE MEleldd OIWDBENS bLO RTINS ERetd
(IR h ABIATT.

10)] moanuumcﬂ@mmmmﬂsx@ 22603 0, 1, 2, 3 ¢oldOEIER U'uoa_l‘l}ce,uﬂ 21 @
Be) ElaNamRS)Rokho0. aljgio R0EWE DT AIIGTRMNS TN RANAEE NG},
RITVAIUBIDHTHT] BB @0 ElSIDHEABENS DOUSDID @R O S83TTIL] AfyTDOET.

o @ordldlen;an oiloe; Tonoss | eRsElkd alms, oo Laloudamanalad
Rt GORDD  EETT B0

(a) wleas = ke [A]'72 B

I [AI%2 1B

fe [A]" [B]Y

modnd = X + ¥

(1) cilaes

(A) erilaes

mralmnamd acdond = 1/2 + 3/2 = 2, oemomdl gaece modand
(b)) modowd = 3/2+ (1) = 1/2, i.c.. onoomd gpdor sedand.

B0 P IEOTCIOmMENTN &0} XML AIRIBOMMme nlGEMuDSMaBNTIE]L @aknoss
£0) POTUANIBTIMMS af)alkhdde ToEOlen} M) MmN &) quidsm allimoe
OETehy @ DHTVTUEUIS SATIGET 21 @) olel

8 WISOHIEE Tormlaf;am DIM[AIUGEMNERSE Belld GO IrIGOmm
gaud (clemnenlary reaclions) apam alglesyam). amlamilse ameile: dritaldam
MBESDS aOLMIRIET DOl (TR QIR0 TN BROMDe DITV(R KGN
meaas Tudlkism e ndommeansd (complex reactions) agyamy Ao,
D0 @RM}(HE DINpIcudommemmego (Consceulive reactions) {pas: @oenddaag
aodlsoimemleiss CO; . HyO apomilnl @enesds;m aorniademmamla
msmlawlengs oysdyweow avele oomuudamnmaEsslod onaleacnnoud,
Epodlaanal, aodaeatodaosleld dapmilal apavlal Deesd o) PR



amagre mrrlElaman woam rudeomsmglndalod aoreladomananleng aedowd emzels

B .

(1) e=2.53x 1071
le=3x10"%s!

(it}
(1)

TS0 e
(i1)
sodond = 1
424 @y 23T
Ladc B
e}
enaglan)ennlg]

cmol s

It @es agiendne = MOI
n=2. awdwd=2

AlBRoTU L GATIEERESD, adodun) eomubammeameso (Side reactions) oo,
anlemoglan] oomslaeamomIe)ns 0-9amMeSon0lemIBie PF-ANMESIanlemoBo
EIR B3I (Al @] alodual A0muAlU 3O M N} 30N QT

mldasy) LToRRmIEN ayasansaned (Units of rate constant)

at + DB — cC + dD s @am) eoTUIUG@RMe aIdlnaTiles ) d:,
maes = I (A" [BI' mailes X + ¥ = 1 = eomuaidanmoming eddond

; e
¢ = Ta1+121°
[Al'[B]
; @O 1 o
C WES nifjdhdho il — (ommm | MHTPOISMR nfiddno

NDALEXDIRS afiddo, Mol 1 go MODDAIENTY Afjdhaho, EXTUSOTE0 (8) @Ryocs
k @@s af@dho = (Mol LT ™s = mol'™ 1" | anoymie acdandle)ss.
o myos wieminidsud algle 1.3 o marlolanyam,,

alglas 4.3 mlnad auclodmemland afddnenizgd

1
; mol L. % ! =moll s
ahgle S330LE aludamare J & 1 R '
' G (ol I
molL* 1 1
RMoe @IB0LE U@ 1 x =5

5 (nm] 7! ]l

molL* 1
Y

>=1mol 'Ls*
3 (mn] [1‘1)

@EMEDe  SE0E0UE  LalOKIEm 2

Sk 4.4

e el _ . QDD Da
Ui n=lg Ul & ' 111 = =1, aminae -1 = 1

molt P LY sl = 67 apmomd lai=1-1 = 0 .11 = | emwoos

B0] 0XNAUdenOanHE wegoe; qualekawow  croBls jjealg]
AR@IONG (Hlaonlw] ammlanaarad Tuandleaan). 4oy amaile eI Gom
DOTIGE A ISERS]HNN, B0 TOEWEMBE ~AoMink &glgelenss oomnl
UBEHNe TUHLIEDEDITT BHEMEBSIHS {GRHQERUI, TRERWICTNHUD, RN @EUE)
ANEMSTD @Ry DITVIUBTHDO@THENTE GRdEle1e1001g] nfyam) nil@lesmon;. aol
00Ho DNMEINSIEMINNG @Y OTUAIUBENNe A MR TRBAOHEMT
{unirnolecular) alomoe. 92moeemaow] @eeaamie aamanEglaag allrasme.

NH,NO, — N, + 2H,0
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BOTUED AT

126

ailmmorrlo (himolecular) somuluudommomile G @REldhboDhmImoLm
D BEOTUADe HSIESelnd aRdants oM. D2oAODEMAHIT SHAONWEATE GRETEIDHTUI
Wilax7g Al Bmo

ZHI — H, + [,

oamopalo (trimolecular) eomunridomonserglod o @l 0oax MmN m
@il Reo Tvaoo Mmslygeilsd afdan|s;m;. §R0anE:

2N + Q) — 2ZNO,

IneEkilawe GHRNTEGUT BUDINDe SnglESOmIRE MU L CUBSKD HHIENT.
BROIMI0] IITIeMSH 003 & 51mad cnosle}eI001G108R POTU A IIGTIMNEESE (S
QBB @l BN nfHITH BOEWE] FRAIDHS CAUND DD SOOI
falo,

EREN 8, pooneruElaaamaililo rodtad | EElEE Ealeitildo GO0 ol
DUIDSVIBBTN TuH:136m EoTualIdammeEsud m13aywowie ammlawlac ~elgaEms
SEnssmidhio MO E0hIME.

KClO, + 6I'¢S0, + 311,50, - KCL + 3Ie,iS0,), + 31,0

U IRRNDEMIN CmITla]len}n DD EOTLRIUGTIMe WINoBLOETod,
20 sloxaymle oIV AILICmMENEN). @BeMdao opigaEnslenolgasm @m
(UGEMMe MSHAPHETN T2 IMIBOETT ME}Hs DmIodmla cdlanmol. |
DTV AIUGERDNHODHSE EHAXDAUND DIWETHEa;0m WPl150 AR owldlenio?
09 BITVAlUBEHmATTDG (&loolWlolenns SSameEnlldhoonsmaelkus o)
SN omee eiElene. DE00MENE] Be) Olual So5BTNOTIINE AINEHS)
aenam §lalaad allRwovowm @y sTlael aQalje UM G0am U e Hw
AR laldlanie. &0) OITUAIUB@EHNMOING Myenommloasinm mimamlee)am
ARQOe GOKNDY &060m ceigaam Mlesy Tldsmaeelge ofany ailZlesde [rule
determining step).

SN OLRT Bnien0denmWnag nilresme AElnailoon)s, o) ¢uon Bowy
OTI) DOTEAIDHAT @ERGIBIHDALA @REEMIHG quoarluwymmlod Msen)am)
afyrildlansg,  2H.0 %MTMUJWO » 2H, (0 +

D AOTUAIAZINENING 1008 MEAUIHL0 ahnes Saldaes)am):

—d| 700,

[. - -] :k[Hzoz][I ]

ot

H, O, a0 aopmesd, [ e mopmead @rslre romasos] aldlerolilajond exmon)
A0Noe G066 I AKLBEMMAGT. Af)aNIa3 DDA OYbLAXN R0BOLE DenE
@A, DD DOTUAIUBEINT 06NR) P ISERB0T] NSHIHENT sHREI}RE3 TUall
aflaayam.

(1] H,O,+1 = H,O0+10

(2) H,Q, +10 — H,O+1 +0,

mene; neigarge sllovmoimnle avelds oMU ndGmOERRE. @Y aply
emdaslswind reosjmmalmond 1) ae) aw mdomlooe. aydam qualeyo
DAV JATIGE o0 pUlaAIS) ATl SrUnE SO GRALSON NEISEGEN)
Tess WBeNELISo. @M AW LUAEH] MaHaS)TN FRISAET D ATV
ndammoilngg Moss wldamanaise.

Doae MERd alda] HalE® BNOD&UE afojHalajowos.

mDess =

(1) ey DTV IIdEmMOeTE Qodawd Ay o ledamataBEc ki @R,
@D Al LE0H00, BIANIVORINDINIR00, nlGsl BuoEls el Al eng,
Elrnios jGawo adsle).



(i) 2odowd apanol aoels e0TLRILGtmMEBUdanie TUE:1dem ROTUINATN
MeBRUBeN]o (nIoEmOUIlSEOa). Mo EoBl:Relnwly] anells: asavind
PUBOHN R3O LODRBET [0 DoUTl&hEIE] oY, queldem GOk dom
msEHE Tuosumulajlsemmoge cnogle:aneldlss wonmon) GRALON)ZIE).

(iif) Tuesldemn @oTuakuATMMEBESal, COKNE &0amD felgaoe eodond miden
WIHEINE.  CAUNG H0MH AEIZOWIHB  CaoglnNelodldlamie @Rl
BTV AUGTDO @RS eodaune melnowlsles)s,

aldO Gald3)6uRyd

43 A+3 — 2da]omaEsd agrn aoauialaiommoeiad, cileas = [ AIY? B TRENT. D
DTl UFE Mk B80nd agm?

44 X ovczoim, Y ohem ghisomil soo;om odialosdommamiaog aodoud omec. X eof wooed
3 asemd ol lenanoeamalsl aed Y ones aaleemmalesdlem agm@siam snood
ST,

4.3 maoeolom milees 20 e0munudampmamlneg mlesd GoElsEIRHERZNS WINPT af)ERam G

WBNTTRHUTS TV o laf)am TUBNISE: yEIEIT) ERUMEINTIRH TOBAID:L0 NI

D2l MOIHHETS, TR &HIMER0Ea S aIND afeodealdPe TUDE

DYAIBAEG] SHODEMo, MEDO-NOED (NOnO]Sd, MEEHoNKE EES BBl (t)

Rate Equations}  emeomyss eilmales aemmlad madmeoa aes] apolon il emmeno
£6BTUIEIETS BB kos) eldlasyamnal. o 80) oI alGamnETle g
cilpasrloiae @xbwoie &emeindlslesomaila  snneulmginzosaam;  @w
LA S SYINIEs K @Rk mmildes quessieom [dillerential rale equalion)
TuEdEEine (INfedrate] eaigemy, axmless celessrmamlodailod eondls exdlaesom
AloIpeEByd arRLOMD YETEE TUAEESINEl NHBTHES e D66 Tudleoshi)e
MEFIELBR MUMLo &I EHOE)IM).

(R ERGE
(Integrated

ML 20B000SENRs R0 ARGOMNERESS TUBIHelmiloss TuEoe)
EBS810 QLM TUMSEBSEN. GnseaT, algle adudlene amoe ssdonslae PS8
DOTUIUGTMMERRRS TLZHENlm TRHy TVAUSYEEBU8 O1nlle0]69} NS @3
e aikesledlens.

ahE3lo BoG0LD [IUBETMNO AR MIENE Mo BNMIIEINEHNTXE AN KEHD
TR MDD TREMIOSTBRNG allERle HYOICIRNRS NONSDHEs GG BRI
orvlenollsshanamnasny. @ose @MAGlen;rm Ao nkudEmH e nlblmar e ;.

4,3.1 al323%0 a0daL0]
2188 A Iudom

MeaB0d ARG alfye 8300 D0TLUGTNM MG GRElHOG®HEEBINE OB I
ag ol flalseimle).
R—P
Moss = _dIRJ =k[RT
di
nljf)e @by MIIcelsn 3ol aRHMI0) MRS ARkRoeMER]D.
moss = SARL ey
di
dlId] = - icdt
WBEMEY AUUBANS TOBOMEIT o 82l IErHiu
Rl =-IJ1i+1 (1.5)

maiks [ aoy quaneseim quedloosmnosnd,

L= 0, spwioi orelssasamlang e (Rl = |R], g, mailes |R], anel
SHODHMTDT (I0D0R DOUKDH@IET. X} MVEUsHLo 4.5 celad PUlen|s;om)
GUA
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(IR}

R aa wowem |[R| —

R, =-lkx0+1I
R, =1
| @ oete muesdio 4.5 eeles @yendallajons,
(k] = -kt + [R], (4.6
Ie = —a1Bloi TUED s 4.6 emdenn mss oEosom V = 11X + ©,
apanamzon] moemaie Hargoe [R] , L adiesl ap@leosm
SIUT [(N9afl DI INETEM NS HH00] Smeers
eiglaayan). D@D elal = -k Do, DO Y G SME O
sdemulenymm ey = [R], oo agwlelene. {(ailimo 4.3}
U@ e 1.6, aflere)e enene@Elesurioud mlosaymer]
wEne K edla8r s,

0

afme 4.3 anmie wodend 9 aiudmean 7
TINEE IRElaIthE NS - L,

o
Sullail

TonTe —> e = (Rl ~R] t_ 1] i4.7)

njERLe Bo00WE BOMV(IIRAHMEEBE INBBAINTD BOER
Sddla] MOALHEMAL] nDEELS 2llE] (1B MDA kD |68
B0 ol Ms5HR0QTN@oET. 208 a)iaatve Dodecl;m
DAoLl dEmon a3 ud, QeI IElMEIGHGE TS S0
DOTULAIUBTDEEBYE AP aljgzlo B0GWH BIMIAIUBEHMEBSAS Ao
DAOADOAMNEEBBET. DD BAsEWIN 2,588 2 00IMOD0} DalBlmelmn]od
MSHERAT @EREAXMIY AOHHEHHM nilheSmMoe A0} nhidle RIEWE DIV INKSETKD

E0ETT.
3 1130E Y ;
2NI 13 (g) P omhaalsaes N3 (g) 131 12 (g}

amlead = ke [NH, " = k

D e alUdomMarlal 4loglme an) DOdEAID®RBOW] (I8 ).
Dodom ad3emnd GEnGanInlBlmEls UIEREERNEHBIGE nlolemIe) ;. Mol
MOod DOTUAIUIGOT TUoaD21DYEBS08 AleBle DEMEoE:AT (UM OTUEEBUYR
GEIHNOAKIMEITTISEl GRedEMID@)®S En@nildd Boge RENE0EEHH evlalg)
@@Ele BIMVAIUBEHMMIDEY NS A WoRlea el TuIdeeniadloel
emlad Hl yes @oaflealneisme aliie a0G008 oMo ndammnemlal wegoo;
DBIAODEMEAET}.

4.3.2 B0Mde RAAWE  DROMBe QXU udammamges Moo, apdlasosomlend (1) STDOO YD
BN l3omm  REeras DOUNRE S0 NG ERMIAIOHITIEINET. Do)

EYE W]

BOTUED AT

[ — P apom caomgmrur’&mmm’lan@

¢ _dlrl_
mlaas = o kIR

4

d|R
TREL)E:10D [R] = ket

079 MOEICHES BN TURIREKNo salgiecruadd (infegrating) shows nadaloil
S1BB TUANIdHLe E1Elan)am),
In[R] ==kt + 1 (4.5)

D16s | B0) MOEISemaerloseesin. apdilaad dyello afyBa|Cmla &menz)
adlSlegroanamamoentd.
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[ =0, apseyeaucud |Rl = |R|ol |R|.:. = mfﬂ&ﬂm&mﬂﬁ)(@ (I0@oR (NONIND.
EROHDMOT TUAUIELs 4.8 RS nf)e}@o:

In|Rl,=-kx0+1
In [R], = 1
MoEddslo 4.8 @b | &5 mells Galdaa)emioud
In[Rl = -kt + InlR], (1.9]

DG al) i 10180 erunud

lnﬁz
[Rly

R
anepmlol, K = 1 In [ ]O
t [R]

umadye 4.9 b, T =1, eood

(1. 1)

*In[Rl; = - ket; + InlK], (1.11)
L= 1, ayowond
In[Rl, = - ki, + In|R], (1.12)

onies []], . [IR], apavla oinsigee £ . L, o] moomsmglenss aedlso
SEBRBINS SIOUEDISHBIENT.

(4.11) mé& amlamyo (4.12) nujruaeimo &algemood
In[Rl, - K], = - ki, - (k)

m Rl _ k(t, - 1)

[1R];
1 R]
k= G =) I11 [[R]]: (1. 13)

quEudsa e (41.89) masammie afyPymooe.

lnﬂ = -kt
¥
DO} UNETINR 0 GRHAFIGEIUT afSIAD al)Midhinleolan¢aoud
(IRl =[], e* (4.14)
romBddio 4.9, ¥ = INX + Q, afin Ul Qa0 mondiiie ealiboy

o¥nE 11K . L aporila ooilenss (00ed cleakes)snueosemnsslod (ailioe 1.1)
aidlal = —k wio ¥ Mesunmn alemulleaiom anilmy = In [R], apame eldlea;o.

2anoe Bodowd Mloes) Tuasdye (1. 10) D ojaiomleye apv;moo.

2.303 K

*1qo Rl _ Kt

TRl 2.808

log [R],/[IR] v& t. [adligne 4.5), aam (000l (UOIBEE ) BODEN ] 0
il = Jo/2.303 are

Ic

I, log owadlomssd] aponiydeernd apgederlss) IV oelineouiene,
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amdlal = k/2.303

In|R] —

log (RL/IR])) ——

. 0

0 t o Te—

sibizr Ay sormos sodasd oorruia weFonrT) Fig.4.5: g a2dwd paoviaaidomm o]
akrisz R E ana mrosilonas wpzer log IR /IR U apario snasic ras
et el

@Ak 8o RN le:amMs Moo aodwd somupkudommemlsd as) peo
aCHDETHAIETTY.

C,H,E + H, (8) = C,H (g
mloas = k [(,H,]

bl @8R dy@lAnhbow @RIUAlR MLHloreBes oo
@S aleeisme @mMoe B330wd NTHdbe MRMMU@ ST,

LU Ty, D[, U
R — Slle+ "Rn

mkows = ko |Ral
_ N,Og . N,O agfjrrnh@gms ailegisme B0Mie 230G DOTUAIRmMEER U3 oS
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WwjeUd (Simple
Oxides)
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(Ph.0,, Fe 0,] amase. @povlals, eaumdls, pemwds] { @roang ol ) TuIRIumEm
S INeOmEoes] QeSS TIUNES  Udledleanos.  2einlroc] qesoaly]
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el o aildElens,

S0, (ag) + 2IT" [ag) —» 1LO[) + 50, (g)

muidenannl @ensed ool HalEemioe ealdialmao] SO, eldles;
M. B My Tlse oldasamnalolmonn.

AFeS, (5)+110, (g) = 20,0, (5) + 850, ( g)

20 QAW Wb a0lDEveR G (Bladla] 2mes nilenso)selod
T et | cBr 1 O],
06T G203

melmmlod mmow] ellenian, B rLmss, CloalgIomn @B
mowdnnd ascaldamesread, 2 eeonalesadzomla)e uowssam doumleimlans
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o0 areontlde Snaneud&sEea el el nom] @RMoTaue [aIAmNa]
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GIEaU] e HSNAURTE TUW@HHA0QIe Dalda]SIaT;.
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Contact process
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Coordination compound
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Coordination entity

PMIEN Mo pokEd

BT cllrelsey afyadoomdall
ETLICTLL T U h 3

EAnT=ThE= )

allo@

Lerdes me goelds

DdEhElo

MOMEl [ald0KUn
SETNEIOE I eI FR30
DIIE DM

DG E ] Ddha

IR E TR EHral GLOLD 2 T
(Ul Sa]:y A [21 {4 ple}

DODEE TUNI0IE
GehUBE o/ GRERNENTD

e R T LT c;:n};am’]g' EITOET
D]

&lealy elromald

DTG ETA UG 0D e 8Tk
IIDOO'U@AEIJ,D@IFMB: 23000

DI THEho

100 T ypLeT I E [ pYih [ B0 )
CHBSTTHE R [ ol (DL Tk
MUEEMERIEITN  NIEEDEaEnud
1] [=F7 e R T O v
erilerlonn  rosseilos
npE@Im@mal mledlow reseilme
Mo MM/ @nadladm  2)ntlaneme
BB

sboglanglal wEmudunserd
oaneISm @Ryl onoil
deiglagad ilauoane

TR Elo

0] B0 o ) BIRETIUD

TOERIEl  TUold) AT
ToEsliBem DI al BT
=S

RIS LI nldMe, TOoE R0, Mo ISTo

o8R0 a o 185

LRSS

@RWIIDIG U 36
TR &b DB

210818 BB
ceamgce':’s'lm’lrnﬂ, P =11 o)
2IIENh FERUD

RN BTl B Mo
T IU G En ol o

OO YR T b B
DalTOoBEIIEE: O sBBUd
DalTooEIRE:  TUD Mo
Dl T (& 00D 82 o (LT



Coardination isomerism
Coordination number
Coordination polyhedra
Coordination Sphere
Corrosion

Coulometer

Cavalent Solids

Critical temperature
Crude metal

Crystal defect

Crystal field theaory
Crystal lattice

Crystalline Solids
Crystallisation

Crytal field splitting
Cubic close packing
Curve

Curves

Decay

Degeneracy

Degree of dissoclation
Depression

Depression in freezing point
Depression of freezing point
Desorption

Diamagnetic

Didentate

Differential rate eguation
Diffusion

Dimerise

Dipolar

Dipole - dipole interaction
Directional

Dislocation defect
Dispersed phase
Dispersion

Dispersion forces
Dispersion medium
Disproportionation
Disproportionation reaction
Dissociation constant
Dissolve

Distribution Curve
Domains

Double salt

Dressing of ore

Ductility

Dynamic equilibrium

Eco friendly

Effective collision
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Effective nuclear charge
Electrical disintegration
Electro chemical cell
Electro chemical series
Electro chemistry
Electro lytic cell

Electro negativity
Electro asmosis
Electrolysis

Electrolysis

Electrolytic refining
Electron - deficit
Electron - rich

Electron gain enthalpy
Electronic Configuration
Electrophoresis
Elementary reaction
Elevaticn

Elevation in boiling point
Elevation of hoiling point
End centred unit cell
Endothermic

Enthalpy of mixing
Enzyme catalysis
Equatorial bonds
Equilibrium constant
Etching of metals
Evaporate

Explosives

Extent of adsorption
Exothermic

Extraction

Extraction of metals

Face centred unit cell
Feasibility
Ferrimagnetism
Ferramagnetism
Fluidity

Flux

Foam

Formation constant
Fractional distillation
Fractional distillation
Froth fleatation method
Froth stabilisers
Fusion

Gangue

Geometrical samerism
Giant molecules
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Gravitation
Gravity separation
Ground state

Half - filled
Half - life
Half cell

Hall-Heroult process
Henry's Law
Hetergeneous catalysis
Heterogeneous
Heteroleptic complex
Hexadentate
Hexagonal close packing
Highly specific nature
Holme's signal
Homogeneous
Homogeneous catalysis
Homoleptic complex
Humus

Hybridisation
Hydrated

Hydraulic washing
Hydro metallurgy
Hydrogen bond
Hydrolysis

Hydrophilic
Hydrophobic
Hypertonic

Hypotonic

Ideal solution

lgnecus mineral
Impermeable
Imperfections in Solids
Impurity defect
Incompressible
Independent migration
Inert pair effect
Inhibitor

Inner transition metals
Instantanecus rate
Insulatars

Integrated rate equation

Inter molecular attractive forces
Inter molecular interactions

Interaction

Intercept
Intermediate
Intermolecular forces
Interstitial compounds
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Interstitial defect
Intrinsic defect
Inversion

Inversion of cane sugar
lanic Solids

lonisation enthalpy
lonisation isomerism
Irreversibility
Isclation of elements
Isomer

lsormerism

lsomers

Isotonic

Isotropic

Kaohlrausch's law
Lanthanoid contraction
Lattic point

Lattice energy

Le Chatelier’s principle
Leaching

Ligands

Ligands” denticity
Lighter flint
Limestone

Line defect

Linear

Linkage isomerism
Liguation

Lone pair

Lone pairs

Long range order
Lubricant
Macromolecular colloids
Macroscopic level
Magnetic moment
Magnetic Moment
Magnetic separation
Magnetic susceptibility
Magnetite
Malleability

Mass by volume percentage

Mass percentage
Mechanism of reaction
Melting metals
Melting point
Membrane

Metal deficiency defect
Metal excess defect
Metallic lusture
Metallic Solids
Metalloids

pruE Mo podd

@RImdTuromIn My mo
BT @G 4 m

S [ 1ReT =1 SThlap sy

ol KTOIRNS (el Ge B
FRETINT S GO0
ERAGRIETTY BT af)BLOsdb Al
RGN TR DAY NG O R
npaFlon] oo

BiEldhamas Endmlslennd
me@scy ]

U BRI LD
paTrilaTed fun g 1] BN e i

DN ETOOGSIETH s
L T e T e

SnoUdnon aFlmdc
EERMmEOIEEIU T eEdale
zzaellanaenlas;

=oefls oodso

=] rﬂ:icng’eﬂcmra Fropiopd [
erlaflsd

ellnamiou) e ud
EUaMoInng 3amar
T

2[FIDOTH )

EOELITIL LT

a@all o

ECHCTUNTY (T @10 (00 LSy
EilEdh ) o203

ARSI EERI0L]
RO T ) U Ens ol

Aldrel el dne

T dMandha

BN, ¥ R B E06) b0 BB 0 (U 1o ()
memel el

@IMWE: EFYIdemo
0 s Miyne)@4mo

6 PR | o el i i Ve 03
Eommunelm

mocmmgg

| G ETTY ] iR

ndlamiie (al@ilaloadm eommame
eI IR B o
DT Ll BB |l
DV BT TEIGaOFR3UH
Hetel (1) plaz::2e)

T mmo

GEIDG0 BRI 1T
GEIANHEE ML D™
GEIYana ol

Fean 1T DR

sl [ T=Tle Tl e i 101



Metallurgy

Metals

Minear| wealth

Mineral froth

Minerals

Mixture

Molal depression constant
Malal elevation constant
Molality

Molarity

Male fraction

Molecular Solids

Most probable kinetic energy
Multimolecular colloids
Multiple bands

Megative deviation
Negative ions

Mernst equation

Network Solids

Mon - wettability
Non-spontaneous chemical reation
Maon-stoichiometric defect
Observed value
Octahedral

Octahedral Void

Odd electron

Optical isomerism
Opticality active

Orbital angular momentum
Ore

Organic synthesis
Osmosis

Osmotic pressure

Over Polential

Overall reaction

Overall stability constant
Overlapping
Oxidation
Oxidation potential
Oxidaticn state
Packing efficiency
Paired
Faramagnetic
Parameter
FParchment

Partial combustion
Partial pressure
Parts per million
Fhenomengn
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Fhotovoltaic material
Physical adsorption
Physical property
Pickling

Pig iron

Flanar

Paint defect

Folar

Folydentate

Positive deviation
Positive ions
Pressure

Primary valency
Primitive unit cell
Process

Promoter

Promotors

Proper orientation
Froperties

Property
Proportionality constant
Frotective colloids
Pseudo first arder reaction
Pseudo Solid
Fulverisation

Fyro technigues
Pyrometallurgy
Qualitatively
Quantitative
Quantitative aspects
Quantitatively
Radox couples
Raoult’s Law

Rate constant

Rate determinig step
Rate equation

Rate expression

Rate law

Reactivity

Reduction potential
Refining

Refractive index
Relative lowering of vapour pressure
Resonance
Reverberatory furnace
Reverse osmaosis
Reversible nature
Rigidity

Roasted Haematite
Roasting
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Rusting

Sacrificial electrode
Saturated solution
Secondary valency
Selectivity

Semi permeable memhbrane
Semiconductors

Separator

Series

Short range order

Silica lined converter
Simple cubic lattice

Slag

Slope

Smoke screen

Solubility

Solute

Solution

Solvate isomerism

Solvent

Space filling representation
Species

Specific conductance
Specific gravity

Specific resistance
Specificity

Spectro chemical series
Spherical symmetry

Spin Angular momentum
Spontanecus chemical reaction
Spontaneous reaction
Square close packing
Square Planar

Sguare Pyramid

Stabilising agent

Stability constant

5tainless steel

Standard electrade potential
Standard Gibb’s energy
Steel

Steel furnace

Step wise stability constant
Stereo isomerism

Steric factor

Staichiometric coefficient
Stoichiometric defect
Strong field

Structral somerism
Sublimation

Subscript
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Super conductivity
Super conductors
Super Cooled liguids
Surface Chemistry
Surgical implants
System

Tanning of leather
Temperature

Tensile Strength
Tetrahedral
Tetrahedral Void
Textile dyeing
Thermochemical
Thermodyanics
Thermodynamic data
Thermodynamic defect
Tissues

Titration

Transition temperature
Transitions metals
Translucent

Trends

Trigonal hipyramidal
Trimalecular reaction
Tynadall effect
Ultrafiltration
Unidentate
Unimolecular reaction
Unit cell

Unpaired
Unsaturated solution
Vacancy defeet
Valence bhand

Van't Hoff factor
Vapour phase
Vapour phase refining
Vapour pressure
viscosity

Void

Vaolatile Liguid
Volume of mixing

Vaolume percentage
Weak field
Zone refining
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onrclnryega @ ranmila ran wyanlgios

1 pound = 453.59 grams

Tpenmred = AR50 grarne =(LA5359 kilowron
1 kilogram = 1000 grams = 2,205 pounds
1 gram = 10 declgrams = 100 contigrams

= 1000 uilligrams
1 grain = 6,022 10%% ylomie imnass unils orn
1 atomic mass unit = 1.6606 x 10 2 pram
1 mieiric lorme = 1000 kilogrames

=205 pearueds

adalirnmlnad ey, i
1 quart =0.9463 lilre
1 litre = 1.056 quarts

1 lilre = 1 embic decitneire = 1000 cutbhic
centimetres = 0.001 cubic metic
1 millilitre = 1 cubic centimetre = 0,001 litre
= 1.OBE 107 quarl
1 enabic fool = 28,316 lires = 20.902 quarls
=7475 gallns

prudaganlnad BRIE 1w 83
- T i 1

1joule=1x 107 ergs

1 (henexche ool calorie**
= 4,184 jouiles
=4.184 = 107 crps
=41.128  107% lilre-alimospheres
=2.612 10" elecimon volis
lergs =1 % 10 7 joule = 2.3901 = 10 ® caloric
1 eleclron voll = 16022 = 1079 joule
= 1.600282 1012 L
= 96,487 kJ/molt
1 litre atmosphere = 24,217 calorics
= 101.52 joules
=1.0132 10%crgs
1 Dritish thermal unit = 105506 joules
= 105506 I()”:'(-'.Tgs
=25253 caknies

P R R W EIIR Bt 1 e 0% S

1 inch = 2.54 certimetres (exactly)

| rrile = R8O el = 1 608 kilonnedres
1 vard = 36 inches = 0.9144 mctre
1 mctre = 100 centmetres = 39,37 inches
=3.251 leel
= 1.0 yards
1 Killometre = 1000 metres = 1094 yards
= (L2 15 ile
I Angsirotn= 1.0 1078 cenlinelire
= (.10 nanometre
= 1.0 10 19 metre
=3.0957  10%inch

AUCEIHIFEo HAGRHIE G 055010 03
1 amnesphcre = 760 millinmetesof ey
= 1013 = 10°paseals
= 14.70 pounds per square inch
1 bar = 10% pascals
I Lont = 1 wiillitnelre of mercury
I peescnl= | kg/rrest= I NS

SI s=twno wyanil : Kelvin (K)

K =-27315C
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