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w1

Geugluiwiedleir anqlILemL5& &[HSHHISH6T LHMID Ceugléd 5mé>£(b56i1_

L . . (CHh
We think there is color, we _ Bmmedledr (3.[5"355[51556"@
think there is sweet, we think
there is bitter, but in reality 855 uniLGSemws SOOI
YeoTe0TIT

there are atoms and a void.

J -
D) it
cIOcHs * aumpefleor wuLGeum)  gylpev&earled JLRKRG

Geudlulwedledr (p&HwSgieusSHement elend@s6d

* ueBeum 6UNEBLSmeT, SHevflomiser, G&ILomhIs6T
LOOHMILD SHEEMEUSHEIT 6T60T EUEMSHLILIHSHISHEV.

* sgmfledm LOMID CPO&HFM  Hlemmuiemeor
EUEMITILIM)|SHS6V.

* oeungpefleor  Siemeflemenr, 'Gore  siedeneotll
LIWLIEOTLI(bSH & 6UEMITILIM)|SHS60.

*  26usNL G erevoremevor eXleurflHaHed

-7 © Heom, Gome LHMD SETGHET SO
-‘ ?E}\ &I MGafledr  eTevuTettllBems  QyEweuHBING
gg BenLCuuwnerr QFmLillemenr eNleTH&SHed LOOHMID

@?ﬂ SIeWEY FMTHS SH600TEHEH(HSHET C1FILIGHED

* &oner FlemdnulemedT  EUEDTWMISSHED.  Sidleold,
&I WHNID SHp&ARCaTHI/ QbeHHsafledr &omeor
BlemmullemeoT &600T&H)(h&6D.

* LflGsnsementaerfledT cPed GUDLILLL  HI6YHEmerLl

uweTupsd  erafl ey  eumbiune  WLHMID

CPEO&HER M) CUMLILIT(H&HEWETS SH([HENSHSH6D.

Geudlelementd sMIevofl&demer  QSTLILLI(bSSID

&600TEH & (h&6IT i LuemLuileomeor 6T600T600f1LLIGD

1581860 8mebedl
(omepdSlwimedr) K
L[]

HEOUTHGHEWETSH ST HSH6D.

* aflementd SL(bLILML . (bS SHMTevoflullementd &eoorLm&He0
OO & Ceuglelleneruiled eflemeoTLibELIMIHL &6
wHmid elemerr elemeraLNBL&afledr Siemelementé
&600T&H S (h&H6D.

*  956dxGaThmD, QOLHSHD, WHARCaTHI HsFg6e0r

QbSE S OFTH&n 1)SHEWET 6UEMITUIMISHS 6.

* ueBeum Gswrserfled Sirmidluwjeter sevfloriserleor

26ARBEOTHMD 6T6TOTEMET0TSH STLOM6UT1SS6D.
1
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* H5HARCOTOD - QOLHS eleneuTsHerled
Beb  eFwe(wenmeHemeT  elers&sHed
LoHMILD urflommhm
e Fwed(emmuiemneor elleur]sHgeb.

6T60&L_[TM60T

* H58xnGathD - QLGS 6NlenaTsHemerT
UM BLILI(H S FIH6V.

° @@
H68xCathn - QBL&S elanerssmer

SienT 6l 6m 6018 6rfle0)HH &

FLOTLI(bSHSLILL L FLOGOTLIML 6mL

2_(HeUMTSHGHSH6V,
SH &L FM60TSHEM6IT LOMETOTEUT &6 1L EWIGVILD.

1.1 Geugluiwied - eump&emsuiedr emLowILD

9 _6U0T600T 60016, 2 _(b&H& & _6mL,
Qm&s @Lb - Bewen cpeTMID L6vflH
eumpefledr  SiqliLemL s — CHeMEUSHETTELD.
@b
Hemmey 6Fleudled GCeudlulwed (W EW
URISTDHNICUSIL 60T, GUTDSHDSHS SIS 6meot
GubumbssIeuS QID 2 _seyfng.
Geuenmetoremio  2_mudHlulemeor HHfHH
26D 1} &8l&Ee&mededlseT
Gurestmeumemm Geudluiwied 2 Heun&SELIg).

apedTm  SigliuemLd CHemeusemarn

9 _[ThiG6T,

ueGaum &M GHlenEO&HEMETS HMrhIGLD
auemauiled, mefieor HeIetoT(h&6T, SHTeoTEITL
&HEDEMEUBHEIT, SHILOMEDT 6o SSHIeUNTI6m6E0TE
Q\&M6T0T(h HELED HILOMEDT &HLIq L MhIGHEMET HITLD
2 _(HeUM&HS (IGU|LD. BLOGYILD, [HELED HITLD EUMILIHS
WL 2 ([HUTEHESHSIHDS
Bemp&eman HMD aUDHMIeTEeTTLD.

Gz emeuwment

© &l  [BMD  6UTIQD  &lPeD
SI6W 60T S S QID Geudluwied o _6eng.
LG 2 L eyib GeudllieunpL&ermed

2 (HEUTHSLILULL  QeTDNGD. [BIOGH 2 L6
BD 2 L 6elled [Hla(gb
eamLisdwnenr o Wiy - Geudl elemevraGer

1 FWEOLIN(b&ETHSH S,

SITT6TOTLON S HEWMLOSHEOTM6DT. [HLOG| & D M)IEE5LO6D
DOHMID &HEOMESMIID, 6T60T LD
66MEIEUIT(TH

eumpexleor

STkl &(LPLD GCeudHluwBeorch

2

GIBITLITL| C1&M6TOT(heTETS). [HTLD 6UM(QLD 2 608D
egnLisfwnes ubGeum LTHDEISEHHE
UHHME.
THTBHMHELD F6UMTELSHEHES DM 6UEMEBUNED
Geugludwied OFTLIEAWNS eueTTFFLIemLIHE
UBEMG). IHLD eumpexled
Lwedtul yHw Geudlleunplsemer Geudl
agminenemeser SWflGHe  euHEleoTment.
ThSHHSHSHTLLTE
o2 _Geonsd

2 “ulep melleoT 2 _eD&ID

SIeOTMITL

LeOLIQ &6T,  SFMWrbi&Her,

HOemeuHer, 2 Ul SMHSLD

LO(BH&ISH6T GUTeTmeuHemnD SMILILIL60MLD.

1980 - &efledr OBHMTLESHHH D HIV /
eriiley GHMUSOSTOMI 2 600TT SHESHTL Ml

BHMe0HHl6D, S CrHMuSSTHMTEd
urdlésiulLeuiser — deosmeod LG
o ulfeunpd  Hlewed BBEHSHE. SHeoTIeD,
sHGUNE) B CrHMuSEsTHDTEd

UMH SSLILL L 6UTHET, HemeoT 6f HIT 6\SHT600T(h
UWIeOTHT HHH B
LOBHSILIOLTHLSET 2 ([HEUTSHSLILIL(HETEIT60T.

6UM(QLD auem&UTed

Geudluwiedleor GamLumbasemer
yfib&l OSTETOTLSEOT CLPEDLD, &HMIFTHLMISHE
oerm)| ellemeneil& @D, &eflTangeorl

euULIg&efled  LWeTUGbLSSLILUGbLD  &Bemrm@om
LeesGom SMTLENTSHEH&HE LOMHDNE FhLPeVISHE
gnm, mom GCeudlliOunBLEeT LLHMID
&MHMIFgLoGeom b Bemetuhs
O FWE(PEMMSHEMET  [HLOLOITED

wbhgeTeng.  Geudluluiedleor
Uifleyserfled, UHW LOBHHSHISHET 2 [HEUTHSLD,
esMTSLIY HOVHS  gnm
OUMHLSEmET 2_(HeunH@&SSH6ed GumedTmeummled
BLO & FCPS (PTCOTHDSHS DSBS L1685 6Em6IT
Lieo ST MG SFWITETT &6iT Gmesnetorh

L& 6mLD
9 _(HEUMSHS
uebGeum)

LI6DLILY &6IT,

6U(HEHOTMEOTI.

L& SIOTDIL HEWL(PemM 6UMLPeNled
Geudluwied UrhismmHmleuhLd
Hlemeouled, euemih& 6UCHL [HD  BAD
T HTCHTSHHIETET FEUTEHEDHHE, HiT6SHT600T

(P&
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Geudlulwedledr siqliLemL s G&HTLUM(b&emerT
yfibg e&meT@EnsHed eredTugl Sieuduiomeot
6EOTDNGSLD.

1.2 UEGLUOLNHLHEMET 6UEDSLILI(H S HISHD

2 _eurg euGLILEmM gLpEmED
2 NNICHTHS. B eTemdd HMeToTAMMILI?
2 ertg Bmeems, Gens, &IHLOEMS
smeoteored BumedTmeumemm 1H  &600TIq HLILITLL
B6m6) SIMEDTHFILD 6THE0TTED Sh&SLILIL L 6W6U?
Bemeu

SIWETHHID  LBLIOLITHLSH6MTEd

Sh&SLILLL 6m6.
LBLIGILIT[BL &6l
I

Buwin alemaLiuUn

levoriold Flreud eumuy

| o - ¥ T
el = | S
- P

B Boned
[
Geud) euemaLILIM(h

&HEDEMEUSH6IT

I
I I

65 LG SSHTEOTEWEN LD LIl 5ST60T6m6

VA =1

Afedr 1Ic  erevOTONGTOTL LOHMID BiF

ueofl&aL 1

I
ST OLUNBL&6T

SHeoflorhl &Helr

(€l )
molmb (Copper
smAigid (Copper) SOy FebGuL

(Copper Sulphate)
UL 1.1 ugpLIeILMBL&erfledT euemaLILm(h

Hempujeier, SLHmS iDL SEI&HESTETEHLD
SHEOTEMLOW|EWL LI HEWEDTHGILD, LIHLIOLITIHL ST

6T60T  EUEMTWIMISHSHLILI(bEHEITDET.  HeMEOTHE)
LIBLIOWIM(HL & EMHLD
SHHSLILLLEME). [BMD BIOF FLpe0led BHhHE
eumIb UGS  eleTH&SDNS
uleurgmer updlw  @bs  Sinfleuneors
LILIED)IETEMSTESH SIeMLDOWLD. LIIHLIGILIMIHL Se6rfleor

SIEI0)|SHEHETTED

uevorsemer Lflib&l Q&HMeTEBD  QLTIHL(b,
BID SFHeWe0T 6UmSLUMbBSHS BeU6vor(bhiD.
LIBLIGILIT(HL & 60 61T UM BLILI(H S &1H6016D
uebBeum| (PEMMEET 2 _6T6emedT. CILIMEIEUTS,
L@BLIOUMIHLEemET SiHeT  SuimihlemsdemLo
LOHMILD Geud) @emiLiy Sy Fwieumnsledr
sigliLemLuiled, elend sl UL &dled

SMLIQU{ETETEUNTM)]| EUEMSLILI(bSHSE0MLD.

121 Bumn Hemevemiouleor SigqliLiemLuiled
LIBLIOILIMHL&e6rfledT euem&SLILIM(h

L@BLIOUNHLSemeT  Sleunniledr  Swim
Blemevemouilesr  SigliuemLuiled  levoroib,

SlTeuld WHMID 6UM| 6T60T EUMSLILI(bSHSEDILD.

SI(RSHSID LOHMILD e eulILblemeoudlemeor
SHSHSeUTM) LOMHMILIEDLOLILISH 60T L)
LUBLOLNELSEmeT IS0 QG  Swb

HlemeoemLouledlpH &l LMD Hlene0emLO&HS
LrHmn SuIeID.

12.2 GeudlszeomemLoudeor g luenLuied
QUM SLILIT(

LI@BLIEUIT(HL & 6006l SieuDmeoT
Geud sz e0o1emLou60T SiqliuemLuilev,
M  OUTBL&ET  LOMID  &HEDEDEUSET
6T6oT 6U6M SHLILI(H HSHEOMLD. &H606m6ULUT6D

NG GououlL Geudl 2 L eunmLsar,
sieunMmaélenL G
BemL6lemenT&HEHLO6ITH  STEvoTLILI(hE60Tm6DT.
Banmlenr Canpmsdlerr sigqliLemLuled &b
LIlg $SHT60T SH6D6DE)| LI6D LI SHST60T SHE0606Y 6T60T
G euemSLILIhSSLILI(bS6OTmEDT.

THHMBHLLI
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STW  QUTIHL&6T eTedTLIEm6Y  6Terflwl

SIET0)|6 61T Si6DE | CLPED& & M| SHETITED
Sy &SLILILL 6m6. Semeu Se0florki &6
LOHMILD GaILomIseT 6Te6oT G

U6 SBLIL(bSHSLILI(HE60TM 60T.
SeuflloLb :

QCT QD UMS SHETDI&HSHEMA oL (HELD

9 _eiTenL&&dlwemel Sevflold 6T6uTLILI(HLD.

DI\ 86T GT60TLIEm 6, yGurLLnedr&er,

eTe&LOmeT&HeT,  [Bluploneorser  Gumedtm
SIQLILEDL S HISHETHMETSH Q&HM00TL L6 Hb
Hlem60$SH60T6MID ©_6MLILIZ| 6TETLIHEMEDT [HITLD
M Geunip.
SEUfIOD  HOTH  QIET  SEDEDF)
LS  SHDGSHWET 2 _6TeMLSHELSNS
LIEDEDETD)|

OHMETTL.  HEUIIOTRIGET  CLOEDSHERMISH6T  6T60T

SMevoTLILIbED &) 160G &H6Mm6IT

SIWLP&ESLILI(HE6OTD6DT.

ThSHEHISHSHML(b : QUETD| DG — ShISHLD
(Au), smOmb (Cu), uededsTm) Si0SG -
emamL reeor eumy (H,),
HmID Fedbur (Sy).

umeougev  (P,)

@& :

@nevory VEDFH SiBMHG GhulL

GleuelGeum) Seuflo SIETN)|& 8 6W6IS
CIHMTETUTL.  CLOEDSHEn MSHEW6T 26T &SI
GaILorISETTGLD.
TOSHHSSHM (O : SITTL60T 6mL
eemen®k (CO,), endGamev (C.H,,0/),
eman rger  soemun  (H,S), Gemquibd
&Gemmemmh (NaCl)

Gaiwrasefledr  LetoTUSH6T,  Sieumniled

SiLraidlweiter gevfluorkiserfledT Lievorserfledl b &)
LIMIULIGHSHGSLD. TbSHHISSTL LTS G&FmqILLD
6@ ueruerLLmeor 2 Geonaid, &Gemmifleor eI

4

erflFeQMLbd eurwy, Speotned @bs Smevorh
Seofloriserfled mha 2 (Heun &L G&FLoLmeot
Bamquib &Gemmemm(b, LG8 55 60T6MLOW|6mL LI

FleooTLODMG LD, @&CBaIwd 2 ulrfluied
QFWIEOLIM(bSEHEHS (LPHSIUILOTEITSHITESLD.

0
searwH o &_p.
1. CeudlsHeotemo g LILIemLuledmeoT
aUemSIUNL(h Simlellement  LIWeOTLI(bSS),
YedTeu(HLD 66,616)TEOTEMMILLD,

geuflold, GEID SI6DEDS SHEDEWEU  6TE0T
EUMELILI(bSH &)

(i) sT&E®emT

(i)  sLeBT

(i)  eumemevEUIq BT

(iv) SMILIEOT 6ML Sh&HEm6roch

(v) smdr sl (Copper wire)

(vi) ememrevor 2 Ly

(vi) eweuererfls HL(b (Silver plate)

(viii) BTsE060T 2_(He0oT6emL &6l

1.3 SIgm)| HMID CPEO&HTn M) [FleDMESET.

1.3.1 sigw) [Hlewm

Qm SHO5H Slegm  eTeleueTe)
BeopuenLiwg? Sigmeunerg 10710 m
el Lpd, Gamgmuwns 10727 kg Hlemmuyb
QsnevorL. OSFANIW  HHET  eTEOTLISHTED,
SI& 60T Blemmuemeot GmIiqWIn&Hd

seoorLBlw Buieongl. ereor@Gey, & Hwo
Sig)efleme SiqLILIEDLIITSE QSHT6TrL 6L
a6l (b(Lpemm (LpeoTEOMAILILILILL &).

IUPAC
of Pure

(International ~ Union

and Applied Chemistry)
siemwlunergs C-12  sigmeiemeor  Hluwio

SIETD)EUMS &([HSHS DE\SHMTEOUTL G- SI& 60T
Sigfledn 12 amu Sibeod 12 u  ereor
6T(b& GO SMETTLILILED &.

aig Smmed (ground State) Hlemeouied

o aten C-12  oiemiefleor  Hlemmulev,
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LI60T60f16)T 600T1q 6D 6(IH LMl GHlemm, Sigtmiiblemm
SI0G (amu) SV HEMOLIGSSIILLL
i Hlewm (Unified atomic mass) ereor
EUEMDT WLIMISSLILHED .

1 amu (siebe0g)) 1u = 1.6605 x 10727 kg.

8hbs oetefilp (pempuled, LY
Sig)| [Hlewm eredTLgl, 6(H Sisomieledr FoME]
SNl HGSLD, QIHEMLOLILIGLSSHLILLL. HE)]
Bleons@o @enLGuuwineor eNl&HD  ereor
EUEMTIMISSLILIED &.

QU i) Hlewm (A)
sigmiefleor srnsrl Hlemm

HEMLD LihSSLILLL Siewn)] Hlemm
T(bSHEISSTLLTS,

emanL Tefler QU sigm) Hleom (A )y
smanLTeeufler 6h Semieedr sansil Hlemm (kg
= &)
1.6605 x 1027 kg
1.6736 x 10727 kg

1.6605 x 10727 kg

= 1.0078 = 1.008 u.

6\ILI(HLDLIM6DITE0T
eeTHh&D  GubulL
6\BMETOTIQ(BLILIGHTED,  [HITLD

SHeoflLorhIG6i
o@anGLniysemnerd
sunefl S
Blemmuilemeot LIwIedTLI(h S &I EmLD.
Qm seoeleor  sonefl s Hleom
aeoTLg, Sibg Sigmieledr  Suihensuied
SMeouTlLGb  SiemeoTdHs  LCsmGLmiyserfleor

s lewmsefleor  sgnsfl  wHY  ereor
EUEDTWIMNIGSLILbEDS). T(bSHEISHSHM LTS
SCarmifleor  sigmellements  HHEIGeuMLD.
@b sigm Quibewauiey  CIB° wHmib

CP¥7 séu @ eGsnGLmiysemer 77 : 23
ete0Tm eNfHSHl6d OBMevUIheTENS. 6Te0TE6,
&Cenmiflevfledr samaif] LI Sievn) Hlewm
_ (35 x 77) + (37 x 23)

100
35.46 u

5

1.3.2 cpes8a M) [flewm

QU sigo) Hleopullemets Gumedtm)
QUL CPE0&HER M) Hledpwiners, 6
CLPE0 & En MI60T [EleMMEGLD, QIHEMIOLIbSSLILIL L
sig)| [Hlewm& &L SemL Guiwimeor efl&SLD 6r6or
UEMIIMNIGSLILGEADS. 6 ISl 60T 6L
P& M) Hlemmuileneor, SiFHled L Mhidl|erer
SIET0)|&S61T160T GLIL| STl [ElemMS6rfl60T S (bG6D
CLP6VLD &6T0TSHEIL. EUIEILD.

TS HSHSHML LTS,

i) emamLirser CLP6DE .Ml 60T
cpedenm) Heom (H,)

ey

=2X (so)@_njllugsh signiefledr 6L SieT)] ﬂsoam)
=2x1.008u
=2.016 u.

ii) &Ep&EBsmen Baiw &l eor
epedenm) Hlemm (C.H, ,O,)

ey

= (6 x12) + (12 x1.008) + (6 x16)

=72+12.096+96

= 180.096 u
SiL L euemevor 1.1 &leo Fevflormiserleor 6L
Sigo)| [FlemM S 6IT.
ey ey
SHeuflold SV Seuflold SIg0)|
e e
H 1.008 Cl 35.45
C 12 K 39.10
N 14 Ca 40.08
@) 16 Cr 51.9
Na 23 Mn 54.94
Mg 24.3 Fe 55.85
S 32.07 Cu 63.55
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o

&@i@. Guomed umPlw  CaEmumLigemeoTL
) yfibs esnaeusnd®, 129 &MTUeT-12

2) dereumevereunrier @ epeo&sn.nl 0BenGLMINed &MevorliLGbD SigTmidbaserledr

Blemmuilementd &H600THSI(b.

+ aggeomed (C,H,OH)

*  eumiLndwib eufonhisGer. (KMnO,)

+  eunlLréwib enL&CrnGuL (K,Cr,0.)

+  &&Gmmen (C,H,,0,;)

seto o

6T600T600f156M 5, 158.03¢g eumCLrdlwib
ewTLomhi & GeorL LOHMILD 294.18¢
eur_Lrdwid enLGBrmBLoLIq6ed &HTevoTLiLI(hLD
CLPEDEEn M) &H6IT160T 6T600T600 & 6mSHUNEMEDT [HITLD
&600T&H &5)(HhBeurLD.

1.4 Gumed upMlw GasmLumo

12 eTetuT6e00lB6m S = 1 LgQ60T

eunL&efleor Sienellementd GmILLIL,

BD eusdHleEGamuU  Lmet, &wi Gumedtm
UYL QUWIT M6 6ULPES SHS]6D LILI6OTLI(hSH S
QUBAGCDMD. ThHHSSMLTS, QUH L 6o

W
o |

.. . . . 126 S&H6T 12 Lbgliser 12 Spliderser
Comgnésser ereoTUg 12 GO L& 6meriuLD, MENSGET 12 HbpIear 1= Sprieneer

& &WIT GuULIT 6TedTLIS| 25 6T600T600(185H6mE 1 Guomed = 6.023 x 10% 2 L eunpL a6
Q&MevuTL. Hem&eman GOILNbEDE.

@rs eluemwouiener LWeETLbLSS
Geuglufiedled Sigom)| LOHMILD ELOEDE &) 6rl60T . .
semeflement  euEDTWMIGHL  LILIEOTLIHLD 158.03g KMnO, 294.18g K,Cr,0,

Gmed upBlw Gasmiumligemeor HMD Lflbgl . .. .
. . . ] UL 1.2 Gomed upmiw GamLumb
e&meTereon. eun(herfleor Siemelement SN
SI 0G (Wemmuiled LIWEITL(bHSSUILbLD

SIgLILEDL 160G GLOTED SH&LD.

SiLLeuemevor 1.2. @6 Glomed aLmBerfled SmevorliLhld 2 L eMhL&6rledT 6T600T600{ & 6mEUNEME0TE &600TSHE(bSED.

TbSHGI&H . . . .
asmenemcL | O® g;suflg,g) S0 S0DF @m&mg&,erﬂsm )
. . . Sig00)| (16D6DEI) |  eTevOTEUT IGHemS = QLINHarfledT Hlemm +
611.6T600T ewn(perfleor ewn(perfleor . : . . . .
Hlewm cy)aaasmt_rj'lsm. 6)(H FH6{15S SIETT)| SH6DEDG| CLOEDS & M60T
ewwit (gram ) & 1Blemm (gram) ed 1Hlemm
(1) (2) (3) (2)+(3)
23 12 23
L. | smiuer sigmy (C-12 12 1.9926 x10° =6.022 x 10
@ ) 1.9926 x 1023
23 180 23
2. | @ensGaen (C.H,.,0,) 180 29.89 x10° = 6.022 x 10
@ 61256 29.89 x 1023
. . 294.18
3. |eumiLndun 294.18 | 48.851x10°23 = 6.022 x 1023
enL &Gl (K,Cr,0,) 48.851 x 1023
. . 158.03
4, |GumLTALD 158.03 | 26.242x10723 = 6.022 x 1023
ewfonhis@eor. (KMnO,,) 26.242 x 10723
6
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BLom &600T(beiTerT Heoo16HE (&6 BH &),
12¢ C-12 &peors  6.022x1023
SIS SHEMETEH  C1GHTETOT(H6TENE|  6T60TLISH 6D 60T
b8 158.03g
eunCLrdwib LoMHMILD
&CTmGioL
ydwemeup @Gs erevorevoflHemsuileomeor

ST LI6OT
THITLD AES L EAE D
euFLonhl&GeoTL
294.18g eumiLmdlwbd  ewmL
CLPED & 8. )18 6M6ITS> G186V (HEITEIT60T. 6([ L 23607
6T60TLIG 12 2 L QLINIHLSHEM6T C\STE00TL & 6T60T
SO Leurm), 6.022 x 1023 2_L eunpLsemer
(SIS SHEIT (1) CLPEDEEn MIGH6IT (1) Siwievfls6i)

6\&MevuTL. E\UM(HerfledT Slememeud GMILLIL HILD
GLomed 6TenILD S1DEMSLI LILIGOTLI(HhSHSEDITLD.

12g  smjuenr-12  »GsmGLmlidled
&ITEOOTLILICHLD SITTLIEOT SI600)|8> 861l 60T
GT6O0TEU0 | HemBHH&GHE  FOWOMe0T  SqLiLemL &

BIHETHEMETL  OUDMIETET QI  SiemioLidled
o etem  euUN@afleor Siemey &  Gomed
6TeOTLILI(bD.  SqliLUemL  HI&6T  eTedTug)
CPEOSHTnMISGET, SiWIEVSH6T, TEDSLTTEOTEHET
Sibeng dCHEID QB CUDTIIMISHSLIILILL

glHemand GOILLbLEDS.

4 Semrlienu SibledLD LMHMLD

o 105 M aibled BéEei
*  Oafyon ? L6160 HFH60TEMLO LOMHMILD
' OhEHeEFfNFFEmED  G60UTLILI(bSS
OLITGI6UTS adeo B & H &6 LOIBHSTE

LweTU(bSSLILGEDE. &gt  Geudluwied
9 _isEhdH&S Sl ?

Semrliemu SiLdledLDd 6T60TLIG)
auwipne &I6@L SreosIIeld ShSLD.
8dle, smamnLGrn&Germiflé Siblevld

o arengl. Sewrnlemnu SibeosHed 2 _eiten
sman CrneGainfles siwleoddleor  a&Fmley
eungeunds 0.082 M eredtn Sienelled @& LD.
8hs e s Fleor OFmley O.1 M eredTm Siememe
el siflawned Gung ideSHSH60TenLD
LOHMID E\HEpOEHFS6D eaDLbEDE.

SO0 HGH60TemOUI6m60TSH (& 600TLILbSHS

LIWIEOTLI(h SSLILI(HLD Sdleorb & d ST
GILIHLDLIMEDITEDT 6UMMIl6b G &eoT Flib
6D DL TTSHEM60(h LOHMILD SigLblevflib
6 DL_TTSHEME0(h SIL RIS 6TET S,
Bema a1 s Wimeor SiOle0HemS
HbHlen WSS EMDE). GeudleXlement it
WeoTeu(HLOM M)

3 HCI + AI(OH),— AICl; +3 H,0
2 HCI + Mg(OH),—»MgCl, + 2 H,0
Gumaetorheren  eXlementserfledlhbH &,

3
1 Gored sigflesfllb emamLn&Eemen: 3
Gwred HCl sub, 1 Goned 6lodeofdwibd
gujLo
HbHlemeowné@&Hng) ereor BT SANEGLD.

smanLgrdenend 2 Gomed HCI

250mg silflesflwid DD TT&Hem6nh
LHMID 250mg Q& eut Awid
EMEUDLTTSHENENEML. Cl&BMETIT(h6TET (5 iLbled
BEHHUITED [H(bH6meOWTSSHLILI(HLD, SHLO6D &S 60T
SlemelemenT LD &600T&HS(HEeUMLD.

. -8 & 45 18 54 1§

30 | 3| Boo| BEES EE 8

33 E| £8s| 283 33

g R a ‘8 E g_Q'GE OE'BE

b © g 5 2 5F § B 3§ B

G @ G e @ e & & @
Al(OH)3 250 78 0.0032 0.0096
Mg(OH)2 250 58 0.0043 0.0086
& WsdHlenruled 2_aer 61omgs OH-siwiesflufledr 0.0182
Guomedae

01 QGumed Gemplemu SOOI ©_6mL Ll
6([HEUIHEML LI euuimmied SITEOOTLILI(bLD
aibfleosdled 0.0182 CGuwnmed HCl opeors,
Gunsetorphetar  Qenwiflemeorl  QUDHMyeTET
QM LTSHHemTWINED HbEDEOWTSEHLILIHLD.
6(H LOMSHHMITITEOTSI, NS SLLIQUITE 2_6iTarT
sl GHFlement mbHlemeowinsd ( 0.1 — 0.018

M = 0082 M)
EUPSHLONEDT  SOED I 4, 60557
Hlemené G e ' |bDid ABEs

erfl&ed

61&M6T0T(h EU(THLD.
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1.4.1 sieusmL G erevor

Q@ Cmed SieTeyemLl 6ThSHEEUT([H
GsIwsHHeIdD SM6voTLIL(D L eWnpL serfleor
6.022 x 10 5@
NG, Qhd 6r6vor SIeUSHTL GBI 6T600T 6T60T
SWWSHSLILGEDG. B5smedlw  Suiniuwied
anlepT SOGLm  SieusmLGrm  eTedTLIeUT &)

6T600T60011 5605

ouWITed @b 61600 ANMWPSHSLILIGbAME).
855 eeuliLflened LHMID SH(RSHS HlemeouleD,
FLD HE0T SIGTEY6T6M 6T6DEDIT GUMLSHSHEIHLD, FLO
6T600T600f 186 & U0 60T CLPED S 8o )18 66T
OuDHNMH&HESLD (WedT
QMPIHSTT. SeusTLGIm eretureollh@ Sie0S
Bevemen.

eTeor  SeusMLCom

®m Ceaudlailemerruied  SigEnIHSH6T
SIVEDE  CPOSHIAMIGET QM  GSOIICL
aldasdled ellemevtfldleoTment. LedTEuUTHLD
T(bSHGISHSHML (h&EMEI [HMLD &([HGHIEeuLD.

eflemeor 1 : C+0,— CO,

aflement 2 : CH,+20,— CO,+2H,0

(P60 elemeoTuiled, 6 SHMITLIET eTT),
QI &HFReT cpesanmi et eflemerLfihs
6D SHITTLIET WL SHSHEM6ED(h CLPEDS &n 16 60T S
smEANG. GnevorLmbd elemevruied QI
cpeoddnm WBs5GH6, B® cpedHinm)
SH&dlgenfled erflibg QI CLPE0&HSn M STTLIEOT
DL S &HEMENEMLILID E(H CLPe0&Fn. M) [BemIbd
SHAME.

@demhg  elemeotuied  FF(hLI(LD
6X16m 0TI (THL_ & ETh&H & BemLGuiwimeot
efl&SLD CLPEDE S M &6rfl60T
6T 600T600f 18 6m & U 60T siqliemLuiled
SiemED &) 6T60TLIS] egefleur&ms.
BompsGundlan, m GCeudlaileneruiled
FF(bLI(bLD FHeofl 5 P& &n. M) &6rl60T
6T600T600f18 618Ul 61 60T & &S00S S| (beUG)
eTEOTLIS) HemL(pemmuiled 81, 60TLOT 60T

8

eomreoT@erom
Gomor@eorm
3ol Gwirr
& Geom
U@
(1776-1856)

SeusTLGrm
BaumenLw Uiisefllitlener Hleneoreysnmib euensuied,
®wm Comed eaunmefled SiLrbdujeTer  SiqliLemL

SHHICHTemeT  uLprRISILIeT.

gleeTsafler  erevorentllbemsenwl  GSOILAGL  6revor
SIUSMLGIT 6T600T 6T60T SNMPESBLILILEAMDE. &0 &60T
SieTe6Ten  eUMLSSH6ed  SMETOILILGBD — GiseTserledr
6T 600760011660 & Ul 60 60T Beury esflelébaseileemed.
aeflaid, Bars sm&Gsmer 6.022 X 102° a6
6TEOUTEME00TE:  HEUUTLMIL  SGLILIEDLIITS  AHEDDDHSE.
@Lmedll demrdluied seors eumyssefledr Suibseilin
aameTemauiledr  cpedld  SieusMLBrm  eldlsHasment
ST SHS 60T CULPTRISEOTIIT.

[ m N

6EOTDNGSLD. Beudlelemevruied
UGB ellemeoTloLnpL&erfledT Siemedlement

eTeorBel,
CLP6D& En. M) & 6 60T 6T600T600f 1&h6m &>UTled
SUILNbeUEDSHESTLIG I Guomed
sigliuenLuied GSUILbeugs LWeD)IeTaTSHTs
paed  ellemestuilement, &
Gomed smiruedt, 6@ Gomed osElneni 6ot

SIEMLOW]LD.

elemeotflibg 6@ Gomed &HMILET ML
S &ML H(IHH M| 6T60TOYLD, LT EVUTL MEUS)
eflemevrulement, e GLomed L5&E560T, @Tevorh
Gomed oy &deeufled erfih &), @medor Gomed B
LOOHMID 6 GLOMED HTTLIET WL S &EmEDemL
SHEDG
Sig)H&6T LG @Lbaumnid Hleneoude,
sfleflwed silepiser @@ Gomed eredrm
QUM HEWSH&HS LIFH60NS 6([H HITMD 6T 6T60TM
SUMIT H6MSUTMEVTIILD LILIGITLI(bS &I6UMIT SH6T.

eTeTeYld  [HMD  eXlem&&eonLD.

1.4.2 Gomeony Hlemm

1@omed  Siemeyeer  &@H  QUMBarleoT
Hemmwineord SiHeor Gmeony [Hlewm ereor
UMILNGSUILGEADS. M C&IwsHdleor
Gneony Hlemm eredTLG SiFleD SiLThidljeTer
sevflomusafledr QU Sigm  Hlewmaerleor
6T60TM S0 Fl6d

o (bSEDED gmol!

SOIUbHEUSTSLD.
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T(bSHHISHSHML (b

QM eOanLTRear Sligneler UL i)
Blemm =1. 008 u

6(H WDLT60T Siszmieleor Gomeon( Hlemm
=1.008 gmol!

&EH&HCaHM6T QLI cpesHan m)| Hlemm = 180u
&@p&Bandleor Gumeon Hlemm = 180 gmol !

1.4.3 Gomeony &HeoTieney:

®m SOl aeuliuflene WHMID
35y [Heweouled, 6 Guwmed G&iIoD
315601 eunwy Hlemeoulled SiewL &&ISHE1SHMETEHLD
&601 66, BLOMEDIIT &60TSI6M6Y 6TEOTLILICHLD.

8
c2:98 _
E 2 E B B8
3 ) el_g @ § B L=
g 2 pBg 2
529 98
O 86
OE g §
@° @ &
273 K wmmjwo 1 bar 2271
S(1pSHID (STP)
273 Kopmjol atm 294
S(1RSSID (SATP)
298 K opmib1 atm
SU(RSIID (SDD 24.5
GleuliL [Fleweo LOMHMID
(RSSID)
Heoro i
33)9 &pmb FHGHevfled  SHMEUOTLILI(HLD
Gomevserfleor 6T600T6001 18 6m &HEmUISH
H6E00THEHI(bS.
3&) 273K  wHmId  3atm  SRSS
Blemeouled, 224mL &Heor  Siemelement

ML HHHEHMETEBD y&Hdlegeor  eumelled
SMEUOILILI(bID  Sp&FRETT  CLPEDSHEn M) &H6iTle0T
6T600T6001186m & U 60 60TSH H600TSHE (.

9

1.5 &lgmb &wneor Hlemm GasMLUT®D

Geudlulwedled GMIUTS LGUUMLEY
Geudlulwedlen, Gomed  GCaHMLUMLIq6m6oTL
Gumeot@m &mbdb swmeoTHlemm G&MLUMbLD
LIT6U6DMS LIW6TL(bSSLILGEDE  (PHemSL
unLlu@gluieo Gomed GamLumb, ePe&snm)
Hlemmuileor SiqLiLemLuileb SiemLOMh SI6T6T )| 6T60T
B SAlhg QsmeooT@LMD. SiemsLiIGUTe@eu
#Homb  gwomeor Hlemnm GHMLUMGBID  FLomeoT
Hlemmuilemn 6ot SIQLILIEDLUITSHS E&T600TL &)

euEmTLIEm D

1.008g emaDLTE60T SI60E0 &
8g &dlgetr sibengd 35.5g &Cemmfleot
@anCnnp CsrsHsnlqul e eunemm
@Lieuwisdl eslwWsSsmIqW Qb  Seflob
sieeng — Gsdwb  iebens  Siweofludedt
BlemnGw, iHedT Hnnd Fomeor Hlemm ereor
EUEMTIMISSLILIbED &.

HletTeupLd elemeoTulements &(IHSs.
Zn+H,80, — ZnSO,+H, T

@euelemevruiled 1CGwMEL HISHHTHLD
[zinc] (65.38 g), 1 Gomeb ememLreg60r
cpesdnmlener (2.016 g)@LLeuwiT&s]
QFLIED &)

o 1.008g emam rmemerr @LLOLWITES
Q&S CaHemeUITerT &ISSHTHSHH 60 Hlemm =
65.38

= — x 1.008
2.016

65.38
2
sH6SHNHSHHle0r Foneor Hlewm = 32.69

SISBHTSESS60T S iomeot Hlewm = 32.69 g eq’!

gomeor HeomsE& DG EevemeD.
SyeoTned, Hmb sonen Hewm g eql eTeT
3108 Med GUILILLILGEDE.
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el Tger, sHfger, &Carmfler
SHFW eLeOTMI60T g LILIeDLUTED SHeWLOMHS6T6r
GuwBe EMILLLILL(beTeT euemTuwemmuilemeor
eTIGUMGID LWIeTLI(bSS SWwieons). er6leoteufleD,
@b cpeTmILedT ENlemETTHET  HeML LM
eumiindleveond Grieysemen HTD AMGeumD.
eTeoTB6u, HTMD FLomeoT FlemmullemeoT &6voTHEIL
60T EU(HLD GUMLILILIT(h LIWLIED)IETETSITE SieMLOW|LD.

5 -1
Amib swmeot Hlemm (E) = Guomeortr Blemm (g mol™)

glomeot &nrevofl (eq mol ')

GLom &60oT(helTe

LWIeOTU(b &S, Geud
BID  6UeDSLILIbS&I6USIL 60T,

Sieumnledt
&60oTL MWl

&n HMemeoTLl
2 L 6ILIM(HL. 606l
NedTeu(HLD

SiL L euemevoruiled &LOIT60T

Blemmullemeot s 2 g6

EUMLILILIML LG 600607 FH600TL Ml G6uILD.

1.5.1 anbleoid, &M, Sy&ARCerhHH LHMID &R Qb&Huler swmer Henmuieneor

& 6001 & & (& 6V.
g
? E FLOM60T glomeot [Blemmuilemeot P —
€9 .‘ﬁ &Mrevofl(n) | SesorLml ©_ ey eumLIT(h b8! o
o
2 g g H,S50, &1 amsgeub = 2eqmol!
B g H,SO, ed1 Gomeorr
g % “f 2 4
g g&r@ L .| Bewm = (2x1)+(1x32)+(4x16)
2 £ 9 B sublevgdleor Gomeom T .
3 °2: | ® Blewm = 98gmol’
5B = . o . 5 . 98
& '% g T sifleogdlet snIsgieud | H,SO 601 swone ewp = -
3
85
8 ° B 1
= 49geq
3
E S—b g &I SHHleor GLomedmT . . .
- R e KOH eb1 218160886110 = leqmol!
§ 53 eé & | = i KOH v Gomeon fleom = (1x 39)+(1 x 16)+(1 x1)
E .E"% | B s Eleor = 56 gmol!
8 23¢6 Siflevdgl6uDd ) . 56
8 83° KOH ebr &lgmb swoneor flevop = —— = 56geq’!
|
o]
C)
g . g KMnO, @ 24é6AnGari
© 98
B 08§ . L KMnO,, 651 Glomeontt ilemm
2 ]G] é 24 58nBarhr Si6beog) 4
% o g g & SEEAROETT(HE AT = (Ix39)+(1x55)+(4x16)
5 . .
£ 8) g g % Guomeony Hlemm - 158g mol1
E} B E % -é E= — - b0 oo s,  wesAnGarhmsHer  Guns
B & £ 58 B Guomed 5AgGadrl | auoniisGaT. adreumb efenetuled &etorbeTeTeuTM)
8 R 2% 5 N I I (G (bbHI0eDLED
% i ad % ahmIé OSMETEBLD SIS @ &l
2 g 38 Byéeb awslndseafldr | MnO,” + 8H* + 5¢~ > Mn?* + 4H,0
# SEB Guoneeafler X
8¢5 eT650TET0N& 605, ~n=5eqmoll.
SR 158
» g KMnO,, éi1 &iomeut Hleom = < - 31.6geql.
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Glomed GamLumLiq 6meoT
LWeiTLUbSE @ GCeuglelemenruied mbLI(HLD
elemeoTLIOUN([HLSerfleoT SlenelemeoTd
HevorLMlL Si6uelemeotuiledr FLO6OTLI(hSSLILIL L
FLO6OTLIM(h GoemeuliLhHD &)

gomeor  Hlemm

S} 60TITED,
&rmb Gamumligmna
85 Coemeuuievemen. p&HHARGeorODH -
Qb
Blemm GaMLuMLLq 6meoTWLD
s6flisd®  9m
GamiumLig 60 60TWLD [HITLD LILIEOTLI(h S &I GmLD.

emerTHEHHS, ENMD  FLomeor
S5 60 60T

elemenTHEHhHE&  Gomed

T(bSHEISSTLLTS,

Bobm  euimev
gLomeothlemm BO&HGHSH
FLO60TL(bSHSLILIL L

KMnO, wpmio
Fe0BUL1q 60T
asflhSLifeor,
goeTUMLIgement 6r(R&MoCeoCw, Crrguwing
31.6 g KMnO, &peorsn 152 g FeSO,
o Leor ellemeoryfliylo ereor &Homd  Fomeot
Blemm GasmLiunligemenT UWeTUbLSH Fom
SuigIb.

8Bs elemevrullementr mMD Gomed
GaMLUMLLq 6m60T LLLIEOTLI(h SEULD 616 & e0LD.
GG EMUYLLULbeTer  6fleme0TEHSHM60T
FLOTL(bSHSLUILL L FLOEOTUM(H

10 FeSO, + 2 KMnO, + 8 H,SO,
i

K,SO, + 2 MnSO, + 5 Fe,(SO,), + 8H,0

e

sipneugl, 2 Gomedser (2 x 158 = 316 g)
e sGeorL, 10
152 = 1520 g)
BooHm  euFmevaedGuL (hL 6ot

eurCLmdwib
Gnevaerr (10 X
Gomebaelr

elemeotLflAm&.

1520
= 31.6 g KMnO, gpeorgy —— x 31.6

316
=152 g of FeSO,, 2_1L 601 aflewevryfl&imsl.

11

Heoro S

4 31) 0.456¢ 2_GeonsLomeorg) 0.606g Hg60T
2 Coonad GCenmemmiqeneTd  HIHIME.
2 Geons s dleot goneor  [Hlemmemuld

H00TSHE (.

&ComGLoL1q.601
gloneor [Hlemmullementd &HevoTH&dl(bdb. SiLbl6d

43p) euniLndluid  emL

2er_HSHHV (bS8 SemT6NlemeoT

Cr,07 +14H*+6e" — 2Cr3* + 7H,0

1.6 eraflu eflélg eumiiiLme LHMID
0S8 M) GUMLILILITG

Seoflomisemend SHevorLmiWD Syliedleor

cpeold @  GsiwsHled  SLraujemer
seoflorusefledr  Hleom  Fo56isH5H emeoTdH
sevorLmlwieonb. @bg Hlewm 5561155 emeorll
UWIeoTLI(h S, LD ererfll ez
aumiiumCigemeor  Siwonellds  Quieib.
Gam s &leor Gomeomy Blemmuiemeot

LwiedTUbS ), ererfl 6818 eumiLImL1q 60[HbH &i,
CLPEVE T M) GUMILILILITL LG 6160 & 8600TLMSULIGDILD.

Gamw g dleor, CLPED&H FnM6D

SiLraidlujeTer

QG
eeueuGeum  sevflorusarfleor

erefll  eN&&H&H 5] emeor
aigzeflogsler SMuilune &SP QLLs
ET(RZHIEUBMED OUDLILIGD MM 66l

6T600T600f18 6 8 Ul 60T

efl&élg eumILIT( eTeoTLILbLD. GETLDSHH 60T 6(1H
CLPEDSHEn ML 2_6ITET Si6060TSH G| H6vfILorhiserfleor
grflwimeor 6T600T600f 1860 B Ul 60 60T,
aigzeflogsler  GOUILHE &EpelLns
SO (b 6T(RHIEUSHTED EILDLILI(HLD EUMLILILITCH
CLPED S En M) EUMLILILITLTGSLD.

3il60 &) 6m 60T
TbHEIGSTLLTSS e&metorh ereflwl s

ad 195

eumbuturmL g emeot B Liflh&l esmeT@euntb.
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a8l1gE  Sbl0HSIET  CLPEDEER M)

emiune C,H,O, o@w.

C: H: O @amnfndlenLGuwneor eéso
1:2:1 eteorBeu 21196 sudeosHleor ererfli
efldlg eumiiume CH,O.

161 seflomsemers &600T L MWLd
u@Lumile) sreysefledlmbs eraflu efs
eumdurigemest  SFomenfl §860.

Blemed 1 seoflorhiserfler  QemwiLmeoT &)
#5655 60 GMILNILLI LibeusTed, G&TLo sl 6or
ownds Heomullemeor mMD 100g  ereor
T(bSHGIHEBMeTEUGHIL 60T, Hevflomiserfleor Hemm
sieundleor  Hlemmuiemeor
(Somdled) GMILSI(beUSTHS  CIBTEITETEONLD.

5561155l emeot

Blemed 2 Q66U  SeoflogHleor
HlemwpulemeoTujld, SiHeoT o) [HledDILITED
UGS D& CslIo s Hled 2_6erm Hevflormiserfleor
U  Guomesefler  eretorenofllsenaulenets

SHEDE.

Blemep 3 :
Gomev&erfleor
sieunmleor ANl eTevoTEvOTTEd 6UGSHG), 6rerfl
e && 5 Hlemeorll 61LIMB6U6TIT(HLD.

Blemed 260 QUDULLL 6L
6T600T600f1 560 B Ul 60 60T,

Blemen4:
QuMUULL

(Bpemeuclenfled)  Hlemed  36d

GTEOUT&HET  (LP(Q  6TE00T6T0TTS
Beveormoed  LiledTeoT  eTevTTETOMS  @(HLILN 60T,
SHSHS 6T600T6M600TSHE1HME00N(h 6ILI(THH G 6LUSH 60T

CLPEOLD (LP(LQ 6TETUTETDTE LOMMHM)S.
T(bSHEISHHM(b:

1. yefluled
u@Lumieled NeTeupld 55685 Qemwiileneord
Q&MevOT(heTen&l: 32 % SMTLI6T 4% 60 6UDL [T 60T
64% H&6dnerr 215CaTwHHe erafll ellfls

SMEOOTLILGID 6@  SiLbledID

EUMLILILIMUMTL LG 60601 &600TL M.

al &g 98
g % 8 2 %E
9| ‘9| ¢ B .8 ) )
E| o% = QE e %E
B il 5 9 3 3
Bl b = @.E = =
] 36 5 g
® &)
32 066 206
Cl32]12 1 . 266 =1 2
4, | A
Hi 41117 266 03
&, | A
O|64]|16 P 266 =15 3

ereflw efléfly eumiiune C,H,O,

2. eflevfl&ifleb &meoTILIbLD QB &ifliog G&TLoID
40% &mIUET, 6.6% HADLIRET LOMHMID
53.4% oH&AREMETS OBTEOUIHETETS. i
Gagwsdlenn erefli eNdld eumbLImL 1 6060T

HE00TL M.
g 5 .9 9@
‘B
g 4] 88 |3 |37
E| A = gBE B %g
B & |5 | @8 3 36
) ) E Q,E = = =)
s S g 5 §
ZN FE)
C | 40 | 12 2 2133 =1 1
o6 se
H|66 | 1 ’ =6.6 33 =2 2
B4 (33
O |534)| 16 16 =33 33 =1 1

ererflil el eumiiliLmp CHZO
e
seTwdso &@f’
5. & Gsiwb uslumieied Hereumn
ao6lls @emWwemUd  C\SHTETONbETETE).
C=54.55%, H=9.09%, 0=36.36%
S1FB &I &Sl 60T ererfll o\l:k;)
GUMLILILIML1q 606078 SH600TLM5.
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162 ereflu ey eumiiLM I 60lHHS)
CLPED& & )] GUIMLLILITL LY 60D60TE &H6T0TSH S (bGH6V:

ererfli eXl&ls eumbiium 19,601 6H SUILLI L (WL
6T600T DL M CPEDSHERM) GUMLLILITL LG 6D6DTS
SIHEMGI. S (LO(LY 6T600T6M600T, 31§ CHITLD G S 60T
Gomeony Hlemmuilementds 6\&Mmevorh LledTe(IHLD

UM ILIML 19 60T CLOEDLD eum Sueid.
Gaiisddleor GomeomT
) Blemm
(g érevor (n) =
ereflw eXléls
QUMLILIML 19 6026078
6\&IT600T(h
HEOUTSHSILLILIHLD Blemm
G o
a a - 3
o) L) = g
o |22 &|2&| & -
9 % g = % 9 E G
o= 2 2
B 3 -3 = B =)
o | €5 E|g5| 9 g
] =] G -3 =) .8
© -2 2
@ )
-9
g
3 | < 60 _, | (CH0)x2
£ | T [ 60| 30
310 30 C,H,0,
S
g2
& 34
58| 2 34| 17 | =2| HOX2
aE 17 H,0,
€3
g8 % o0 | 30 | 2L _5|(CHO0)x3
£3 O 30 C3H6O3
'g\g O: 150 (C,H;0,)
As| = |150| 75 TS =2 X2
3% O C,HO,
& 78
% I — =6 (CH) X 6
| 5 | 78] 13
2 13 C6H6
CLPEDEEn M) eUMLICILITL 19 60 6DT

&He0oTLMleNemS  LI60TEUIHLD  6T(hSEISSHITL LG 60T
cepeold B Yiflihgl e\smeT@euid.

8w siflsGaiwmsafledd  eTm
eflevflafled smevorliLpdng (GomeonihHlemnm

13

60g mol™!), whemmerm yeflde Lmedled
sreoliLbADE (Gurerifern 90g mol!)
@aumnfledr Hlemm &a6lis Qemwiy C-40%,
H-6.6% ; O-53.4% siemeuserfledr cLpeodsnm)
QUMLILILIM(h&H6M6Td &600TL1)1&.

Brevorp GsiwmisEnD @CT F56is
SemWenLS OSBTEOOT(ETENSI. 6T(bSHEISSBML(b
ererflul ez
Beaueflnetory  GFTLorhiserfleoT

(2)eb &6y smevoTLILLL
QUMLILILIM(bLD,
agaflu  eflély  aumMUIUTGSEHD 6ETEM.
eraflw efldls eumiiune, CH,O eraflu efldls
QUMLILILIMLIG 6160TSH 61&M600T(h &H6E00TEHEILLILIL L
Hlemm

(CH,0) = 12 + (2x1) + 16 = 30 g mol .

evflafled smeooriumd  B&To&Seor

eumLIIUT
oo Gomeomy Hlemm _ 60 _ 5
HeooTSHAILLILIL L ererfl 30
&g eumiium_ (b hlemm
o Ape&En Ml eumbiune = (CH,0),
= C,H,0,

(218119.6 subleoibd)

2
g
6) X,V,Z SF Hevflorhisenend Q\SHTevoT(heTern
R CeTosdleTUGLUTLO|LY eysaflelmhal
LfleoTeu(HLD SHT6y&6T QIUMLILIL(beTengl. Xx=32%,
y=24%, z=44% X, y WpmIb Z eor &L
SIe0)&5H6ledT 6T6v0TE00(HemS  (edMEIW 2,
LioHmid0.5 Sp&LD. (CEISHHET CLP60&En M)
Hlemm 400g)

seoro o

i) Se0fllomIGET X, y HMID Z 60T et
HlemM&H606T& SHITE00TS.

i) Gaiwsdleor ereflu edldla eumiumh
LOMHMILD

i)y  GamSHSe0r CLOEDESN M)
QUMLILILIMTL LG 606078 &H600TL1)]5.
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yefl&s umedleb smevorliLi(bld B&iTLo S dleoT
CLPEDE M) EUMLILILITCH

Gomeory Hlemm ~ 90

n= =— =3
30 30
CLPEDEEn M) EUMLILILIM(H = (CH,0),
= C,HO,

(0198 SibleDLD)

1.7 Geudl eflemenrs snmiseflen ellfso
(stoichiometry)

o_eorg) 68 1960 G &I HWINMT AFLEUEDS
B erliGungneug unidHmsHnmwn? Gasar
swnfliudled 2 eemr  (edDS6fled, 6
(pempuiemeorll LIWIEOTUGSS Spm &L CoHarfl
SWNfl&sa s eunpLserfleor
efleurib L9edTeUBLOMm:

Gaemeulmeor

1) Temeu — 1 &L
2) sI&sHemT — 2 &L
3) amw - 1/2 sU
4) 2_eol LILPralseT MHMmID LEBLIL&ST — 1/4 &Ll
SIBMeUF),

1 & gemey + 2 &l FidHemg + 1/2
&l QB + 1/4 &l 2 60 LPraiseT LoMHmID
U@BLIYS6T = 6 &l Gasifl

Gumaevorherer  eXleurriserfledl b &,
3 au Gaafl swnfliusnH® GCFHemeuwimeot
IHLDLOITED

WML &emerT UleoTeu(pLomm)

&6evoTHEIL. @WIILD.

. 1
| 50 gemey X%‘Eﬂ’@’ﬁ;? &L memel
E’ 2@5&&1

LIHMOTS, 3 SLI JT6MEUEMILIH 61SHTE00T(h
sy egiw Quwiepd Gssaifluledt Siemedlemeor
KledTe)BLOMM)| 860018 5L 6DMLD.

. 3
_6 sl Gaatfl :
6 &0 Gas I aiigene=18 & Gostf
Jd-stiremeu

14

ezl CumenBeu  CHemeuwimeor
LMD ML &E6fledT SiemelemenTujld HLOLOMED
&evorLml @uIID.
- -

—

185 Tem6
— we—

2 &l FI&HH6mT

e

-—
¥ &L G\

Y4 &L 2_60[ LILprhIs6i

W

6 &l Gaaifl
@hsd HHS(BL  (emmulemeor,
(105} Geudlelemevrudleot, Geudlelementd
samiseflesr  elfpmisHenerd  SHevorLmil

D  LWedTLUGbSSHeoMD. HBrése  ewmblufed,
stoicheion eredTUSM & SH6vTlOLD 6TEOTEYLD Metron
TETUSHNS SieT6l(h ETEOTMID ELIMIHET SISTEUS)
Geugleleneors snmisafler elflsomeoT s, &b
FOeTUBLSSUIULL Ceudl& swetuniiqed, Ceud
ellemenTll OUNBLBEHHG SemL Guiwimeor

6T600T600fIWIED QSTLTLN6me0TSH SHHEMG.

Geudl
Gamumiq emeoTll LWedTL(b&H S,

6Xl60 6075 8 M) efl&lg

&M SPIILL sene] eaflemerailenet
euUmd Gz emeulLmeot
elemevtLbOLITBEfledT StememeuGWImT  Si6beS)
ellemenTuh elLNherfleor SiemellemenTd 61&Me0T(h
ellemeotuiled 2 _Heun@L elememaLIMHerfleor

eI (H6m6IT

SiememeuGum 316116111602 60T&HEHIT60T

FLOGOTLI(bSGHLILILL. FLOGOTLIML L 60T CLPEDLD [HLOLDITED
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&H600TSH &SI (LOLG.UWJLD.

Heoreuplo Ceudlelemevtuliement B &hH&IEeurmd

C(s) + O, (g) — CO, (g)

Bb5& sL060TUML1q.60lBH S, 1 GLomed &mTLeoT, 1 GLomed S &&lee0r cLpens n.mL 60T eXlemotLiflb &)
1 GLomed SHMTLIET WL SpHMNEDL S SHIHHMG). 6TEOTLIENS HILD SMbHE E&MeTSHELD.

1 Gwmed C =1 Gwomed O2 =1 Gomed CO2

= e160TD GO b, 'Ceudlelementéen m NHSLILILG O’ eTeTLSHEDE0TE SMILLIEDS.
171 Gauflelemernd snmieidlss &evo1éHE b6

6B FLTLIGLSSUILLL Geuglé &oeoTUML 196D, eilemerTLh OILMIHL&6T HMID eXlemeoraflemar
eunpLeeT pFweunrnEe BewLCuwwimenr 'Guored’ erevorettlldems  QsTLIUlemerr  Ceugl
eflenetsanm eNEsD eredTHEDMD. eflementLih ALMBLSET WHMID efleneorallener QLIMIHL S6rfleor
sienelemeor GLomed Si6bev & [Flewm Si6b60 & SHeoT Senedledr SigliLienLuied Gl eombd. SibepedTm)
160G SHEENLLD QedTHIEOITBHE! LOHODMTETBINHE MDD (LPIGULD.

Glomeony HlemmImed 6)&&HS® 22.4 L-246 OLMGES

>
>

<

h GLomeomT HlemmLTed OILIHEHS

<

22.4 L-246D UGS

155Bsevfletr 6riflded ellemetulement &IHSHHM E&Met0T(h, QihG LOMTMMHEIGHENET HTD 6N6THe

(W1 U|ID, CH, (g) +2 0O, (g) — CO, (g) + 2 H,0(g)
el6eme6uTLI(h OILIMIHLGH6IT elemevTeXlemen EILIMIHLSH6IT
CH,(g) 0,(g) CO, (g) H,0(g)

Geudleemens snm) 695 1 2 1 2
(&6OTTEBISH6IT
Bomed — GLormed OB 1 Gwomed 2 Gomevseir 1 Gwomed 2 Gomevseir
Beom — BHleon OSMLiL = 1 mol x 16 gmol™! | 2 mol x 32 gmol™! | 1 mol x 44 g mol™! | 2 mol x 18 g mol™!
BomedserfledT eretuTennflibema X 16g 64 g 44¢g 36g

GomeorT Hlemm

Heom - SHeoTSieTey OBMLAL
ellemeutLiy OUINBLS6r60T [Hlemdm
= Gomed x Gumeoni Heom &
lleverauneefler  sereierey 16¢ 64g 22.41, 4481
(273 K hmib 1atm sip&s5SH6d
1 Gomed sieTeyemL 6hE &
QMDD SIWLSHHS CSTETEBHLD
HEOT6MEY 22.4 6OILLIT S}&LD).

1x224L 2x224L 1x224L 2x224L

GOTSIETEY — SHEOTIETEY 6) 5
FETSIEIE ~ oSN AT 241 4481 22.4L 44.81

15
athiyamanteam.com | TNPSC Exam - Video Class+ Test Batch-| 8681859181



Geudlellemerrs sam eilély oigqliLemLufleomeor 36 gH,0 2

&600TEHE (& 6IT —W x 32-gCH,
4

1 10 Gomed SibGoneoflwimemey ©_(HeUTSHs .
. . . =72 g Bewrs smEDE
eTHHemeoT BLomed emaunLT60T GaHemeu?

S0 GLomeofluim 2 BHOUTSDISHSHTE0T 3. L eeau s(ps5s Hemesefled 50 g

FLOOTLILSSILLL. SLO6TLIM(H srebdd SMTUGTLemL  (PHIBIIONS
erfllLGmed o _(Heun@LD SITTLIE0T
N,(g) +3H,(g) — 2 NH,(g) . . . 5

6L} EEMEIVLY.60T SHETTI6IEY 6T6LEU6ITEY?

Gom&evoT(heTen FLOGOTL(bSSLILIL L . . e .
oL . ] FLOOTLI(bSSLILIL L. FLOGOTLIM(H
FLO6OTUIML1q.60T Siq LiLemLuilev,

. , CaCO, (s)2— CaO(s) + CO, (g)
2 Guomed 210 Bonesfllnemey 2_(Heunss 3
Guomed emamL g6t CHEmAULILIGSDS! GLom &H600T(H6ITEIT FLOGOTLIML_LQ 60TLILG.

S 10 Gomd  sibGoreflunamey 1 Gumed (100g) CaCO, g GEUILLILGbSHID

2-BOUTES. Gurg 1 Gomed CO, 2_meunéng.
3 Gwomed H 5
o 40 GoTNH, S0
=15 Gloned emamLTR6T GHeme. (40) + (12) + (3 x 16) = 100 g Guomed !

2. 32 g 155Cser efldaslupd Gurs gLl eeulil  oi(pds  Hlemeoserle,
o (HEUTGLD Brfledr SiemelleneoTd 1Gomed CO, ghe018 22.7 DILL SHE0TSi6Tem6
SE00THH (b SIDLSHGIS ESTET(EBLD.

CH,(g) +20,(g) > CO,(g) + 2H,0(g) S Sl eelu spss Hlemeosearfled, 50 g
CaCO, g eeuiuiLpSgId Gurg)
FLOOTLI(bSHSLILIL L FLO6OTLIML 19607

sqluemLufled, 1 Guomed (16 g) CH, - o
.7 eOl LT ,

enflaedleor Gumgy 2 Glomed (2 x 18 = 36 Q) X
. 100g Ca€O, S0g€ach,
Bilewens sGADS. 23
CH, = 11.35 o’ of CO, emeus SHHEMG

¥ N

_ s —1
(12) + (4 x1) =16 g Giomed 4. 273 K whmib 1 atm sigéssde, 11.2 L

H.O eOlLLT HCl & 2 _meunsss Caemeuwmeot

¥ ’ N &BenmiflevfledT H60T SieTEmEUSH HETOTL M.
(2x1) + (1 x16) = 18 g Gomed!

HCI 2_(peuneusmaineot &Loe0TLhGSLILLL
S 32 g 55Bae01 eriflgedledr Guma) ELDOTLIM(h,
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H, (g) + Cl, (g) » 2 HCI (g)
Q&BMb&HSLILILL 616U SH(1RSS [Blemeoulled,

2 @Guwrnedo HCl & o _@peunds, 1 Guomed
&CenmifledT eumy GsHemeuliLihH M.

signeugl 44.8 el Ly HCl 8 2 mpeunés,
224
GaemeuliLitb&M&l.

eOlLIT &Cenmfleor eumwy

&% 1.2 el HCl g 2_peunde,

224 Cl,

44 8 -HCI
4

= 56 Ly @Gemmifleor eumy

x 2 HCl

GamemeuLILi(bLD.

5. ewédefwid sMTuGeaTiqed SiLrhidlwjerer
go6lls Bemwillenerrd
&HE00TL M. 90%
1 kg CaCo,; g eeuluiumsgd Gung
CO,
HBeomdHomdled &HevoTHSl(bh.

Sevflorhiserfleor
&MLIEMLOLITEDT

9 _(HeuUn@LD 60T  IHlemmemuwl

FLOGOTLI(hSHSLILIL L. FLO6OTLIM(H
MgCO,—2 > MgO + CO,
MgCO, et Gomeonifleor Hlemm 84
g mol 1.

84 g MgCO, 6 24 g ewéeofdluid
o eeng.

. 100 g of MgCO, &b

24 g Mg
——=—x100
S1gMECO. ) g MgCO,
= 28.57 g Mg.

signeug ewdetAsHerr FoH6is0
= 28.57 %.

17

84 g MgCO,; e 12 g amiuedr
o eteng
MgCO,
« J\
(24) + (12) + (3 x 16) = 84 g Gomev™ !

. 100 g MgCO;, ed
12gC
84 g Me€O3

= 14.29 g sniLedT 2_eeng

x 100-gMgCUO;

.. snjuesfledr eaefigp = 14.29 %.

84 ¢ MgCO, eb 48 g op&dlgetm 2_aeng
. 100 g MgCO, &

48 ¢ O
_ 8y 100 g Mg€O;
84 g MaCO; 3

= 57.14 g oy6dlg60m 2_eeng

. psdlgeileor eaeligio= 57.14 %.

FLOGOTLI(bSHSLILIL L. FLOGOTLIML LG 60T Lilq,

100 % gmuemwowimeor 84 g MgCO, ye018)
eeulLiLIGSgID Gurgl 44 g CO, 85 sBEHDE!.

. 90 % gmuemwowmeor 1000 g MgCO; &
QeulILILIGbSEID Curg)
- M8 909 x1000g
84 g x 100 %

471.43 g CO, 8 5@®HDG!.

0.471 kg CO, 2_meaundimg
1.7.2. elemeur&H &L (bLILML (b& &HMIT600f]

Geugl  elemenruilep,
2 _meun@o elemevtallemen QLML &6rl60T
SiomeofliLgled

Gamumg

QBM(b&SSLILL L

Siemelement &
&g
LWeTU(EUemS (WHemSWIL UMl U@SHlulled

Geuglelementéan m)
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BMb sHEOMD. Ceudlellemerts saml efs
algliuemLuleonesr  Siemelementd  61&HITETOTL

efllemeoTLIOILNIBL&HEM6TS  OHMeTTh 6

6Xl6m60TUIT 60T ) H&&SLILbLD Gurgy,
SIEWETT HE) 6160 60TLI(bOLIM (THL & (6THLD,
eXlemevTeXlemer ILIMIBHLS6EMTS LMMHMLILIGLEME).
MMM, Geudlelements &M DIEAL
sigliuemLuiled  SiemwOWng  Serelemend
6\&ITE0OTL elemeoTLI(h CILIM(HL&BHemENdH
G\ &ITE00T (b, &Xflem 60T H&LP&SLILIbLD
Gungl, o meun@l eflewen  GuMHerfler
SI6IT6UITE0T &Y, 6T elemeuTLI(hEILIMIHET

Pp3edled ((peugId ellemeTubHNCSHT, SibS
6Xl6m60TLI(H O (TH6m6TEF
BevueflemetLh OUNHET 6flemenT OSMLIHSI
Hspaiensd &L bLLUGSSHHDS, & 6Xemeor
SLGLIUML (b& &MIT600f] 6T60T SIeM P& SLILILED &l

FMIHS  SIEWIDOWLD.

mn elementll  QUNEBHLS6T, OGS wimeor

eXl6meuTLl OLIMIHL &6 6T60TLILI(hEN60TM 60T,

Geuglelementss &n.m) IEAE)
Gamiumigemeor Y & Qs merern
LWedTU(bSH Sl 6QLIL|6WMLOWLITEDT Caarl
SWflésemen [5160)60T6) G T &.

aFled SOt uc L swimliy

(pemmuiledr Llg, @eleeun &l TeuneH@SLd
@uevorh & FrHsemTy CHemeullLpd. 8 &Ll
sI6HEMIWD, 3 &L Jeumey 2 eTer 6@
Hemeoenwd &m&HS. (UWn GCsemeuwimer

SIeWETHEILI EWIM(HL&(@EHLD T (bSHEOMTH
2 eengl) Femwwled GMILTedTLI, 3 &L Teum
OHNID 6 Sl FT&HSHemIUTemeDTl LIWeTLI(bSS!
18 &l Casflullemerrs swnfleés Quieib.
BOWILD nbdeonsd 2 &l sgrésemnT Qmhd
Gurgled HOWTE &nbFHeons Casflullement
swnflss Suieongl. e6leurenfled, Teum er&ib
HOOLD Beéeme. ereTGel, @bHlspeded
swnflesiumd Casarflulleor ierelement meurm
sLGUUGSSHNE. Bbhs eLlsnuieneor,
Heoteuqplo  GeudleementdE  HLIgIGUMLD.
cpeorm Gomed FeoLTMeOTH  LisdTenf T 6v0T(h

Glomed Ljcerpifl L 60T eXlemeotLfiib &)
FOUTOQNHEFT  LEHeWTeDL 2 _(HeUTHSD
S &HSLILGIADE).

BeueflemeTHBMTOT  FLOTU(bSSLILIL L
&LDGOTLIML 60T &)

S + 3F, — SF¢

Ceudlelementd &M elds

g LuemL_udlev,

1 Gomed sebu, 3 GLomed LiearpifleT)iL 60T
ellemeorflibgl, 1
LeehewTemL S SHHME. ereorGeu  coeoTm)
Guomed geoud, 9 Cuomed LeamifleniL et
eflemeoriflib g, cpedrm GLomed FeOLT QD&
LeapenTenL s SD. b Criele, ebssis
QSmeTeLILLL SIWEVT S & FeoLT
peo&HenSHEbD  elleneryfibs ellLgmeD,

Gmed  FOLTOQNSET

Qeielemerr QFTLOMHGE Hopeuens seoLT
SLOUUGSEHFME eTeorGeu sFeoLT 6flements
SLGUUGLSSHID snrevofll  MMID  Leersleor
Bl@dlwner &mrevoll Hp&Ww. cpeorm Glomed
yeepifleor l@Hwins  erepdljerengl. Gogid
Bemeu elemeotLfleudledemen.

searwH i &%‘i

7) @m eflemeruledr SLOETLILSSHUILILL
FLoedTLIN( SBLY QBT (bSHBLILIL (b6 g

2x+3y > 41+ m
8 Gmed x speorg 15 Gomed y 2 L et
eflemeotLfl S0 SlSHaLILGbLD Guns),
i) 6XlemeuTSH &L (bLILIML (b SNT600f] 61817
i) 2 _meun@L elemevrelemer

eINHL&e6rfleor Semelements &600T&EHl(he.

i)y  ellemeorufleor @myFluiled, LIGHwins
eTehFUNHEHSLD eflemeoTLheILIN(HerleoT
Slemelementds HevOIHH(b.

wpflwim, eUTZHIeUTS LW6EdTLI(hSSLILIbLD

6MHLINMET  SlqLILEMLWINSHS  \&HT600TL
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& 2_mb. @ ubGomeflum HMID STTUET DL Jp&Hemenh HHW ellemerr ALMIHLSHEHHS
BenL Cu fla g Weteurpo Geuglefleneoruiledr ceold SWMfl&SILIGEDSI.
(@)

2 NH, (g)+ CO, (g) - H,N-C-NH, (aq)+H,0()

wp fluir
QW eswewenpuled, 646 g swGuneflwneunerg, 1.144 kg CO, o Ler efleweoruflu

SO H &SI (b, up i ©_HeunssLLIbEDS).
1) Siemersg eflemenln OUTIBHLSEHD, (WP(QeuSIoTs elemerulled FohLbeugHlevemen  erevflen,
eXlemeoT S (bLILIML(b& &MTevof] wing|?

2) 2_meun@Lb u}fluinelerr sienallements sevorLmils. Goaib elemeoryflwinoed WGHuwins 2_earer
6160 60TH ST 600flemWIS &600TL M.

FLOTL(bSSLILL L FLOEOTUN(, 2 NH, + CO, > H,NCONH, + H,0
lemeoTLIHOIM(THL_&6IT elemeoTelemer GILIMIHL &6
NH3 C02 %Eﬂu-"'f HZO

Geudlellewenrs &nm s GeooThiseT 2 1 1 1
aflemeotLifll SienIoFH&HSLILIHLD 646 _ 133 L 1144 - -
elemeoTLbeLITBL Seledr Glomedaerler 17 Guonedmer 44~ 20Guwndser

eTesTeOllHEmS Hlemm

GuomeomT Hlemm

eflemeotufledr GuTg), eSl6n6oTLI(HLD 38 Gunevssr 19 Gunevser - -
Gomebserfledr erevorevnflGema eXlds (2 : 1)

o_[Heun@Ld eflement eflemer QLIMHL S6ifledr - - 19 19 Guonevasr
GuomebaerfledT erevoT600 H60EH Gomevaeit

eflemevrulledr (Lp1q6xled, eTEhdlilaarm - 7 Gonebger - -
ellemeoTLGbELINHL&arfledr GLomevaerfledt

6TE00TE00T1SH6M .

&iey :

1) Beuelemeoruiled SubGomesflum (pgeugId ellemeTLbS Mgl ereorGeu SbGomesflwm  eXlemeor
SLGUTL(b& sMrevtfll @t. CO, wpeugio eflemeotflwimoe erebdleeng) ereorGeu CO,
OSGHWITSH 2_eiter 6Xlemedrd SHTTE00fILIMELD.
2) 2_meun@Lid uyflinellesr siemey
= o_euneot uyfluineileor Gomedaerfleor eretorevoildbema X wyflwnelleor Gomeomt Hlemm
= 19 Gumedaer x 60 g mol !
= 1140g=1.14kg
eflemeorLyflwimoed erehljeirer CO., Siamey
= erepeiren CO,, Guomedaerfleor erevorenoilbema X CO,Gomeon Hlemm
= 7 Gumedser x 44 g mol!
= 308g.
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1.8 &HHARCaTHD - QLSS elemeoTser

QM pUdemer BMIGHH  eDEUSSH
dnfls Crossled, oigeor Hnbd LRLUTS
wrnIo. @nH% BEDLIHDSHDSTET  SHTT6T0TLD
2 m&Eps&S sflywn?  o&dnGarmmid
eTe0TNEmPS&LILGBL Ceudleement HlospeuES
8smns et
BD SOOI eumpelled, @&HHem&HW LD

&M 600TLON & SiemEMF).
&8lnGarmn ellemenser H&eUEmS HILD
&MevorSGmmD
ThSHHSHSHTLLMTES,
1) LPG eumy erflgev, 2) SmLoy
slipuily s, 3) eum 2 ufflermigerfle,
&sMTGuremamL_GrL (h&Her 358l BGeThMLD
SIEWLIHG SHMTLIEIT DL S&HEm6nh, B LHMID
SHNMEMEDS SH(IHLD 6X6W6ETHEM6TS o MEDITLD

S &8lnGearmHm elem 60T &H 6T
Blawb  Gurageveond, Sp&HFRETT(HES
eflemeutoHEBD 2 L6 Hlapdleorment ereorGeu
Bszemawl  elemendHem  p&HFARCTODH -
(b5HS 6leMETTSHET 6T60T HEMLPSSLILI(HE6OTDEDT.
358l emenT
eman Inemer BEGHH WEHARCOTHOLD
eTeTEYLD, eMADLTRMENT GEFIHHL SIEDEOS)
apbdigemer BE@H0 HHD  eflemeuraer

SR ODTT(b&HS

Gs11 Hge0 31606 G|

elemeuTHeT 6TEOTEYLD
(WHemsW oL e&meTensulledr SigliLenLuied

SIEWLPSSLILIL L 60T

i8

uLb : 1.3 st eumpeied SpHetlgGeorHm
6Xl 6w 60T H6IT

KleoreupLo E(H6X6m60THEm6MS &H(IHEIS.

eflemeor 1 : 4 Fe + 302 -2 Fe203

20

eflemenr 2 : H,S + Cl, — 2 HCL + S

8y LBoelemarsEbd &HARCaTHM
elem 60T HETT GLD.

@y sGUIY SSRGS SMITEIIONS
Siemwb (paeomeus elemeruied 2 Geons
@yL e &gt Cerdngl. SrevorLneus)
elemeotulled, eMEDLITNENT  F6LEWLILYEIHHSI
6M EUDL_IT £360T BéSLLGADE. 6ThHS
eflemETEILINIHET QbHHLDLEMS ETETLENSHEH
&H60oTL M ?

Hetreulo @@ eNlemerTHemensd &(HEIS,
Qamrled WemnmBW &Nt  BHSBPLD,
emaDLIRer GCsIi&emsWD HeOLEOLNEDE.
Bssemal  efleneTaHaT QbHS 6fleneTaH6T
6T60TLILI(HLD.

CuO + C — Cu + CO (&uflé syéemeniqed
Boha b fiei)

S + H, - H,S (sebumLetr emamimeeor
BaT&HsLILbSED).

H&YCOTHD - QBbHS elenerTsHer
60 QDL [T 60T,
elemeuTlIL(blD EN6METTHETTS SHEMLDEUS6D6DED.

erliGungd S &&lggetT
@& Gurmettn Hlalpeysefled er60&HLTMe0TS6Il60T
sigliuenLuiled @eueilemevrdemer 66m&HEHE0MLD.
Qussd  sARBaHID
6TEUTEYLD, ETEDHLIIMEMET GMMI&H 6IHTETEHSH6ED

6T6D&L_[TT6m 60T

S 511D (H&HBHLD 6TEUTEYLD SHEWLPSHSHLILIbEHMS).
T (bSHEISSML (b,

Fe’?* — Fe’* + e (eroslonedr @psse —
3 58lnBeThHMLD).

Cu’*+ 2 — Cu
CIBTETEHSHED — S HFQ DT (HEESLD)

(eTeO&LOmedT MM

5dAnCarhn - Qb&HS 6flenersemer
2 58l@euThM 6T6v0TEmE0OTLI LIWLIEOTLI(bS S H60TE
elen& s (LlquLd.
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an) Gon@Getmiler LHMID Sy&ARET SL S50

R STHmled drlgeney &mevorliLbHDE) HS5FARCOTHMD SlewLEMG).
BHEBEBHES ‘%awflgsm @@_T;r_r,g,rrg.xm 3@] C ..
B Senu SGLUYG&EHE FULEDETH &S 60T 6mLo:
Qo 2 .
: Q&u"‘fﬂm@ Sf'g’"@"@] 24 &leg60T e Gon&GermieniLedr
) ) Boounerg  Fe DE Ber  weopuledy  NeDETISSLILIGEDE,
35 8lgGerHmIenL M. S} 60TITED, .

. ; S} 60TM6D FUWIEME0T(h Oerrm
mieoTuoelledmha 2hddlgemeot Fe2* . . . .
e (wpemmuiled L96m600TSH SLILI(HEUSDTED,
HassEpsHGL  WpHHPemenr  Q&HMEvIT(D @Gwng;@fsnnlj]@.jl_sm . .g;basélgsm
ageoad  enGureGearmiefled 2 eier Hlewewr& SLILIGbSHE 5GESILGSDS!
Fe* gsipUilgludleene. @s5H& &MIeuoid @g,e.omso . ) ;"@Uﬁqaﬂiaﬂ@bﬁ’@’
ETEOTEOTE16UEITM) HRIGEHHSS OSIflIon? HEsHEhsS, PHIAGET  HLHSLILIGIS

FNSsiLbADs. @ST  SMIEUOIoNS
@snoeneor udled, anflGorEGetmiefledr Fwiemeot(h o _Le&MevorLeul elemreunsd

6lq eUemLOLILTED o _eieng). @3l6d orevoTOEmL SMML.
BHI60TE  HIEMETOT  ADGSH6T 2 _6T6meDT.
66)EEUM(TH DG Uy emufleor
EUEMEITULIH DS (@mLb) 2 _aenLSagG).

aflb oyeorg  YGomiweedr — &rhisledlL 6ot
(&Cemmiledr) SemevtiSGHLILIL(beTang. DbS
aulq 6uEmLOLILIMEDTE| Fe?t e emiowigdled e\emetorL
6T60OT(LP&  6UIq EUEMLILIMEGLD. EG60T HTEITE
(pemeDTEH6T  LMTemUfledl  EUemeTUISHIL EILD,
obhsneus Hlemed amfleniglqeofleor @l Gamed
EUEMEMILISHILEDID  SeMTuTHSLILIL(HETETE).
SHoreaus) 15160 60T 60T &) )&l em 60T
Uemetoréall  LWETLGLEAME.  OUTgeuns,
ailfled  2_eitem Fe’t oyeorg erefldled
3 581mGeThHMLD SIEWL IS8 LG UIG).
Fe’tey  aipmbaieien @Gemmiedr LGmmLliesdr
shifedlneorgl BT QMGG &M
SHeusTe, Fe?' y5dmGarhmbd SiemLeug)
&Lq.60TLONEUTSTEM ). T6vflemIld HIaTGHTMID 3%
an Gon@Germiler awsHH G0N &Garmilerns
(e Bon@Germilesfled 2_eitem by Fe’ ™ 2p&

1.8.1 o&68lgnGarnHm 6revor

®wm Gsiwsdled 2 6aen @ GUIIILL siemeleners HalisHg, 9D SiesnisHesener,
SieUNHMIE0T EUPSHSHLONET, SHSHFALCETHM 6TE0TEMETTS &H6voTLMleusnameor Xl serfledrLig. [HIf 6ToTWILD
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QFLIWIIUL L 2y &8lxnBeaTHm Blemeouiled
swesflsemns HeHdHw 1Neoteor, HGSOIILL
sison6fledt &) eTehAWNBLILSTHE SIBSLILI(LD
LiletTEemOCGIL SihS SisomielledT S&FLGeTHD
6T600T 6T60TLILI(bLD. Sh&FGeoTHm 6T6v0T600 M &

wLIOOTS  Wp&HHARCTOD  Hlewed  6T60TD

6UMT HEMSWILD LILIOTLI(bSSLILGED &)

268 mCeThM 67 600T 60 60T

&evorLnleusmnsneor 6l ser

) @0 B60115 seofloddleor
(o1zmeus) Geuemns HevfloSHIL I
Wemeoorh Sl (hSH&MS Hlemeouiled)
258l @Gevtm 6T6T0T I EQUILOMSLD.

THSHISSML(b :

H,, Clz, Na, S spdflwereuniiied smeworLiLihid

SI600)| 8> 8611607 &AnCethm  eTevor

I EQUILOMSLD.

2) gueveieners G&meoorL  Siwlevfludleot
58nGarhm  [Hlewed ereiTLIE  HS
siweofluiledr Waleer HeT LOl6TEHemOSHSHEF
&LoID.

THSHHSSML(b :
Nat swesflufled 2_siter @&miq gl eor
2 &8lBeuTm 6T6v0T +1 S SLD.

Cl- sweofluled o _eiter &Gemmiflevfleor
S &&lgGeutm erevor —1
3) @b Cp&HERIld 2 6TeT  SIEWETTSH
SI05E6TIE0T  Sp&HFGeoTDD  6TevOTSEI leT
BB  LHBUIONEID,
ouNmeseuemnIuled @5 &obded LFIL]
siweoflufledT LogyeTer BB LOleOTgHEmLOSHES FLOLD.

Siwieoflesemen

THSHISSML(b :

H,S5O6v, (2 x H - o1 ayéélgGenbm
erevor) + (S — 601 Sy&HERBeoTHM 6T6vOT) + (4 X
Sy &dlgevfledr 94&HmBeothm 6revor) = 0

22

8042‘ 60 (1 X S—e01 24&HFRBeOTHM 6T6TOT)
+(4 X O-et1 H&5FARCeoTOM 6T6TOT) = —2

4) 2_ G0  emaMLemI(bIemend ST
Um ST H & Gawrisefleid
smanLTgefler H&5HAnCerhm erevor + ,
2 _Beond emamL eI (baHerfled 6mamL Ieeor
-1 9568xGerHm 5l em 60 em W &
C\&IT6T0T (HET6I &l.

THSHHSSML(Db :

emanLrnear  GGemtnemmiged  (HCI),

e Teeufler S4sFn@ermm erevor +1

smamLemriqed(NaH),
emaLTeeufler S4sFnBeormm erevor —1

Gamgqwib

5) SIEW VT HGI& Gayomserflaid
LicerpfleoTIT60T &I -1 S &8lnGeaTHm
Flemeoullementd Q& M6ToT(H6TETE).

6) ewpbumeonent G&TLorhiserfled Sy &dleeiT—2
258l GetHm FlemeouilemenrLl
OUDMIETETE.  OLTTSHEDED(hS6T,  &sLILIT
S HeW6bSET, Lcabifleoflledr GaFLorhiger
SpFwenr @zsnE e F e 0 & & M &
SI6MmLD&60TM 6DT.

TbSHISHML (ST :

Sy &Fgevfletr oy &g GeoTHm 6revor

i) Bfled (H,0)-2[2(+1) +x=0;x=-2]
ii)

emamLTR6r eurmsensviged (H,O,)
H,0,

2(+1)+2x=0;
=2x =-2;
=>x=-1

iii) KO, Gumettn gliLT Spéemenbeearfled
1

2
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+1+2x=0;

i

2

iv) ep&dget emLyenenmiqed (OF,) + 2.

2x=-1; X =-

x+2(-1)=0; x=+2

7) oemensdE Gawrseflgid, &mm o Geonsmsdr +1 Sp&AnGerHm  Hlemeouleneob,
&nwetor 2_Geonsraiser +2 sAnGearnHn Hlemeoulemeotuld QLM MmI6TET6oT.

G ésevorbemen elflsementl LIIETL(bLSS &S Gerhm eTevuTementrd: &e600T&H & (hS6eD

2 68lnGeuTihm 6T6v0r
eueretor | &evorLmilul Geevoriq Ll BaTiolb HEOOTES(h
S60floLD

x+2(-2) = 0

1 C Co, . _
2+ 1) +x+4(-2) =

2 S H,S0, 2+x-8 =
X = 416
2x+ 7(-2) = 2

3 Cr Cr,0.> 2x-14 = -2
X = +6
x+ 2(+1)+2(-1) = 0

4 C CH,F, . _
x+ 2(-2) = 0

5 S SO

2 X = +4

4 58gnCerhn erevor sigliLemLuled SH&ARCOTOD - Qb&HS 6flemeoT 6.

56BN - QLSS elenersefleor Gung, Sevflomsefler p&HARGeTHD 6r6vor
wIOHPWenLEDE. Quheleneruled, Qb SeflosdHler HpesAnGearnHn erevor SiFl sl @ELmulleor
sieuelement Sy&nCeaTHm 6Xlement eTEuTLILIHID. SHSHHARBeTHM 6Tevor GemMujomuiedr ieveilemeor
S &HFQETT (bS8 EXlemEDT ETEOTLILI(HLD.
LletTeupLd elemeoTulementss &(Has.

&5HBeTmM 6T6vorT A S —

‘ 2 &lxBeaTmmLD ‘

SHEE @ O

2 KMnO, + 10FeSO, + 8H,S0, K,SO, + MnSO, + 5 Fe,(SO,), + 8H,0

T &L GeTHM 6TEvOT
&EWDSHE0—HSHFDQAETTT(HESHLD
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eurCLrdwib
(KMnO,)
eurgey FeoGuULemL,

BeuelemeoTuied,
QUM &GeorL1q.60
(Mn) ,

o _eiten
LD MR &60T 610
(FeSO,)  ewifls seGuins(Fe,(SO,),
2 58lgGeThmLD QFLIUSH &
siemwdng. euelemevruiled

SemLIE
SHITTEOOTLON &
LOMThIGET 6 Wh&| eTeLSHLTMETSHemeT ehmidh
Q&BMEIh  QRbSSLOLEADE. S50
eflemeTLIOLNBL&E6T HSFARCeoTmMse6T 6r60T

SIWLPSSLILI(HE6OTD6DT. Bemns1BuUTenCa,
6T6DSL[TIT60T & D6 sl S &dlgge0r
RLEE5HDG &6 600T Lflujio

NeneTLIOLTBLEET pHIREOT  QbSHEIH6T
6T60T SIEMLPESLILI(HE6OTM6DT.

1.8.2 o56dgGernm -
&l 6w 0T H6rfl 60T 62 6W & & 6T

KbEHS

S 68nCaThD - QbHS 6leneTsemer
LledTeuBLOMM)| 6U6MSLILI(HESEDITLD.

1. @emevord elemevtsen: (Combination
reactions) :

Snevorh elemenrLl QWIMHL &I
eflemeryflibg @@ GCoiwdHdHlenersd S
&R COTHD — (b5 6l M 60T & 6T, B EWETTTILLD

6Xl6mE0TSH6T 6T60T SIEWLPSHSLILIHEEOTMEDT.

T(bSHEISSML(b:
5B MLD
0 +4
C+0, —_— CO,
0 -2
T S &FROEDTM(HSHEHLD T

2. flem & 6uemL LD eXlemeoT &HeIT:

(Decomposition reactions)

®wm Gsiwb, @netorh  SiLEE
3iBH& CULOHULL &nMmSHeMTs FlemgeUemL LD,
S &8lxnGearmHm b&HE eXlemeuT SHeT
lemFeuemL b eXlem 6ot SH6T 6T60T

24

SIeWLP&HSLILI(bSHOTM6DT. BevelemevTsH6rT
Bemevtnld 6XlemeoTdEHEHGS GHITLOMMITEOT6m6L.
Beieuems eflenensafled, Qb CaIwHSHl6

2_eitem @mevor(h GleuelGeumment SevflorbiserfleoT

2 58lgGethm eTevoTHerfled LOTHMLD
aDUGEDEI.
T(bSHEISSML(b:
45z BeoTHMLD
-2 A 0
2KClO,  ———>  2KCl +30,
+5 -1
T S EFYOETTT(HSSHLD T

3. @LUeuwr&d elemevt el
(Displacement reactions)

68nCeaThD - Qb&Hs eflemersarfleor
Gurg, @@ GsILSHHeD 2 6TarT QI D)
Sib60FH Sl HODIIH OV VS
siwesflwumed udleSh OFLIWILILILLTED S15HFH6m &I
elem 6ot SH6IT @Lleuwigsd eflemeor &6t
eTeoTLILb&l60Tm6ET. Seueilemeotsmemen GLOID
i) o Geomas @LueuwTss ellemevraer i)
2Bens @Lueuwisdl  elemeotadeT  ereor

UM SBLILI(b&HSHEDMLD.
(i) &_Georra @LUeuwT&FH eflemeorHer:

& SH6eToTevNlg. SHeveufled B SHs SmOIT
g60@uL (Copper Sulphate) &emms6m60 6T(hS 515
Q&netu(h, SFlL HSHHHNS (Zinc) 2 _Geons
SHSLIGEMETT MEUSHSHEYD. HEDTFMED 2 MM
Crnésa|b. Hengsedet LT Heo HimsHleor
eanley &EMDUIS &|6UMRIGLD.
Sniuied Hmd WHMleIDd WenPMHSHIETDbLD.
85155b1e 2 Goonsd Hollgedr g ULy
LS BLILENSE
&mevoreond. @bHlapey HewLaUD LiedTeuHLd
2 Beonsd @LLewrddl eflemedt &MT60OTONS

QogIeUs

Bn smoy 2 _Geonsd

M FHD &)
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&HxnGearhmLD

| v

+2 0 0 +2
CuSO, (aq) + Zn(s) —> Cu(s) + ZnSO, (aq)

EFQOEDTT(HSSHLD T

ii) @18ema @LUeuwrsd] efleneorserr:

2&68lxBaTmMLD

! y

0 +1 +2 0
7Zn + 2HCl —— ZnCl2 +H,

I 5 QEDTT(HEHSLD T

4. elHp&dlemd 6 6lemeot 6l
( Disproportionation reactions)

deo  sAgGearhn -  QOLHS
ellementaarfled, G Gsiiob, S&HdlnGarHmD
LONID RSARODTTHSSHD  @T6evorgnHESLD
2 Lupdng. Bssmaew  elemenserleD,
a@Cr seflosdlenr &dlnGerbm  erevor
1 sflEHSH6YwD, &6OMUWEYLD QFLIED &)
B55maWl eflemeoT 6T ldlasdlemngey
6Xl6m 60T & 61T 6T60T SHeMLPESLILI(HE6OTM6DT.

ThSHHSSML(D :
2&68xBaTmMLD
-1 -2 0
2H,0, —> 2H,0 + O,

I S SHFRAEDTT(H&HSHD T

2 68lgGaTmMLD

| !

0 -1 +5
3 CL, + 6KOH —> 5KCl + KClO, +3H,0

I W SHFREEDTT(H&HSHLD T

5. eTeo&Lomeot Ufllonmms Hlmeor
ellemeorset (Competitive electron
transfer reactions)

2 Goonsd @LUeuwisd efemevrserfled,
My s0CUL HemTsedled[BhHal, SOTSHemS,
SISSHTEHLD
o2 Geonad @LUueuwisdl elemevrserfled [HILD
&OHOBIHESMD. @601 erdliTelement HlaLpEADST?
eT60TLIEMS HTD C&THlSH& SGeunid. (eoreorGIT
eflend i QFWIed(EemMLILILY, HISSHNS
s60CBLL SHeMIFMED QIH HE06uTled 6T(bSHSHIH

@Lleuwrsd e FILI6NemS

Q&Me00T(h, HMOT HEHLIGEMEOT DiSHHMTFE0I6D
MEUSHSHEYD. FHMOITIONEOTS, HISSHTH F6OELIL
&emIFe0IE0(BIHE, HISSHTHHMS SLLITES
asLEméELomuller, Cu’t suefser senrsaisd
BhdHmeHs Geuetorhd. BFHeoT ellemeneuns
HEWIFD [Hed [HIMONSG  MMHMEDLHHHEHS
BeuetoT(hlD. SHE0TTED, DSHHEMSILI  LOMDHMIEISEIT
ggib  Hlspeugledemen.
LOMID HISSHTHD SpéW  ETEvoTLqEWEDTILILD
UL EUNEI, HISSHTHLONEOTS| 6TE0SLITTE60T

ereoT@eu,  SHMOITLD

Bu&ssb  serenouilemeotd,  SMLOITLOTEOTS)
gD&SLD
GLIDM)ETEN ) 6TE0TM) [HITLD (LI9.6)] GIFLILIGDMLD.

6TED&L_ITITEm 60T H60TemLOUTEMEOTLLD

Geueerf
embBL Bl (Silver Nitrate) semmdedled, SO

GomsevTheTaTeurm)

SHLIEmET  emeusHg elemert  aGHenD
Hapdnam ereor umMTLGUMD. Fnfle G
s068 LNeiTeoTT, HEOIFED 6IOFIEUTSH [HED
Bowns  wwrmsgeuki@h. Cuz*  swweofleer
Hemgaedled GFTeuBsH BHM @& SHNTEUOIOMELD.

e6ueierfl
HemIFdled 2 _aTem  GeuaTeflemwl, SHOITID

SiFNeug), Col ;T E [

@LieuwrEd asdng).
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S &dleGeormmLD

| !

0 +1 +2 0
Cu(s) + 2AgNO; (aqg) —> Cu(NO,), (aq) +2Ag(s)

I &5 F|Q160TM(H&HSHLD T

SMOITLD LoHMILD E6ueiTer] S SHlwieunrsH &
B Cw eflemarsdHmement GLIbBLEUTE,
BuoEb
SHeoTemowllemeoTyldD, 6\6u6Terfl  6TEDSHLITITEm 60T

SMOITLD 6T60&L_[TIT6M 60T
gn@L SHeTemouilemeoTld  QLDHMIETETENS
G &evorheiten eXlemenT 2 _600T S&ISD .

Gom&evoT(heTern Bangemeor
(P 656fledl b &, §ISSHTHLD, SMOITLD LHMID
Geueall AW 2 _GeonsMhisEnoHEenL G
Uilpd Gurng, ereosLomement Geuarluiipid
FHmedr edTeuHD euflemsuied SiemLophEI6TEaTS)
6T60T [HMLD (LPLG6)Y GIFILILIEDITLD.

HIHSHNSD > SO > Gleueer]

2 GeonanseEehdsd®  SemLGuiwimeot,

6T6D&LITITE0T & 6m6IT elumieudled o _eitem
GLoM &6T0T(h6ITeN SHE0TEMLOWITEOTEI, SHTeLEUTE 1S
LOl60T  HEDEOTHEMET 6L EUEMOLILIFIED LSS
LILIED)IETENSITE o _eengl. smnedeumenflé
Weordevenrdemartl umml XII b  eu@Llided

efifleurs &mHEUMLD.

1.8.3 &dfgnCGarmm -
NleneTHEHTEOT  FLOGOTLIM(HES 66T
QFILISHED:

RbEHS
&LD 60T

S 58lCeTHD — Qb&HS 66w euTSH & M6t

Geudlsd  FLETUM(bSHEMET  FO6OT  GIFIIWLD

26

Bm(pemm&aT LedTeuIHLomm).

i) 2 &8lBeTHM 6T6T0T (PEmM
ii) owesfl - erev&LOMedT (PeM / SiewO
eXlement (Lemm

S 568xCeaThD — LEHS ellemerserle,
35810060t (H&EWITED Bs&sLILpo
GTEDHLIMEOTHET60T GUOMSHSH  6T600T60011Hm S,
&R CeaorHBILNEd anmis ESHMeTeTLILIHLD
GTED&HLTMTEOT&HET60T GIUOMSHS 6T600T600f5H6m 58 E
gown@. GomaetorheTem @@H (LPeDMEHLD
Bs5586u5Hle0T  SuqliLemLuiled SieWOHGI
9 _6iT6menT.

&) &8gnCarnHn 6r6vur (emM:

Bib(wemmuied, ellemeotyfleusn &
Wetteor@po,  eflement  HlsWHe  LIDEGSLWD,
SHeuflorhiserfleor 258l BetHm 6T600T
&60oTL MWL A &1 5607 cpeold eXlemeoTuileb,
FDMISOSBTETETLILLL. HEDED Buhs
6T60&HL_ITIT60T &6l 60T 6T 600T600f 8 600 & U5 60 60T
& 6001 &L 6DMLD. 3iHled oer|_&&HHl6D
eurm_Lrdwib QuUFLOMRIHG60TL L Ied
euFrevgFeLGLIL 358l GeThmLD
siemLWD  efemeruiementd  &HEHIGeuMLD.
B 6l66m 6018 56T &Lo60T QFLIWIULTS
FLO6OTUIM(h,

FeSO, + KMnO,+H,S0,—Fe,(SO,), +
MnSO,+ K,50,+H,0

Lg: 1

S &8lxnGarnm 6T600T 60 600TL
LWeTU(b S S, 358l GeTmLD
LOHMILD S 5HE1Q DT (H&SHLD SieWL LD

6l emEDTEILIM(HL & 6M6IT (SIETNISHEH61T) &600TL 115
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2&flxnGearmmLD

! Y

+2 +7 +3
FeSO, + KMnO,+H,S0,—Fe, (SO,),

+2
+ MnSO+ K,SO,+H,0
a) @bs GTEOSHLINETHEMET  GDHUSTED,

KMnO,, b 2_eitem Mn 601 58G6mHm
616001 +760lBH &I +2 S5, GeDMEME.

b) em eeslgremenr wlusne, FeSO,
60 2 6o Fe 61 &HFARCeOTHM 6T6vOT
+260BH & +325H8 HleHSHEDE.

Lig: 2
IM&LILI(bLD 6TEDLTME0TSH6EI 60T - 6T600T600f 16 6m &,

B&slinpd
6T 60016001860 & &G &LoLD

6T60&HL_ITTE0T &H6rfl60T
6T60TLISHITED,
LledTeuBLOMM)| OSTLTL{6ML I 6UMLILILITL LY 60607

H5GHS  CTEOUTETONED GMISGS ~ OLGHSHSLD
QFIIEH  GTEDSLOMEITHEMET  FLOLILI(bSH&IS.
eflemereflemereiun@per Fe,(SO,);  aperg

B Goned @@LDemUS E\SBM6E0oT(haTanHmeD, 1e”
LOHMID 5e” SHemer ET6TTLMed QLIHSHSHEYLD

+2 +7 +3
FeSO, + KMnO,+H,S0,— Fe,(SO,),

S .
+ MnSO 4

le x 2 5¢” x 2 +K,80,+H,0
2 10

10 FeSO,+2 KMnO,+H,SO, —

Fe,(SO,); + MnSO, + K,SO, + H,0

uig:3

5 RCOTHDLD/ S5 QAT (H& &L

SWLIHS / 6lemeoTelemaTOLIT(H6m6T FLo6OT
QLS.

SMN&HS UGSSD esls e,
ellemeotUh  GUMHL&efledT  SigluemLuied
eflemeorelemen QUNHemeT (S &FGeoTHMLD
| SHIAREDNMBSHD MLHHEM6EU) FLOCOT
FLO60TLIM(h

\FWIWLIEYLD. Gom&evoT (berTerT

SledTeuBLOM M) LOMHMLOEML EM .
10FeSO,+2KMnO,+H,SO, — 5Fe,(SO,), +
2MnSO, + K,SO, + H,0

ug :4 H wpmio O emeus sefliss Um
HeuflLorhI & emelT FLoeoT 6\FILS%. hd CHTedle,
B Kiopmib S & soedr el Geuesorbld
gyeormed K G &evoT(heTerTeurm)
ST Geu FLo60T AFWWILILIL (H6TeTS).

ellemeoTL(h QOUNHET :
FeSO,)

10 'S sigmisser (10

elleneotailemer aLMpeT: 18 'S’ Sigmisbe6T

5Fe2(SO 4)3 +2MnSO, + K,SO,
15S + 2S5 + 1S =18S

ereoT By, elemenTLi(h OUMIHET L@&SHlulled
8-S sigmisseT Gemmeuns 2_eang). eTeorGe,
H,50, & '8’ 9460 OLmESS.
10FeSO,+2KMnO,,+8H,S0, —5Fe,(SO,),
+2MnSO, + K,SO, + H,0O
ug :5
'H' opmid 'O’ sigomiseemen sLo6dT QLS.

eflemeotuh  eunm@peT UGS '16'-H
sigmissar (8H,S0, i.e. 8 x 2H = 16 'H')

eflemeorelemen eLM@peT LGH 2' - H
sigmibeer(H,0 ie. 1 x 2H =2 'H')
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ereoT(B6) elemare\Lm([h6iT H,0

CPEDSHER MM '8 - 6D EILBHES
10 FeSO,+2 KMnO,+8 H,S0,,
J

5 Fe,(SO,); + 2 MnSO, + K,SO, + 8H,0
H6dlgar Siem sremmesGel &0
QFWLILLbeNllL &l @8IC6u ST SSLILIL L
FLOGOTLIMLM@GLD.

Siwievfl — eTe&HLIMEIT (WM

siwevflser SLbeumid SpsAnGarnHn

- Qbss marsErsd — S(pemnn
LWIedTL(b SSLILIGHME.
ug :1

&8l GeoTmm 6Tevor GHMLLIML LG 6M60TL
LWeTU(b S, 3 58lmGeThHMLD LOHMILD

HHEIRYOT  QOLSHHD  SeMLWD  eNlemerL

QUIM(HLSHEmETd &600TL 1.
g :2

2&5dAmCarHnid LHDID RHESSHDS,
seoflszeliCLu  Qm - siewreaienersenar

T(0&I5.

S &HlnGearHm  eTevor  (PemMUilementLl
LWeTLI(hSS FLO6OT QFIIL 6T(hSEISH61&HT6suTL
IG5 elemeTemid &([HEIGeumiD.

KMnO, +FeSO, + H,50,
l
MnSO,+Fe,(SO,), + K,SO,+H,0

BeauelemeoTulleor Siwieofl 6ulq 6ULD

&HlxnGaTmmLD

_

MnO, + Fe 2" + H* — Mn2" + Fe3* + H,0

I S &FRAEDTM(HSHELD T

B semrellenenrser (pemmGul

Fe?* — Fe3* + le ---mmmmmmmmmme - (1)
LOHMILD

MnO, + 5¢"— Mn?* ---ocoomomeoeoo (2)

siemgelemenrsafledt SBUDIPL HEV)SHEH6T
LOHMILD LO160T SremLoullem6nT FLOGIT AFILIS.

gedtun(1) LTHOD e GLilebemed
Fe?*— Fe3 + le ---m-ommmmmeee (1)

FloedTun 2)=  eflemeoTLbaLnHeT LGSulled
4'0O'e_eiteng).

uGSlufled
4H,0 Gsrssayb. 'H' & &wer e&lw,

ereoT@ey,  eflemeTEOIMIHET

eflemeoTLhOLINHET LGSHluled SH*

GsT&H&EeL.
g : 3

Buhs eTe0&L T Me0T&H6rl60T
6T600TE00( | SEmBU|D,  eIhmIS — QsmemarLLLL
6TeD &I M60T SHerfl 60T 6T 600T 600118 6m &HUJLD
sowwnGwrin, &m iemIeNeneTSHemeTiD
&OLILI(bSHSIS.

Heoreotr, @@ Si6mT6X6060T&H6METILLD
Fn L (bEUSTED FLOTUMbSSLILLL FoeTurndp (6)
HemLSHME)
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(1) x5=> 5Fe?* —s 5Fe3* + ]f.é --------------------- (4)

(3)x1=  MnO, + Sf/+ 8H* — Mn2" + 4H,0 ----------=----- (5)

4+ 5Fe?*+ MnO, + 8H' — 5Fe’* + Mn?* + 4H,0------------ (6)

e
. . o
He0T &N &@?
8. 2456dxBeormM 6T600Tem600TLI LILIGITLI(hS &) Ll60TUIHLD SFLOGOTLITL LG 6060T FLOEDT G1&ILIS.

ASZS3 + HNO3 + HZO — H3AsO4+HZSO4+NO

LML &8 (H&H&LD '?Iwii'
|

bog SieoTorL eunpeded siglinenL sy Coemeusemer Hemmey asiieudled Geudluiwied
WHAWIURSTONIHDS. HOG  eumpefled LIWeTUGLD SHeWEOTHHID  LHLIOLTIHLSH6MTED
Sy&sUULLeme). [Hlewpujeten QL H6mS SeDLHHS OHTETEHLD SeMETSHHID LHLICILITIHL&H6T
6T60T  SNMPSHSHLILILEOTDE0T. LBLIOLMHeTHeT Quih Hlemeoswo wHMID Geudld Heoremioulleor
siglienL uiled aUEDSLILGSSLILGEOTDET. FHEUfloD ETEOTLISH QD 6UEME HTNISHSHEW6N oL (HELD
euUDMlBEHGLD. GaTMmI&H6T QETHIDGL CMHULL, H6vflomig6fleir S1eTIsSHemens 61&TeTuTLq.(HSHELD.
GaraiserfledT Lietor Sigled SiLmdleer sevflomisarfleor ListorLserfledl b LTMILIL LG HHELD.

Sie)H&6T B&HEANIL 2 _meusTemeull aUDHBIGLLSTE, iFHeor Hlemmulleneor GHIIqWINSS
&evorLmiw @uieongyl. Bl sismieuneot C-12 & suqlivemLwings esnesors IUPAC @@ 6Liemio
sienefilenL amlpsliLpsdarerg. Amio pomed Heneouled o 6o @ C-12 sigiefledr
Hlemmuiled LI6oTevfleNT600TIq 0 6 LNt [HlédD 6([HEMLOLILIbSSLILIL L [FlédMD 6T60T SeMLPSHSLILIbED &l.
1 sigmy Hleom si0@ (iebeng) 1u ererugy =~ 1.6605x107%7 kg 6@ &wib @l o) Hlewm
ereoTLG), FONEH SiTNFEMDSHGSD, QUHMLILGSSILLL Hlewns&o SenLGuiwner eflélsn
6T60T EUEDTWIMISSHLILGADEL. QI SevflogSleor sunsfl Sieoml Hlewm eredTLS SHHE0T SuinHensuied
HeMLEHGL SiementSHg LCsmGLMiserfledr Hlemmaerfleor srmaflwim@Ld.

Q@b P& M6 HledMEHGLD, QIHMLLLIbLSSILLL Hlenmé&d @enLGuiwiner elldsn
CLPE0&HER M| [FlemM 6T60T EUDTIINISHLILGEAME. B(H CLLESHEMIET LI CLODESN M) HleDDILITET S,
SID CPE0&HIMIED L TRISIETET JNEMETHF AHTNISHSH6TET GLIL| HETDHEDDSHETET & (hSHEIEHEE
&LOoID.

eungpefleor Siemey eupSHHons  Gomed eredim  deosmed  GUILNLLUGADE. 12g
smiueT—12 oGsmGLMled SMevrliLhD SMITLIEOT HE00)SHEET60T 6T600T600 | H6m&HEHEE  FLOLDTEDT
SIQUILEDL S HIHETHEMETL LUDMIeTET 6IH Semwliied 2 eter ewNHefler Siemey 6w Gomed
ETEUTLILIHLD. 6(H GLDITEL SieMe6iTar 6T[hg 6(H EILMIHETIEID 2 _6Tar 2 L QILITBL&6rfl60T 6760016001186 6m8
6.022x10%%6&& &b, @Hd eTetor eUSTLGIM 6T6v0T TTMEMPSSLILILEDE. I SLINHerler
Gneoni Hlewm eredTug 6@ Glomed Siemeyeten SiliOLNBefledT Hlewpwin@d, &g g mol™ eredim
sie&med GHUNLLILGEDS. 273K whnib 1 atm Si1p555516d @b Comed mededlledy eumy 22.4
OILLT sevrieneyeten QL HHemenT WL H&IS GHmenEnd. Goned SHmsHHlemeorts GumeGey,
u@LUmiley Geuglufwiedled Homb Fomeor Hlewm 6T60TD SHIHSHSID LILIGTLI(EMDSI.
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1.008g emaDLTRedl  SieDeDG 8g Sp&Fmeir sibeng 35.5g &Genmfleor @anGmr
GsrsHen 1ql 1600 Seunemm L LIOLWITES O1FILILISE LG QI SHeflod Siebe0g GEITIOD Sievev s
siwevflulleor [HlemmGl, Sig60T HTMD FLOM6OT [HlemM 6T60T EUDTIIMISHSLILILED .

& &S0 L hiSEI6TeT SHEvflormigHener SeMhSBID SliieNledr eLpeoLD SevorL MLl L
seoflorsefledr Hlemm F&HelssHSlementll LWETUMBLSS, 1ECsTwHHlerr erafll el eumiiiLimb
LOHMID EPEDESH M| CUMLILILIT(HEEMENTE &600TL MILLIGDILD.

GaI S S60T, R CLPEV&HIFn 6D SiLMaidlieTar leueGeum) Hevflomiserfleot erevorevof]sem & udleor
arerfln eN&dsSHemeot sisseaflosdHenr GHUILIGNHE S QLLTS 6T(Q&IeUSHTEd QUMLILIbD euMLILILITGD
erarflw ell&lg eumiiiLme erevTLILIbLD. GFTLO&S|60T 6([H CLPEDE SnMI6D 2_6TET S 60T HF) SH6vflLorhiserfleor
siflwneot erevorevoil&emauilement, sisseaflosdlenr GMUILGDHEG S QLULTS GO b 6T(Q&IeUSTED
GUMLILILD EUMLILILIMG CLOED&HER M) GUMLILILITLTEGLD.

Cauglefleneotss snmisefleor elHFHoneord, @ SWTLGLSSHIULL Ceudls &oeoTUML 16D,
Geudl elemevtLl QILIMNBL&EHSHE 6L GUILIT6OT 6T600T600MUIED ASTLTLN6mE0TSH SHIHEMGI.

Geuglellemerts snm 6X&lg SigliLenLuled SemWING Siemelleneod G\&mevorL eXlemeoTLih
QLN (BL& 6Mm6NT S Q\ST600T (b, 6160 60T [HlBLDSSLILIHLD GLIT &), 2 ([H6UM &LD, 6Xleme6rT QLI (T 6rfl60T Si6eUIT 60T &,
6hg elemeTumheLnmeT (WHedled (W(Reusd eNemeTubADESHT, Sibg 6flen6uTLIbELMTIHEDETE
&MIH& SiemWD. element OSTLIHE HlHpeUemnS, BeueileneoTLch OLNIHT &L (bLILIMbSSHHMEI, &I
eflement &L (LML (b& SHMTevof] 6T60T SieMWPSHSLILGEDG. HMH eemetl QUL &S L5G S wimeor
6Xl6m60TLl OILIMIHL&6IT 6T6OTLILI(hE60TM6DT.

& ellemevruied eTeosLTMetTaHeT BLpHeLliLponuier Sieuelener os58nGeaThmLD 6Te0TeYLD,
TEOSHLIMETHT aMHLILIGET SHeUeTlenedT HHHNET 6AbHSHD ETEUTAYD  HEWLPESLILI(HE 60T 6DT.
Beuel(p elemenraEpd CT CHISHed Ko Selauens aflenerHsr HsHHnCaTHD-6bEHS
eflemevtaen (redox reactions) eredimID SiemP&&LILIbEOTDENT Seueiemevtsemen Sh&FnGeorHn
eTevor UMM CaMLLMLIq 60T SiqLiLenL uled eXleréaenL.

m Gaiwsdledr 2 den B GSOUIILL Sicnelenerd selisgs, UD Siemissemer,
SiUDMIedT QUPSHSHLOTET, H&HFRCOTHM 6TEITEm6T0T SHevoTLMeUSHDEHTeT 6XlFlSHerfledrLig. [EIf 6ToTWID
eslwiu’L o468xGarhn Heneoulsd siwellsamms Bosw e, sisbSnMII L Sigoieier
158 eTeAUNBLILSTES SHSLILIGLD Ll6iTsemoGIL Sihg Siexvyefledn Sh&dlgm@eaThm 6Tesor 6T6uTLILI(LD.

& ellemetulled, @ SeuflogSlenr &AnGarmm eretor SiFlflHSMed SigH &HALCarHMD
SieML[HFIeTan g LoHMID S&5HREeThM 6T600T &eNMIBHSHTEL NG| (bHSHID ML HEI6TETS.

2 568nGarhn Qb&s alemarsearfle,

+ @nevoiy eflementll QU@L &eT eflemenrflibg b Csiwsdlemensd S psHAnCarbn -
b5 eXlemeT&aT, Qenevunld 6Xlen6uTSH6T 6T60T HEWLPSHSLILIHSEOTM 6.
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* @ Gsiwb, Bretoih 0 iBNHG CLOHULL SnmisenTs FengeuenLID, HsHnGearhn
Rb&HS ellemerseT FemseUenLILD 6Xl6meUTSH6T 6TE0T SHEWLPEHSLILI(HE6OTM 60T

* 5fnGarhm - QOL&HS ellemearsefler GuUTE, QB GEILSHHD 2 _6TeT QIH VY VS
iweofll LHEDTTH SisTT) i6be0& Siwenflwimed LHednp AFLWIILLLTED AHSHHemaBW! 6X6m60TSH6T
SLueuwiT&d eXlement &6l 6T6uTLILI(bEH60TMEDT.

+ oo 6dxnGarhn - QOLHS allenersafled, GT GaiwD, HH&HAnGaThHDID WHMID &Sm0t
Qb&H&LD @TevuTiyHGLD 2L L&D S @55 em s eflener sarfled, G Hevflo s FHleor o &l GeorHm
eT600T G BflHHED, GemMWO|D AFLFDE. B5HemsW 6XlemertsHeT all&gsdlense 6XlemetsHei
6T60T SIEWLPSSLILI(HE6OTM60T.

* ueGeaum 2 GenshisEpsHenLBw eresLTTemerT anG /| SsES  Heotrenouller
SilgLiLenLulled Siemowld eflemeotae GUITLLY eTed&SLTMeoT Lfllommm 6XflemeoT&e6iT 6T60TLILI(HLD.

S&5FRCOTHD — QbHS ElemeTTEHEHSHESHTET FLOEOTLITLLYEMET, Hh&HFLETHD 6T600T (LPEWM
S160E0 G Sillevfl — eTEDSLITENT (PemMU6m6DTLI LIWIEITLI(bSE FLO6OT GIFLILIGOMLD.

db

&S =

e
.

giflwneot eflemLemw 6&ifley &I,

1. 40 19.60 155Bz60m eumy 80 LO.60 &R OSTETIT(H (LP(REMOWINS 6TflSSLILIbGEAMDE. Sedm
eeauliLflemend @ GeafliefsaslulL NG Waweitar eumyeller &eorieney
a1 40 18160l CO, eumy 2. 4018160l CO,opmid 80 15.60 H,O eumy
8. 60 18.60 CO, wmmio 60 18l.60 H,O eumy rr. 120 18160 CO, eumy

2. seflon X &1 gGsnGmiysefler Qemw Weteumonm Semwdng. 20X = 90 %,
199X = 8 %, 292X = 2 % Buhensuled HenLd@L Sevflob X 601 GHmrmwl Sigo)| [Hlemm LoHILI]

& 201 u 8. 202 u
&.199u F. 200 u
3. &smmi(A) : @ Guned GEpeEGaHTedle 12.044 X 102° G@EpsGanen epeoésen misHer
©_6iT6ImenT.
&mrevord (R) : Q@ GLomed SieTey6TarT 61hg 6IH QLIMBEIID 2 _6Ter 2 L 6ILMIHL &6rfleor

eTevoTe00llBema 6.02 X 1022

8.  smml(A) woHmib smrevord (R) @resorid &ifl, Goeib &mrevord (R) Syeorg &mmmi (A)
Hameor Fflwimeor eNlemsaID
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&. & mml (A) woHmib snrevord (R) @mevorpd &ifl, Gepd &rrevord (R)Speors sammi (A)
Hameor Fflwimeor eXlemé&L0e0ed

8. epml (A) &ifl bHMID sMTevoId (R) Heum)
. apml (A) wHMID sMTevord (R) Smevorpld Heum)

4.  ®nmguedr, &MiueT GTETTHEMENG  SHMITLET  DLWMHEDEDh  6Tenld  @Ietorsd
S HEMEN(bHEWET 2_(HEUTHGHMG. 6THG H6vfloSledr FLOMeDT [HlemM LOMMITLOEL 2_6T6ems)?

3. SMTL6OT 3. Sh&erdlegeot
@. sniuedT HMID S &erdlgedT FF. SMTLI6OT, Sh&er0le60r ) etor(hLolebem 6D

5. Bewevorglment cpedtm) QsMevorL 2 Geonss SHeuflogSleor Fomeot Hlemm 9g.eq'1 315601 HIHMD
SH&HEMEVIY.E0T CLOEDEHEn M) [Hlemm

a1 102 ¢ . 27 ¢
& 270¢g . 78 g
6. 0.018 &Anmib eremLweier B Saierflued o eiem Bii cLoe0dan miserfleir 6T6voT600156m 8
&1 6.022 x 1026 . 6.022 X 10%?
8. 6.022 x 10%° . 9.9 X 1022

7.  1g wna sehd ewsefadwid sriuGerl wrdflenw (Aeuluslensey SemLIINS LOM&SHESET)
(WP(RemLWITS QeulILEHemsHeDE 2L LbSSIDGUTE) 0.44g SMTTLIEOTEML WITEHEM6MN(H 6UMIL6D6)
SHEDE!. rnHflulledr g H6IsLD.

a1 0% 2. 4.4% 8. 16 % . 8.4 %

8. 6.3g Gamquwib emu sMTUGaTL emL, 30g 218l 195 sifled HemmaIL 6T & SHsLN60r, GH(Lp6iTer
semrgedledr etemL 33g. elementuleor@ung QeueflGMiw  sMTL6eTemL WITSHemeniq.eor Gomed
6760060011561 &

8. 3 . 0.75 @. 0.075 . 0.3

9. STP Hlemeoulled 2 _eiter 22.4 e H, (g) eumy, 11.260°LF Cl, eumuyedr
&60&8LILGbLEUTE 2 meaun@b HCI (g) sumyelledr Gomed eretorennlléemnd

a1 2 Gunedaser HCI (g) 2. 0.5 Gunevaser HCI (g)
@. 1.5 Gunevsst HCI (g) . 1 GureoHCI (g)

10. gLmeoT SILT HHHS Sibleod QI Wswner H&HnCGernn, Weteurmd eflenersafled 6rg
56101 GeorHMLI LstoTemLS GSMILILIL66b6m60?

o1 Cut 2H,50, —  CuSO, + SO,+2H,0

2.C+ 2H,80, — CO,+2580,+2H,0
32
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@ BaCl,+ H,SO, —  BaSO,+2HCI
. @eupmiled 61 &i6YLSI6L6m6D
1. Hereurnld SpsHedlgGarmm ehéss ellemerserfle erg allflssdlenge) eleneor?
&.3Mg (s) + N, (g) —  Mg;N, (s)
&. P, (s) + 3 NaOH+ 3H,0 — PH,(g) + 3NaH,PO, (aq)
8.Cl, (g)+ 2KI(aq) —  2KCl(aq) + 1,
m. Cr,0, (s) + 2Al (s) »  ALO,(s) + 2Cr(s)

12. &mgp e sHed eumLnfuwd  euFonas@erligedt  gwneor  Hlemm WY
(MnO,” + 2H,0+3e™— MnO, +40H")

o 31.6 o). 52.7

8. 79 . @eunmiled 61 &6YLSI6b6m6D
13. YereueueoTeummiaT, 180 g Bifled 2 _eiTeng e1&)?

a1, 5 Gumebaer B 3. 90 Gumebaer B

@ _6022x10%
180

B cLpe0éan M6 . 6.022x10%% B ceodenmiser

14. 0°Commib 1atm SHR&SHSHed 7.5g eum] 5.6 L Heorsienenel SienLSE1H6&TeTdDS) erevflev,

b Uiy

a. NO 2. N,O

& CO m. CO,

15. 1.7 g sub@onevflwimeled 2_eiterm eT6d&LITM60TSH6I 60T 6T600T600f186M 8
o1 6.022 x 1023 g, 6:022x10%
1.7

@ 6.022x10* . 6.022 x 1023

1.7 1.7

16. seduifleor Sp&HellggGeormm erevorserfledt SigLiLiemLulled Lesreupld erliTLsleor Siulevflserfleor
gmeuflens 8042', 8032' , 82042" 82062' is

1. SO,% < 80,2 <$,0,2< 5,02 & SO,2 <$,0,2 <5,0.2< 50,

@ 5,0,2 <50, <$,0,2< S0, m. 5,02 <5,0,2 <S0,2< S0~
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17. eugmev Sy&5Ge0L 19601 &FloMEOT [Flemm

a1.6urmen Sy&&CeoL1q60r Gomeomy Hlemm 2. erTe &HFGe0L1q60T Glomeon T Hlemm
1 2
@. euiTe o&sGeLiqe Gomeond HledD . GuohasesorL 6T &16YLOl6L6m6D.
3
18. sweusnl G eredor wlliemu 6.022 x 1023 Omhsl 6.022 x 1020 &@ wrHDULGEDS.
@z eoted LMmIeUS)

3. §6dT O FILWILULL FoeoTUNL 160 CeudlsHan miserfleor esLo
3. e CaawsdHlaerer seoflomsafler aflégn

8. Hambserfled Hlemmuiledr euemITILIEHDM

/. 1 Gomed smyuesfledT Hlemm

19. 22.4 1 sersieney O&meorL O&MaT&e6&H6T A opmio B ulled wemmGuw 8g O,  wmmib 8g
SO, eamysaer STP Hlemeoulled BlriuliLL (beengl. erevfled
3. A ommib B sevettaaflIeTen epenssn migeT FLoLD.
. B sevevflgiaen cpeosmiserfleor erevoretoflsena A 60 2 eaTememg el SiFl&id.
@. Awnmib B seetrserflaieer cLpens &n m)&6rfleor eretorenf&emas@ QemL Ll L efldlsn2: 1

/. B s&evevflepeien cpensan miserfledr eretorevfl&bema A 60 2 eTememg GLIMED CLPEOTM) LOL RIS
SFGLD.

20. 50 mL 8.5 % AgNO, sewgsemeo 100 mL. 1.865% ewrmiLndluwd &Cetmenmb

&I FQIL 60T Bars@b Gug HewL&@LD 651pLg 6X6dT 6TemL 6T60T60T?
a. 359¢ . 7 g
814 ¢ . 28 g

21. 1.1 g eumuy, siemm GluLILElened LHMID Si(RSHSHSHSI6D (250 c wpmib latm sipssIb) 612.5
mL seorsieTemer SiemL SEIHESTETHME. Sih eunwelleor GmeonT Hlemm

&1 66.25 g mol! 2. 44 g mol!
®. 24.5 gmol! . 662.5 ¢ mol’!

22. UetreumeustTeuHMIET 678 6 g SMTLIEOT -12 60 2_6iT6T TN EHEHS FLOLDME0T SITITLIEOT
SIEVD)&56M6IT ESITETIT (H6IT6T S ?

8. 7.5 g m&Caxein . 8 g155Bse60r
8. (=) Hmubd (2) /T, 6T §I6LO16)606D
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23. WetreumeueTEUDMIET 6THE0T HMTLET s&6iswb. ersdleiaflen (C,H,) anjuer ss6lissens

RS SleTeng)?
1. YyrinSeor Y. F&HEMGHE0T
8. ewuer&eor e &G se60r

24. Uedreu(neuetTeuMMIET 678 SMTLIET -12 QUTMISS) 6T&| 2 600T6MLOWITE0T FnHm)?
si. C -12 et QU sisoyflemm 12 U
3. sMiuenfledr SiemetSH& Caimigefleld 56T S &HerilgGeorHm erevor +4
@. 1 Guned smiuer —12 6 6.022 X 10?2 sigmiss6r 2_drerer.
FF. SI6D60THGILD

25. sigmblemms@ HILILDLOTS L160T6UIHEU6DTEUDMIGT LILIEOTLI(heUS 6757
a1 [C12 2. ,Cl2 8. [CV . (Cl

I1. YedTeu@mld eNevTné&EH&ES Gi(HHSLNS elemLwierfl.

26. QLI Sigo0) HléwD EUEDITIIM).

27. Gomed eTe)itd euniy HenSuledlbibs ereotent Ll &) Qs mevorLmiil?

28. &wmeor [Hlemm 6UeDTIIM).

29. oy&erdl muGeTHM 6T6v0T ETEMID 6UMT SHemSUIledHHS eTeoTeor Liflih &l QSTevorLmii?
30. op&dxGarHMID, QOLEHSL CeumiLihSss.

31. Wdetreuneusoreumniledt Gomedny Hlemmeemans &IT6oors.

i) uflwr[CO(NH,), ]

ii) 218_GLmeor [CH,COCH,]
ili)  Gumilé sulleoip[H,BO,]
iv) &hss susleob[H,SO ]

32) STP Memeouled sMiLeT ewLm&enen eumyelet SILF&HSH 1.965 Kgm™> CO, eumyeeor
Gomeor HlemmemLLId &HITE00TS.
33) erg aiFlsuLe Gomeb 6Tevorevoll&HemeUTeDmenT Sh&HerlmeiT HETIESED6IT C1&TET0T(heT6TS)?
(i) 1 Gomeb erggeotmed (i) 1 Gomed ungllé sudleow (iii) 1 Gomed H,O
34) Yetteupld HTeYHMETH 6&HM600T(h, SHemsHUled HmeoorliLpbld ewdetadlwidHeor srmai

i) [HledDEmUIS &HT6ET0TS.
35
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2Ban@LmLiy 2CsnGLMIY Sieo0) [Hlemm euend (%)
Mg?* 23.99 78.99
Mg26 24.99 10.00
Mg? 25.98 11.01

35) Uleteubid 6Xl6m60TéH5606m6UEH6METE E1&HT6T0T(H HlBPSSLILIGBLD eflement X +y + 2z, > Xyz, 861
SLGLILGSGID SMT600flsHemens &ITeors.

Si. 200 X SIgDIHSH6T + 200 Y SgIHS6T + 50 Z, CLped&Sn. M)SH6M
. 1Gomed X +1 Gonedaer y + 3 Gomedsser Z,,

8. 50 X SigmIH&H6T + 25 Y SG@0I&HSH6ET + 50 Z,, ePe0sSn MI&6T

. 2.5 Goneser X + 5 Gomebser y + 5 Gomedser Z,,

36) & sevflo sigmieder Hlewm 6.645 x 10722 g 0.320 kgeb 2_éien evflodHleor GLomed
6T600T600f 15 6m&HEMUIS &H600TSHESI(HS.

37) cpeossnm HlemmsGb,Coneony Hlenms@hd BewLGuw 2 etemr GeumiLmb&eT Winemeu?
ST LI60T GLomeuTTS6m6M1q 60T CLPED&SR M) [Hlewm, Gomeon(T [HlemmsemeTd &mevors.

38) WetraupeustTeumMIeT eTerflw 6fl&ld euMLILILIMT(H&EIT 6T60T60T?

i) Gaevfled 2_siter SelliT&GLTe(C H, ,O,)
ii) Geofy HMID GembiNuied & _erer &m.wledr (C,H, N,O,)

39) sflellusnEb, auifée psemevynE& SenLCGw Hisgb eflemer 3273K sietalh
ealLSemS 2 _(HEUTHGHNG, BF 2 CeonsmisHensT 66Ul LeYD, QLLAD LWeTUhAMS.
Aletr aie00) [Hlewm = 27u, O evfledt Sigm) [Blemm = 16 U)

2Al + Fe,0; — AL O, +2Fe; @b eflemevruied 324 g siguflevfliugens 1.12 Kg e u i fl &
S 566N (bL60T 6Xl6m6DTLILI(b S HILDBLIM S|

i) e meun@ Al,O, e Hewmenwd Hnetors

ii) eflemeoTudledT (Lp1q 6Xl6d ElemeoTlLIMOED 2_6iTar "1l SLILIG WIT6oT 6l6mEOTLIEILIMTHET" 6T6)6U6TEY
Ba(eTeng)?

40) mr&Gse erflaed elemenTuient (g efleb 44 &b CO,, (g) umemer 2_(HeunHsS GgHemeuliL(hLd
5@ &evfleor BLoMmed 6T600T600 6 HEMUISH &H600THE(HS
41) eMADLIRET 6LUIT&HMeNb QM WpHOIRCearni, % 6wugrev Swevflemw euFHls
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siweoflwina REORCeorHDD  QFLE, BIMe QOhEsLENLEADEH. SFHans
SLoETOF LWL L FLOGOTLIML6ML 6T(LR515.

42) 76.6% &6 6.38 % emanl 1n6r, 15s 656850 Spderdlgenenyb asmesorL. Gaiddler
ererfl efléfls eumILILIN(D, CLPED&HEn M) CUMLLILITL 6DL &Tetors. GaIsSlenr el Si(pSsD 47

43) seoflo uGLUMLeiled 6 Csiwb HeTauph STeysemer SmHEMDE.Na = 14.31%, S = 9.97%
H= 6.22%, O= 69.5% GsiwsQleTer enaDLTR60T (P(QEUSID H&erilgeni et CaIhs
ug s Brne SmesEng), ereufled GailodSlein cLe0éen M) eUMLILILITL6mL& Smevors. G&ILo & 6ot
cesHan M) Hlemm 322.

44) &e0lgBermm eretor (WemmUled LeiTau(HLD 6Xl6m6tTSHemeTE FLO6OT AFILIS

i) K,Cr,O, + KI + H,S0, = K,S0O, + Cr,(SO,), +I,+H,0

ii) KMnO, + Na,SO; — MnO, + Na,SO, + KOH

iii) Cu+ HNO; — Cu(NO,), + NO,+ H,0O

iv) KMnO,+H,C,0, + H,50, — K,SO, + MnSO, + CO, + H,0

45) siwenfl eTen&LImedT (Pemmuiled LN60TEUIHLD 6X6M60THEMETE FLOGHT CIFIIS.

i) KMnO, + SnClL,+HCl — MnCl, + SnCl, + H,0 + KCI
ii) C,0,% + Cr, 0.,>"— Cr** + CO, (sufled 2e1i_s556d)
iii) Na,S,0; + 1, = Na,S,0, + Nal ( subleo ger_sggled)

iv) Zn +NO; — Zn** + NO
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@ &([HSHS| EUEMTLILLD

:(Bsng%]uﬁ]u_lei) — 6uMLpeXl6dT EmLOLILD

3D1GT4 — -
- Gauglls QU@L &6T (LGLALNTGLEET) |
|
I ] | R . ]
G G
: 2 wﬂwrﬂé%ﬁ: :(B&frwriuaaeh :—'_l LOMTeD toBMLLNG,
| GuomeomT [Hlem
sigIflen - 5 flewp
| | Guomeony
' : : Geudleflemevt 6 &HE0TIETEY
b Sigfenn ——— & | |
— sa6lis Qemwi |
|
:GI'GTﬂu_I &g eumiiiLm :
[
' |

— . L
| Geudlelemet&an m) G)ﬂaS]gLLL

| | CLPEO&Fn M| EUMLILILITGH |

:é;;béaeﬂg@smg')g) - QLSS Qﬁlsoasmaash:

I l

Iaﬁ]so:»em &L (bl

&lomeor Hlemm

| ' ey 6 A Garim arsor | BHARCITDD ~ QoS

6l6m 60T BH6If160T 6UEMSHSH6IT

1. @emevond 6Xl6m60TH6ET

| &MT6v0f] || Gamiune | |
| 1. SbleoLd | 26dgGambm
- Qb&HS
2. &I i
6Xl6m 60T & 6m6IT
3. 24,680G8ermn, ELOEITLI(b S &S0
Qb&HE U FLomeor
| Hlemm | 1. o &68xnGeTHm
6T600T (LP6mM
2. sweofl —

6TED&LITTE0T (LP6mM

| 2. flemaeuemL LD
6Xl6m 60T SH6IT

3. @Lueuwrsd
6Xl6m 60T H6IT

4. NFlasdlemngey
6Xl6m 60T H6IT

5. eteosLiTmeor ufliommm
FHmeoT 6Xlem 60T H6T
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¥ ©6metuTIEOFWIEOLIN(H
ereflu eds LHMID EPEDHEn. M) CUMLILIT(HEET HETOTHEMD

O1FLILPEDMEMILILI LILIGTLI(hSS) https ://ggbm.at/foUwKmUW eretrm
seofloriseflen é56i5 Qemwifedlmha) URL{B@?& 615608
sieunmleor ererfll eA&lg eumiiiLimc SIELEDS)

N c SR 61608 LimsSled 2_eitem ellenreys
LOMHMID CLPEDEFsn(M)| GUTILILILITL LG 6060T g .
DI f_:’ 5 BS]QI_] S 4 gle0éa5 GBUIL I ement (QR code)
600 e e@He0T O\FILIS

] . .
B127_11_CHE_TH

Hlemeo 1: @emevoril LUSSSHFemeoT HHe OBMbSSIULL 2 Tedlenwis (URL) slL&s aFlls. D eu@LiL
Geudlulwied eredTm LILIfled 65 LBWimSlimT (Geogebra) LUINHA 6T 1q.6me0T Briaidel SMevor (LPIGUID. 6Tl
&l eumiiiLm, (Empirical formula) ereotmi ewwifltiLc peiten LWIHA LSSHSSHemer FDSH&EED, LILSHed
&mevorLIg) GLITETT)| 6)6MEDLILIESSHH 6W60T HTHISEI SHIT6TOTEOMNLD.

Hlemeo 2: GsnzemenTsHE 6T(bSHEIS QsmaTenLILL L C&insHled SiLmidljeren SeoflorkisEndd 2l eurflens
6T600T600T16060T, EUEMEVLILIGSHSH T EUDH LDSHS 6D QSMbSHELILL(b6Tem SiL L eueneooruledlmnhal 65y
615G, JBNOHET OBMbSBLILIL(beT SLID (1)ed uHley a&ls wHNID Sevflohisefler sHelis Senwilener
QaMLILemLW S hiserfled (2)6d LFHle) O\F1LIs.

fleweo 3: @lewnpg), Guomeoni Hlewm &L Gomevsarfler erstoreunflsens wHMID ererfll & Syl
SIMEOTHFHID HMONSH  HEOUSHHILLILIL (b, OSTLILEDLW SLLRG6fled Hmbyd.  erefll  eX&lsLomeors)
LNl60T60T 6T6T0TE0DNTS: SHEWLDBSTED, HEBTHHlemWEF (3), Al erevoTevofleONBHEI HEHTSHSHIUHEOT CLPEOLD 66l
6X1&15,5 ] 6meDT (Lp(LD 6TETOTETDNTE LOMMHMIS.

@Ueun(ps) sevorsALLILLL ererfll elldlg eumiiLm L 6meoT (4)6D ST6TuTeOMLD.

[flemed 4: ce0&sn M| GUMLLILITLLG6METSH SHeouHEIL, ASTLILeMLW SLLLID (5)6 Gmeont BHlemmuieneorL
ugdley asis. @ueums n Spergl Slemguled (6)sb CHmedTmID, GLORID cLPed&En M) eumLiLIn® SGL (7)6d
asflud.

= PN+ X1+ 318 = T8

Mldur it [171]
B B R ey e p—
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g6t GeunevorLd Suisseailwied omSlrl

ereledr 619 Gmiq rblsT
(1887 - 1961)

Sign) DML LSl LILiedT SIbLD
OBMETemHemILI 2 _(HEUTHSIEDOSHHTSH,
1933 ylbgyevongedr SuwinHLwIessmeot
Gmrueburfla: erTeledT 6lqGUMQRIBIHSHES
eULpTRISLILLL &) Beurr &H60011BLD,
Bumniwed, GeudHulwed, sreureiiied
AW LI L il & 6rfl 6D FGbUTG
6\BM600TLY (HIHSMIT. (&6UM6TOTLLD
&L (bl 1q 601 aig LuemLufleomeor
Gunifleor ML QSMETEDSILITEOTS)
Beaumsd® Hpudwefllugns Sedemen.
SITDEDOTENEOWITEOTE  B&6dT L
Sirey smevorLg GuelTn @ e\&Fwedledr
cepeold SiomeofléalinL. Geuesoriq g 616
Baui mbLfeotn. SigeoniqliLemLuiled 6
SI60)60& FLOEDTLIMLLG. 61 60T (LOGOTELOMLPIB ST
SHCUTE SHESEOTUM(H SH6UTEH OWIWITTED
6qCaMqralsI  SHeMEDFFLOEOTLIN(H 6T 60T

SIMPSHSLILGEMD .

A
&M 6dl 60T Gmné&rﬁu&sﬁ@

SuunLl ugHeowd sHOMHS
eoreoTIT

ueb@eum) sisooionSliflesemen BLL 56D

LU &erfleor FrflebdL & H60T6mLOUT 67 60T
eflemé &S 6D.

g 9on&eflulledr &FOETUMLIG6meDT QUHENSHSHED LOMHMID
QBHTLITL{EMLLLI 6T600T6U0IILLIGD & 6001 &HSHEM6MSH ST HG6D.

&6UIMEBOTLLD 6T 6001 B 61fl60T (W&EHWS&l61S S 6m 60T
©_600TIHE E\SMETEBHSHED.

(&6UIMEBOTLLD Buwisseiedleor aiqliLemLufleomeor
SisooyonSiflulesr (P&HSWS 8o )| HEMETS
OBNSSSIEWIT HS6.

ueGeum| Sigom) I Lmeb&ele0T 6l euemLOLIT 6t 60T
6UEMTH6D.

S oLIT HSE6USHH 60601 6X6MTE GG 6D.

am@eoorL_eXlH LOHMILD e\uemedl ST HemHSH
S5gIeuSHemevt eXleurflsHseD.

SigmSH&afledd  eTe&HLIMeOTHeT  HTLLLILGOISDES
esnLiyenLw elflsemar LWeTL(bSSHISHED LOHMID
LeLGeUM| SNETNISHHEHHS ETEOSLITTET SHMLOLILT 6w 60T
6T (L0 &1F60.

S F FINEOTSH M6 LOMETOTEUT SH6T GILM EWIEDILD.
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2.1 aigw) ondliflsemeril upHBiw SirlpsLb:

Whemsw  auELUUsefled  sDHDHIHS,
sigondflsefler  eugeommHrilemeor B
151606076 S [T B6UMLD. S16M 60T HHILI OLIM(IHLSH(ETHLD
LIBLIEILTH6ITITED S SHSLILIL(HET6T60T
eTe0TLIHEmEDT  HID  SIBIGeuMD. ST SHE)
U@BLOLUT(FLEEHSSL SiqliLlenL.  D&HTSH
Bolug i@, HCI&Ess e&TedevT6T
‘a—tomio’ 6T60TM 6UMT H6W&H5 & LIfl& 8 (g wing
eTe0TLI&  Qm@BeT.  @eueuniT HemsHuled b a
i (atom)
SIS B\ &H6MSH6MM60T L|GITLLIT60T, 6TE0SLTT60T
LoHMILD Bl LT Te0T S SHluiem6x &6voTL MILILILIhLD
euem Sigonieuneord Goeid Wflés (Wiwns
&ISH6T 6T60T SHIHSLILL (b eubS&l. J.J Smb&efleor

GTE0TH  OIFMEL 2 _(HEUTEDTE).

CaGanmadll Gangemen cpeold Sieznieliled
er SlLdleor
2 _eTengl

SHEOTEMLOWL| 6L LI 6TEDSLITITE0T

6TeuTH &600TL MWL L&),
Sigm|euneos CmiTdleotaemiowjemL il G&mard
GurmedTm  SiemWLITeD 2 6TeTg — 6TEUTEYLD,
215CsnendHdHled 6T SlITLO60T S 6MLOWL| 60DL_LLI
GTeDHLOMETH6T, Sy Feoofluied  elemsaar
eurHbHLLemSLI eundl sa
MEUSSLILL(b6Teng 6160 J.J.HMDEFET SH60THI
Sigon)|on Slifludlemeor (P eOTELOMPIHST.
BSTCCUMTIGe0T o— &SI FBmed S ieNleor
(PL9.6)&6T HMDF6v60T Sisuv) LTSIl HEUDTeoT &
ereor (HleBLISSE).

Gurmev,

apSICUMTGh QU Ol  Shiss
sallge0r 155 o -sfisener ef(grmiE
QFWISM.

B&FBanzemevruiled

SHIHET  HhIBHSH
S&L1960T UG aleuerflGuwinieor.

i) elugpumedTET o —

i) fleoo oo - sFHiser dAnlw CamevorsHdled

66D &H6D S16mL[HG 60T

4]

uL. 2.1 emaT Guniigerr a-sST femed
Spliiey

i) O&& fled o — sHTser 180°

Baneoorddled 16T 6608 606mL[HS60T.

Gom &ev0T(hET6T B5Cangemevruiledr
2_HmICmn&seedler aiqliuenLuileo,
psICUTTG Wetteu@mlo  Sissoyon Sliflufemeor
(PETADMOIHSITE. SIE00)| 6T 60T & 20}
O&FAMIW GmILdleor &H6E0TEMLOWL|6TLLLI
SIS Hellenertd  G&TetoTbaTeng. &ibhs
SEN&HHHENlenerTs  GOM  6TEDHLITTEOTEH6IT
216 5Beus S e s 6uHES60TMEDT. LOGITSHMHS
S16m60&HBHITL_LIMLLq 60T SiqlitemLuilev,
Suwirki &b
esnLIsFfwns pomened SBhs Smnisluied
SiENHHHEYLT  GonsGeuetorpbld. @60t
ellemenauns SigmieunerTgs SPlub  Hlewed

LO\60T & 6MLOW| 60 L ULI & S 6T

gDLbLD. SHeoTTed HewL(pemmuied eeurm)
B&PMDED, SIVUHSET  [HlemeDLIL|SHS60T6mLD

eumm) elenril & HedTm 60T. Goaud
SIE)SHSHHEIemerTs  &OM  ETEOSLTTEOTEHET
eredeumm)|  LTeSlujeTemeT  6TEOTLISEMEDTILD
ereosLOmevfledr  pymmemeowd  @ionHlifl
eflendaeailebemed.
211 Guny sigmionHifl:

demmmué  oHMID evT6IC 60Tl60T

Sylieyserfledr cpeold LOleoTHMHS Semeouileor
Syhmeoneorgd  hv 6Te0Tm  Sie0&led
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6UEMT WLIMISSLILILL lliL&emer oL (bLD

QEMevuT(heTeNg  6Te0T  SHevorLmMIwLILLL &).
(Bai® v eretug sHTelisdleor siflieleueoor,
h eteorug Ulemnri ornfledl. @Fedr S
6.626x10734 Js) emmrudledT @eumeorLiD
sHEICHNaflemerr SigomiedenT YOOGS
LIWIedTL(b S &) HeberGumT 60 QD L_IT £360T
sigmelnsmer b LSl Sis) wrdliflufleneor
werawmfibani. by oem  rSid
Uleoteu@plo & Canerserfleor SigliLienLuied

SIMLOBHSF).

. ereosLmenfledt SpMMed eUEDTWIMISHESLILILL
L& emarLl eILDIHEELD.

2. GTEHLONEITHET DS EHIHENeme0Ts
aorl feo GOIMILL SyDHoedemLw ST
ageid el Llurenguied wLeD  &FOHO
QUHFHe0TmerT. SeueUl LLILTendSH6T  [Hlemed
QUL L LILMemSHS6IT

(Stationary orbits)ereor

SIWLP&HSLILI(HE6OTD6DT.

3. @ Uil elLlurensuiled &nH
UL ereosLmmenfleor Gamevor 2 _hg &L
(mvr)apeorgl, h/2medT (Lp(Q 6T6T0T DL MISTS
LEHGID AGneug

mvr = nh/2n————————————————— (21)

@hien=123....
4. aesLanernerTs @ SOILALL Hewed

Ll uremauled &mmMl euhHL euemruiled
SHOT ApOHDeWED SIPLILF6DEM6ED. S} 60TTED,

QU  ETOHLINET 2 Wil  SHDHOEInL LI
(Ey) el  unemguledmhg, STOHS
yopeoLw  (E) ealLl utemsses
gmeyo  Gurg, SFSULIQWITET  SHHMED
&SIT Ni&ans eeuefluiL LiLp&D &)
eeueflulLlILl L sSlTeliFdleor 918 6\6u6s0r

E,-E, = hv

LOHMILD

42

(E2 -

MONs, SHShS  BOMD QWG
TOHLITENISHSS STLILIGLD CUTEI, M8 STDHS
SHDOEIEHL LI UL L LI umenSUIedHH &),
FeH JODAEHLW  QULLL  UTeDSHSS
BneyleTm ). 6D GUDL T 82607 LoMHmuLd
MADLTRENET 5F (QIH ETEOSLITEDEITS
esmesor H, He* wmmib LiZ* Gumedrmemeu)
SNTN& S EHHS &[HHICoHmemer
LWIETLGSE, N Syeug ULl UTensuied
&OMl eUBLD 6TESHLIMErfl60T SHMHMed LoMMILD
siealLUUTensuledr ST  SpdHweunemm
UHENISSSHE0T (LPlq.6Y&6T LiledTeuHLomm)

Gur

o (2.3)
! Z
En:7(—13.§)2 eVatom™' -------- (2.4)
n
(16060 g1)
E _ B8 7 kJmol ™~ (2.5)

n 2
n

r, oo E  wdlliysener aumeils@Lo
1280 ea@lie  Sigo)
Buiniwed unLsHled eflifleuns &mHaEHeomID.

(P emmUuilemenr,

2.1.2. Guny aigy wrSliflulledr eumibLserr

Li2*
6T6D&L_ITITE0T&H 6M6IT S
BeTRISHEHSH S
8565 meTensullemeol

(i) 60 UDL_IT £260T, Gumedtm
QHemMm

6\&T60v0TL L G
LWedTU(bSHS
SWeID. LI6D 6TE0SLITITE0TSHEM6TE 615 IT600TL
SNTN&H S EHHS
LwIeTLI(b &S SWwieons).

B0 meTenHUlem60TL

SMHSHLIL0HHed BmLomemne0sH

Ganmaer NflemaswenLged (Fioedr ellemerey)
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wOHMID  ledTeoSHHled HmMTene&EEaTbe6T

HflemawemnL &ed (eoLmrd elemerey)
SpyFweunemm Bs0smeaTend
elenéseebemen.

SI600)|5:8([H 6l em60T& iplls)

GTED&HLTMEOTHET Steummleor B Mevor 2_h& S Sl 60T
(mvr) @iy nh/2n&G &sowns SEmHHESLmM)
9 etemn oo GHOUILL eulLlunengserfled
LG &LPELEUSN S Sl LILIEDLULITE HEWMLOW|LD
SHMIT600TSH &l emeot BUIMT QS TETemSHUITeD 6Xl6THdH
Buieelebemen. rullev ellirnserfl eredrTL6uT
@snaner sissTswner eleardssHs emeor
Siefl&HHm.

2.2. yplueunLseafler Fflueys SeiremLo
SI&6T LDHMILD SHEWEDS S 60T LD

eeflwneorg FrflebLs SHeoTemoulemeoLl
61D M)|6IT6IT &) 6T60T E60TENVLE 60T (LOGOTELOMLSIH ST .
sipmeugl eefl GumLmeoT&er, &6 HMID
Siemed  HHW B  SHeoremoullemeorud
Q\&MevoT(heTen&). BLOM&6E00T(H6TET &(H &S 6m 60T
aruieiv  ellgnsefl UEGBL  OUTBLSEHHS
LWedTUbSS), SiemetTHg LIbL 6ILMIBL&@EBLD
Fflwedyd  HedremioudlementLl
esflelssn.
UMD LIMI55,

eI m6iTe6oT
6T 60T 8s6snLiLileneor
LIBLIEILIT[H6IT
BenT&HemssH
FLOGOTLITL L. 60> 60T

Siem60Udl60T, SI6MED
& 600TL 1)1 6)& D &IT60T

ilonéerl euqpe&HSM.

SHDMEDIE0T &1 &61T 611G 61 WS GSMILII(HLD
(Mc?3) HMID SieWed AUl EUHMSHH GSHILINbLD
(hv) oy etTeupLd E(HELOEOTLIM(HSEMEII|LD
B 6t HSN.

(i) Wemmra&ledr @e6umevorLLD &([hHg CamerfledrLig,
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(i) enedT6Ie 60Tl 60T Blemm SHHMEL
FLO60TUIML 1. 60TLIL,
E=mc?  ---oooee- (2.7)

(2.6) HMID (2.7) elEH S

hv = mc?

hc/\ = mc?

geoTuM(p (2.8), Mc eredim 2 b5
wenLw GurlLneofledt Siemed HeaTSHemsd
SONGSD .

'm HlemmujemL LI, V' HlensGeuss e,
Suhi@D, UGLELTHET HIS6T QETHIDG
SLO6OTLIM(b (2.8) & LledTeuBLOMM)| 6T(LQ&E0MLD.

8& eperflulleor
HensBoussHemsHd SMLIGID L& E6mMeUT6oT
Coussdled QUG &&H6MTHEHHS L LG
QILITHIHILD.

FLO6OTLIM(h,

Buirhisio 6601 6mEDT
SIEMEDLITHEYD, SibS SIEWEOWITEOTEH  SISH6IT
LO0TLlemeDTLD (DiBTeug| 2 hSLD) ebmIeTens)
6T60TLIEDS  (BLOMESETOT(h6TEN  FLOGOTLIML LG 80NIHIHE]
SMIwieonD. 1l & BHiT BHML_(h2_hGHLD(MV)2_6mLILI

&l&e

SIFHET SIS SieWEIBEMD  LOlB&HEemMmEUTEDT

SILNEDEOTEMLILIG]  6TEOTLSTED — SiGHEW6DT
&600T(b6TOTT  EUIEOME. 6TEDSL_TTEm6DTL
GunedTD  MITITHIHEHHS, SFHEOT  [Hlewn

1073 kg eredim Siemeled SIEMLOGUSTED, DiS6T
2 _(HEUETEmEUSH SHITLIGENID SieW6D [H6NLD, LS il
wHllemL g eTeorGey B&Hemaw Crieyserfled
Si6mEDLI LIGTOTL| (LPSEILISSIEUD GILIMISIME.

Weoreuapo & Crieysefled 1qlTmser]
Siemed BETHEH 60T HETUTSHH(HEUSHEDT CLPEDLD
@sement BN LIH& 6\&MTETETEDMLD.
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(i) 10 ms™! GaussdHer BunuGlb 6626 kg
HenpuwjenLw SmbLuUbE

(i) 7273 ms™ Gassdedr SuUiED QO
6T60&L_ITITE0T

A

By ubg = /MY

6.626 x 10 *kgm’s™
~ g —1x10%m
6.626 kg x 10 ms

A

GTEDSL_ITITE0T =h/mv
_ 6.626x10 " kgm’s™'

9.11x107 kg x 72.73 ms™
_ 6.626

=———— Xx10°m=1x10"m
662.6

Te&ELITeISHS lgLiTnéefl Siemeberid
sieneflLéenlquis GCoId (WeHHWSSeuD

2 emLWE. Speomed @y  ubSDHS
@iy vVssGmpeurs  SrmUusTed
UD&&600(68 5555 G-

R o
s SllSo &_.?

tkeV opss CamumiLned Sienwdl
Hlemeouled®bal
QI ereslanenfleor 1g-9onsefl Siemed
Ber&Hlementd &600TSHE (HS.

(WhEHSN&HSIULL

2.2.1. Cametur 2_hFHSHemS (& 6LIT600TLLOITE&H6D
wHm 14 Vignsefl a&MaTENS

19 W el Q&MeTem &HLILILG,
&l
6TEDSLTITEDTITE0T &, SI&H6IT LOHMILD SHEWEOLILIGTOTL|
SHFw LD MIETETE.
GTEDSLOMEIT SlemeOWINenTs QSTLIFwns

31 600)| 5 & (T 62l 60 60T 6 (HLD

&)\([HLI6TTL| & 6Wm6MILD

Semowl Beustorheloenfled, eTed&HLIMedT G
6U(HLD GUL L LILMemSUI60T & D M6T 6T 60T &I, HSH60T
iemen BemdHSlein (P (QeTettr LSS S([H&HeS
Geuevorhd.  Sieueunm Seveons [Hlemeouied
6TED&LITITE0T SH6MEDIIMEOTH] OSTLTFAWLDHDSTS
SmH&SSLD.

aul L lumemgulledr (orbit) &hmeney = nA

2Mr =N\ ---e-oeoeee- (2.10)
2nr = nh/mv
LTMHMILENLD&HES,
mvr =nh/2w ---------- (2.11)
Bameor2_h&ld =nh/2n

BLoM & 60oT(hETET FLOEOTLIM (b 6 61&H60T B 6

Gurm GTEOTLIGUT D up A GBI L

QEOTDIGWL. ereoTGeu GuUNT OBTETENSHILD,
ilrnsefl  G&METEmSHUID  6EOTMISHE\SHTETM)
9 | 60TLI(h&60TM60T.
SIS &HSHLILLTSS)

SIS &HSBLILLL 5|
-~

-~

R\

( SIETWI&E([H ) N0
N\ \ g

n=>5 n=6

uLb 2.2 — sigidlsasiuL Gumfler
el LUumenguied 6reoL[yimeufleor
S16M 60 & & 60T 6WLD.

GLellseor DOHMID E@ITLoIfl6oTE &M 6meor

6T60&LITM60f160T 2160260 &3 60T 6DLOLLIIT 60T &),
GLellgeot LHMID O1YTLOTTEd G&FTHEm60T CLPEOLD
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2 MFlubSSILLLE. Seuiser, LSS5 6o
B8 (Phd&SNSSIULL  6Td&LTT6TSH6m6T
eflpsasig elafloy ellenerellemenr Ldley
esseoTT. Seeurm)
efleflby elemeney SiemwLliLmeotd X-&dlifleor

udley QFLWOLLL

efleflioyellememeumsd OUMLILLL SiemLoLiflemeor
@S BHSSI-

6TEDSL[TITE0T SHEW 6D SGHE0T6MLD ©_ 6L LIS
6T60TM &600T(bLIlLq LILIT 60T &), 6TE0&L_[TTE0T
Hl600TBEvOTT &, &EMDIHS SHMHMED 6TEDSLITMEOT
elleflioyelemerey o emerfl L LebGeum)
Gangemert MHILLMIGEDET 2 _(HEUTSHEUSDS

SMITE00TLONS SHEWLOHS .

2.3 aanFeTuTsEer HEFWLNHDS 560TemLD

GamLump
U@sLIeUN L &erfleoT rrfluwedy &
&60TEWLOLLIT 60T &, 6007 &) & 61T 6601 M 60T

Hlemed HMID 2 HedHems CT GrrdHdHled
seooTLmleugled eumbLlement EMLI(bSHHIEMD .
SHe0Tg)
GamLumLiq 6meor

BgevniqliuemLuiled, EQDLIFEOTUTS
BFFLILOHMS  HEOTEMLOS
9 _(Hheunslety. 8&6@ammum’iqedr L
[HI600T &6 660TIIeMEDT [Flemed LoHMID 2 _HSLD
d  Bretongemerrud QG  CrISleD,
e  Hebeblwonssds SHeoorLmliwl  Swieonsg).
sienelbeuded erL(bLD

H&swwnHns sSeorenouilerr (NemLp) OLHESS

160 61 & 66T

esnemsullenent LeoTeurpLonm) GmlLLeomLb.

Ax.Ap = h/4n

@@ Ax wpmib Ap Spdlwemen (pedmGW
flemed WHMID 2 HHD SyEweunpleneor

siemel(heudled o _aterm BFFWILHDSH
HEOTEMLOHETGLD.

GTED&HL_ITITEm60TLI Gumedtm
HeooTH&aD&S, HSFWDLODS  OSTETENS
WHHWSG EUD  EUMLHSSHTSLD. EIE
HeopwenLwl  euflw  ssefllne geor

eflemene)] Un&&Hetolléad HHHSMGSLD.
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EMEUDLTE60T Sigon)jexled 9_eiter
aTeo&LONedT  eeuledr  FlemsBeussdHlement
siemeiheudled eILI(bLD BlEswIbHMSH
SH60T6mLOUN660T HE0THE(bEUSHEOT CLPEOLD E)FH60r60T
B Lfiih &) S MeTemeDiD. ((Lpged euL L LiLimemguiled
Gumi s b 05294) et (1 LTemsuTed
9_elten 6Te0&LITM60f l60T Blemeoullement
SNl L LILITemS SpTHSH0 0.5% &ILEOILIONS,
&600TL MW SUIID 676015 &(HSHIGeuMLD.

LF;]GO?GI)&))U:I ) al.eneﬁl'(bsugleb — Ax

2_eitelm HFFWILHMS HEOTELD

_05%

(Y

x0.529 A

O'S x0.529x10 " m

Ax=0.2645x10" m

e amILIF 60T &&60T HEFFWILmHm S SHEOTEMLD

Gamumiq 6T Lilg.

h
Ax.Ap =2 —
x-0P 4T

Ax.(m.Av) > i
4T

Avs_ B
4. m . Ax

6.626x10 " kgm’s”
kg x2.645x10 "m

Av >
4x3.14x9.11x10

Av> 2.189x10° m

aTeoTGeY,

Flema@eus s Hled
ghuGL HEFWbHDS SHeotem, erfluler
HlewsCaussCoHnn QUILSHHH8 auemsuled
8eueumm) HEFwonHmd
FHeTemy  SFlsons 2 _etem  [Hlemeouled
ageor  OagFsfluner  HemFBeus s Hlemeor

o _6eng.

&600TLMI6US)] S1q 60TLOMSLD.
e

o,
60t HIN(h &@i_

2. g eresLnenlle Hlene Goussdens iemeliheudled

Béswwnns setemw 5.7 X 10° msL. aeflé
15601 [Hlemedulled HMeuorliLi(bld HFFWILLMHM S

SHEOTEMLOEWMILIS &H6E00TEHEH(bS.
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24 sgmelenr GeunerLld Quisseilwied
Sl - 6qCumq sl FO60TLM(H

IHLD Si60TDML euMpeNleb 6T T E1SHMeT(EmHLD
eunmLaefler Suibssdlemenr, By L L evfler
eldsafleor SiugluemLuiled SiemWOHS  LOTL
(Classical

mechanics) siqUuemL udled HeoT& elemd&He0MiD.

Suissellwmn Q& meTem sulleor
85 esnarenauleriy, M SisHerfler Hemeo
LOMID 2 HHD SpEHWeUHDIEd SiGgIserleor
BuwieoHlemed uDTWMNIGSHLILGEOTDE. 6(H
siemlifleor @euel(p LetoTSHEBLD HLOSHESG S
05153 (Hh&H&GLWwnermed, Sihgd SemoLifleor
bg 6&weLpd elemauledr oiqliuemLuleD,
Lo
UWetTUGbSS oihd Semwlidledr  erdlismed

Buisseilwumn Q&MeTemHUTlemeoTL
Hemeoulemeot HAD 2earlGHgH Sl (LPLGULD.
eTeufleild, G\QDILISE0T LTSSl HlFSWIomHmE
GamLumliqeoTuly, ereddLomemeotll GuUmedrm
[HI6OOT&IHEHHES [Hlewed  LOMHMID
W B uetusemenD QETEHISIHI6,
glevedlwionss sevormiwl @uieong.  Geib

9 _hHLD

u@sLIeUMBHL&erfledr FRfluiedLd &e60TemLoudemneot
BGSIHD
Q&HMeTETElleDEmED.  SHEDTTED  [HI6T0T&HISHEHSHE

oIy ussellumn 6sMeTemns

FrflwebdL & FHEOTEMLD (P&HHWSFI6ULD
QUMLIHSSHTSLD. Gom&evoT(berTerT
&ITIT 600TTRIHETITED Lomy Buisseflwun
CIBITETEMEHITED [HI600T &1 8611 611607

Buiss s dlement Fifleur elenshd QuisallebemeD.

e eDLIF60TLIT Sehl6dT HEFwnHmS
e&MeTems LMHMID miesorgisafler FrflwiebLs
SHOTEMD  JFWeUDeDD  SGLLIEDL LTSS
Q&HM6et0T(h, G6UTE0oTLID QuibsHelled eredrm

& UHw Buisseailuied 2 _HeunsasLiulL ).

ermeledr eqBEmqralsI  ered&LTmenfleor

SIEWEOLILETITLIENEDT, QI  CUDHHEIH(QE
FLOTUMLIG60T  SiqliuemLuled GSMIUILLT.
&I QSutisSsamiqgwl  ellemauleor
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|60 & 3] 6m 60T eumrmiss  Ymeeuerfluied
Siemeg  SMIed LG  LOTMLITLLY 60607
@&aweiiuny Siwnell&SAng). &me0sH emeor
EMIhHE Semwownd eeqGIMRIsST Siene0s

FLO6OTLIML1q.6060T LledTe(BLomm)| GmILILNIL 60D,

HY =

EY ——————— (2.12)
@@ H ereiug — anmseoGLmenfluied
agwed. V¥V erebtug Siemedssniy. 88l

glsefleor Hlemed SiFasefleor FmiUTEGL. &)
VY (X, Y, ) ereor@MILALLILGEADG. E eredtug)
SiemLOLILNEIT SHMHMEDMSLD.

N 0 DGR TR
8'm\ ox®> 9y’ 07’

(2.12) & YedTEUIBLOMM) 6T(LRSHEOILD

—-h* (d*y 'y J'y
Vy [=E
[8n2m( o dy” o TV TR

- 8n’m 36D ALIIHSE, LTHBILIEDLOSHS
h2

2 2 2 2
J \g+a\|21+8\|21+8nm(E_V)w:0
ox”  dy° 0z

h2

619 Grmiq i
SIEMEDFFLOGOTLIMLIQ6D, HMeold(t) &UH SFMILTS

Gom&evoT(heTern

SLIb eumeilebemed eredTUSHTEL EFFLOGTLM(H

oLT®S!
SIEMEDFFLOEOTLIM(H

B0 HEMSLI

61q Grmiq rbi sifl6oT
SIWWPSHSLILIGED G
dleo
B&FweTunliqgn&

SIEMLOWITS
61607

ewnss SpMHmedledT(E)
L& EHES
Sieysneoor  @uieuid.
SiemLoLIfeor SHDMEDTE0T &
UMIWMISSILLL  SOILILL  SliLsemnerL
OUDHNMH&ELD.
Sy HmedledT (E) o&lLIL&6T g3860T LoFILIL|S6T 6T60T

SO L LOL (LD
SiGMeUF)
SIS HSIULL  CIoNSHS
SIWIPSHELILIHEOTMEDT. B&H60T SIS EHHS

BemeTTLITET SNEWEOFSTTLNEOTH (YY), D)
ST LTesemens SOILLNbEMDS.
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241 sigmieiler GeunetorLld Suisseflwied
wrSliflufer (& &wissn M6t

1. oigmiefled 2 6Tem  eTeD&HLITTEOTS6I 60T

SyOmed  GMIIILL

wéllysemar L (HGL UHMIHSHESLD.

EUEDTWIMISHSLILILL

2. eUDTWMISSLILLL TSI  ShMHMed
LOL L rRIS6IT STE0OTLILI(b6UE] ETE0TLIS)
aesLaneTHefledr  Siemeoullement Q5
uedsoriletr e CrIgwineT aflememaum@Lb.
61 Gmiq rai&IT
Sieyser,
wLLigsener (Orbits) sHHDE.

FLOGOTLIML LG 60T

SHMHMED

SIEMEDF

SO HSEHLILLL

BFFWLILOHDHS
6T60&L_ITITE0T

3. eamilgeoTu &aleor

GamLumiq 601 g,
&eOTl60T  Hl6DEOIWIOMEDT  [Flémed  LOHMID
2 &5 S 6meot
seoorLBll uwieongl. @seor ellemereuns,

1618 §160E0LILOM &S

STUILLITED QST6Tem&HUNEm6DT (&6UTEDTLLD
SNl &LILGSSIWIE).
GTED&HLITITEOTHEMEN HTEOUTUSM & SAH SULLTF

Bwssellwed

Hlspgsellemetll auDMeTen (WULflomeoT

eleuerf], Sy TUILLTED 6TeTLiL(hLD.
4. sEIoHlHEsUuLL SHHMED
wIUysEHESTeT qCIMAheET SeMmEDE
FLOETUIMLIq.60T ST6UTeoTs Alemesaniy v,
2% HHHDE. B Siev) HTUILLTene0sH
SOIINbHDE. Sewmes &Iy Y, U
LwedTL(bh S &
uevoTLflement HeoTS elemds @WIILD.

eTe0&HL_OmenfledT  SiemedLl
5. SiMEDEFSNIL| |, & 6T60T THSHMHII ENLI60L|

WeHWSzHIaUD Qebemen.  eTevflenid (X,y,z)
YeTeflemwis &mrfl Siemiobgiemer 66 Fmi
HEOTSIGMEY dxdydzev GTEDE&HL_TITEME0TE
SMNEUTLSNETET [HlapsmeuTeotg), [W(X.Y,Z)P
dxdydz &®& CoieldasdHed GHHESLD.
(XyZ)P eTetTug) BleD 556y SILT&HE ereor
swiLbdng. s eliGungid G Gm
LFlemeotl OUHMTHEHGSLD.

47

2.5. GEUTEOITLLD 6T 600T &H6IT

Sig)6efled 2 _6Tem &Q(H 6TE0SHLITTEmE0T
BI60T@  (GH6UMGOOTLID  6T60OTH6T LTkl
QSHMTGLIINEOT CPED  EUEDTWIMISHS SUIID.
SIEMEUITEUEDT (LPSHEOTEMLOE (& 6UITETOTLLD 6T600T
(n), Gamevor 2_1hg GeuneoorLLd erevor (1), HMHS
LOMID HHEPHES]
SWEFEFNIY V-5

&6UM6DOTLLD 6T60OT (M)
&6UM6TOTLLD 6T6v0T (S).
qGrmqmisG] SemedF FOETUMLIGHS ST6Yy
sneoid GuUTE QUDLILIGL STEUTETE (PSH6d
CLPEOTM)| &6UMETTTLLD 6TevoTSHemens (n,| LoHMID
M) E1&M600TIY (HEGLD. HTEOTEHTEUS)] & 6UT6TTLLD
6T6OUTEUOTE0TE)|  eTeDSLINenfledT  HHFPHES
—ufledT HMT6TONONS SHWWEMG|.  6TevflenID,
ooy  Swsseilwed Q&smeTemsLULY 6@
OUNHET He0THSS SHTEET &LPeLEUS| 6TEOTLIS)
&IfluimeoT & Sieved.

(PSHETEMLDS & 6UMEDTTLLD 6T600T (N)

S1600)|5:8 ([ 6l em 60T &mom
TOHLIMEOTH6T  &LP60TM)| 6U(BD  ShMMed
oL L &) emeot 8& @& 6uneoorLLD 6T600T

SOLILLILGEDE. 88 'n eredtm TR SHSMED
SUILNILLILGED &)

1) (WPHEOTEMOS  (G6UMEOUTLLD6T600T  (N) 60T

wdllyser 1, 2,3 .. ..

n=1 eteotug K  &mligemeoryd (Shell) n=2
eTe0TLIg| L snllqementyld n= 3, 4, 5 eredrLIeoT

wempBGw M, N, O &l &n(haemenud

&ML H&6dTm60T.
2) @® Uil &salge @b
eImILD FsULs 6T60&HL_IT 60T &6 l60T

676007600115 6m S UN6m60T 2N 6T60TM GUMILILITL L. 60T
CLOEOLD EILIMEDITLD.

3) n SHE0T S eTe0&LITTEDfl60T

SHHMED glllemeor s SGHHDG.
(-1312.8) Z* o

E =—""%% Jmol

2
! n
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CoaId SNSSHHeOIBHE — ETEOSLTTET

SIeWIDHGI6TET  SHMTLOM60T S

2,
P = (0.529)n A

6T60TMD FLOEOTUMLLITED STLILIGEME.

Canevor 2_hsd & eumevorLLoeresor (1)

1)

@8 'l erebTm eT(R&BMEd GO LILIGbEDE.
@5 youib pHed (n-1) euemguileomeor
wHHLLseme UNEDE. Smi@ N eTeoTLS)

(PSHETEMIDE  (GH6GUTEOUTLLD  6T600T6M60TSH
SOILIGbED .
2) @666 [ L&D Q0

&16m60TE: 8n.L1q 606018 (Sub— shell or orbital)
oé elfbdng. [ = O, 1, 2, 3 LHMID
4 ydweot (ewm@uw s, p, d, f OHMID g
STUILLTevsemens GSMILILIN(bE60TD60T.

3) QB HEWeTTIH Fnllqed (ST Lmedled)

@L1b aunb HFSHULE eTe0&LTTE0TS6il60T

eretuTenollHemaulementr  2(2[+)  eredTm
GUMLILIML_L 60D60TL] UWIeOTLI(h S S &
&600T&H L OIMLD.

4) gyrillLmed G mevor 9 & &P emeot
&HE00TSH L 86 @6unetuTLLD 6T 600T
LIWIedTLGbSMS). ;
2priliLmed I(+1)— ————(2.14)

Gamevor 2_HGHLD 2n
&NhSH& &6UTETITL LD eTevor (m,)
1) 8sl 'ml' 6T60TM SO Lmed

2) gePIICL 1

SM&SULGIDE. D&GS6UT6ToTLD  6T600T
-1 (psed PHLBSHenerr o aTaTL & +]
euemuileoneor (W(p&serleoT HlnlemeorLi
euN&MS.

wHIIne o _flu

m-er  GeueuGeaun LGS,

wlurflioresor Qeuerflulled STl L mebserfleor
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3)

Slemswenwlifenersd GHLNGEADE.

B&GeuneturLD  eTevUTeTO MO  lile)
BWmULILIh S &156m 60

sl HSled Himwnemed euflaer  LAflub

SiqlILenLuleomeor

HaLpeuner oeitelemerey, HHEMDE.
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eTevor LFINlemenTs D Hlemeoulled, HMbhHe
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SHEDE).

BnanHdlé GeumeiorLLd erevor (M)

)

3)

4)

@5G6UNeTuTLID  6T600T  eTeDSHLITTEOT &6 l6dT
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6T60&L_ITTE0TIT60T &) Sigyaileor
shrleumeGCHTH
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LievoTLflem 60T S
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SMHSLI

&

IBLDLOMED

® eoorgliL(hlD
SN beusTS
Q1S METEM(LPLG L|LD.

BUSMT (P61  FPQID  Flews  6DDS)
BGSTT (P67 &PQIEUSHS TSI Hlemauied
6Te0&L_TmeoTSe6rfleoT &

auUTMISS, SHlsUisons @ HLsener

spmdufemeorLl

8&&6UT6eTuTLLD QLM EUMILILIL6T6T S
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BTG @&6UTeooTLID erevordefleor n,/, m
HMID §) wHlNeneor OUDMHES Beussorbld
eTaoTLICsH @601 EILIMIHETTELD

emanLrnefled 2 etem QM HflHs
eTe0&HLITmenfln &, HT60TS &6UMEDOTLLD
erevordefledr WwHly&ser, n = 1; [ = 0; m =
0 wHmb s = +%. efedlwsHer o erer
Bm eesLnnarsafledd 6  ETESLITTET
smamLregemeorll Gumeo@eu, n = 1,/ =0, m=0
wLOHMID s = +%2. wHlSlemeoTwd, WLHOADIH
OUNHSS auenTuied,
[HTEOTHTEUS|  (G6UT6OOTLLD  6T600T  LOMMILIL (b

6TED&HL_ITITEm60TLI

snevorlLbADE. ismeug n =1, =0, m=0
LOHOID § = —Y2 FHEFPHF &6UTETOTLLD 6T6T0T
+%2  bpoww - Y2 Hdu QmwIllysenear
wLLGGL eup @uweubd ererhHID SPEeurD.
eTeor@eu, QLETedl HSHFHIOULILILG, ASHM(bSSLILILL
QM BIILLMelled siFleulsons B
eTeOSLIMe0T&Hemen LB HFlu  (PIgLLD.
L &snliged 91fla U F0Ms Smesorlilpbld el (h
TESHLINETHEHHESWD, [HNE0TE (&6UT6T0TLLD
ETE0UTEHEMEIILD  6T(LRSHIEUSHEDT CLPELD  EFemeoT
IO Y&l Q\&meTam(LoLq.uLD.

SiLLeuemeror 2.3 — L snllqed SmeuorLiLpld
6T60&L_ITIT60T & (6TH & &HITE0T (& 6UMETUTLLD 6T 650T SH6iT

eTe0&L 60T | N l m s
18t 2 0 0 +1
2nd 2 0 0 -

57

3rd 2 1 -1 +
4th 2 1 -1 -
5th 2 1 0 +14
6th 2 1 0 -
7th 2 1 +1 +%
gth 2 1 +1 Y

2.6.3. amrerLel Sl
S oLITSSHSHIEULOTE0T ), LIOEEUMISHTLIIL L Tebss6rTleD

GTEOSLIMEOTHET  eTeueumm)  BITLLLLGEDS)
GTEOTLGHEMET 6NleTHSEMG.  SpeoTed P, Py

P 7"
ST L 6b&erfled eTe0SLTMedTae HITLILLILIbEUSI

Gurmettn &0 SyOHMEIEMLW (degenerate)

ubnfl sieueidluied ergid GBI elebemeo.
@ng Tl LmeLs6T ereueuflemaulied BTl
eteorm  eomeine 2 flu
eXlemLuflement aunevor_6Xldl SHHSME.

Beuevor(hld?

amresorL. el

g0  HnODeemLW  SHTUILLTedserfled
6TEDSL ITTE0TEH6IT BITUUCILHLD Gung,
Boliuiueeusne — eumileten  SeDeuTSHE

SDHOHOEIEMLUI  SHTII L TOSHEBHD DD
6TED&LITM60TTeL IHITLILILILLL 1l60T60T(BIT, 6TEDELITTE0T
@ emLwngev (electron pairing) fl&(pL. eLpeOTM)
p ST L M6, bl d SHILIL L Med&eIT LoDmILD
aw f TN LMeds6T 2 6iT6emer 6T60T  [HITLD
afiGeumbd. @by I Lmebs6rfled (WwemmGL,
SHDMeUKH  OMID  ETLLT6US)
eTe&LIneoTHeT  miemwpud  Gurgl  LGED

IHTEOTSHTEUS),

6T6D&LITME0T ETL6WLILIMGED &I6UThIGLD.
©_SMTE00TLONE S M) 6TE0SL T IT60TSH6W6MS
S1600)|6X160 6075

SHHIGEUMD. SylLNSHSEIeUSS 60T Lilg, 560
6TEDSHLIME0T SemioLly 152, 252, 2P2. @semeot

G\&IT600T(h6ITeIT SITTLI60T

HedTeumLomm| GmILNILeomd
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1 1 1 1
1s2  2s? 2p,! 2pY1 2p,

0

Sbhlspelled,
eTe0&HLTmeoT ele05H G elemaullement &emmaH L

6TED&L_ITITE0T -

(Fmowns&L) emcetor efIFlLg, Spymmeus)
GTEDSLIMEDTNEOT S,  bSHTeUE
BLID 6\&metor(herrern P, STUILLMe0led e1F60Tm)
S emLIIMSTLO6D, Py ST LTSS
Q56LEM &I .
SeamoSe @E‘
6. Fe3' (Z=26), Mn?>* (Z=25) wHmIb
pisner  (Z=18) pHweunnieor  fmio
SMOMed  [Flemeoued &mevoriLGhld  HeoflHS
GTED&HLTMEOTSHEIf60T  6T600T600118 6m &l 6 60T

6TE0SL_[TT60T

H600THHI (5.

2.6.4. SIS 61 60T TEOSLTTET SHeWIOLIL

QM Seoeled 2 erter,  GleusiGeum)
SyTUlLLmedserfled ShHS Sigon)|6l6dT
GTE0SL_TMTE0TSH6IT Ul S LI (beTerTemnsd
SOILbeus) 6TED&L_ITITE0T SiemLOLIL

GTEUTLILI(LD.  ShoLMBHSHEIOUD, Qmrevor e,
euemedls S &ieuD SpSHieuDmleT SigLiLienLuied
T(RSHPIGUYLD.
SiemwLIunerTd  n* eredTm
S&UWILLIe  eTRsLILIGbEADS. @miE n
6TE0TLG  (PHEOTEMDS  G6UT6TOTLLD  6T600T.
TRS8!
augelemerr GMILtIGADE [s(I=0), p (I=1),
d(I=2) womio f(I=3)] wHOD x &Y L

TS OMET  SemioLiiemeot
6TE0SL_[TTE0T

I eeotug I me&ale0T

ST LTedld 2 eTem  eTeo&LTME0TSH6I 60T
6T600T600 1B em B UNemenTd SMILINbHME.

QCT & ETESLITEMENTS 6Cl&T6TuT(h6Ter
DL TR6T SigTn|6flemsdr HLD &IhH&IGeumLD.
ST SHSleuSHHe0TLlg, (&6mMEUIT60T
gppeoLw  1s  IalLnedled  @bs
eTeosLnmeor @LIb e&smetdng. SbHEHieled

n=1; [=s; x=1. eTeor@6L, TEDSHLITMEOT SI6MLOLIL]

1s! (one —ess—one ereur Sn.m Geu6TOT(MHID). BHS
SiemUNID ST HHTLILLTED 6UeDTLILLD.

1

Is!

QTN (W 10 euemguileonerr gD
6T600TEHEMEI E1GHITEOTT(HGITENT  SHETD)|E8 (615 & TE0T
GTED&HLIMEOT  Siemoll] LMHMID ST LTed
6U6mITLIL LDLI 60T 6UHLOM M):—

SiLLeUemettr 2.4 — (PHL 10 SIS EHSHE
TOHLIMET Siewoll LOMID SHFacLmed
euemIULLD

g|

. =

=)

S éb B ST LT6D euemdILILLD
8

HE K

H[ ! ]| 1 !

1s!

11

1s2

152 11 1
2s! 182 281

12 || 1V 1L

2
2s 182 282
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I TR T

2p! 1s?2  2s? 2px1 2py 2p,
I I | T | T | I I

p? | 18* 28 2p! 2p,' 2p,
IR S B

2p 1 28 2p! 2p! 2p,
ol s ;Z§|1Ll|1L|l1L|1|1|

2p* 1> 2s*  2p? Zpyl 2p,!
N O AT

2p° 1s 28> 2p? 2py2 2p,!
el o | 25 (Dl T T o]

2pS Is* 28" 2p2 2p? 2p;

&Comblwib, STuuy Gumedtm

o0 S1eT) & S61fl60T 6TEDSLITTEOT SIeLOLILITEDT &,
S LUMSHSEHIOUSH 60T  Llg  eTETUMTSHSLILbLD

6TED&LITITE0T 1L [BH & fnlg
GeumIUL (b &MeTOTLILILED .
&Grmdlwib (Z=24) Siggnien &

TEHTUMTSH&SLILHLD 6TEDSLITTEOT SieWLOLIL.

1s% 252 2p® 352 3p® 3d* 452

©_600T 6MLOWITE0T 6T60&HLITIT60T Si6MmLOLIL]

1s% 252 2p® 352 3p® 3d° 4s!

smiuf —(Z=29) sig el @ e H Ty SSLILbLD
6TE0HLIME0T SiemLoLiL

1s% 252 2p® 352 3p® 3d° 452

©_600T 6EMLOWITE0T 6TE0&HLITITE0T SiemLOLIL|

1s% 252 2p® 352 3p© 3d10 45!

6TE0&L_[TTE0T
uGdlwerey

GomsevoT(heTeTeuTm)

MWL  BTEOUTLILIHEUSNS

59

Birduiu L ST LTed&6IT LOHMILD
(PpemWns BIFCILCL L STl L Teds 6 1 &
HlemeoliLd SHedtemiouflement aUDMI eXlemrhi@Ld
SHEUTEMLD SHIMTEDVIONS NWLHME. ISTEUS)
p? p> d4 d° f% whmb 1* sevwliysameTs
snligend pd, pb d5 d% {7 womo 14
SIeMLOLIL|&H6IT 1) SHHlemeOLIL S &60T6mLo U 606015
@hs  Hleweliys
SHEOTEMLOUNEDT SHITTETVTONS, Sho'oLIT HSHGI6ULILILG,
4s rillLnelled @b aunGeustoriqul &b
ereosLImerT GSCImolwSSHled 3d ST Lmedled
@L cpeold  [Flemeoliys
settemouiement eLMIEDE. Bemsll GureoGeu

G\ GITE00T(H6ITEITEDT.

61LIM)| 6. 60T

SMULBLD (W(ReMWLWINS HITIUL L eTe0sLTTer
SiemLoLIlemeotll QLDHMI6TETE.
ke
o
&
7. 4f2 aredtn GO 2 _eooIISSHID EWIMIHEIT
wngl? BFled 2 6Tem TEHLITETHEHSHS,

Feoto S

HT60TS (&6UIM6TOTL LD 6T 600T &6Ifl60T
L SILIL|SHEWEIILD 6T(LDEIS.

265 sflurdwere wLOHMID (W(QEUGID
Priudiu’e pmicLnesefler  Heweolis
60T 6MLD

&LD SHHDOIEHL LI T LrevserfleD,

sflurdlwerey wHMID WHMleDd HiFtiucL
ST Lmevserfleor [FlemedLiL|s Se60TemLOWITET S,
Uim u@ Slwerey HFtLiLLL SHTLILL TeO& emer s
sMlIqeDd HHD. BFHemerT FEETH60TEWLO
oo ufllorHm  SpHMeD

energy) Sy Swieumsledr
sigliuemLuied 6X6m&&eoND. 6T(bSHEHISHML LTS

(symmetry)
(exchange

&Crmblwid [Ar]3d* 4s? eredim ereéLmmedT
[Ar]3d°
TS OMedT  StemloLifemeotLl

SiemwlifleneoT  EUDHMIHSSMLO6,
4s!  earedtm
eupmieTeTg.  SBH&
FLO&ETME0T Lk LoMHMID d eTedéL TmeiTserleor

6Te0&L T Me0T&H6rl60T

uflondm  SpOOEd  SHFWIEDT  SHMTETOTONS
SI6MLOHGOTM 60T.
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ereo&L I &erfleir F&FTmeoT Lkidb

g0&ETSH SHeoTemwWneTdl, Hemeolis
seoTemoulementd SHEADE. ULD 2.13ed
QSMbSSLILLL6TETEUTN LGSWeney LoHMID
pgemwwng  Hriudu’L  SiemLiserfled,
6TEOSLTTE0TEHET FLOEETMS LMl &L LILIL (H6T6T6oT.
ereoTB6l, SemEUSHET, FIOFETH SHEOTEMOWIDHM
SiewLILSHemend SMLQaId s Hemeolis

SeoTemLoUTemEDT QLM M)ETETEDT.

11111
p?

Wi

dS

LU T O e
d10

LU0 T2 T2 T L I 2

f14

uLb 213 sflunglwere) HMID (P (QEDOWITS
Broudiulte p, d, f syFullLmedser

PPy oHMID p, GumesTm SYFLIL L TedSET
gospynmenell  OUDBlhSSHeTmerr.  GLad

Seumniledt ymeeuerfl FHlemFwiemLoLiL]
(UL 214) e sMliguweurm 6eusGeum)
Hemsmefled  semdedTmeT.  FOFEFTMEOT

UL Iq60TTed 6@ 6TESLIMEIT  LoHEDTH
6TESLITTem 60T LoemM&GLD (shielding) ellemerey,
QUi L oemeled GevpeunG —eTeTGey,
6TED&LITTE0T &6 SHETT)&E([H UMD P& ST &S]

60

ellemaLe0T  FI&SLIUGbEOTM6T.  EBH60TTed
HlemeoLils HeoTemlo AP &H1&HE TG

z
2pZ

2pX

2py

ULID 2.14 &0 SyDneIemLw p ShTLNCLmebledr
QL. QR H6IT

ufliorHmo SpHmed (Exchange energy)

&0 ApmoeyemLwl ST LTevserfle,
@revorhy S0FH SiBHG CuooulL G
BHEPDHE
Bm&GLomuileor,

2 emL I 6T6D&L_TM60T&H6IT
Siemeusarflen)emLul
B\ risemer LIfllonmriléd OSMeTeUSNES GUMLILIL
ufloroldo  SiewLwbflsLpedleor
Symmeorneorg  GleueflulLLiLpbED&.
eeuerflullLiLpLd SHHMED
uflondm  SpHmed (exchange energy) ereor
SIeWLP&HSLILIGbHM &Y. ufliormmraserfleor

2 _eeng).
Gungy,
(I

6T600T600 B ema SiFlaons SHLILSME eUMLLIL
@muileor, QeuafludLLiLihd SpMHmEdleoT SILIL|LD
AHHMH BHHGSLWD. AH& 6T600T6v0f18Hem&HUN6ed
uflonporger  Hapeusnd  sflundwierey
LOHMILD (PREDLOWITE Birluliul erer
GmiTeyserfled L (bLD, EUMLILIL&6T S SHLD.

&Bomidlw & &l eor
eresLnner semwly [Ar]3d® 4s! sy@b.
3d S TUIL L TedTeDT & giflun Slwiemey

TbSHEISSHTLLNTS,
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Boiudulpererg. Goeid uLbd (2.15) m

60 Q&M (b&&LILL (b6Ter e ) US &l T CIREE
uflorHoruser  HepeusnG  eumLILs6T

o _derment. LMD [Ar]3d* 452 ereo&Lpmenfledr 3 Liflombpracen
siemwliNG, Sym ufliondorger L oG

Haeusn@ eumiliLser 2 _erereor. ere6orGeu 111111

sflurdwerey Hriululr SiemwllnE

ufliorHm SpHmed siF s Q&) Fifl urdHwerey
Biriudul e 3d ST L medb s erfl6or 1111111

améﬁunmjs&r/lumwnﬁ)r_r)rmﬁﬁ

Hlemeolils Seotemwouleneor SiFlaiflsEMDEI.

< 1 Tmeofles . .
&0 HDOVIOL I ST L Tedsafled HemD ereosLnenfle 1 Lflombid

eTesLITeT  HIiUlUbeusSDHE& THEUTSH QL bLEWDTSS 6T60&LTmedr Lfommrkiser
snedlwner Sy LTe&6T Q@mEHGD euenT (3+2+1 =6)
eTeusLInedT @rlenLwinged H&png er6dTm UL 214 (&) - GCrmAlwsHeir d*
arrarLeldledd SiqluenLwnsd uflomrbHmn i Lreseafled uflonhHmsdlhameor

SHHMHEDTEVT & MO EM &. GUMILILIL & 6iT

ke

et S %@.
M 8) Ni2* siveng Fe3' sifle Hemeoliys

111111111 SHEOTEMLOW|6ML LI 6TEDHLTM60T SlemLoLiilemeot

eTe0&LTedTaH6fledr 4 LfllomhmkiseiT eIHMIeTeTS) 67817
/(l/l LML &8 & LD s

L B Sigon)| 6l 60T &) 6006007 & 5| &6/ 61T

ere0&LmnedtaefledT 3 LfllommHmhiser SOUTLMIWILLGLD — 6UemT  SHEVEUTEOT S

M Cuad Uflss WWNg SIS6T 6reTm)

sMBUIULG  eubss. JJ.  Smbgeor,

11111 (1] SI600)|6)T60T &) GO 60T Sr6mLOW|6mLLLI

ereb&L et &6rleor 2 Lrfllonhmrkiser CSaarr?TG)JLo,e)ﬁlso:e:OT. a'fﬁ’@é”m@ GrGOTG.mb

aidled 6TED&L_ITIT60T & 61T eunFlbHg

MEUSHBLILIL(H6TETE0T  6T60TEYLD  FmM6OTIT

(NN aeflegnid Beurs QsmeTens SieonieNeor

BlemeoLid SHeotemLoudlem 6ot e s
eflevemen. HSTCUMTL HeoTd o SHHT
flamed  Suielledr  ceOD,  ANETTUHETH
60D GeTemM  B(PSLILIbSSEOTIT.
SignI&Hedlemeot &Ml eul Ll LTemguiled
aFHas CeudssHled eredHLIMeOTSH6T S
6U(H 0T 60T. Gurr, ST EUMT (b
Lo Slflullem 6ot SpMHMEDT60T S| 61D WIM)ISHSLI

eTebSL_Tmevfledr 1 ufllomHmLd
QL (BHEIDTSHS eTedSLITTedT LiflLomhmrhigser
(4+3+2+1=10)
uLD 2.14 (1) - GComilwsSledr d°
yrillLmevsefled LifllombHmsH memeor
GUMLILIL| & 6iT
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ULL walliysenar WLGGW QUMD 660D SHHSHSHe0 SigLiLemLuied rHmlwensHS Hlened
UL L LI LT6eDSSHET 6T60TD &(IHSH 6060T SIM(WPSLIL(bS S 0TI, SHemEvT SHEILI LITHLIOILIT([HL&@IBLD
Fifledsd seoremouiementll QUMMIeTeneor 6reor @ruien IqLgm&efl (WeoT QMPIHST.
SIBNEUF| DEWEUSHET HIHET WLHMID Sewed Sp&AW S L6TITLSHEMEMULD  CILIMHM)ET6T60T.
girsefl Siemed HBemb)\=h/mv=h/2mev SHeTTE eTOSHLITemeoT GUIETD [HI6GOT
IBEHSS (WHHWSHIEUD 2 _6MLIIF. 6TEOSHLITET WS SHeoTemloullemeor GLDmyIeTeT
seotemld GLeflgeor giwl Gsnsemert cpeOWd 2 MSHLUbGSSHL LLLG. eTedSLITEmEDTL
GunedTD [HI6T0T &S EHEHES E6m600T LOMMISHENMTE0T [Flemed LHMID 2 _Ho GumeTneunHenD 6GT
Crrsdlev Lil&a) D S16060lINSHS SevoTL il uieons), Sieueurm)| sierelibeugled HFSFWIDHD
SHE0TEMLD HNEUILILbED G B&H61&MeTens laILF6TUTH60T HlFFwoMM HedTemo GHML LMD
ereot AIBWLILGFDE. @semeot AX.Ap > h/4n. erevr&GMILILIL60MLD.

g igr&efl Gasmiumdg OHMID QemlFaTUTHET HEFFWIODD HE0TeND SpSliieme,
GeunevorLld Suissedwed siuqliuemLuleonenr sismiondlifl 2 (Heureusn@ eSS L eor.
eTiT 61607 61q BITITLY. M SIT 6T 60 LT IT60T 56T & SITEDT 69 (TH HEWEDE FLOGOTLIML LY 60 60T 2_(TH6UITSHE6OTIIT.
aiFs0e0TUNH AY = Ey ereord @Ml LLGSlermag).

85 QM SIeuLibD LiquenLUl eUen&S5as5(pF swetunLm@b. H, Het Gumetm
QDEMMD 6TEOSHLTTEME0T AILIHMIETET HEMLOLIL|SEHE S, EFFLOTUNLIG NS SiT6) Smevor Swiei.
S} 6OTITED LIGD 6T60EHL 60T SH6m6NE 618 T600TL. HemLINN & S&FFL06TUML Iq 60607 ST6Y SHT6voTLIS)
fesed HlemmbhsIMTGLD 6qGIMmsT &eTumb, SOILNLL o SHpDmed WHLILSEHSHE
S16) HMeTtIHSHBSMNGSLD. ESHHMBI SpDMED LFHILIL&6T $3&60T LoSILIL &6 6T60TLILIhS 60T 60T
@b & WHLYsCTTh OSTLILEDLI HeDEOFSFTILSHET e SpTLILLT6OSH6T 6Ter
SIEWPSHSLILI(HE6OTD60T. HeWEOFFTITL VY S} 6015 6T5HHem & U IO (PSHHUIS &615 S 60 60TWLD
euDHBLILS6bem6d  6T6uflemILD, V> syeors SN HH[HEN6MEDT SISl 6TEVSHLITITE0T S 66T
&MeOUTLISMN SM60T HlSHL0SHSHE6UM (b OSTLITL|6MLUIG). 6T60T(E6Y, G6UT6vuTL LD S 1&H&6NILIeD BLo&HES
STULLTED eTeTUemnd SHB(PSHLLUGSHIHDSH. HTILLTED 6T60TLS, HETIEHS([HEN 6 60TE
anml  wulufloneor Qeueflulled eTed&HLINETHEMET SHNEOUTLSDEG e HHLps 56N em60T
eupmieTer UGHWMSD. AT LT SLID CHMETIT(HETN 6TEOSLITTEMEDT, (LPSHE0TEMLOS
G6UMETOTLLD 6T600T (N) &IEMETTSH oL 1q6W60T GSMISHSD B&HMevor 2_HHS &6UT6vorLLD erevor (/)
ymeeuerfluied ST Lmedserfleor HlemFwemoliNeneors GBILLbL &MHSE &6UTET0TLLD 6T600T
(m) ereoaLpneT&afledr HH&FPHFAMW SHILNBL SHSFPHES &6UTETITLLD 6T6voT (S) SpSwl
[HT60T@ (E6UMETOTLLD 6T600T&HETTED GSMILILIL SUIeVID. HEMM ETEDSHLTTE0T HeWMLOLIDETEDT,
61qBrmq a1 FLoeTUML I 60T STellement Gamend Si[H6) S WNE&HEET (1, 0, ¢) 6 LNeoTeurHLmm)
GiildiLeomd ¥ (r, 0, ¢) = R(r).f(0).g(¢) @@ R(r) erediug ShT SieWEOESIL, LOHMD
B eniysHE@HD BHMETT EMEOFEFTILSHET 6T60T AeMPHELILbETDET. 4nr’y? Vs r 6ot
6UEMTLIL LOM60TEI, ST LIST6) euemanCamb&Henans SIHHMEI. SpTHamisbserfler (radial node)
er600T600 B em & Ullement (N—-I-1) 601 cedWLD Cameturs &eaumisserleT 6revoreooflsemauilement [
60T CLPED(LPLD SH6T0TESIL 60D B&HMEvoTLILTRISL (b 6UEmETE ST (ha 6T, AT L medas6rledr LmliumLiy
erebemev (boundary surface) euemIUL &8 6m60T HIHEMD G-
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S oynilLmeded &mneor Gamemeugeuwpd d SpFALLMEND GBemmeui Sewed
algeuSHSHleneuTld OUDMBIHSHGLD. eTeSLINeoTEHsT ST LTevsafled HibLDd Gums,
ST Lmeb&e6rfledT SpmHmedlett armieuflemsuied HITOLEAMGI. &I S -LINSSHSIOULD 6T6OTLILI(HLD.
ueoGeum I Lnevsefleor Spmmedleor ermieuflems (n+l) elld eweod STLILGEDE.
Beuelgliug, @ pIALLAOlr (n+]) wH Gemmeuns ST HH6T SpHDEID
Gempeauns Dme&sw. B prlllLnesefleor (n+l) wHllyser swowns  Lilleor,
sieuedlp AT LTELSHEHET &emmeuneot N wHllilemeor eumHmieTer ST LTe0ledr SHHMed
Gewneun@L. eluenedl HeNlifHems SHHGIQIILY, I T LTl HTUUbLGD SiHsé LUl
6TEDSLITM60T&6ITl60T 6T600T600 1&6m& ET600T(h. FLO ShHMEIEML W ST L Teb&HemaTL OILMTMISHS
euemruiled, &0 pHMEIEHLIW ST L Tebserfled erevdLmmedraer HITiLiLhd Guig), HIriLiLheUSNE
QUMLICLIETEN  SIEWETTHE! FOSHDDVIEOLII BTN L MLSHEBD  6MEMM  ETESHLTM0TTED BT’ L
\Netreor@r, eTe0SLIME0T ELemLwinged (electron pairing) MHlsg. @& emrevorelidl ereoTLLIHLD.
Gumaevorbeen euailFlaarfleor SiqliLiemLuiled, SieTnIGSHETl60T TEOSHLTTET HeWLOLILT6m 60T
TIRS(PIGUD. FOHDOEIEOLI QHTUI L Te&erfled, sflunglwere) WLOHMID (LPIQEUSID
Brouin’e syrdllLnedsst Wm uGdwersy HliubulL SyFLLTEO&Sem6MS STLIID
a1g& Hlemeolils seiTemioulement aLMHM)] 6XleThiGHTnerT. @FN& FLOEET HEOTEmLD LMHMILD
ufllonHm SpHMED SEIEDT HNTETOTLONS SHEWLOE60TM 60T
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e
HS : ’L
[, <] /

L. gflwneot eflemLulementd 6\&ifley 6\FLIS

1) M?* swwesfluledr ereodL mmedt siemioli 1s? 252 2p° 3s? 3pb 3d° sugetr o1y Hlewm 56 erevfled
M eredTD Sigoni6fl6tT SieTISHEH ELDMIHEHGLD Bl L TTeoTaearfledr 6r600T600f56m8

1) 26 8y) 22 @) 30 ) 24
2) 45 nm siemeofend 2 emL i aeflulledr SphHmed
a1) 6.67 x 101°] o) 6.67 x 1011] ) 4.42 x 10718] ) 4.42 x 10719]

3. 8w sdieisdlent pbmedaer E, wopmib E, wpewmGuw 25 eV wpmib 50 eV sieneuserfleor
SIemEOHETTRIGET A1 LOHMID A2 SplweuprinE QemLGuwiners OSMLIL

% =1 )\ =2\, &) L, =25x50 A, m) 2N =),

)

2
4. Wemyengdled Himwonenend Gaompaer iflemswenL b eflemerey
1) &6t elemaney 3)) MM GHSH6L 6lemerey

&) snlLe0T elemerey IF) 6IOLMT& 6Xlemeney

5. E=-2.178 x107"® J(z2/n?) er6d1m &L060TLIML 1 60T SiqLiLemLuiled, Hl6d (LIq6) &6 STLILIL (hET6TeoT.

sieupmien siflwine eveonsg e1g1? (NEET)

S)  TEOSHLOMETTETS Q6 HTLILIe®HE WwHamm HTULDHS wrmbEUTE, SpHmed

LOMMILIMTLLG 60060T &600TSHSIL. E&FFLOEOTLITL LY 6060TLI LILIGOTLI(hSHSE0MLD.

&) n= 6 el Llunenguied mLLenss SMLIQEID N= 16D TS TTE0TTE0TE SiH& THTSM
Syhmemeoll UDBIH&HGSD. B eTeoHLTTeoTTeTs ANl SienISleHsIurL. HHTLliged

2 _emen@ug) 6uelemLod@&emmelTs L16metoTSSLILIL (hET6TE 6T60T GILIMIBETLI(HLD.

8) @&swetTunliqed o atem  eTHITSOWNETH, HTNSHSHMHEEUTH  TEOSLITTE
LleneorésLILL (beTemGLTE 2_6Tem Sy DMEDMETSI, 6Te0&HLTTEITSH6T 60058 [HeN60lHHE!

rFrleons aFmenevelled 2 _eTemGLTE OLDHMIETEN HHMEMEDSH SHTLIGEID &6WMEY.

/) n et iy siflswns plidler, ST Lmed ST wHLID A sLD.
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6) Guni siemsHesTaTensulstr SigliLenLuied, enam Ther Sigmieller LeTeubh 6oLl
ufllomdmLd GemmeTesT ShDmeenL W GUTLLTemeoTs SIHLD.
a)n=068e @mhHe n=1 o) n =5 Bed BmHE n =4
&) n =586 @mha n =3 ) n = 6 @6 &mHs n =5

7) & pm: He' 61 fimonemeowineor s, senaml Teeufledr Bimwmeneoulener 665 BaEL0.
snrevord: He' 1D 6 eTEOSHLTMEmE0TE C1STETITL. 6(H HEMLOLILIMEGLD.
3l) &M WLOMID &SMrevord @Ievorhld SFFWNEOTH. STTEUOIONETS, FrDBinDG &fluimeor

leMHBLOM@GLD.

o) SmDOM WLOHMID SHMIevoid Srevorhld SFILITEOTSH. HEOTTED, SMTETOIONETS, SnDBIDG

grflwimeor eXleméaLoe06D.
@) anpm & BMIevoId Heum)

F) &mm HMID SMIevorid Sretorbld Seum).

8) Uletteuqpd d HII LMD Bemevuisefled ere0SHLTMeT SLTSHHullemenr Siggserfleor euhlGu

euOMBLILG 6787

Ql) dZZ’ dXZ aob) dxz’ dYZ @) dZZ) dxz_yz |T) dXY’ dX2-Y2
9) @Gm T LTEbeL 2 _6Tem Q(H TeOSLIMEITHEmeMLD CaumiLithdSH SIBlw 26 eus

1) GaHMevtT 2_h&H (& 6UMTEDITLLD 6T600T

) HSMHEIPMHFS &6UMTETOTLLD 6T600T

@) &MH&d &6UTETOTLLD 6T600T

) SHTUILLITED GEUTETOTLLD 6T600T

10. Eu (s1eom) er6v0r 63), Gd (S1600) 6T600T 64) LOHMILD Th (S1600)1 6T600T 65) Sy SIS 60T 6TEOSLT 60T
siemwliygser (NEET- Phase Il)

o) [Xe] 4f° 5d! 652, [Xe] 4f7 5d! 652 wopmub [Xe] 48 5d! 652
o) [Xe] 4f7, 652, [Xe] 4f7 5d! 6s? wpmid [Xe] 4f° 652
@) [Xe] 47, 652, [Xe] 4f8 6s* pmid [Xe] 413 5d! 652

i) [Xe] 4% 5d! 65, [Xe] 4f7 5d! 6s? wommub [Xe] 4f° 65
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) QU SHIEWETTHInLIQED 2 6Tem NFHSULFOTET 6TE0SHLTMEOTSH6T60T  6T600T60018 608Ul 6w 60T

&Budbeug)

2

1) 2n ay) 21+ 1 @) 4l+2 ) GuhaeturheTan 6T &HeyLOled6m 6D

12) d- ereosLIMen)&H&Te0T, HHTLILLT6L CaHmesor 2 _hg LoSIILITETS)

2h J2h J2x4h J6h
o) J2h ) —— @) ) ——
27 21 27 21
13) Nn=3, =1 wLOHMID m = -1SEW GSe6uUTeTuTLLD 6TevuTSHE 60T OBMGSLINeWeT ANFHSLLFLOMS
6TSHSHEME0T 6TEDSHLITMEOTSH6T OILDMIHSHS (LPIGULD?
o) 4 o) 6 @) 2 ) = 10

14) snpmi: 3p I LTSI ST HMID C&HTevor &emmIs86le0r 6T6toreullsems (WemmGu 1, 1
SMIe0oTD: BT OHMID GCHTEOOT HENISHSH6ITI60T  6T6TUTE00(HEWS  (PSHETEWIOS (& 6UTETOTL LD

6T600TEM600T LOL(bBLD ILMMISH S| SHEWLOW|LD
3) &M WOMID &SMrevoid @Tetorpld &lLINEOTSH. SMTEUOIONETS, SnDOBD@ &iflwimeor
eleTHBLOMGLID.

&) SmDOm WLOHMID SHMIeoid Srevorhld SFILITEOTS. SHEOTTEd, SMTETOIONEITS], SnDOBIDG

giflwmeot eXlen&&L06D6D.
&) s&nmhm &l &MIEvOID Heum)
FF) Sabml OHMID STT600TD ETevur(hld SHeUm).
15) N=6 660D (PHEVTEMIDSH GHEUTEOUTLLD 6T6U0TEm6T0T ILUDMIHSHS HHTLLTELSET60T QLDTHS
6T 6001600118 6m &
) 9 )8 8)5 )7
16) n=3 erevfled, eTEDSHLIMEdT 6T HITLILLILHLD Fflwimeor eurfleme

s)ns>n-2)f>(n-1)d->np g)ns>n-1)d>n-2)f >np

@ns>n-2)f>np->(n-1)d F) @emeu er&HIeYD &ifliehed
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17) UledTeu(BLD &6UN6TTLLD 6T600T&6Ml60T OSMGLILICH60TE &(hHEIS.
n 1 m S

i) 3 0 0 LY

G) 2 2 1 -
G 4 3 -2 LY
Gvy 1 0 -1

)
v 3 4 3 -V

eTQUTBID ETibe GEIEITLID areturmamlen OBMEGLIL| STSSILIDHDE?
) (i), (i), (iii) Houd (iv) 24 (ii), (iv) omID (v)
@) (i) Houb (iii) FF) (i), (iii) odmib (iv)

18) 2ieom)l 61600 105 2 _emLlWl SisTniefled 2 66 eTSHHeMETT eTeHLIMeSeT (N+]) = 8 eredim

wdllfleneor OUDMHES (LPLGLLLD.
1) 30 &) 7 @) 15 ) Sioneflléses Swieong)
19) 3dx27yz STUILLTEOI6D Yz HomSHSl6D TS TTEOT LTSS
S) LU &) 0.50 @) 0.75 ) 0.90

20) flemed WHMID 2 HHSHHeoT HEFWIDODHDS SHeoTemID FOD 6T6vfled, SiBedT FHlew&BeussHeor

GMDHFULEF HFFUILDMHMSH6E0T6mLD

1 |h h
S) —4 é?:!o)h @)ﬁE ) 4

myT T T
21) 100cms™  Geussdled @whGd 100g HenmienLLil HIEOOTHISHET &60Tml60T 19 —LlTm&erf]

S1emeDHEIMD
81) 6.6 x 1072° cm ) 6.6 x 1073% cm

8) 6.6 x 10731 cm /) 6.6 X 10732 cm
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22) nupLiflusdHer HemsGeusd, o — HHEWETS SHMLIGEID LhH WLMETS SmHs&Euns,
1y Cflund sigmieln@d o — sisefh&n SenLGuiwiner siemeoBerrhigeflei allésn

o) 4 ) 0.2 8) 25 F) 0.4

23) emanLTeT Sieonieer s eulLLuremguiesr (orbit) Sybmed Ly —E 1560 (WwHed
eul L humemgulledr (orbit) Spmmed oSl

o) —3E o) % ® ) —9E

24. BNE0SHEMSHE FMIHE SHeWOWING 619 CIMQrhIST Sie060F FLOCOTLITLTE0T )

A 2 87122
) Hy = By %) Vgt = (E+V)y=0
2 2 2
2 . .
@ TV OV T My yyy g () @ewe SiewTBEID

ox* oy’ o2 h

25. LfletTe(H6UEITEUM M6, QRIS LTSl HEFWILHMS SHeoTemoulemnensd GOILLILTS SoedTUM(h

erg?

1) AX.APZ%Tc ) AX'AVthan
h

&) AE. Atz () AE.Ax=h/

I1. YetTeu@po eNlevTTS&EHSHE FiHoHHLOMeT el emL wiefl:

26. 9L m6ebl60T 61lq EULD, HHMHMED, Hl6MFUIHLOLIL], 2_(HEU6TEY S EIEUMNS 6D EDT HIHLD (8 6UM6TOTL LD

6T600T&6IT 6TEm6EU?
27.n = 45@ sngdlwioner AT LT6b&660T 6T6v0T600f|&HemSHUTemenT GSMILILNbHS.

28. 2s, 4p, 5d wPHMID 4f HJTU LTOHEBHS TSHWeNT IS SHenubsen (radial node)

SME0OTLILI(E60TMEDT? 6THH6m60T BaHMetrs &Heomisa6 (angular nodes) &mevoTLILI(b&l60TMEDT.

29. sflundlwerey HIFULLLLL SHTUILLTEO&ET HlemeOLISHSHeTemD OLMIGHED p— SHTLILLTeme0sH

STLIGID d — SHFTEILLTE06L S HONS 2_6Teng). ere6dr?

30. YedTeu(BLD d° 6TEDSLITMET SHEMLOLILEH 66T &(HEIS.

Wi ] 1 1111 111 [1]1

(1) (2) 8)
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(i) @sunmiem Amio pHMEd Hlemedemwt GMLILNbeus) 6T8I?

(i) a1dlsULE LfllonHm SHHMemeOL! LD MI6TET SHeWLOLIL| 6787

31. aluenedl T HmSBS 55 8161HSH eM60TSH &n M)

32.

33.

34.

35.

36.

37.

38.

39.

40

SHTILLMTED euemTWMI. 3P, LOHMID 4dx2_y2 ST LTE0ld 2_6T6m 6Ted&HLITEnIHS N LHMID |

EIILSHEMETS & 1)5.
SMOSHEMSHE EMIHE NWOWINS 61 CIMIqhHIST H6eMEDFFLOEITUITL I 6D60T Si(H&HSHLONS 6X6MEH G 5.

Av = 0.1% wpmp V = 2.2 X10% ms™! sye o drer eresLner eleT Hemeoeml

siemefl(peudled 2 _eitel MEFFUIDNMS HEOTemLOUNEME0TS &H600TSHE (b,

O-aiczmiefled 2 _eiten 8eug ereo&sLIMedr HMID Cl — Sigomielled 2 eaTem 156ug| 6T60&HLTTE0T
&CIMAwSHeT HemL | eTe0DSHLIMET SSEIeOTEUDMINSBTEOT HTETE GEUTEOUTLLD 6T600TSH6rfl60T

W H IS Em6MLLD STLOMeullébSeLD.
GeunevorL b SuisH&eflwiedleor SiqLiLenL uled 6manLTe6ir SisTniefletr ShMmeD SILL|

-13.6
E = — — evatom-
n

1

@semetll LWETLI(bSS N = 3 OHMID N = 45E& BewLCuiwiner gypmed Geumune AE emwis

&H600TL M.
Gunaevorberer LufilondmSH NG 2l SiemedHersHeneord &e60TdHH (.

5400A udeme B eaflulietr siemed HensHn& swlonen LTméerl SiemevBersSlemnenrll aLM
544 6\Lerevflely LG eTeueueney GeussHled Liwieoofles Geuesorphd?

NedTau@BD EeUOEUTETIINGLD, Hlewetordenl laedl SMUib, Sleodé&slulL m WEiser
LHMID ST LTeLS6rfl60T 6T600T600{&HeMBUNEWETTS H(THS.

n=4,1=2, ii)n=51=3 iii) n=7, 1=0
Mn2* opmib Cr3* gpdlwieTeunmer 6T ITedT HIEnLILGEDETS S([H.

ShLIM HSIeUSH S emevt eXleuflss.
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41 Qb NTNIUTETSH 35 6TDSHLIMEITSH6T LOHMID 45 [Flu) L Tm60T8H6mens 6\SHMeToT(heTar .
i) G LetT&e6rfledT 6T600T600!& 605 ii) Beufllodledr eTeDEHLTME0T SIemLOLIL]
iii) &emLd 6T60&HLTTE0160T HTEUTE G6UTEVUTLLD 6T600T&6I60T LoSILIL| S SEIUI6OTEUNEDM &6TOTL 115

42. emanLryer sisvieler Guni e LLLTengulleT &DDeTeUTers, HeonIH&HHelleners snml
QU@ eTe&LITenISsmer irnéefl seneoBerdHleor (R erevor WLRANGSE & 6T60Té

SML(hS.

43. NetTeu(HD QFW(WemDEES CHemeULILI(bD SHMHMEWEVE SH600TEE (hS.

+ 2+ -
He @) > He (g) + e

dmio mHmev Hlemeouied 2_aTem emamLTe6vfledr SieflnsE&lo SpmHmed —13.6 evatom-1.

44. flewp etevor 37 2 _eWLW &I Siwell @DHemD TSIl Semoulemeotll GLDMIGTENE.
@hs Suweflunerg, eTeOHLINETHNETS SMLIqaD 1.1%  Sifleswmeor [l L TmeorsenerL

eumM(HHSTeD, Sihg iweoflulledr GMUSL I 6m60Té &6toTLM5.

45. Li2* siuievflLinent & e QDL T 06w 60T 6265 SiLeuln@LD. Sigemeor Gum wnSiflufedr siqliLienL ufled
efleurflée SuieId. eedtmmd eul L LiLmengulledt GUITT ST MHMILD HIEOTSHTD euL L LILTenguiled

2 _6T6 6(IH 6T6DHLITTEUT160T ShMMeEd SHSIeuHEmME SHe0oTL1515.

46. §&6T (PhHEHSHMeNS Q&HMeooIh LEIMLLTETHemeT (WhHGeNHS @UIQID. DSHeMSLL
WwosealssiurL 2.85 x108 ms! GeussdHer Suru@d LyGTmLmedr 6EOTII60T 166D
BergHenen (Aed) sevorddlms. (UGTTLLesfledr Hewm 1.673 x 10727 Kg).

47. 140kmhr~! Geussdled Lwetlls@n 1609 HleopyenLw Afl&as. Lbs &eoTmileor 1q19rmed]
SI6MEDIHEILD (CMED) &H600TSH I (h.
48. HMIliged 2 6Tem &6 ereosLnmenfledr Hlemeoullemenrs SiomesfliiLSled 2 een HEsWIOHDS

geotemlo 0.6A° ereor (5 & 6E1L060Tl6D, FHET 2_HHSS 6D MLbLD FFFWILHM S SHEOTEWLD WITE)?

49. g6 eetTed Hlemeouled erpLGLD HEFWILHDS SHeotemoulledr SiemeliLmeorg et lellignserf]
SemOBeTSHHMDEGF &b er6vfled, BiHetT HlewsFBeaus s HHled eMUGID GemMHd UL HEFFWIOHMS

Feoremilo HlemFBausHID / 4T H&EF FLOID 6T60TSH HMTL_(b.

50. siemwgl Hlemeouled 2 _eaTem 6 ered&HLITE0T 100V WletTeT(10658 GeumUMLemL& 61&HTetor(h

Wbd&NGsLLGbL GuTE), bhs ereosLTmeofler QLTnéef SiemeHerTsHemssd &6ooTL .
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51. el(bULL G6UTETOTLLD 6TEOOTSH6IT / &I6WETIT SHHMED LOL L ThISHEm6TE &600TL 5.

n ! m H6M600T SHMHMED &n (b
? ? 0 4d

3 1 0 ¢

? ? ? 5p

? ? -2 3d
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@ &HHS UEDTLILLD
| i

S0 =T
e
| | 3D.J8HE
I . . . | | L
FI6DETT SHGV)S FI6TS6IT e o Slflser |
(eTev&LmmedT, GTMLL e, I
| Blup Lomeor ....) | J.J SMD&60T, HSBT S BUTIT (b,
Bebeiv GUINTT LHMID &6UTEsoTLLD
: : . Bwsseilued
| ugpLIeLm@hefleor Frfluledld &e60T6mLo | |
K rrsefl GaML UMb, QQMUIF60TLIT 6ot | ; T : - 1
| BEFwwnHm CaILLMb §60T6mL0 | | siGUMYRIBT FOTUTG v - by |

| Sie) HmID HHMEd (2&6dT L) (y) |

g SO Lndae | I W2 eTEDSHLTT6m 60T !
& ! |  SNEUTUSDSTE HHDSHSH6Y |

(&6UMETOTLLD 6T650T&H6IT
L

. ' oigmy) oyl Lmebaeied
6TEDSL_ITM6EDT [HITLDL|H6D
. . ... I | | I Gemeoor |
1. (PSH60TEMLOS (&HEUMEDOTL LD 6T600T (N) [ ST Lo ’
.. R | Uk |
2. Gamevtr 2_[hH& & 6UNeoorLLD erevor (I) | M1
3. &MbG G6UTETITLLD 6T600T (M) 1. 8)"L H55I6UD : SO Lnedlesr
4' g L. 2. auenedl selTHems SO SUiL-L-Tevleor
. HD&IPHE| GH6UTEOoTLLD 6T6v0T (S)a R ' snLIo,e)erasaT .
|3' 6.1_"J"66|0T|— Rl l |s — SHTILmed — |
| | @smerid
sflunglweney HOID (pegeugib P — SbILILTEd —
Biriul L Sy L medserfleot LLO6ILIED 6219 61D
| HlemedLiLG &He0TemLo | d — il med —
&Gemmeury

| Bemed 6UIq 6D
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Seoflorkiserfleir Sy el SHHeT eUenSLILIT(H

" /
An  awareness of the SDedl6dT CIbé k&6 <G))
periodic table is essential "

to anyone who wishes to 8ns uUMLIUG Slulemeotéd Pt 2
disentangle the world and see &HmMihg LeTeorT, 30T4Y2
how it is built up from the

fundamental building blocks o geflbauflens S LeueDetdT 2 [HEUTSSLILLLSHE0T
of the chemistry the chemical aueni&dulement BULfl&ed

clements - Glenn T. Seaborg *  GuorevGeoulleor opiiey OMID Heleor euTSgeor

afdHlulemenr eXlenéE&He0

o geflorhisemar, OFHTE& S wns LNflé @ GamLuml g 6meot
8o MISH6D

* 100 &flL &ile i) ETEIUTEmET0IS:  E1&HITETTT(HEIT6T
seoflomiasEprdd [UPAC wemmulledr oigluemLuied
euwiflibsed

*  geoflorasemer s, p, d HMID f AFTSGE Sevflomiser
6T60T EUEMSLILI(bS &ISH6D

* JeUTHIOTSH QFTLINemerT SiMbhglevorTHed GoID

Heredr T. Funiré gD SO, SWlunsES PHOMEd  (PSHedlwl
1951 1b syt GouBiLigibens %a.lggfg,a.rru uetoT&erfled  erLI(bD  LOMMILIMT(H&S 6w
eULpraISLILIL L @pued urflflemeor efleurf 5560
wGreofluib-eufl seoflomisefledr o ) 6UTSHSH6E0TLI uevoTL Serfled T HTCHM&HSHLILI(HLD
seueUlgiiibéens derer  SGwmLT EBMLITLI6D 266 (LOT60oTLIM(h&H6emaT 6Xl6é & S60
funié  eubmuetenmy.  LesbGLmeoflwid ] .. . ] .
b oD N evGeol Ll elflullementll LWEOTUGLSS —QFWEIM)

saflohemer  sauLbibsdd @b S5 LO60TE6MLOUT6METTS &600TESHI(bG6D.

Qb Beveror yleuteny gpeury. Qeui ¢ OUemedRl  (WemmullemweoTll  LWeTUGbSE  Sweof]
SO §&H  SYIMUEAITETT & EbL 6T ST HH 6ME0TE & 60018 (bSH6D

.  ieb GoburL L ) . .
Bewebgl EHIOBOGL Gopure dm seoflo  euflens oIl Leuemeooruled, Q@  Heoflold

SHeoflLorhi&erfleoT @@Ll sHemend . . . . . L.
s . auDMHEHsGeuestonqwl LSl emeor Siomeflsse0

&600TL I SI6TaTITT. 2519 6M60T(h

sSeflofser ombeaersd saflomsafar * SoevorLmd euflens  Sevflorkisefledr  (LoIedoTULL

LIGTOTL| 8 (6THL_ 63T ®68GUTeTment UeDoT&H6T  WmmId  cpemeoedi L  agTLFLilemeot

aeTUens Gensement epeold Hlemllses ellens @& &ev.

SILIQ 0T S FW FINeEITEH M6 LOMETOTEUT &6 G1LM EWIEVILD.
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umL iRl &L

Bupensuied HemL&HGSID HTHMISHELD
&emmeuneor HeoflormiserfledphEs 2 (Heumeot
ueGeun SemUI&H6T WHMID LIEOOTL|SHEm6TS
e&nevoTL. Led Llebedlwieor BGeudls GamiorhlsHerr
Sliefluiled &meootliL(h&le0TmeDT.

SeoflorhiseT SevorLmwbLC L HlsLpey,
weoflly mrafs eueniFALeT OSTLILUbSSS
Qg SNHBTEOSHSED EOSTHET SHhiSeT
CoemeausEnrssns deoo 2 GeonsmnhisemneT

SI60 UG 6IT SH60TILOrRIS6T eT60TM)
SMH S HSHHMoBOGW  LIWIEOTL(H S S 60T SH61T.
Weoreory, elemmelGeoGw sn&ssHefledmHa
Sevflomisenell Lfl5esbhesHed LODMID SiHem60T
Sraiget Hleorsifl eumpesled LILI6OTLI(hS IS0 60

AMHG  OSTEOOTL I &6l SneolIGun&é ey,

aFHs  eTevorevvflHemesuileoneot  FHevflorkiger
seoorLBlwiuCLeor. uebGeum  Gamgement
Sy\ie) serfledr SiqliuemLuiled, rmedTeny

BILemLE FMIHS eveumul 23 Hevflorbiserr
e&netorL (waed  Geudl  sevfloriserfleor
1789—6d QeuerfludLrmy.

Beul eunIpLBemem Heuflommiserfledr HTeoTE

UL 19 wiedlemeor

UM OFHMGSLILGEMTS EUEDSLILI(hSH 60T .
SIEMWEULITEUEDT; SODHMS 2 _(HEUTSHSLD
SEUIIORISET, EUMLSHSHEMET Q5HS SHeEUflIorhIGHeT,
2_Geon&sevflomiser LOHMILD yellufleor

Umuoliys seoflorkiser.

SiLLeuemettr — 3.1 — eeumiiwiy
SiLL 626w 600T

a0 dHems
2_(Heuné@Lo
SeoflLorkl &elT

QUMYSSHED6T Q&5S
SeoflLo Ml & 6iT

sbosb (sulphur) | eefl (light)
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LImerouren

(phosphorus)

wréaifl charcoal

eeuliud caloric (heat)

& dlgetT 0Xygen

(carbon)
6mIHLITEY60T aZote
(nitrogen)
60 6D LT 82,607
(hydrogen)
2_Geona
eAUUTLIL S S eoflLorki &eiT
S 60flLorh &6t B S
GamumedL.,
HTSIsLo, &LL & 600T600TIMLOL]
GleueTer LD,

(cobalt, mercury,
tin)

SMOTLD, HléHaH6D,
8wy

(copper, nickel,
iron)

HHIGLD, SMTWID,
eaeueerfl,
&ISSH&LD,
(gold, lead, silver,
zinc)

LOMal 8607 &
LMhl6T0L 60T
(manganese,
tungsten)
SlermiTLLq. 60TLD

platina
(platinum)

lime (calcium oxide)

G &eof Awd Spdemench

magnesia (magnesium
oxide)

Guifwib s6bGuL.

barytes (barium
sulphate)

aiQISleoflLd S &emernh
argilla (aluminium
oxide)

Fedl&a 60T 6mL
SHHEWEV(b

silex (silicon dioxide)

3.1 geflorki&ener 6UeDSLILI(bS &ISHeD

19 &b mTHOIEToTged, Simlefwied



SiB\ehiT 6T LIbEeum) SevflorisemenLl Lifl5 618 kbS5 60TiT. 5601 cLpeold &evorL ML L Sevflorkiserfledr
eT6v0T600NH6m S JAFHfHHE. HOHEUTE HMD 118 Hevflomsemens &evorLmiwill UMM HSS 6T EDLD.
@b 118 sevflomiserfled S1600) 6T600T 1(LPSH6D 92 EUHTU|6TET A\FHT6voTETNTH M) ET6T0T(h SH6vflLorhiS @MHLD
Sumnemnauiled HemL &HEledTmeoT. Beaunled dlev HevflomiseEhsHHemLwl oo LevoTLSH6rled
QDMIEMS SHeoTem 2_eTaTend SAnledwed SiBleisHer seoorLibseori. @&8&eoorbLilgLILmeoT &,
&60flLorhI&Hemem SeuDmedT LievorL&erfledrT SigLliLenLuied euemSLILI(bSHSHEOMLD 6T60TN SIHSHE 2 (HEUTS
SMITE00TONS JNeWHSHG|. SHeUfIorIGHemeT HHHWD LW6TLI(bSHIOUSDE, SiHEWE0T 6UEDSHLILI(HSSHISH6V,
HEOTEWD STHSHHHIHMH MWD, SHeUfloraiSHemen eUeDSLILGbSSHIUSNES LLGaM] (WPULDHEHSH6T
GomesmererliulLeor. erevflenid SigoiBlewmuiesr SiqlilienL ulleonenr auensLLnb, SHeoflo auflens

SiLLeuemevoruilement siflwimeot eulgeNled 2_(HeUTHESGUSDS GUIlEUEMS CIFIUIS ).

1817 —6d, J.W. Lrufeory, Geudlliuetoryserfled edaiener &Germmfledr, LGmmdledr, SiGuwimig.eor
Gunettm Bevflomigemen LTI HEUTIOMIGET OSHTETITL (D G(REUNE UEDSLILIbSS6T. EFemeot
Sl (PLDemL G BN &S (triads) eT60T AW SHSMIT. (PLDMLOS ST Hulled Hhesled 2_aiTer sevflo &gl eor
Sigoy)| [Blemwmwinentd, wHM b sevfloriseafler g Hewmaafler &l bé sTInsfleHE ansSSLp
sowns QobHsg. eaflan GHLNLL feo seflormisemer LLGEWL (WPbewws OFSTSS &HaTTs
QmSLILGLSS (WIGHSHE. TDSHSNY 55 Mew) Hlemmaemert aummierter [Fe, Co, Ni], [Ru, Rh, Pd],
[Os, Ir, Pt] Gumedtm (pLoemLod O&ME& H & EH5HE S6)eUemSLILIML (b O\&M6Tem SHUllemeuTLl LWL SHS

Buweeilebemen.
L euenevor 3.2 Lrufeorfledr (pbemwd OFMG S
(PbemDG o .
6. MG Huied B (bsﬁ‘]a) %mm woHn S Sevflorksarfler Sigon)
. . geoflos Fleor e « ..
6T600T 2_eierm Hlemm&erfleir snl & srnafl
P Flemm
S60fILO I & 6T
7+39
1 Li, Na, K 23 S 23
35.5+127
2 Cl, Br, I 80 — 81.25
40+137
3 Ca, Sr, Ba 88 5 =88.5

1862 —60, A.E.B.1q smeot@GasmiLmiien, Hevflomiserfledr LisvorL&e, Sieumileor Sisooyblemm G
CI&TEVT(H6ITET (5 OSTLITLIENEDT 6T(hSHSIS SnM6OTMT. HHEUTH Sn DHMILILILG, OLITIHLS6rTl60T LI6TOTL| &6
SieupmleoT erevorserledt LetorL&HGeMT(h OSTLILemLWS. eul Sieony Hlewpulemerr GmlSIL

'STEOUTHET 61T GUMTT H6mSUIEmETL LIETLUGLSSH .  SIqliudbs shHmereld 16 Si0&seT
75
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2 LW Qb 2 [hewenulelr A&hIGSHE oW AFANG 45° GaneoordHed e &bener (helix) Sieul
2 _meunsdleorny. 2 pemenuieor Gopurliied siFsperfler euflGuw sevflommisemer, SieunmleoT Siev)
Blemmaafletr ermieuflemsuied GHSST. SHefledr Qb W(REFSDHMI, SieTniblenm 16 SiHSHILSD S
go. 2 mememuiesr GumurLliied &o QewL6leueflsEbHL60T euenTWLILILL LS6TTn Q&hHIGSHEIS
Canpaafled, QBT 6FMIEGSHEHSH CHTLIED SeMHGETEN HEUDMHIGET 6SHSHLI LIGOUTL|SHEM6TS
Q\&HTEOTTIY (HIHSH60T. H6vflo eEuflems S L euemetTTenl! 2 _(HEUTSHEG6eUSH OSTLIUMET (Wpuwihlserfled
w0 GOLULS86s (pwhdl @sangb. eaflain & siglsaraile seuarsdens MILILSTS

SiemLoh & (H&H&66D6m6D.

1864 —eb J. [Hluye0etoTL.  eTeOTLIONT S6UfloMIGHemeT EUEDSLILIbSHID QUMIHL (b, 6T600TLD
eflfluilemet (peoT QWOMPIHSMT. Hevflomsener Sieunmledr sy Hlemmaearfler ermieurflemasuiled
SIemHGD Cungl, QeIeeuNH eIlLTaug SeflloSHenIenL Ul LoD, (PSHEOTeUS &evflosHleor
LetoTLL 60T 58l HhoHg. Beueid snerdlwid euemmuieoneor @Beosmenr gevflomishEnsHE L (G
sflwuns eumBhHH WS

SiLLeuemevor 3.3 [Flu, 60600TL 60T 6T 650T LI & 6IT

7Li 9Be llB IZC 14N 160 191:;

23Na 24Mg 27A1 295i 311) 3ZS 35‘5C1

39K 40Ca

3.1.1 QW 6tTL 60 LN 60T EUEmSLILIM(h

1868 —6b Geonsir Gowiy, HEUTSIETET HelieoT 6uTSHS60T S L eUenetoTulemedT &8
seuflo euflens S L euenetoTem 2_(Heun&EeoTT. EIMHLIETOTL|SH6MT60T HE0T) LITBLOEDT, 2_(H&SIHlemen
wHNID esnHlhlened GureTHeUDEDD, HTTISHSETIOT JNTNHEODSHE ETHINS EUEDTLL HFl6D
SMSSELM S, SILETOTLS6TED S 6UT SHSH60T HEVTEMLO HITCTOILILI(beUNS 6u &6vorL Wb .

8Gs smesl L5, KIAflllg 616trL 60 S6lGW Qb HHSHS et (PTALMOBST.
3G " seofloruaelesr LI6T0TL| &6 Seumiledr Sisomiblemmaserfledr Speull HHeor SNTLNG S HGTDET,
TEOTLISNGLD. &8 DM S 6UT S5SH60T 6X1F 6T60T SMWSHSLILGBLEDGI. HHTE0SHH 0 SIVWILILL LG [(HHS
70 sevflorhisemen ieunmledr g Hlemmaefledt ermiauflemasuiied LD QFHIGSHSH OSTSS &HeTTs
aemaLILbSS 6. Qeieumnns, SyeuTsseor eNHuledr SiuqliuenLuied 6LoevorL 60, (WP&HedT

(PSS SHEUT HHE0T L 6U6M60ITUNEW6E0T HL L 6MLOSSITI.
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60T S} 6T HH60T SiL_L6)6D600T

68 000 lj]

600TL

3.4 6w

SIL_L6)60)600T

65T (44 444
n - qL - ey - -
wniuern wnLIoyT, wnipey 41
80T 6'90C 1%0C 0°002 TL61
9 ad IL SH ny
- - nwstg pea1 wnireyy, AMmoIo|N pPIoo 11
6761 €61 161 81 €81 €LT
ny) ) | SO - M el - qx - - -
Ezﬁﬁm—m ESF:.HH wnrusQO Q&mmﬁ—\ﬁx Ezﬁdaﬁﬁ,ﬁ E—i@u@ﬁ% 01
- - - - - - - - - 6
ov1 6€T VLET 6Tl 8TI
Ele) el egq e} X
- - - - wnr)) E—.—Ewr_uﬁ.mA wmnrreq wmnisae)) uouay 8
6'9CT 9'LT1 0°0CT 0611 0FII PTIl 6'L0T
I L, qas ug ug PO 3y
auIpor wnLmEg, Auowmuy urg, wnipujy wniwpe) TIA[IS VA
$'901 L7101 0'96 076 9'06 068 9'/8 ¥'s8 818
8y) pd) |wd ny o aN 1z X g Q ol
wnipe[ed wnipoyy wnrua Yy - wWNUIPQAON  |WNIqOIN wnruodIry wnrx wnnuong wnipiqny  |uoydAny 9
S6'6L 6L Sz €L 0°0L 7’59 9'¢9
g EN sy ELS) 135 uz nH
urworg wnIusPs JIUISIY WNIuewWdn  |wnifen oury 1addop S
65 65 6'SS 0'SS 66'1S A I'sh I'Hp 0¥ T'6¢ 8¢
n)) IN) [oD EE up 2 o) A L e eD) | v
—o&u_z :NLOU uoay @w@ﬁﬁ%ﬁwz ES_EOHQU ESM.@&C&\/ wnrueiT, ES_ﬁCmuw ESU?U wmissel}od Eow.HAN i
Shse 90°C€ 01E $0°8C 0'LT €T S'€T 661
o] S d 1S v SN eN N
uﬁ_uo_ﬁu uﬁﬂﬁﬂdm wS&O&&mOL& EOquw ES_EMEB_aﬂ Eﬂﬂmuﬁwwz Ezﬁvom UOIN ¢
061 0091 POFI 0TI 0TI 6 €02 0
1 0o N o) q o T °H
@C_uoﬂzm QDWQO ﬁumobwz EOQH&U uorlog ES_:%Hom Eﬂﬁ.—uﬂ.— Ezzom <
8000'T
- - - m -
uadoIpAH I
1A A IA A Al 111 11 I 0
sjuawd[g Jo dnoin) LR)AEIN
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OWLDETOTL 65591607 S 6uIT HSH60T AL 6U6mEvTUN6d 2 _6Temeunm), H&ShS LIGOTL&H6emend 618ITesorL
seofloraser  SHCHISH &HevorLMWLLLTE Hlemeouled SieuNMINO&HET  GleuMMIL & emerT
AL BHHIMT. SieUHD LHD ABEHTHEHLD LD eflLiulL geoflomssr auDMlhss Geuesorgwl
Bupiwed wHmID GeudlliLevorsemen Bl cvorul GG 60T Yeoteotmerfled  SHevoTL MWL L
SevflorhiserfledT LetoTL&eT erm&eoT@ey LD eflLliulL SevflorkseEnsHaset HieooTullsasliuLr L
LesoTL&GaTT(h 6258185 SHTETOTLILILL 60T,

TLSHHSHSTLLTS, asn&d |l & smibg smedllwb (Ga) wHmId TGS IV ®&F sMIHS
egfoneflwib (Ge) oy Hwiem e 168 Me0 SH 6d &evorLBILILILL LG (H&HE&65606m60. S 60TTeD, IL06TOTL 606 L]
SMEUSHET IBLILSHSTE0T FTHEWS FoMl6ME0TLD, Si6uMN60T LI6ooT&HememuLo Bl 6ootulls S (b .
sl HTeoorulISHpHs LetoTLSemaT UMM SHeoflorkisEhéde idleflw (werseoflo (eka —
aluminium) HMID Aedl&edT (WedT Hevflold (eka — silicon) ereor QLWL L.

gfluimeot Hevflori &6 &evorLMIWLILILILL LN60T60TIT, S160 618 6rfl60T LIGOUTL| &6, 610 6G0TL_ 60 LILN60TT6D
(&0t En L 19 B [FliTevoTuNSHSLILL L LI6TOTL&@BL 60T IMSSTLY 65 [(HIhSH60T. (S L euemevor 3.5)

SILL euem 6ot 3.5 — LBl 6vflwi (L 60T F60flLoLd Loh MILD &6 60T (1 60T S 60flLOLD S LI 60 62 615 & (&
(601 8n.L1q G Al ooruléeLL L LIevoTL &6l

sigileofl &lebl& 60T
al. . (Wéir Hevflod STedlLIb (T Seoflold egfomeofluwid
LietoTL
6T650T Weiran L@ | (setorLMwinLg)| WersmLliqGw | (sevorLmwiiilL g))
B evorul &L L g i evorulls s L g

1. Sig) [Hlemm 68 70 72 72.59

2. SILTHS gcm'3 5.9 5.94 5.5 5.35

3. 2 _(H& Hlemed &mMeY 29.78°C H &b 947°C

&H6m6IDLY 60T

g, | BTV E,O, Ga,0, EO, GeO,
GUMLILILIMTCH
e .

5. | @A ECI, GaCl, ECI, GeCl,
GuUMILILMTCH

3.1.2 610 60T L6 %191 60T 24 6IT $H60T SiL_L6U6m6voTued 2 6T6r (LI 630T LI (b 6iT

Q5 LTI SHemeT 2 _emLlUl Feoflomser eeueuGoum 6snGSHlsaflaid, eeusuGeum)
LeToTL&H@EheDL W FHeuflomiser @G asTGHuIId emeussUILL G BHSeT. Seangl GumeGeu
yeuisHseor e (prevoms, HE eon) [HledDUeTon SHeUfIOOMEITE (GHEMMDEUTET ST
Hlemmujeien HeoflosHN& (PeoTeorsHTeEeu 6meusHSLILILIG[HHSE-

TbSHGHISSML LTS eLemiflwibd (127.6) spymreug) (V1) esn&Huiein, 21@uimg et (127) erpneus)
(VIl) egn@Suieibd emausbsiuliqbser. °8'Ni,g —&E& (WeTearsns 590027 MEUSSLILLIG(BHSE-
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3.2 GuwnevBe &yliayb, Hefieor oyeuTHHeor el Hlub

1913-6d0, 6amety Gmeiv@e0, uOGeuM Heoflomsemer SFls  SpOHDHEIEHL I
6TEDSLITITE0TE: 66T S E1&M600T(h BLOMSE Q\F LIS S5 60T eLpedLd 2 (T eumenT ML X &SI HimLomemeouflemeor
Syley aFsT. @dled sevfloriserfler SigmereoresoliD@L 2 WlplulL Aoy X - sFliserfleor
asiflieeuetorentlin@o CrIGHML(B &ML ShLUend Sieul &HeoLmMbsHT. &HSTLTLemneor
KedTeuBLomm| SIS L.

Jo =a(Z—b)

@@ L eTedTUg 2’ 6TedTD SIETT) 6T600T QSMevuTL SHevflogdleormed 2 ol L X sHlifledr
siflTaeuetor. @’ oHMID D Spflwieot omfledlser. G SieWETSHEIS HE0floMhISEBSHESLD @ LHMID
‘b’ y&wenr G WL SBemerLl AUDIIHSHGLD.

Jo LHMILD Z && BemL Guiineot euenTLL LD (6 ChiT C&ML1q.6m 6016 SHLD. &S FHTLTLeme0tLI
LweTUGbSS LUHw seoflod eeormy eleueflulipd fAmiy X-&&lfleor S1F1T6161600T6me00TS 618 M600T(h,

S15HSHEVTILDSHH 60T SIETT)| 6T6T0TEWETOTS &H6T0TL ML EWIGVILD.

GuormevBeouletT Bbs opiededr L, belieor SpeuTsHHer eNH 2 HEUTSHSLILLLE)
Beueidulleiruy seflotisefledr @uih wHNID GeudlILeTuTyseT SleuhrledT Siemw)eresoTs et
SH6UT HSH60T SEMTLIMS asonwa‘;]s&rmsm." B&emnm) meletr SpeuTsHHenT 618 TEOTDEDPSHSLILIGSAME.
Bevelfluiesr  sugliuemLuled, sevflorser Seunnilesr  SisieTevoTS6fle0T  ermyeuflemsuied
auflemaLbSHSLILILL 6o1. @(pemmuiled euiflemsLihSSLILIGLAOLN(RE I SHILLILL enLt6uerflsHE
eoTeTT 695& LIGTUTL&HEmET OSHMeToTL. SHevflomisber @@L beLMmEeTmeoT 6redTm AW (I HSE.
Soneor QewLeeuafilsefled sevflomiser sieupmledt uin wHMID GeudlliLetoyseafled S HLILES
SH6UT HSH60T HEOTEWLD 6TEOTDEMLSHSLILIbEM S

3.2.1 pefieor o) 6T HFH60T SiLL 616w 6T0T

seoflomiseaflor @ub wHMID CeudlliLetorser, Sisseflomisefler GeuarfléHam i
SMEOUTLILIbLD  eTED&LIME0T SiemLIGUNh OSTLILemLWIS. 6leueiGoum| Sevfloriser Shisensi
ceuallsanllqed  6HF 6THLITET Siewlidenesr QUDMIBLILINEDT, SieUDISI60T  LI6TOTL|SEBLD
WS MHEHGID. TOHHSHTLNS Fhsellar Qeneordnéanliged 2 6Tem s QI LTedled 6
ETED&LIMemeDTLl QLM mI6eTen Sevflomiger Semeusefleor @wib wHmId Ceudlll Letorserfled 65815
SMeooTlILb&TmenT. Hefieor SpeuidBHenr i Leueneruied SSseflorhiser NDOTSHHID QTN

&CT AFMTGFHUled QIHMRIHEDETISHSLILIL (b (LS OSTE S| SHEUfloMmIGH6T 6T60T HEWLPESHLILIHSEOTDEDT.
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SlLLeuementr 3.6 &M 2_Geonshisefler eresLTmesr Slewioli (ns')

K,L,M,N,O,P aufflenauiled
. . Bewevord . . . ce .
OBMGSH 16D 2_6Tem | SV .. LD BenettrSH M Fn L 19.60T 6T60ELITTE0T
.. X Sl lqed ©_eTer i
S6flLo ki &6l 6T 600T e . SlemLoLiL
6T 60 & L_[TIT 60T & 61fl 60T
6T 600T 60011 & 61 &

Li 3 2,1 2s!
Na 11 2,81 3s!
K 19 2,8,8,1 4s!
Rb 37 2,8,18,8,1 5s!
Cs 55 2,8,18,18,8,1 6s!
Fr 87 2,8,18,32,18,8,1 7s!

Beieunmns, Heeor Ul HHE0T S L EUEnEDITUTED SieMETTHE HUTIoTRISEHD 18 18IS S
Hirebseflepd 7 HemLol L Hlemrsefld emeusbsLLL(beTener. Q& k&GS HITEVS6T 15T E S &6l
(group) ereoTeld, HemLLOL L [flemIser auflemassr (periods) ereoreyb, SiempdsLiLthéleorment. UPAC
gl (wemmulledr Lig OSHTSS SH6T GSMISSLILGBLD (PHemSW (emmilmeor 1A (pgHed VIIA euenT oHmID
1Bpsed Villeusny Sydliiemer wmhHmlenossLLL Db 1(W&ed 18 euenTufeomsor EII6D 6T600T&:6T CLOEOLD

QBTG H H6T GO LILIHE&60Tm60T.

eeuaeunp euflemawb, ns!’ eredim Mg euTeT QeueféHan L (b eTe0&LTTe Siemloliilenerd
esnetobaTar GeoflodHled Geuridl ns’np® eredtm OeuaflHEnl (b ETEHLITET SeWLOLINWEUTLI
eummyeTem HevflosHled (WigeuenLFHME. i@ ‘N’ eTedTLS EuflemEuNeT 6T6E0uTEMET0TES ((LPSHE0TEMLOSH
GeUMeUoILLD  6T600T)  GDILNGHOTDE. SphoUM  HSHHOUD LOMID SiHeoT SigliLenLulleomeor
1600)16 86111607 6T G0 LT T6IT HEWLOLILITE0T &) 611 60T SHevflloeurflem s SiL'L 616w et0Té & &([HS ) 621G 616D 60T
SiqLLenL emW HIHEOTDE.
o

serog 5o &@i’.

1) GWevoTL654%L60T Hevflo eurflemd L auemettré @b Heleor GHeuflo eurflems S 6)6m600TéH LD

SI0)|&(pemDUied 2_6iTem SiqliLenL. Geumiumd wng)?
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7 HFHE0T SIL_L 616w 600T

- 3.7 pefieor Sy6u

SiL_L 61 60D 600T

SLPISSESLP I SIS LiPIeSS| S LP IS SIS LoP I S| S Ll IS SLP S| SLPISS [SLPIF S| SLP XS [ SLPKSS [SLPISS [SLPISS [SLPWS SL o 4P9,/S
T ON PIN WA SH 3O A9 | WO wy nd dN n ed UL %ﬁasmmwge@
(0! 01 101 001 66 86 L6 96 S6 ¥6 €6 6 16 06 ok
305 T S0P ST PG S0P [0 ST (SO SO [SOPS T [SOPSTv [ SOPS T [SOP ST [SOPSY [SOPSTY [SOPSH 59 pc fy
T | QX | wp | g | OH | Ag | qL | PO | ng | ws | wg | PN | Id D | weDie@sETiio
IL 0L 69 89 L9 99 S9 79 €9 29 19 09 65 85 *
L9RMUAI|J09F F9IFi 1O U9 B — /
SLP9 | S SL
30 SL AT ON K| UN o) 3y sa N SH qd 3s qa 0V e |,
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5T Tt | T | FeT | fet | det | | 100919 FDUFIO I I
N d (0) N o) dq ) od T | ¢
]! 6 8 A 9 S 1oL [™IqI|joF FowoFi1E — p v ¢
m: dIA dIA dA dAl 4l VI VI I
Ho 91 S ¥ €l 1 z I
4 H 100010
0 I FPUBO
81
L 100010 FDUEO 9L [EICI|j9F
LTATURS LoRmIaIJeoF MIIEE | F (G F L5 OIEEFE
mpm—s < > :
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3.3 aigm) erevor 100 g &l SiFl &b aupmyeTer HeuflmseEnsd IUPAC (wenpuied
euwiflpsed

[, il
ydHw seofloraigset sevormiliLp Cungl, Ssisseflogdlener sevorLmibseud, IUPAC  sulfl
wpemm&emerll Neotupnl 6 euwiflemet Lflbgiemmiumy. SLLFHSIeDTWITETSH OLTHILDS S 66T
BHSHEIHHemeT GaHLLMbS etteont IUPAC wimed siké&sfléasliuond. bs QenL LUl L&smesd e
ydlans sevorLmlwiiiu’L seoflonerg IUPAC efldlsefleor SigqliLemLuied, sm&nedls ewwrmed

SIeWLP&HSLILI(HLD.
1. yHwsns sevorLmlwlul L SeofllosHleor o) erevorevofledlbibg GCBHIIGUINS QLILITHSET60T
erevor&m cweold ( Numerical root) eumedl&sLLbEADS).

SiLLeuemeto— 3.8: sigm) eretor 100 g el aiflas aupmieter FeuflomseEnse IUPAC
wenpuiled euwflpbsaubsaner Griluio

Beésid 0 1 2|3 4 5 6 7 8 9
cpeold nil | un | bi | tri | quad | pent | hex | sept | oct | enn
&(HSSLELIWIT n|u|bjt| q p h s | o] ¢
(Abbreviation)

2. SIE0) 6T600T6u0l NG EEWETUTIITEIT 6T6T0T CLOGDIRIGET EEOTMMESLILIL (b, ium’ 9D BET SemBWITE
TIRSLILGEMS).

3. ‘enn’ gpeorg ‘nil’ (pedreori ersLiLbld Gum, ‘enn’ o1 @mSluled 2 _6Tem ‘N’ ETIPSMTLOED
eflLiuGAmg (enn+nil=enil). @emgGureoGeu ‘ium’ && (pedreor bi’ LHMID ‘tri’ Sy &lwiemeu
eresLILpd Gurg sieupnileor @miflufed 2 _sier i’ erpHMoed el LiLbEDS (bi+ium=bium;

tri+ ium= trium)

4. etetor &N cpeosefledl (pHed  eTpSEIGalOBhE LS seflwsHenr  &miuin
2 HaUTEsLILGEDS. BHemeT  EPSHHEUTHETET L EUHETTT  6T(bSHGISSML (L 60T
eflen&GHME.

SiLLeuemetor 3.9 Sigm eT6vor 100 @ el SiFl B DLW S60flLoThI& @Ih &HSTE0T QLI &6

SIET)| 6T 600 E)E.Jguﬁuﬂﬁﬂ g’%ﬂgg & HeoflodHledr auwy 56&“5%%“
101 Unnilunium Unu Mendelevium Md
102 Unnilbium Unb Nobelium No
103 Unniltrium Unt Lawrencium Lr
104 Unnilquadium Unq Rutherfordium Rf
105 Unnilpentium Unp Dubnium Db
106 Unnilhexium Unh Seaborgium Sg
107 Unnilseptium Uns Bohrium Bh
108 Unniloctium Uno Hassium Hs
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e gb&neﬁ?&ﬂ FHNHSHME0IHE seofliogdlsr QL 560flLo & & 6ot
QLI &MUk GIU]I G
109 Unnilennium Une Meitnerium Mt
110 Ununnilium Uun Darmstadtium Ds
111 Unununium Uuu Roentgenium Rg
112 Ununbium Uub Copernicium Cn
113 Ununtrium Uut Nihonium Nh
114 Ununquadium Uuq Flerovium Fl
115 Ununpentium Uup Moscovium Mc
116 Ununhexium Uuh Livermorium Lv
117 Ununseptium Uus Tennessine Ts
118 Ununoctium Uuo Oganesson Og

ke
FeoTo SIS &@i?_
2) oigm) eTeor 120 2 ewLW Hevflold @bmHreT  euenn  SevorLmwliLLeedemeD.
8szaflwsHnE IUPAC auflpennulledr SiqliLemLufled eupralsLiLihd aUWf wHmId &Snluiok
eTevTeTOUNS (HSHGWL? HFevflob OUDM([HEHS EUMLLILETET 6TEDSHLITE0T SH6MLOLILI6060TILLD
1T 6v0TUI &S SHEYLD.

3.4 ereosLIme SiemwLifer iglinenLuiled Feoflomkisemer OFME&H LS FHiHD

melieor yeuTsHseor eNHulenr SiglinemLuied meffeor gevfloeuflewms SilLeuemevoruiled
Seoflorhi e 7-euflem a6, 18-05M & FHl SHerflIb emeussLILIL (heTereT. H6uflorkisener GuILIC L
BL5F6D SIMDEH6ED 6TETLIH| SiHE0T Gl6U6lf1&En (b eTEDSLITTET SHeWLoLIGUM(h QBIHRISAW OSTLITL
asneuLgl. seoflo euflems i Leuemevoruiest QSHTLIfleYd, OFTSSHUIGID 6TEOSHLTTEOT SiemLOLILY
eTeleUT M) LOTMILIGGETM S ETETLIENS [HLD SliihH Ml Eeurid.

3.4.1 auflemssefled eTe0&LTM60T SieWIOLITD EDLI(BLD LOTMLIT(H

1>

&eueleun(p euflensuild ns” eredTD Gleuefl&Han (b 6TE0SHLIME0T SeWOLIenL I S6vflogHled

2, np® earedim GeuaflBGanl(h ETESLIMET SieMLILENLI SeflosHILeor Hlemmey

gleumidl ‘ns
QUMIFM & 6T60T HITLD (W60T6oTET AN Geund. ki@ T ETEOTLI (LPSH60TEMLOE G EUTEVUTLLD 6T600T S LD.
wseo euflensuiled, QemevorSIm eTOSHLIMEOTHET HITLLILLIGbeUS 1S T LT SHleuhGSHDE.
@hs pTILLTed6 SiFlsLL NS @ TS TTeTsH6T L (G LD AUDILGWD. eTeoT@eu (W&Hed
aurflenauiied Qb SHevflorkiser, APTeUS| DD TR LHMID eeOILID &I ET6voT(h Hevflorkiser
LGGWL @b eunFeTmert. SrevorLmeug) euflensulied SemevorHlm 6Te0&HLTTEOTSH6T [HITLILLILIGHEUS)
2s T Lmedled gleurd ledTeorT ceotm) 2p Sy TUILLmeds6flID OSTLT&leoTmeor. @&led 60HSIWwiD
(PSeV [ElwimedT euemTuUNeomeuT 6Tl (h SHevfllorhiger LD LmI&le0Tn6oT.
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cpermreug euflensuled Qemevordlm eTe0SLIMeOTSHET HITLLLILGbeUSE 3S SHTLILLTed6d
gleurtid fevteory 3p ST LMeb&6MEID OSTLTHOTme0T. HetTaneus euflemsuied Qemevordlm
TE&HLIMEOTE:6T (pHedled 4s T L medlaibd, LedTeoti 3d HMID 4p ST LTDSH6IIEID oL
SHaI6uSHH 601 SlqliLemLufed Hitiuinpeleormenr. @emsll Gunedt@m LM eurflemgsefledr erepsLTmeoT
siemwLSleneot HID eflends Quwieid ( S Leuemevor 3.10)

SliLLeuemetur—3.10 euflengaafled 2_eem Geuflomk&erfledr 6Te0&LIT6T SiemLoLIL]

= STUILLmebserfled 6Te0&LITTE0TSH6IT 8 e6uefldBan L (h 6TeDSLTTE0T
E BITCILLILbSed 9 E " SiemLoLiLy

6 @5 g

B 8 § 8

% E e B

E &6UMhIGSHE0 FlemmeUEmLSH6D g & E (P36d Bevflod | @miFl Sevflold
5 ¢ 8

=) e

G G

1 Is Is 2 H - 1s! He - 1s?

2 2s 2p 8 Li - 2s! Ne- 2s22p°®
3 3s 3p 8 Na - 3s! Ar - 3s%3p®
4 4s 3d 4p 18 K - 4s! Kr- 4s%4p®
5 5s 4d 5p 18 Rb - 5s! Xe - 5s%5p®
6 6s 4f . 5d 6p 32 Cs - 6s! Rn - 6s%6p°
7 7s 5f» 6d 7p 32 Fr - 7s! Og - 7s*7p°®

mrersmeug euflemsuied 3d SIILLTES6l0 SemetordlD 6Te0SHLIMEOTSH6T  [HITLDLISH6ED
VCHEOTQUISHOIBHE Hleuhd S5 HMESH (zinc—6d) HleopeuswLEngs. @bs 10
SeoflorhisemeiyLD 2_eerL & euflems (Ww&ed QemL Hlemeo s 56vfllo eurflem & 6T60T WS SLILIGHME).
Bemgll GunenBer SibEHSbLSS alflemssafled, 4d, 5d wOHMID 6d ST LTOS6 D @emevorSlm
eTed&LIMEoT&H6T  HITULliLpb&leotneor. Qeueuflenssmer (ewmGW ETeTrLiD, EPEOTDLD LOMHMID
beoT&MD QemLHlened euflemasH6iT 6T60TMEmLP&SLILI(bS60TM6DT.

syoreug  euflensuiled, QemevorHm ereosLINEOTHST HITLLLILGENS 65 ST Teded
gleuraidl Uleoteor 4f, 5d wpmId 6p SyTUlLLmedsefled HrtuliLbSlermerr. 4f T LTEO&6T
Briutiupeug FlwsdHed (z=58) sgoumd @IleduisdHe (z=71) HenvmeuenLdemerr. Qbhs
14 gevfloraisemenyld 2_eTemL&HI euflems (PpHed 2 61 QemLHlemedHevflo euflenFLm@LD.
B 55 eoflormisHelr ONMHHEMEVT(bSHET  ETOTMEMPSSLILIGbSTmerT. SemaLiGLTeDEeu  erpmeusg)
auflemguied 5f I Lmedser HyiUliLbEeTner. @bs 14 Hevflorkisemer 2 smerL&Hw euflens
BB EWET(bSHET  TTMEDP&HELILGbSOTDeT. s B euflmssebd nHeler sefloeuflens
S L euemeooruiled HeoflGl, SIqQLILNSHHH D 6m6UHBLILIL (HEITET6DT.
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342 Q&N G & serfled
SiemLLITled LD LTMILIMG

6T60&LITIT60T

QM BTGSuled 2 _eTar SeoflomiseaT

SIWETHEID  Sieunmledr  Gl6uerll&En L 1q.6D,
05S
GIUMMI6TET6uT. Si L 6uemevor (3.11)6D LIFIG160TL (b
QBHNS S & EHEHSTE0T ILITFHIEUTET G16u6rT18 80 L (b

6TED&L_ITITE0T SlemLoLISlemeoTL

6TED&SLIME0T SiemOLIL QST (b&SHSLILIL(b6TETE).
Heofllorkl serfleot &emL & QemevorHlm 6T60SHL_IT 60T
61Fe0TM) Gersaniqwl Sy Lmedleor
siglienLuied gevflomisener s,p,d wHMID f

QBTG S HevflorhiSH6T 6T60T UM BLILIHSHSHEDMLD.

asn&d -1 WLHMID AFTSHH -2 6
o aTem FHeoflorhider, s— BTGH HevflormhisHer
Seummleor
ns

6T6E0T M EMLP&H SLILI(bSH6OTM6DT.
s, BemeoiHm  TEOSLIMEOTSHEIT
SrUlLLmelled aseoTm GsIdHms. asT&SH —1
m& Goind Seoflomisder SMTL_GeOn&hisHe6T
aTeTMID ST&HH -2& CsibHd HevflomigHeT
SITTLDECOT 2_Qeonshiser ETE0TMILD
SIeBP&HBLILGbHOTMErT. DemeUSHET GHEWMHS
esnglblemed, LOHMID 2 (HS HlemeoulemeorLi
QUDHMIBLILGIL 60T, &6MMEUTEOT HUI6TfIWLITSELD
SPHDHMDENEOWILD
2 _Ceon&hIBeT  Sy@GLD.

6IUMMIETET  GILDEDTEMLOLIT 60T
Bemausear FHs
elemenT S FHmemevTLl UDM(HEl60Tm 60T GLOGILD
SweflFGaFIORISemeT O (HeUTEHEH60TMEDT.
aF&
GrieTseTemwenwid WwHNID S&aLfled
BngFenert ghLGSEID SedTemiouliementud
LD 5 & 60T 60T. @ sgeoflomiserler
upml SbEHSbSHS
urLlugdHsefled efifleunas LiqiGumb.

B &z evflomisHer 6T6D&HL_ITITE0T

LI600TL| & 6maITL

BNGH-13 (PpHed 18 euemIuUe0M6DT
p-asM1&
Uiy S B S g6u
eTOTDEMLP&SSLILIhE60Tm60T. &G 6vflorkiserfleor

HeoflLorhi &6l S60flLorhI S6iT

Si6LEV & S60flLorki &6
61LIIT & 61IT60T 61626115 8t L (b 6T 60 &L ITIT60T HHEWLOLIL|
ns2, np'® oy@W. 16 LHMID 17b-5TGH

85

SeoflorhiseT (pemm G ETeDEsTL60TSH6TLOMHMILD
GUDITED 60T & 6IT 6T60TM 6MLPE SLILI(HE60TM 60T
180 QFNGHS HeUlomGET (PIQEMLOWITS

Briuiu’L Qewmeooidlm &nl(h 6TEDSHLTT60T

siemwliflemeosr  (ns2  np®)  eummyeieeot.
Bemeusem OHG eumdseT ( inert gases)
sieveng 2 wiflul eumysser (noble gases)
6T60T  SHEWLPSHSHLILI(bSH6OTMEDT. p-6FTGHH
SHeoflLorhl &6l 1S &LomeoT T HISHGSM
6T 60 &[T IT60T & 6UIT &H60T60LD &l semarL

eummieTener.  S—EBMTGH  Hevflorkisemens
SMLIqILD Seumniledr

SHHMEL L&l AP\ &ID.
euBLUTEID FsLfemevorig G&ILomkisemer

Siweoflmé &L

Bemeuser

o2 _meuns@deotmeor.  GoeIdb  Qemeuser

LebGeum)
GhuLL

Garriserfled
25 gGeorHm

9 _(HeUN&H@LD
&ETMIHSLD
15l6m60&H6T &IT6TOTLILI(H&60TM6DT.
BN&H-3 WaHed 12 euemguiled
o etem Sevflohider d a&sTGHSH HevflormhisHer
BemLHlemend
SIEWLPSSLILI(bE 0T 60T.

S60flLorkI &6l
85

eungleureor  QemevorSIm

SILEDG)
eT60TM)|
SHeofllorhi serfledr
gnl (b 6TEDHLITMEOT Siemiolly nst2, (n-1) d—©
HGWL. BssaflomsEbd — QETHIHGSLD
GuhuLL LOMTMILIbLD 2 &8lnGermHm
Hlemeosementl  QuUDmieTaTeor.  Qemeussin
Siwevfl&

GaLorkigHer

@aILomse, gFalIflemevotLILE
LOMHMILD
B&ILMhISHem6T 2 _(HeUTHGSLD &60TemLoudlemeoTLl

FF-&60& &LILN 6m600TLIL&

eupmiereneor. SemeuseT  SievollHGHMemeE
BemL66uafls (interstitial
compounds) HMID 2 Beon&:é &606me6USHEm6T
2_meunsGdHermerr. Qeunmleor 2 _Geonad
& 6D 6M6USHET

GaLomi&HeT

eflemeor), HEGemmEHa|D
QFWIELIBLD  HedTemloulementll  GILMHM)eT6TeDT.
By seflomssT FHe 2 [HSHenedemi
euDHMIBLILGIL 60T LOHMILD
LOOTEMIT & 60 H6EUTE HLSHEILD HL &S SH6MMEH6 LD

GQeulILD

QFWIEDLI(H&60TM 60T.
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eonpgementbsen (4f1714,5d%1,65%) wpmid Spdigementhaar (5014, 6402, 7s?)  opduwieor
f- eaned seflmsar aamamPssLILGHOTDOT. QisHmaw seflohad 2 Gonssd
Heotemowlemeotyld, Sifled 2 (& HlemeoulemeoTujld 6\&MevOT(heTemeor. Qeummleor GFFLorhIGHeT
eu@LUTID  FinenLwenel. @sgeflomseEsd wmNULL  Hp&HFnCaormm  HleneosemerL
61D M6TEIT6DT.

siLLeuenevor 3.1 OpNGFH&eafled 2_erem Hevflwraseafledr OUTgieuneor aeuefldanL b
6TED&L[TIT60T SieWLOLIL

1 2 3 4 [ 5|6 7 8|9 10|11 (12|13 |14 (15|16 |17 18
—_ ~ A n n o ~ | o S S
BIRBIZIEZRIRRIERI= R~ ala|<x|no]| o

~ o Sl Bl ol Bl Bl Bl Bl Bl B B =l = = =t B <l B <5

= = sleleglgleglEelsglElglglaw ol lwlal
3N, A S S 3, Lol |, ,:-/ :/ 8 E 8 g 8 g
sl el e|le|l sl=selsls] & &

s—- QNG . . . .

. . d-esm eoflLorhl &6l - Q& eoflLo Rl & 6T

- 1SS p- asn&S &

f-asned — OMhHEmeOT(hdeT 4f 1145301 652

sevllomiser L, | oy &iqemerpba@er 5f 014 6d02 7s2
. . Qo
ST Qi.

3) (n-1)d?, ns? ( @@ N=5) er6dTm 6TEL&HLITTEIT SieWIoLINemenT Flemmey
g seoflod geofloeuflens SilLeuemevoruied QubmieTanr L &Hlemevrs
&H600TLM&.

3.5. 9T HSHE0T LIetuTL|SH6ifl6b SHTeTOTLILI(HLD )6l HH60TSH ASMLITL

(wereorGr eleuflsgieTereunm), sevflomigefledr Sisony eretor iFlsflEGD GuTE, SieunmleT
6TEDSLIME0T S6emLLILNED STETUTLILI(bLD 46Ul HSH60TSH SHedtemlouleneorti Gumed, Hevflormiserfleor Suim
LHMID Geudlll LIevoTLSH6rflaID S 6UIT §S60TS H60T6mLD HTETOTLILIGbSDEl. SULmLLiLESluiled LleoTeupLd
LI6OOTL| 86160 SMETOTLILI(hLD 6T HSH60TS SHe0TemLoUem60T HTLD SHMHELIMLD.

—

DI LD
Siwieofl SHTid
siwesflwné@Lo eTedTgmedLe (SHMmed)

6TEDSLITITE0T [HITL_LLD (6TEDSLITMEOT eIM@GLD 6T60THMeLLT)

a > 0 N

TEOSLITITE0T HEUT HE0TEmLD
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3.5.1 sigm)| QD

QM IDEN60T V) SO ETEOTLS)
SI& 60T 160018 8T 6 60T mWIWSHHMHSLD,
BemevorHm 6TE0SL_[TTE0T o _eiterm
eeuafl&an LigM&LD QemL GWIWLIM6DT ST 6T60T
EUEMTIIMISSLILIbED &.

QM S5 Slenieler pTsHdHemeor
Grmgwns Serell.  Suwieons). 1))Y:;)
UM &&6m6TS ST S8, ULPSHELOT S SIETT)| SH[TLD
ETE0TLIS QSTLITLEML LI 00|58 EhSHEemL G
SHMe0oTLILIbLD  LlemevorlifedT HeoTemLouemeoTL
eummISE, &oUUlemeTOILL SHID VDS
2 _Geons pISHFHementd SN bEOTDE.

LLID 3.1(21) Sigm) SHILd

&&LILN6m 6voTLIL| S}[TLD

&MHemMm gaUIllemevoTLILITed
9lem600T&H SHLILIL(beiTerT Bevorh 05
SI600)|8 8611 60T SIET)|&5([(HH S EHHE
BenLBuwmeot  Opmemevefledt  LUMHlwleney

&&LILN6emeoTLiL| SHID 6TOTDEMPSSBLILILED &.
SIS [(HHHEHHES SewLLLLL OFHTemnevey
X —&dli elleflby eflemeney Syliedledr cpeod
&600TL HIWILILGED &l.

il 8
—!

d = sigmssHmHelemL. HTID

ULLD 3.1(8) S1em)l hmIb FsLilenevoriiy
SHITLD.

TbSHHISSML(b

BangHement PO  SHevorL ML
Cl, cwesammler Signisamelenr o,
198 A.

dec Iopt I
= dgq = 2rg
~ deyq

= rIg =
2
1.98

UL 3.1 (8) &GenmiflevfledT &aLiLS6m6v0TLIL
SHITID.

FSLLIN6ME0OTLIL| 2 _(HEUTHEOMEUTH, D)

ST L meds6T GHem[HH SISm0
2 _emenL&&EIg). G s
SIE0)|5&([H5HHEHHS 6w Guuwimers

aFTemeelementd  (GHeDMSHME. eT6oTB6U
&5LI1LN6me0oTLIL| SHITLD 6TEOTLIS), ©600T6WLOLITE0T
Sieo0)| T S S| 660t eI 6TLIGLITGHILD &6 M 66T

dllflemeotll QUDHMHESESLD.

560l168 Qb Sienielent saLifemevorii]
rs5Hemeor, @ GCeumuL A OHMID
B pdlu sigmss@psdenL Gu 2 erer

ST &S HHSID
@sn® efdsl HOID
6IC EUEOTHEOT  (PEOTELONMPIHS  eT6rflemLouImenT

SIg00)|58 (HeNlemL
860015 EILOILD.

(pemm LedTeurHLOm D).
dy g=1,4+15-0.09 (Xx-Xp)

8@ Y, wLOHMD X eredTLIeT
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WemnBW  Sumedlial Siemeilliqed A LoHmD
B opdlweunmledr 6r6edSLIOMET  &6UIT SH60T6mLD
wHyseTT@D. Sh@ X, > Xp LODID
T HS 601 St6melih A.

BGanmement  EPEOD  SHE0oTLMIWIILILL

dy o wdluner 1.28 A - @wmhsl
DL TR6fler FHLIN6n6voTlL ST SHH emeor
BID  Hevorshd(bBeurLD. &Bermifleofleor

solflenenoily Spmd 099 A Sumedi
sienefiliqed, &Gemmifledr LMHMID WL T Q60T
Sy Swieumnleor
WHIIYsET (PemmGW 3 HMID 2.1 H&SLD.

d

TEOSHLOMET  SHEUTHEOTEmLD

H-Cl = 1+ - 0.09 (X - %)

1.28 = 1y +0.99-0.09 (3-2.1)
1.28 = 1y +0.99-0.09 (0.9)
1.28 = 1y +0.99 - 0.081

1.28 = 1y +0.909

1y = 1.28-0.909=0.317 A

2 _Geons D

QABmRIS  aunHhs — SiemHSI6Ter
LI &5l ev,
siemwhgleTer @ 2 Ceons NE0)ISHSHEHHE
BenLiulLs esnemeveilett  sflurdlweney

2 B0 SHID 6T60T EUEMTUIMISHSLILIEMDG).

2 GeonaLl SHHHES

ThsHHGHSTLLTS, smOT  (Copper)
2 Ceonsd e, SibSHSbSE Lt )
siemwobgleTer SMOIT (Copper) S1e0)5H8EHHE
BemLUULLS OTemeney 2.56 A. ereorGeu
sMolrgleor (Copper) 2_Ceons S Iid

2.56

2

= 1.28A

2 _BeonsLl LIq&HSHH 60T, D& &L 1q 60T
Berm& & emevrLl LIWwIeoTU(h S & o Beors
THSement  HevorHHL  Quigpd. Xl b
euglilesr Sl flemevsmo UTLSEHD D&
updiw  eNfleunedT SHe6T0TSHSHL I 6M60T  [HISH6IT

&DIST&He.

88

SV SHTHHD STETUTLILIBLD B 6UT HHE0TH
QFMLIY

auflensuied gD UG (Variation
in Periods)

®wm eaiflmsuler gD Gurg
SIE0) PO SODHDH. QG 6euflewsuied
@LOphE&E euenwnss gD  Gurg,
Bewevordn eTEOSLITEOTHET QOT  Fnllged
Gl & &LILbHE60TM6DT. 2Bs (GCmosdHled
SignsHmeled  CaTesslumD LOTmLLmeoT,
SI600)|8 8 (H 6 60T LO160T8 60T 6emLOUT 61> 60T
aiFlsIfIlILgIL 6ot BemevorHm
6TEDSLITITE0T & (ETH EELD, S1N|&&HIDSLD
BenLBuwmeor  seuisd  elemFulemenTuid
a1F &ifl&Ee0TD &)l. ereo1B6, auflemguied
61560aVIDBUITG| HET) HHILD SODEDE.

QFWRIN SIS Wleraenio (effective
nuclear charge)

ETEDELTTEITEHEHEESLD, HETN&HSHHEIINESLD
Bem_Bw Hlemeo WleoTevfled SHeurdFdl ellemas
&MevoTliLbdADG. B5sHeuisd eflews L (b
SIEDEDITLOGD, 6TELSHLTTEOTSH ETh & SHlemL Gl 61605 &

eflemswld  SMEOOTLILIGEDE. 2 6M8nL1q6d
SHITEOOTLILI(bLD 6TEDSL_ITM60TSH6ThEGLD, EemevurHlm
Fa L 196D o eiterm 6TEDSL_TME0T S (6TH & SLD

@enLGuuwnesr @by efesE ellemsuller
elemereuna, a\6uerflHan L 1q 6D 2_eiTen emevordm
aeslnnenser  15g, — SionSHsHedleTTed
QFISHFHLILGBL seuTsSl eems  GewDEHSL
UbHOTDg. 6reoT@ey, 2 L &nliqed 2 efern
6TED&LTITE0TS6IT, SIS SHHENMDGSLD,
BemetoiHm TOHLIMTHEHHSWL emL Gl
& Slewr Gumed AFWELLIGEDE. Seuaileneney
Flemmwemmiiy ellemerney (Screening effect)
TOTMEMPSHSLILILED&. el6uerfl&H gL 1q.6D
o _eitem BemevordHm GTEDSHLTTEOTHEITTED
® eoorlLIbD  [FlBT SETNHSHIH LGOS 6mLD
QLM SDIHSHT Lletaemd  (effective

nuclear charge) ere0TNEMPSSLILIbEOTMG).
QFLQIN  SESHHT  LOEOTEEMIOWITEITS)
fedT6UIHLD FLOGOTLIMLLITED Gamomwions
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&600TSHEILLILIGbH M &l.
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@@, Z eTeTug ST 6T600T
wLOHOID S eredtug SHlewTwemmLL Lomafled).
@bwrrdemws SC  efeuflsasiul herar,
eBeoL LT &l semeanLl UwedTUbh S
&H600THEILGOMLD.

g 1

P3Hdled  ABMLSSILLL  Sigmefledr
T  Semwliflement erpsayd LIS
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asn@Swnseyb, Uin AT LTeb&SemaT 60l
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ET(RSEYLD.

(1s) (2s, 2p) (3s, 3p) (3d) (4s, 4p)
(4d) (4f) (5s, 5p)...

U 2

QFLQIN  SNTNSHHMH  LOl6THEmLD
&e0oTLmlwl Beuevoriqul 6TEDSLITITE0T
SIELOTH G| 6IT6IT 051 & Hlulemeor Beotid
&60oTL mlLIeYLD. @sh®  euedLymid

SleWWHGI6TeN  STSGH SHerfled  HMevoTLILI(bLD
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ST 600TLON S Si6ML06UH6D606D.

Beord devorLPWLLLL 65T GHulled
(n eT60TD 6T(IR&HSHTEL GMISHLILILEDE) 2_6T6rm
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SIENHSH([H LI EMDEMIL  LOEDMDEHEH T 6DT.
eTeuflg)ILD 1S ETEDSHLIMEOTSHEHEHS 60T Sl
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g 3
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LOEDM 56D

QFLIIM — JTNGHSH  LOlOTEHEMLID

SeoorLMlwliuL.  Geuedoriqul  6TEDSHLOMEOT S
Si6ven g p SpTILLTedI6L SHHSTeD,

i. (n-1) esnG&Huled 2 _etem EeuclEUNIH
6TED&LTTE0TSETHLD O.85 316D ATV SH5([H
L6601 & 6mLoUN 60 60T LD 6N & H60TM 60T.

89

ii. (n-2) esnGF S — JliHEWeoT
6L & @ 6mmeumeoT (n-3), (n-4)
Gumedtm Q&M1& sHerfled 9 _eiter
6EUCIEUM(H GTEDSHLIMEDID (L(LQEMLOIITS
LO6MmM & 60TM 60T. FTeUsH 1 DS
SIETN|&([H LBleoT sremLouflem 6ot
LD 6D M & &5160TM 60T.

QFLQIN  SNTNHHM  LOl6THEmLD

seoorLmlwiiuL.  Geuevorigwl  eTeo&LImedT  d
sieveng f ST LT SEHsTed, Sibhd
6T60&L_ITITE0T SIEMLOH Gl 66T BTG H&HS
SLiymD 2 _eTen NG Sl &erfled SHmevorliL(bld
TOHLINETEHST 1 DG — NTNSHSHH
L6601 & 6mLoUN6m 60T LD 6mOM & H60TM 60T.
ug 4
SIWETHE| TEOSHLIMEITH6fl60T HlemmoemnmLiy
eflemene) LHLULS6l0T Fn(bFHed LOEMMHSHED
ornsledl 's' 05 SHHEOTD .

siLLeuemevtr — 3.12 o " s Lig@i6iTer

TS ImeiTsHaflenr &Hlewmm wemmiiy 6llemerey
ev@eoLL el &l ser

: g 52
5 3 28| 5 3%
@ BE 25| BE 3
: 9T85 9%a
8 56 8a| 20 3 2
B 18 ﬂ - @ -18 ﬂ - g
E a B g gb 3 - B
B Eb J E E 3 B
- & Q B ) Q @
) T J 0 5 E‘
] =) B G =) -
5 238 e85| 388
3 g © & J g 8
ib ib G
G G
n 0.35 0.35
(0.30 - 1s
TS IMEN)IHS)
(n-1) 0.85 1.00
(n-2) 1.00 1.00
LoHMILD
LOHMEmEN
T(bSHEISSML (b
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6B &H60TIq WIS SH6D ©_6iTelr 3d 6TE0EL_ITITE0T
LHMID 4s ered&LIeslledr HMTeT EFWaIM)

SNNHSH  leotaemouiedt  Flllemeors
& 60018 & (b 6m 6D THITLD el & @eumid.
eVBHETqUISHE0T  TEOHLIMEOT  SlemLoLiL
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(n-3) (n-2) (n-1) n
E - 3
3 ? -3 j =
= a6l g & 8
E 8 e B 3 B 8
SR gl dE| B3
@ 8 8.8 @3 92k
? | 2%f 9E& 989
5 = 29 %
6l == Qg a & 8
¢ |e4%(3E 3%
9 8 & % 5‘ G £ E
E B B
ge |1 9%, °3
1) ) B 1) 2
) 6
(n) 1 0.35 0.35
(n-1) 9 0.85 7.65
(n-2) & 10 1 10.00
LOMHM M6
S e01 &Iy 18.00
Z aewgn = Z - S signeug, Z -
21-18 2 Zgpy g = 3

3d'ere&L[TmedT LS ME0T QF IR M) STV &8 ([H
L 60T SremLoUT 6w TS & 600T 5 & (hSH 6D

(1s)2 (28,2p)® (35,3p)8 (3d)!

e— - —

(4s)?

—_—— P —

(n-3)

| S —

(n-2) (n-1) n
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.% - .g'
3 ? = B
= 3% | g & 8
BB, &8 3¢5k
© % | @ €| Q43
o) 8 B .3 ® 2 ) 3 B
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) 3 B Q% | 8§ 8
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) w5 LR
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LOHMemEY
S et FHILY 18
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ZQ&U.I@@J:?,

dLLalemeotr 3.13 @nevurLnd euflens
seofloraserfler sigm) SpTId (FsLiLllemevorLiy
2HIib)

eEwWeIm| . .
. . FaLILNemevoTLiL]

Heuflold S| 5 ([H .

LD
L5607 & 60ILD 20

Li3 1.30 167
Be? 1.95 112
o 2.60 87
N7 3.25 67
o8 3.25 56
F° 4.55 48
Nel0 5.85 38"

* GUITEDOTLIT6UMED6IV SHITLD
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TEOHLIMET ST QFLIRIN NTUSEH

Seoro Sl

Wergemoufleor  wFlfemeor  erLEEOLLT
ellgledemenll LWeTUbSSH HevorLnisH. Q6o
weyser Qeuellm Siemsserfleor Siweofl
LN AL ER G ereuel& 5 & ed OBMLITL

Q\BM60OT(heITeIT60T 6TeoTLIEmS eXleuif].

s G Hluled UL LOMMILIM(b& 6T

(variation in group)

seofllo euflemd i Leuemevoruiled,
QM sNe&HUID Cuoel®hs Homse i)
I siflsfleEdams. @m snGSuled
Guellmha Spnss  aFoeud  Gums),
yHlenaes Benevorm
eTEDSLIOMe0T&H6M @LLbEILMID QUMBL(b , YHlwl
Sgeor
SMT6T0TON S, SHETDHSIHENET MWSHS DGSLD,
BemevordHm
eeuefldan LighH@& SemL GILITeT O&HTem606)
aifefosHeTng. eTeoTGel ST  SIID
siflefle6Hearns. QM ITGHuled &
2_Geonshiserler S1600) S [TrhIS6rfl60T LOMMILIMT(h

Gars&LILGLD
FL(b&HET 2 _(HeUN&HSLIL(bE60TMEDT.

GTEOHLIMEOTHET  &HMEOOTLILI(HLD

YleoTeu(pLOMm)

SiLL 6uemevor 3.14 015 & &l —1 5 6vflLorhi & 6rfl 60T
gL 6voTLIL] ST 6rl60T LoMMILITH &6

@emevordlm
sflLo 6T60&LITITE0T gaUIllemevoTLiL
g) LOLD . .
&HIMevoTULI(bLD %UL.D(A)
G66rfléan (b
Li L (n=2) 1.34
Na M (n=3) 1.54
K N (n=4) 1.96
Rb O (n=5) 2.11
Cs P(n=6) 2.25

L
225
F1.5 -
J1 Li
Bos
% 0 10 20 30 40 50 60
o 16D 6T esT
|

e Fweoumop 3.1 i‘i/
o

ueoGeumy

QMG H el
&nihs
gaLIflemevoTLiL

LOHMILD auflenssemnens
fleo  pevflorbiserfleoT
md  (A-ed)

i L 6uemevoruilLLILIL (heTermg).

WedTeuBLOMm)

@
ST
aHInsd euemTUL H&Hled

&I &ener SieumniledT
6T600T600f 1D &
e&Nss . QeleuemruLsHed Smha
QM B1GSH wHMID OSTLE6 anLbD
LIMIUThSHeneT eilens & é.

2gb 6s1G&H seoflwrsear Be (0.89),
Mg (1.36), Ca (1.74), Sr (1.91)
Ba(1.98)

178y egn&d sevflomaer F (0.72), Cl
(0.99), Br (1.14), 1 (1.33)

3ayb auflews sevflorser Na(1.57),
Mg(1.36), Al (1.25), Si(1.17), P(1.10),
S(1.04), C1(0.99)

BeoTaMD euflensd Hevflorbigber
K(2.03), Ca(1.74), Sc(1.44), Ti(1.32),

V(1.22), Cr(1.17), Mn(1.17),
Fe(1.17), Co(1.16), Ni(1.15),
Cu(1.17), Zn(1.25), Ga(1.25),

Ge(1.22), As(1.21), Se(1.14), Br(1.14)
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3.5.2 swefl gmb

6 Siweofluiesr  Si1600168 Hel 60T

mWSHHNHSLD, Sieueueflufedr
6T6D&L_ITITE0T Hoerepdled (electron cloud)
55 oiHeT  SITNSSHHOUTED  HeuTES

eflensulenenr QsISHS SWIID HTTSHH DG
BemLulleonesr OFHTeMEDEY SiWIETIlSYTID  6T6DT
UMIWMNISSILGSDE. GmIwerfl  LLHMID
edrwerfl pAweunrIng SemLGuiwimeor
slefl QemLd 6GFTemevelemenTd 61&HMevoT(h
umedliil (emMLILILY, 6MHEMD LB60TS 6MLOU|6WL LI

LIl & &e6rfleor Siwievf] ST ThI & 66T
&600T&EIL6DITLD.

UQS SI0GHFnLIq6D  SHTEOOTLILI(LD
Siweofl&Her Gamem 6 EU(PEDLLIEDEU
eTeoT  LIMEdIrhl &H(HFeoTH. LI
SIEMEUSHET  6E0TEMMENLITEOTM)] OB (h&%

61&Me00TIq (HLILGT&HOYLD &IHSH60TIT. 6T60TB6),
d=ro++1,- - (1)

@m© d ereoiug GmI Swesfl C
T SENGSHAIDGSD, TSI Sweofl A
T  SEnHSGDGL e Cuwiners
OBTEMEVEY SHGLD. I' -+, OMID Iy~ Spelwieor
wempGw GmI mmId erHli Siwevflserleor
SHITRISETTGLD.

G, hHG EUML&ES6Tl60T 6TE0&LTTE0T
siemwLiflener (TbSHEHSTLNS Na* Hmd

F- sweofleer 182 252 2p®  erevséLymeor
SiewLlemeoTll  QUMMIETETEOT) QLM MET6T
siweslserfledT SyTOMEOTS), ieveuwienflsHer L&)
SIEVSHSHHEUTE  OFVSHSLILGID  QFWaIM)
SIET0)|68 (HLO60T 51 6MLOE S e HIel&s s Hled
SIEMLOW|LD. ABHTEUG),
) 1
Le. I+ (2)
(Za&w@@)c+ o e
| LOHMILD
r,- o (3)
A (ZQ&u_l )~
m’ A

8BS Z ooy GTEOTLIS) CIFWIIM)| SIET)S5HE[H

LO60TGr6m&H&GF FLOWD. Z oeugD Z-S

FLOEOTLIM(b (2) &3 (3) Sp6D UGS,

Lo i (Z Q&m@l@j) A @

TA- (Z

a&u_lgmgj) c*

FLo6dTUM( (1) LHMID (4) B& STLILSET CLPEOLD
rct LOHMID T, - WIS OUD SUIEID.
NaF ugssdeueter Na® wHmo F-
Siwevfl&efledT pIThISHEmend 860018 (h6)SHE0T
cpeold @iwemmuilemeot HMD  Efl6T&HSHE0MLD.
NaF ugssdlenr siwefl QemLd 6HTeme06)
231 pm SHGLD.,

d= r +r.

ie. r ,+r_ =231pm
Na F

Lo (Zasmg@)F,

Na —
G (Zomsn)y,
(megﬂ@)r =7-S
—9-415
=485
(Zonine),,. =11-4.15
= 6.85
I 485
r. 685
=0.71
Sr , =071r,

(6) & (5) & T HuI
1= 071 r.+r_=231pm
1.71r_ =231pm

231
r. =——=1351pm
R Wi |

(r-) 601 HLIyBemer FoedTun(h (5) 60 THu

r ,+135.1=231

Na

r.,=959pm

Na
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SHITRISET (PemmGw 136 pm, 64pm, 49 pm
6T60T 6(H LOMevOTEU] Sifl&emd eSS
8ng auflems sflwmenTan? GSOILLeDT SHIHS.
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ereotliLhd. @& KJmol'! siebeng eV eredim
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+ -
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bS5 LSS WSS SyDHMELSH6IT
(Successive ionization energies)
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SieMLOLIN6WEDTILD GILID MI6TEIT60T.

@emsll GumeoBey, 1s° 252 2p°
Te0HLOMET  SlemoLidlemenTLl ewummyeiter
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SuevorLb BTG DL TTEH6em&(baerfleoT
BuiebLNement HTD &HHZHGeUMLD.

Be(OH),, Frflied$s60Temio 2_emL g,
Mg(OH),, euedlemio Gemmibg &mmw, Ba(OH),
6uedlemLo OGS SHMTLD.

ewrfledluib 60 QDL_TT&HEmEN(h
sifleold WHMID SMID Sy SIesorhL eTd
elemeotflfleorng ereoTGou @& Frflwedys
SHEOTEMLD 2_6WL LIS

Be(OH), + HCI - BeCl, + 2H,0
Be(OH), + 2 NaOH — Na,BeO, + 2H,0

e FWweoun 3.2 fs{/
=

(BIGIELT ) QBN & P H6iT LOHMILD
auflemaserfled SiemLombsleTer geufllonkiserfleor
TOSLOMENT &6l SHeoTemlo  LHLILNeoTs)
SiemeliL 1960 il L 6Ueme6voTLl
LbSSLILIL (beTerg). SIE0Y)|  6TE00T600 M &
edlones @bwHliseneT euemTUL HHled
G&Nss. QeueuenTUL S OlBHE, OSTSHS
woHMID QFTLfled @& ereueumm)
GCaumupED S eTeor 6Xl6TSHES.

umedlril

2 1D QNG H S Hevflorhiser,
Be (1.6), Mg (1.2), Ca (1.0), Sr (1 0)
Ba(0.9)

17 —1b esn&H ssefloruser, : F (4.0), Cl
(3.0), Br (2.8),1(2.5)

3 b aflemssd seflorser : Na(0.9),
Mg(1.2), Al (1.5), Si(1.8), P(2.1),
S(2.5), CI(3.0)

4 b aflmsd seoflormser : K(0.8),
Ca(1.0), Sc(1.3), Ti(1.5), V(1.6),
Cr(1.6), Mn(1.5), Fe(1.8), Co(1.9),
Ni(1.9), Cu(1.9), Zn(1.6), Ga(l.6),
Ge(1.8), As(2.0), Se(2.4), Br(2.8)
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UML&&([HSH&LD -Iiwii-
|

LebGeumuL Sevflorhi&emer
(WeDMHWITS UM SHLILbHHEUSD &
Heofloeurflems SIL_L 61606007
Gammmiedl&eliLrL g SevflorbiserfleoT
LI600TL| & 60 61T Sl LILI6ML WM HSHE\SHTE00T(h

S160) 68 6M6IT (PSH6L
wwhdulemeor eveumildwy GomelsmesorL .
Baurfleor
Lrufeoflwi, A E B enet@sniiiguwlenv wmmib

Bluy eomedorev  p&AGwimy

UM SLILI(bSEILD

wwhFulemeor Gy 6ot
feorumileoTy
(QeoruD®)  yTMLESHEWET  OBMLITHSE0TI).
AT HB(PeTem  eNeMHBHRIHEMm6NEH  61&HITE00TL
(PSH6L SHeufllo

Sig)|fledmem  SQLILEDLIITSS 6&T600T(h

auflema SIL_L_6)60600T,

6ILD6TOTL606%L1 6T 60TLIGUITTED &L L 6ML0SHSLILILL &).

@& LemoLILNeT g, Seoflork serfledr
LI600TL| & 61T SIEW 60T HHILD Slem6UG6rl60T
Sigm)|  erevor&arfledr  SigliLenL ulGeoGuw

SIEMLOMHGI6TETET, eTedTHm Hedeor 26Ul SHoHeor
eldlwimed Heli 6ot
seofloeuflens 18
euiflem & s ememuLd

LOMTHHWLEDLSSLILILL &).

SILL 616 600TWLIITE0T &),
7

QBMETOT(h 2 ([HEUMSSLILIL (HET6T&.

OB & FH HEm6IU|LD

&G &M G Hluiled o _eirer
SHEUIIOMIGHET HEMETSHHID &5 LIGOTL|SH6m6IL]
ereleoT6nfled Si6m6UH6rfl60T
Bemeuidlm  Fnllged  Q6HS
69(Lp I & 6mLDLILT 61 60T
&®Cr  euflemsulled
SIMETHGID Lievorserfled GeumiLih&ledTmen.
eTe6oT6nfled BenevorSm
&(Lpra1&emLoLiLleb

61D MI6TEIT6DT.
6TE0SL_TT60T
QUMM eTereDT.
© aten  SHevflorhlseT
SiemeuUSH6rfledT
&n_L_1q.60T 6T60&L_ITITE0T
GeumLibHedTment. HevflorkiserfledT 6T60&LITT60T
&(PMaISHEmIOLILNEMEDT  SHIqLILIEDL WITSHESHTET0T(h
s-asM1& S, p-esn&d, d-6sn1&d
wOHMID f-6sM&H SevflomesT  eTedTmIDd
UM  LbSHSLIL(bS60TMEDT. p, d
wom f esnGHseafledr GLbeaummjerer
SHEOIOMRISET  H60f& & 6ULDm60T

S,

LI600TL|& 606
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eupmieTenerr. BHF SiLLeuenevoruiled SLbeummieTen FHeoflomisEner 78%&HGW0 SiflsLomert
Seoflomiser 2 _Geonsrhisenn@. Qs eflomser sHefloeuflend S L euemevoruleor @)L LLmédHled
@Lweaflsslul berener. ACONHHIGET AemTHHID Hevfloeuflewns i Leuemevoruied 6uev&)
GupUnsdled emeussLILL(beTemeor. 2 Geon&riser WHMID SHBeonsmisefler geofldgaunmer
LeOoTLS @6 dleoaunemn &BaICs esneoperar seoflomisear 2 GeonslGUTEdlsHeT  eredrm)
SIWLP&SLILI(HEI6OTD6DT.

SIETD)| SHITID, SHILIET] SHITID, SO IWIMEHGSID SHMHMED TEOSLIMEOT BHITLLLD LOHMILD 6TE0SLTT60T
&6UTHe0TemLD GLITEITD S 6UT SHSH60T LI6TOTLISET SH)6UT HSH60T O\STLITLIEm60T ALIHMI6GTETE0T. 6T 5 60T
LevoTL&6rfledT OSTLTL&6rTI6d erMLI(LD LOMMMkISET LI60TeUIBD 6UDTLIL SSH6D 61&M(b&SLILIL (beTETS).

seofloauflems  siLLeuemevorullesr @LUYDSHled SLb  QuDmeTer  SHevflorhigerT
2 _56ULE QbHGID Hetemwullenerub, euelynsdHled SLb euDm6TeT SHeflomsHeT 2 SFULE
HNRCarOHMID  HeoTemwulemerT|ld  SML(b&HeTmerr.  sevfloeuflems L euemevorulleor
emWISHH e SLbeumnmieTen Hevflortiserfledr eXlemeor S mevrmeorg, suedLiLmLd HMID SLLin&Sled
@Libaunmyerer sevflorseflen ellemersdHnemerr el Gewmeuns S HsHES0D. SIevorLid HMmID
cpeotonid euflenssEpnsHlemnL G ceneedl L e MLTLlemenr aUDMIeTer Sevfloraiser Geudluiuisd
LievoTL|&erfleb 698 SI6TeI60T.

GTEDSLITME0T &6UIT
6TEDSLITITE0T [HITL

Siweoflwiné

N -
= | el
TN g |
EEE o™
0 5o R

6TEVL T
GTEDSHLITTE0T &

eUEDTLILLD — 3.8: &) 6UlT H$SH60T OSTLITL|
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b

!

&S 5

| sflwneor eflemLulemenr 615fleyaFiis

1. sie00) eT6tor 2228 G1&MevOTL HevfloSleor IUPAC Qi eretteoreuns QHoHESLD?
a1) bibibiium &) bididium @) didibium rr)bibibium

2. A wpmib B gydlw seofloriserfler erepsLmmesr siemwliy (pemwmBu 152, 252, 2p8, 3s2 Hmb
152, 282, 2p%, 3s2, 3p° G Beuall(H FevfloMiisEnsSemLGWw GaTeTmibd Siwieuf] GaiLo s eor
CLPEDEEn M| GUMILILIM(h.

a1) AB ) AB, 8) A,B ) eTgI6D Q6demed

3. GaunupsdHs &M oD eeslane, (differentiating electron) sevflogSler aeuefléanLiqn&
WhemsIl eeTiefl L 2 eTan L iqed (anti penultimate shell) aseitm Gepd Hevflorhisemens
G\ &ITETOT(H6ITEN OHTE& D).

31) p-0sT&S sevflorhiser o)) d-esn&d seoflorkiser
8) s-a5n1&F Heofloriger ) f-asn&d seofloriger

4) YedTeu(HLD euMiILIL&erfleD, O1&BM(bé&LILL L 6uflendsHEhdE Sieunning erdlons SIS LU (beTer
uesorlemenTll QUNHSE FHWNS SiewWHSH(HHHMS euflens @LbEOUDMIeTET EUMLILIL| 6T8)?
(NEET 2016 Phase |)

a1) I < Br < Cl < F (eteo&Lmedt mILLLD S8 &flé@1D)
ay) Li < Na < K < Rb (2_Geona gymib siflaflé&eid)
8) APt < Mg?* <Na' <F (swwesfl oymid oiflaflésio)
m) B < C <O <N (a6 siwefllunée@o spmmed 18 siflé@L)
5) letTeu(BLD SH6vflomhi&EH6T S TEOSHLTTET SHEUTHEITEMLD SHTE00TL. SHEUfIOLD 6T &) ?

1) @Gemmifledr 2)) EOBHLTRE0T 8) FAuwid /F) Ljearpifleot

6.) Q@ 60l S H NIEWL LI Si(bSHS(bSS SIS GSLD SpHMed o FLIL&6T SCL ASM(bSSLILIL (heTemeT
(k] mo1-1).

IE, IE, IE, IE, IE,
577.5 1,810 2,750 11,580 14,820
8sgevflomerg)

31) umsioLgevy o) Gamquid &) siibleoflwid ) Sledlemedr
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7) epeoronid euflemsuleniemL il (WSHed Siwesflwns@SL Sphmedler aurflens
&) Na > Al > Mg> Si> P o) Na< Al<Mg<Si<P
@) Mg >Na>Si>P>Al m) Na<Al<Mg<P<Si

8) HEUMNEIT GnMHemMm HeE0oTLM&

1) oGs&m ereusLIenflsH 2 ML &EheT, Gemmeunenr GmILslersrempemiLiLl elunmyieTer GbiTLoleor
Siwefl, Gemmeurneor Siwleofl ST SHSHemeorT ALIMILD.

o) 2Gsm erevsLTNen{leH 2 ML & EH6T, SIH SHLOM6OT 6T SITLOEOTSEMDEmILI eILDMI6T6T 6T HTLoleoT
Siwevf], SIFHSLOMeoT Siwievi] T HSHlement ALMILD.

@) seaflveaiflems oI Leuemeoouied (Waed OFTGHUID CeddhE Sns euEbLEUTS)
Sevflomiserfleor Sie0) P i &IflSHETDE.

) geoflweuflems SiLLeuemevoruilest @nevorLmd  euflemsuiled  SLOBHE ~ 6uEOLTS
61560aVIDBUING| &0 HHTLD SODEDE.

9) etTaUIBLD EUENSLILIM(b&ETED &EMMEUTEDT 6TEVSLTMET BT L &SH0lBHE S SLOM6DT 6T60SLTT60T
BHTLLSFlement GOILNGLD euflems 618)?

a)Al<O<C<Cax<F ) Al<Ca<O<C<F

@ C<F<O<Al<Ca m) Ca<Al<C<O«<F

10) 9, 17, 35 wHNID 53 & WeunHenD (WMDHEII S| ETETUTHEMTS EILDHMIETET SHevflorhisenmeot F,
Cl, Br opmid | gydlwieupmledr eTlT GO 60T &n gl eTeSLTme0T BLL W&llisarfler auflens

a)l>Br>CIl>F ay) F>Cl>Br>1
@Cl>F>Br>1 ) Br>1>Cl>F
11) LedTeu(BLD SH6vflLorkiSEHET &6MMEUTEIT ETEDSITTEIT HEUTHEITEMLD ASTE00TL HEUfIOLD 6T8)?
1) y@omsleor ) &Garmifleot &) o1Gwimq 6ot FF) 60 6UDL_IT 83607
12) G @M eTe0sLamedt HILL WHLINleneor aUDHMIeTeTS SH6vfloLd.
1) MEDLIT60T ) G&mguib @) syisner FF) Ljesrpifleor

13) 4,87 oMb 12 & WwenmGW gD 6Tevoretons 6UHM Seoflomser  X.Y,Z wpmid Z
S FHlwemeusarfledr Te0SHLTTeITSHEUT H60T6mL0 LHILILSH6ET Gemmwd &iflwiner euflems

2) Y >Z>X>A ) Z>A>Y>X

@ X>Y > Z>A m X>Y>A>
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14) sapml: &600TbLIGSSLILL(bETeT emeNTHE SHevflomhisEheT aedlwid s SiweflnéeLd
SyHMed WFILlleneoT QLMHMIETETS).

STTE00ILD: &600T(bLIlg SBLILIL(bET6T S16m60T 5| H0fIoThiHEH6T Qe Sifd 6Te0&HLTTeoT HITLL
w&llIemeot QLD MI6TENE).

Si)  Sa DM LOOHMILD SHNTETOTLD &l @Tevorhld &fluimeor&i, GLOGID SMITETUTLONEDT &) FanMMIH &IT60T
siflwineor eflensaID S GLD.

&) &M LOHMID STT6ETOTD Sp&t ETE0T(bLD FIUITE0T S, Sy 60TTED SHITIT COOTLOM60T &) & MDD &IT60T
Fiflimeot eXlen&&LO6D6D.

&) 8amm| FEIWITEOTS S} 60TITEL SHNTETOID HEUMITEOT S
F) SnDml LHMID STT600ND Sl SIevor(bld SHEUDTEOTS.

15. (pgev WLHNID SrevorLmd Swelns&n HpDHMed WHILSHERET AHls Ceumunn QsmevorL
S1eT0)|6X160T 6TEDELITITE0T SH6MLOLIL

3) 1s2, 252, 2p©,3s! ) 1s2, 252, 2p%,3s2
p ) p
@) 1s,, 25, 2p%,3s2, 3p%,4s! ) 1s2, 2s2, 2p®,3s2,3p!
2> 489> 2P p p p

16. WetTeU(HLD HevflomhidEheT SIetuTLTeUSTH SFH S TOSHLIMTET SHEUTHETEMID E&HM60oTL. HeuflolD
erg)?

1) &Genmifleot &%) Ljeerpifleot
@) s &erdlgeot FF) &ebuT

17. Mg-ebr IE | opmub IE, wpemn@ui 179 whmib 348 keal mol ™! gy@b. Mg — Mgt + 2e” eredim
eXlementd & CHemeULILI(bLD SHMHMED

&) +169 kcal mol 23) - 169 kcal mol!

@) + 527 kcal mol! /) - 527 kcal mol!
18. an.(b&Hafleor HlemmoemmeHHed eXlemearedledr Fiflwimeot suflems

8l) s>p>d>f ) s>p>>d @) £>d>p>s ) f>p>s>d
19. Netreu(BLd euiflemas@peT Siwevfl Symraiserfleor sfluimeor eurflens erg)?

o)H >H'*>H &) Na®>F > 0> @)F>0%>Na*

F) ©emeus 6 6T &6 LOle6meD

20. Na, Mg wpmio Si pflwiemeuserfledn (pHed Siwesflns@Sn pHmed (WemmBw 496, 737
wHMID 786 kJ mol™ Sy@&b. Al-6or Siwerflné @S SyHMeD LNetTeUBLD 6ThS HLITHES SiHSeD
BmsSLD.

1) 760kj mol™ &) 575kj mol™ @) 801kj mol™’ rF) 419kj mol™
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21. euflensuieo @LOBHE eueownseyd, asTGHuled GoeldBha Swresad 6FbaIDEUNE
2 GeomsLl LetoTL&Hemer DML & mriled LedTeu[heueoTeunmieT 678 Sfluwimer g ?

31) auflemsuiled GewmFD&I, OFTGHuled siglafl&EHna.

) auflemsulled aiFlsf&EHDG, OSTGSS UL GeODEMG.

8) auflews HMID OFSTSS S Srevoriqeuid SiHl&KSHDE.
) euflems HMID OSTSH SpEW @TetorqQID GHeMDEDE.

22. evflo auflems SiILLeuemevotuiled SLLOI([HHEI 6u6DLONS E1FEAILDELIME| 6TESHLITTEOT HTLL LOSILIL
eTeNeUT M) LOTMLIGbED&I?

1) eungieuns SiFlsiflsHleTns) ) UNHIEUTS &eDDEOTDE
8) ereuedls LMTHMLOELEm 6D IF) (Pp&6edled Pl sIflsHmE et GemmEms)
23. Hetreu(mLd sevfllo Ggmigs@EpeT cpemeedl L OSTLTLemer &ML (beug) 6187
31) Be wmmio Mg &) Li odmib Mg
&) Be ommo B F) Be opmio Al
Il) YetTeupo GHeTafl&EH&HE SHHHLONS 6¥lemL Wierf]
24. mefieor SpeuTH5H60T FHlem UEDTUID).
25. :Ban erensLImenfléd Siwlenfl&delT eTedTmMeD 6T60TE0T? &SI 6U0TTRIGET B (b.
26. QFWIIM| SIETN)SHE(H LOI60TEH6MLD 6T6OTMITED 6T60T60T?

27. swellwnés@b ApOHDAISE SBM(bSHSLILL(beTen LleTeubD euenTwemnm &luwmeoTsn? "@@
signielett Qemertidn Fmllged SGeuTs LNeneursaLILL(beTeT  TesLITene B
GaemeuliLihld SHMHMEL SiwlevflLméGLD s;bg')g)sb."

28. awsefdb AbSHSbLSS ereslanersemer wha Mg, Mg2" wohmid Mg®* swesflaemer
SHEDG. @b s1fls sweflunssd pnHmed CHemeULILbLD Lilg 6T8|? ereT?

29. eTEDSHLIM6E0T &6U[T HE0TEMLOEMILI 6U6DTLIM)].

30. ((p36d Seflin&GLD SpHmened el @revorLmb SiweflnsEn SHHMmed eTLEILMIQSID SFSLD
ETENILD S MMIEVIETET 2_6T0TEMLOEMILI 6TEUEUTT)| EX16TE & 6UMLLI?

31. sewIwLL HlewmeoulepeTen emaDL TR iconiedled 2 eTem eTED&HLTME\l60T SHHMEOTEOTS)
-2.8 x 1078J g@b. ewanlrher sisoielsr sweallunssh Sphmene kJ mol™ sieodled

HEOOTSHSI(HS.

32. e S160)6N60T 6TEDSHLITTET SieWIDLIL| 6([H (PEHSEN SHTTETOIIWIMGSLD. Sig) M IWITSESLD SpHMed
LOMHMILD 6TED&SLIMET BHILL WHLIGHemer LUTH&Hes aFldng. eeurfl.

33. Z = 118%& 61&NetoIL H6vflob, 6hs euflens HMID 651G Ul SLIb aubmIeTeTs)?
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34. GEUNEUUTLLD 6TE00TSHEMEN JQLILIEDLWINSHS 61&Met(h H6ufllo uflems Si L euenevorulledr Seug
auflemauiled 18 sevflortiser L1 UNMHEH® BeUetor(blD 6eTedTLEmS FIflEIWI60Td: SHTLLEYLD.

35. 31, o, & wHMID I+ Sp&W HevflorhiG6 Ll6ITEUIHLD TESHLTTE SHEWLOLIEML GILIMHM)ETET6DT.
&) 1s%, 282, 2p® o) 152, 252, 2p$, 352, 3p!
8) 1s2, 252, 2p°, 3s2, 3p° ) 1s2, 252, 2p!

Bemeus@pet 6hy Seoflomser sefloauflens SiLeuemetoruiled CT asnGSluiledr GLb
G M)6TET60T.

36. MHBHEWEDT(H&HET LOMMILD S} Elq EWEDT(HhSHE160T CILITSHIEUTEDT 6TEOSHLITTE0T HEWLOLILNEWEDT H(THS.
37. Gamegarser 3sHedlgGarHmiLng FWIEOLI(beNS 6T60T?

38. @uevorLmd euflems Hevflomuserfledr (pTevorLL L LetorL&efled aCHemid ETevoriq 6meoTs
SOILS(HS.

39. siwerfl Sy SHSHlement sevorLmluyo Lmedlrkl (pemmulemeot exleurfl.
40. siwefluné & SHMHMEdltT 6l HGeor OSMLiTLleneor efleurfl.
41. epemeellL e\gmLfLllemeot efleurfl.

42. GamqusHeoT (PpHd WENLMESD HHmEOTeTs 6LdHetdusend L Gemmey; SheoTmed
215607 @I6vorLMD Sweflné@h SyHmed EsHenf flidens il SHsiD, aredr?

43. unedlr (emmullement LWIETLGbLSS aumLrdluib GGemmemIh LgsSHSled 2 6Tem K* ommib
CI” siweflsafleor siwenfl hrmisener He00I&HSbS. OSHMbESLILL(bETET ST6Y d,, _ - = 3.14A
44. Yetreumeuetteumenm eXleur]. GeId $&5& SNTE0ID &(IH5.
()  N-etr siwesflwné@o SpHmed O-g el SiFl&id

(i) C-sigmiefletr (psed SwelnsGSD SpoHmedleor WHIL B-sicmiemen 6l SiFl&id;
3i6s CGeuemeruled 6o LOMIHWEVS FnDHM)| ETETUTLMD SALOIWTSESD SHHOVISHE
2_600TemWINHME.

(i)  Be, Mg opmIib obGeNMW|&E&6r60T 6T60&HLTM60T HILL WHIILSH6T Leesluion@b. GCeid
N (0.02eV) ommib P (0.80eV) opflwieneus@bés@do &6t L &enney

(iv) F(9) efmba F(9) e-ameuneus eeun 2 blipellemeorwin@d. Speormed O(g)edlmbH&l
027(g) 2_@peumeug) eleuliL 2 1O 6flemeoTwm@LD.

45. HewrwenmLi 6Xlemeney 6T60TMT6D 6T60T60T?
46. 6reD&HLONEIT &6U[TSH60TEmLD&HSTE0T LIMedIrk! (Lpemmuiledr SilgLiLiemL emWl Si(HHSHLOMES SHITEYLD.

47. gn@H&er wwOHMId euflenssefled eTEO&HLITET HeUTHeoTemOUNd EMLHLD S 6UT SHSH60T
LOTDDHISEDET & M)|5.

107
athiyamanteam.com | TNPSC Exam - Video Class+ Test Batch-| 8681859181



LR M109@o t1PFE :2@ofir ||

(LoeD109wo tieFe)

o A _%%Wm_\,_ B _.__.H_E.,._.nw 192D 1090OBIILY QOO | TG Lo ENY @UM|OF LOWIBUTI|J0F
Bhwwu_ %Whﬂwce s PyoE BMMM [ELoLOMIdNY L9WILLWO(fiNe 2 Pl qimaco|fire [Ero/ (LU9LD109@oETiLCO)
:wﬁ&ﬁ:b.@%@ qE LOBrUTY0oF 9L [MIa1|J09F FOWIJI1WE W3 |FRUFO — J [EUoLoM@NY LUMOE LOWIRUTI|JOF
o 15193 ©Ene@oyio Pl 2@o|firo [EM9Q 1091919 @ LORMUCIJOF
gz chiw®e  Re@ds 1091109 [NLQIL|J009100919 ZE‘B1'BL'8‘]'S
‘Lohiiogort 17000 gD BLoLBIGNG Lo@ws@iS M@ PYOPL@IO O PF |
109)J0LrRICIYOE  L@|fito a2 WLRIYOE FOIIWE F@UFO —p T@m1eehiuge
(u) 1097M@AB 100919 GI711009URID T1QI QOGN
; 199|J9RTUCIY9F LOLO™T VN2 [iTONoiE
N@EFoge | | Yegmuo Eda gl %@ 100919 M-1e9NES (g2 a9 firto
10902 D2@0eRE WRIPBOATY :£L HD DY -Loew@a|fite IR
WeiBoue)mLL 9L HD 1@ 29|
01 9FF (g vv ®IBPUTIHRF 5L NP :
DL
[Pyee DI IIB 01@9109@ [in9 @ v %w weed®d - gi
€l ol
G 10917190919 F@uT — d 100119U0[@ANY MONaIotE
1090 B UM @a@awmw Qg 10011910 D oMY
8 —
Qoeke | UosF@TY foulige. LORRIRLY B logoaiiue ;2 NP FEE LoRrIY0oF
LoooRrRURLUMODIS Gagefie@e Eade wereued 8 lue woulGANYa1H Eoeed@
uoeewofito | OPPUMY®MIE| | | QAT BT 1 HP 119G PUBFDrUS19
@UBY — S
@i GagpefieFe | wemwi% i gLl
T Bt VOB FPUFO yoornie
Booe | | weif [ _ _
pUFumswg | | | FIFI@® e LR FDUFY 2@ QBT Leewfit
|JloeLw©o|firte _ _
| NITuF 19yvehiooen compniErog | |hILFY woyowehiogen mEITME _
_ 09[0IOIE TGO 1009911716

(NIWEY 109FF finofe 1090210091 1990RIRUT0IF |

@unfiue 19FFOroFe 109|j9w 1009 10M@0SIE
QIEF 10991 LoRHIagoN EMENIFOY qIda
@GINEME 1090LrUTIeoF (Z161) — HULUAIY

—| 2@fiM9 01)09F 109599

DUMILQIN9 109|JI9L™ITIJ0OF

gnlicem FEDe @
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¥ ©6metuTLIEOFWIOLIM(H
SevflomisefledT LietorL&el

@hmelienrd seuflo http://www.rsc.org/periodic—table/
S L 6UEMETITEDILIL LIWIEITLI(bSS, 6 2 _nedl&&E 01F60&H
SO L G(QLOLD, SheUT SHS6DTID, (S160608)
QENGS WwHMID seoflomiserfler Ui 6608 LISS(LP6Ter 6XlemTeys &le0&H5E
LIGOOTL| & 6M6ITE SHITEDOTE0MLD. G g ement (QR Code) 6v@aHedT 6151LIS.

. -
B127_1 1_CHE _TM

BemertlILESS5emsS SHoha &nbesslU L 2 geilenwsd (URL) slLés 6§is Siebeng ellenrels
80555 GUUILIGenar 6vBseir a&ls. Bl 1 (e 18 CUEHT e 6T600T QHTETITL. SHevfllorhiserleor
oan ML euemauileoment (interactive) meeor 46T SH60T S L 6UEDETTTEMILIE SHITETOTEDILD.

agifleysear:

1. SHeuTHFHE0T S Leuemevoruled emihg 6MHSS SHevlloSHMHESElenID eTEDSHLTMEIT 6lq EUEMLOLIL,
suwellunss SpHmed, SALTSHE Cunedtn SigliLenLs SHeUdsemens STLAL Levensuied (3)
GILIMEDLD.

2 ggneug QM SaflosHer 158 6snpeEdame ssaflosHler TSI Lietorserledr
LI LU 1606DI|LD SHITEDOTEDMLD.

3. geleen(p SeoflosdHler 2 _melemeoud smevor Visual Elements image (1)-emwi§ Q&mb&HES.
abs b HeoflosHlein 165 2 eelleameid SiSseflloSemnsll UDBIL Fn(bHed SHEHeUEOS6T S Ll
LeoensUiled (3) GsmedTmiLd.

4. ypaursser i Leuenevoruied 2 flul asiflefemer (8) €sileusedT cpeod, 2 Gens LHMID
SIBe0NMISHEm6NTE SHITEOOTEDITLD.

5. peflemwil  (7) UWETLGSHS QSTLSSILLL  eeaulubleneule seflomgefler  Quin
15lemeD6mLOUT60)60TE &HMTETOTEDITLD.

6. @ eGP asnedlenws (Blocks) (6) Careyasileuger eumuilens s, p, d sievegl f OBT&HS
H60fILOMhISHEMETS SHITEUOTEDLD.

7. UL & (2) swbes euflensuiement (5) asifley 6sileugeT eumuileonss QOSMLITLenL I
H60fILOThISHEMEITS SHITEUTEOMLD.

8. B&& eugliunersenet (Clear Filters) (4) Qanbé@euseot eumuleons smisemmed GLomesmeTeTiilL
esifleysener H&H&SE0MD.

| EREREE
s L

aaiiﬂﬁﬂuﬁﬁﬂﬁaﬂmi&_
A R
S e e e e P e T P e
rin o1 .’Etﬂﬂiﬁﬂﬁﬂﬂaﬁti‘iia

ﬁiﬁi ﬁﬂﬁﬁ ﬂiﬁﬂ EE
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_ owold4 |

60N Q60T

A
Hydrogen, third most f’mmsﬁ]m G &Mhi&el @
abundant on the surface

Sl ugdHemwd sHMMIHS LeoT6oTT
= geofllo  euflems  SILeuemevoruiled  emaunL_T6eufleor
8L sFlement HILIMLILILI(bSSISHED

of the Universe, is being
visualised as the major

feature source of energy

= emanLrnefler eeueiGaum LGsTGLTLILSemeT
BLLm&e0

Ll MEUDLTR60T SWIMlEHGSLD (PemmE&emar 656mSH &S0
= emaNLT60fledT LI6UoTL|& 606 66T @560
] mRMLITR60fl60T LWLIEOTSHEmET ©_600TH HHMIHED

. uebGeum| euems emaLemIbeHemeT GeumiLithSHE
MH6D

= Brfledr euqeuemOLI DM SinflelledT CEOD BigedT
Suin wHmID Ceudll LievorLsHemer 6Xl6Md @860

" slqe0T B LOHMID ewetTemr  CeumiLihSE
amflaed Gueud Bifledr Hlq6TH HeTememW HEHH
HSHS (Wemmulemeord 6\&ifley C\FLIGED.

eoeumMLFWIT
(1743-1794) . se0T [Heor LLMGD WHMID ST LIGTOTLS6mer
EORDLTER60T LoHMID 4 &Herdlsgedt efleTd&Sed

SyFweunenm uwiflLmd. 17876d
Geudl euwiflibaaésneot Ll
(Wemmem AM(Lp&LILI(bSH 6o,

] MEDLIRENT  OUITHeDEDH SWMlHsed  HmIDd
SIFHET LIGOOTL|SH 606 616 & H60

r = MALTE60T QLT T&HEm &1 60T LILLI6OT & 6m6ITLI
3 UL 1q WIeSI(h&Hed
] .:j:-n:. SHFW FIN60TSHEMEI LOMETOTEUT SH6T LMD EWIGVILD.
3EBH2C
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4.1 unL Sipl(psLd

MR TE60T 6TE0TLISI, 6(H 6T6DSHLITTE0T
LOHMID @ LUGCIMLLTeWeTs 61&MesT(heiTern
1818 ererflemiowimeT Sieomieun@&L. Ged WwHm
seoflormisemerll Gumenedtnyl (bedlwib &er)
Bt HedD EeMeTITSIMEIT  6TEDELTTEDT,
sigs smeleor Cprg eflemssHE 2 L Lk
UGSUTed SiemHGIETENGE. [HID SIOTDTLLD
LWIedTUGbSSS nlqwl BT, sMFGumemamnl Gl
LODID YIS
Gsiomisafld enmD TR 2 _6Tend. &b
Heofldd eTeddHLIMementl UMMIHLILS 60TM6D,
Q5 9odle elementdperr LSHHSHTHWD,
FI600) CPE0&EnMT&EYD (H,) smesorliLphEng!.
areuflend, euerflloetoTLeoSHHled ML T 60T

GumedTm  ELIHLOLITEDITE0T

aumy WssGemnhs e 2 eTeng.

411 sevflo eauflemd o1 L euemevoruied &L LD

60 QDT 2360f160T 6T DS LT 60T SI6MLOLIL| 1S’
&0 @& &I 2_Ceonshi&erfledr GILIM&|6umeoT
B 66T HMEOT Fn.L_(h 6TEDSHLITTEOT SH6MLOLILITE0T
ns'y R&5IHGSEME. GCLEID DL TG
SpsaetoiLeumn &1 2 Geonsrhiserfler
LIEO0TL|SEWETD 65 SIETETS).

1) &nmr 2 _Gensmsenerl Gumet@Gm (Naf,
K*, Cs") @mhemm GoiLbledr &emio 2_emL Ll
siweflemw (H) 2 _meuns&Hns.

ST 92BNl & emarLl
Na,O, Na,O., Na,S)
DL TR  Canenedbha6T
yoHemebaer  (H,0),

(H,0,) womio &edlemUbEHemer (H,S)

S _(H6uUM& @ & 60T M 60T .

2) (NaX,
Gumeor@m
(HX),

QU &M &F(H&HET

GumerCm,
ML TRETLD 6(h5 & 6l M ETTEILIN[HETTSHE
Q& WeOLI(bED &I

ST 2_CBedn&rhl&emeLl

&smre_Geon&hiserfledr Sweflwné@L

Synmedledt WEIIY 377 wWwsed 520KJImol™

111

6UEMIT 2 6MeNg.  SH60TMeD, 6WEUDLITE60fl60T
siwesflné@o  HpMMed, SHMre_CeonshiserT
Gumevedtm)l 1314 KJ mol™' ereorm oiFHs

&l flemeors C1&IT6TOT(H6ITEI &l.

Game a6, Gamene(h Siwenfldemer
(X7) e_(peuTsHEeUemSLIGLTED, ML TRETIID
R anmIé
ML 6w (b Siwlevflemiwt (H) 2_mHeuns&Hms.

6T 6D L_ITITEm 60T 6\&IT600T (b
8y Sweoflluledr 6TEDSLIMET  Si6emLOLIL,
O/hg 6UMW|EUNEDT QneWISH 60T 6TedSHLTTE0T
Sifgyb,
M EDL[T 2360f160T 6T6DSLITME0T [HITL-L LD SILILIT60T &)
GamegarsemereilLd Gemmeuns 2 _6Tens).
60 EUDL_IT £260T, 6D UDL_6MIT (b Siwlevflemwl
2 _meunsGl  Suiebuners  Camemeiser,

SiemLITenerT  QSHIETOTS).

Gamemedr  Siwesfluflemeor 2 _(HEUTSHGLD
Quiellementd  SMLIQEID  GemmeunsGeu
2 _6ieng). Bsemenr  Sp&HaevuT(heiTen
6X1600 60T & 6M6TF FMeOTMNSHEH 6\&BITE00T(h
MWD,

“oH,+e > H  AH =+ 36 kcal mol"

%2 Br,+e > Br AH=-55 kcal mol™!

4.1.2 emamLngefleor oGFmGLmlyserT

60 QUDL_IT 83607 Buwmnensuiled
HemL&aLaunId cpedtm GsmGLmliL&emerL
eupmieTengl. Sleweuwneueot, LGImLiquib
(H @eveog H) quyliqfluin (H* siedeng D)
womio fiiquib (H® siebeog T). Seummyier

ofls semelled (99.985%) yGomiiguwid
smeooilLGbEDg. @& 1Bl LT 60D 60T
eupl;psens G oBanGLmium&LD.
yGomLig wib
¢ 9
[ ]
_ﬂ i
: >
U >
qupligflund  flliquib

ULLD 4.1 emenLreufleor @FmGLmliy&er
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QUL 195flu IB6MS SHEOT ML TN ETOTNID SiemipSseond. &% 0015% el HemL&HEME.
emanlrgefler cpermmeug @GsmGLmiumerr wKflliquid s HArlsenGey HewLsslOUMID
&3iflses seorenujenLwl oGsrEGLMILTGLD. & CHTImLNg 10™ enemL TR 60T HET)HEEHHE,
& uiflliquid s aretn eNdgsHled 2 eteng. @eueunm) ewamLlTRer oGsTGLIILSemaT
euprpLiugleorned, Sunensulled HenL&ESHS Fnlqlll 6M6UDLITE60TT60T S H,HD,D,, HT, T, LOMHMILD
DT gydwereunss smevorliLitbdleorment. @bs GsmGLmliyserfledr LIetorL &6 i L euemevor 4.16D
Q&M (b&HSHLILL (b6ITEIT60T.

SILL 616m600T 4.1 e Te260T, Uy Ligfluid wommid fllquid cpenssn miserfleor LIetoTL&eT

LI6OOTL| UGomliquud | iqupiqrflunb qfilquib

Sig00)| [Hl660 6EUDLTE60T

GG H D T

2i600)| [Hlemm 1.008 2.014 3.016

1By L rmedT&serfledT 671600T600f156m 8

S1600)|58 ([H6N60T [ElemEOLIL|SSE0T6mLD Hlemeowlimeors) | HlemeowimeoT & &SIHfsEHS
SH60TEMLOW|6WL LIS

(t% =12.3 oyev01(h&ET)

CLPEDE S )| EDEDLIT 60T H, D, T,
Bunensuiled HenLbGn Sierey (%) 99.985 0.015 ~107"
Ce&HE M) Hlemm(amu) 2.016 4.028 6.032
2_m&hlene (K) 13.96 18.73 20.62
e&ndlblemen (K) 20.30 23.67 25.04
31 600)| & & ([ & & (E1h & & 60 L. B Wi Ui 1T 60T 74.14 74.14 74.14
egmenene]  (pm)

lemeolomm) QeuliLBlemed (K) 33.19 38.35 40.60
Aemgeyn) eredramedd (KJ/mol )f 435.9 443 .4 446.9

T 1NemevoriiL) LNemeymitd SHHMED

41.3 »T5ESHM LLHMID LTI 6MEUDL T g360T

DL TR60T SHeun)ellelt JNTNISHSHTH SLPTN] O1SHM6TT(h SHSHSDE. LSS M) 60 6UDLT Q60T
o evorLn@ Gung, @Teioih AL IR SiansHsEHoHeailar &spndl @Gr HensulGeoGwim
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siveng erdleardn HemssaflGeom, ULSHH6d
&E00T(hETETEUTMN)| SiemLDIIEOND. @hg STevorh
60 DT 83607 CLPEV S T M) & 6T
(WwenmGuw T5CsM LOHMILD
M EUDLT Q60TSHET 6T60TM)| HEWMLPESHLILIHE60TM6DT.

OO0

T5CHM — ewEUDL T 2260 UM 60@MLT8260T
gemm  eeuliublemeoulled,  FTHMTevOT
emanLrgefled 75% SpT5CsT, 25% ummm
EUEMBW|D 2 _6TTemenr. HTSHCHT EUEMHSHWITEOTS,
afla  Hlemeolys
SHE0TEMLOU|EMLLLIF). 6(HELED S 6D EUDL_T EQ60TTE0TH

elgLoment
U

ungnm  euem&emuledl
LHODTIH EUDS DERDLTLEDTTS  LOMMID
QFWIE(LPEmM
ereuflemid

UMON 6maNLTRT 2 _(Hheuneudn@& &Lolblened
gneens o ereng. Lemmlilqeord, &moy

O&HEYD  ELDGHIEUTEOTSTSLD.

(&EMmMEUITE0T eauiuflemeouied

(onwreot) Gumedtm eXlemenT@eus LOMHMSHEmETE
G&TLUSEOT  CLPEDLD, UMOT  6DEMLTE6meDT,
ST5CHT  MHADLTRE0ITS  LOMHMEDND.  LOl6DT
UML&S6D ELPEDLOMGEYD LIMTT  60EUDLITS26060T,
2HTHCH
800°C& @&l
eaulLLLGSSIHe, O,, NO, NO, Gumetm ummm
BMHHS
Gsrgzed sebeng Lmell Hlemev/isony Hlemeo
ML TR6ne60TE G&IT H560 S EIL (pemm&arflgId
LN 6DEDLTR6n60T SHTHCHT 6MEADLTL60TTS
LOMMMEDITLD.

DAUDL_TE60TTS LOMMMEDLD.

afsomer  eeUlIUHlenedHE

SHEOTEMIOW|ETEN  CLPEDSHFn MI&EWETE

SHT5EHM WOHMID LMIT 6DEDLTR60TSHET,
&G aflgonerr GaudlILIEToTLSemenD 6H Fled
IMULL. @UIDHLIETOTLSEMEMLLD  EILMHM)6TET6DT.
T(bSHISHML LTS emamL_Teeufledr
2 m&Hlemed 13.83K Speotned, pTSHCHT
emanLTefledr 2 h&hlemen 13.95K H&Lb.
umgm  emenLogefler asndlblened 20.26K,
syetned  ATHCHT  ewamLInefler Qs
Hlemed 20.39K op@lD. LM ememL Tegeufled,

(3 )1

113

S0 5HS[HHSEIT 60T &LPME eTHOTHT Hlemauieo
SIEMLOEUBTED, AH6OT HMbGHH HHLUYS Smedr
hRfonGh.  BTS5CHT  emaml meevfler
&nbgd Houyd Her, e YGTTLLmeufler
&S HHLYd Hmemeorl Gumed GSmevorh
DLMHKIGS SHSLD.

4.2 emamLTR6r HWNflsHsHe0

Was dnflgere) Sifed Siebedg SMILD
&b Hiflemeor LOGITEOTTH LGSHHE EPEOLD
015G SMLEHLOWITEDT (>99.9%) emamL T e6meoTLl
QUMEDMLD Si6D6DGH GEMQUID DD TTEHENS (D,

eumiLmfwd  ememlgnsendd — Gumedtm—
eumnmleot B &H&HemTFmNED LO\6OTEOTITH
U&SGID 6L E6ME0TLI 6ILIMELLD.
Si1dletTeoTTMHLIGLILT6D 1% GmriLdleor

euUMLINT&EYLD, HLoL (iron) eTiT LOledTEUMLINE6YLD
eFWeLLIbEDG. SmLllenb @bwenm eLpeoLd
afle a6 eHADLINMETSH SWlHHED
oun@enmany FHwns AnbHS (PenOWIETM).

GmoTLdledTeumLi : 20H—>H 0+%0,+2¢
erHITLOeOTEUMIL :2H,0+2 e—>20H+H,
QLG ewnds eflemeor: H O - H + 7% O,
421 peuss swmfliy

SIS SSH6d HIHSHNHLD (zinc),
@moy (iron) eewerefwd (tin) Gumedrm
o Geonamisenar, HISHH  OeDrHhISEHL 60T

elemeotfllLE O\FULIEUGE0T CLPEDLD 60 EUNLITE6M60T
erefidled  swnmfleés  Swieib.

Zn +2HCl > ZnCl, + H,T

Bi$s enanl GrneGemilé sifled
SIS HbSS SiLOleOLD

Y DL TE60T

~

ap— :—1 3
a g

— &16S BNsLD (zinC)
LLLD 4.2 6usS5H60 emeUDLT 22607 SWIM15HSH6D
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4.2.2 aamfled (pemm Swimflli

el G &MiueTHemar, Hrmelenuids
G1&IT6TOT(b LOM)| 2 (THEUMEHSLD GIFILILILD (L emMUeD,
318 & sienailed emUDLT 2260607 S SHWIMIfl& & 6DIMLD.
Bib(wemmuied
smanL G SITIT LI6OT&H 60 6IT BrmedluLeor
&60IH&l, 800-900°C eauILflemeouied, 35 atm
S(R55SF6L HsHa6e0 element Geus Lombmiuileor
Bg QFsHH emaDLlrmer euDlLbEDE.

15585 emenrLl Gumedtm

CH4+H20 — CO + 3H,

wLHODI®  (Wemoulled,  AFEHIL b
QeulILBlemen&H & QeulILLILGbSSILL L
soafluler 155, Brreleowsd o6ssSH
&MIueT  GMETT&HemEBD, DL TRETIID

eupLUUGbHTmeT. @(pemmuied UMLILIHLD
aMUSSHET SILhAW  seemeu BT eumy
ereTlLbAMG. @HemedT QFTSLY  eumy
6TEUTEYLD SIEMLPSHSHEDMID. 6IDSHSHE0TTED LOMHMILD
dleo ererflul
Gumeotm  &IflloFBaILoMmIGHemeT S

6m DL G &M LI60TSH6m6ITL
M@
wenpuiled Fwnflss  SeueunydbHae0emel
LIWLIEOTLI(bUSTEL ESH6m60T 1S LIL 6N eTedTm)

SemPSHHOTEMMID.

C+H,0 ™% CO+H,

. %/_'/
Bieuny / OSm@&Liy eumy

B eumyeXled o _eirer SMTLIET

CreTTsengenL ST LIS —6DL —HHENFLTS
LIHMSED:

Bieumyé &60D6W 6L 60T, o185
siemey Bonelulemenrs Gaism — 400°C
eeuliuflemeouiled, &apoy (iron) / smomD
(copper) LOMOIlemILIS
6\&ITE0OT(h6IT6IT (shift
Converter) auflLNsE OFQISHHIEUHET CLPEDLD

elemeotGeus
wmomn 2 emeouileor

Bieumd sevemeuuiled 2 _eTemr  SMTLIEOT
GneTEens®h, SMILENT DL Sh&HemELTS
LTHMHEMLD.

114

CO+ H,0 > CO, +H,

Gumaetorbeter (pemmuied 2 meurneor CO,
eumCLmdwip SMTU@eoTL.

2 _Mlep&LILGbED .

6UITLL| 6UIT6DT &),
HEMTFEOMED

CO2 + KZCO3 + HZO -2 KHCO3

4.2.3 1guygfluib swimflgged
&60T e LOGITEOTT LIS SHS60

gngnrevor Hfled 1.6X10™* gs6isib seotHi
o _eengl. seor Hewmeli YGTmiiqw B (H,0)
31515 166y LIfl60 & Si6mL W& o Lq U1 &). 6T60TE 6
Bewr 1letTeormh LGSGSID Gung D emeu efiL
H, eflemmeuns GeuellGumidng. erepdlemen
sHemgaedled SHeotHfledr aFMley GMUNILS55565
siee] QHEHGL euemd, LOETETTNHLIGSHSH6D
QBMLABE  HepssiuGEngs. Seveurm)
HUTHemT OSTLIFAWNS OGTEOTTH LiGSHSH6D
6151L6USE0T epeold 1qupLiqfluid eUDLILIGEDE).

1oledTevTIT D

2D,0—uess® 57 D +0,

424 williquib swnflésed

wedt unLliug@dulled @MU (heTememsL
Guneormy, 19flliquib H&5s GewnHS SieTGe
SMevoTLILIbED &) aTeoTGeY, SIETN)|&5([H
Herey 2 emeouled, NGHwGHedr 1Og
ewgeuns SuriGd Buplrrener Gorgs
asllg, 6swHens (weomulled 1gflliquid
euUDLILGLEMDS.
SIENHSHH MHD ellemeor LedT euBLOTMI:-

85FasWwed  (PEMMEBSHITEOT

671 - 1 4 3
,Li+,n—, He+, T
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4.3 emamLrmefler LeiorLaer
4.3.1 @WIhHLeToTL&6I:
HQDLTRET, HDLHM,  LOETUIODHD,
Gemeuwmm, Wseyo @Geoameor, ererfldled
Slupmé &niqwl eumy. & Qb (PeneTeUDD
T 600)] P& DTGSLD. &OMHS
eeuliublemeouied aF & S(1P5SHHH DS
2 LSS B 5 6meot BILOT&S&SE0MLD.
MDLTRET &S Fnhsd QbsHe: ellener
MANLTNET  CLPEDEFnM60T
wmfledlsefledr Sy
S LeNemetoT 4160  G&HM(bSSBLILL (HET6TEDT.

QIMHEMTGLD.
ueoGeum  Swm

4.3.2 Geudlli uevoTLSH6IT

EMEUDLITR60T, HSHFlRenL 60T elemeotLif b
Bewors smHNE. Seielener sifls Sphnened
eeuafllLGSSHID QI 66ILHSHD  [HlS(QLD
elementiLIM@LD. Qeielement eTfILbl60THE060TH6I 6D
OledT 2 _pusHH eFeuHled LIWEOTLIbEDE.

2H, +0,—>2H0
Bemall GunenGe, 60 DT 83607
GamegeisepLer ellemetlflibgl, Seummler
CamemeohsemarssmEDS. aefl  @eeons
Hlemeoulled &nL, L@EbIflenL 60T 6l6Uq&HGSLD
&H60T6MLOW|6ML LI eXlemeoT Hapdng.
eefl 2 eter  Hleweoulled  &GenmiflemyL 6ot
siemp  eeuuflemeoulsd  eflemeotyflEmG.
GleuLILILILIh S SILD Gung
Bemeoidlng. SCWMqeD)L 60T  [HHLSHSHID
ellemeoTwineoT sl @ &6l Geudl aflemeoTimGLd.

HCrmblemL 6ot

H, +X, - 2HX (X=FECl,Br&I)

Bom&evoTL elemer ewm@pLserfled

emanLIgefler p&HAnGearhm  eTevor  +
SHGSLD.
2 GeonsrhisenTeor 0SS WD, G&miq b LoHmILD

aFla elemeTHHmedT 2 _emL I

115

sreodlwd  gydweupmiLer  ellemeorfib &l
ohF 2 _Beonsrhisafledr 6mamL emT(bhHenend
smAomE.  Bhs
smanlrgeflear  SpsHednGarmn Heweo -1
SHSLWD.

DL 6WT (bSH6rled

2Li+H, > 2 LiH
2Na+H2—>2NaH

&iflo Geudluiwiedled, OFHTGLI (Wemmuiled

GaIWmhi&Hemensd SWfl&HGLd Gurgy,
MADL DI (hSHET Qb&HS elemerTaLnpenTaL
LweTupdmg.  OsSHwb  sigibleoflwid

emanlengd oMo  Gsmauwid  GunGmm
emanLena®p Gumedtm wHM  (WPeHSWLomeoT
QbL5S elenaTaLTBLeEmeTs SWfleasa)n

Bemeu LILLI6OTLI(h & 60TM 60T.

4 LiH + AICL, - Li[AlH,] + 3 LiCl
4NaH +B(OCH,), —> Na[BH,] + 3 CH,ONa

Rb&HS
HEOTEmLD

ODLTRET QM  ADHS
eNlemeuTEOILNHEMTBE  E1FWIEOLI(HLD
2 _emLWG. BTG SNEMMSSLILLL  [Hl&H&He0le0r
(weorevflemeouiled  emamLTmedt  Hlemmeymm
&Iflo&@ &L 6L 60T BeisHema
ellemeoryfibg  Hlemmeybm G&FLoMmISemeTs
SGE DG

HC=CH—"-H,C=CH,—"*-H,C—CH,

4.3.3 1quyLigflusgler Geudlll LevorL e

60 GUDL_[T 836M 60TLI Gumeot@Gm
qupigfluiwd psdnenier eflemerLfibs
upligflub Spéensnh eTedim &Heor Henrd
sHEDE. Caneogearse@bLer elenerfibsl,

sieunmlest  CamenebhHemeTdH  HIHHME.

2D2+Oz—>2DZO
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D,+X, »2DX eugsLeredled SWMiLSed SibGomesfluwi

LI W 60T LI (b & :
(X = E Cl, Br &) G=Dal
380-450°C
quy g fluigHedr uFleS o eflemeorasel N, +3H, 2 NH,
200 atm/ &Ly (Fe)
eXlem 6ot 1Bl& (b gsLp6m6DLI
. . . . 2. esmpinaneneoserfled GILI(BLOETEY
OUTMISSI, 1qup L iqfluioneoTs emeunLregevfleor
.. . . SHEDILILIMTETTSLI LIWIOTLI(h&SLILI(LD
G &7 & erfl I 6T e 60 6D L [T £3 60 60T, oo
QD SHHEVTTEED, SMTLIE0T

LGS WnsGeum Si6be0 s (L(LQeuSILoNEBeur LeiT
. . . . Gmetnéemaiq0lpha  SMOTSHems(Cu)
wempuied uHedp aFLSANG. Seuelleneraa
. .. . . . eflemeuTu) HEUINSES E&Me0oT(h SWINlSHEL
gy Ciqfluib Siebend) seor Hemmll LwledTLbSE

L Wl 60T LI (b &) )
151810 & LILI(h & 60TM 60T D3l
CO+2H —8 . cH.oH
CH,+2D,—CD,+2H, 2 3

3. Pt/H, @i uwetumsd), Henmeymns

2NH,+3D,—»2ND, +3H,
61&M(QLIL| 6TEUUTEI6TTTILISHEMEN  6UEDT6IVLIS

4.3.4 ifi’ g Hedr LiesorLiEer ETEOTMEMPEHSLILIHLD Blemmeymm
esmlyserns (Margarine) LmHmEDLD.

gfiliquid B - sisemer 2 161D &HSlflWIsHs
seoflonGb. BeT SiewT Sy sTeb 12.3 4. 2 Geonmseiwedle 2 Geons
24 6507 (b & 6. SHMEbHMET iFls GeuliLflemeouied

o Geonsons QbHS DL TR60T
T—)He+ e

LWIedTLGED &)
4.4 enamLrRefler LWweTseT CuO+H, > Cu+HO
1. QBMPIMETemESH6ITleD SWMfl&SLILIbLD WO,+3H, > W+3HO

smamLreeufled 90%5& Guoeb,
sisasnPimemen e & efl e G uw 5.  signiblee D EUDL-TEE0T 1oDDIo

P e LS 1 B8 60 EUDL_[T £260T— S} SH &L 60T 860 6 ELULLITE0T F)

o _Geonsmi&semeT @QLLE|D, 66U Lejb

eXlemeoTOLIMHEMTSHL LIWI6OTLIGhED &l

a1 Bonevfliumemeu OlLiHLo6Telled HWiNflés LweTUGED .

LwedTUbld  Camui(pem I . . o
® WUIY@D 8B5S S 6. [OM&H6&HL(b&H6marT 9 &l HIHETEHLD

9 _SHNTE00TONGLD. empLfled  Sibleoid, ) ) ]
erfleun@penma B 60 UDL_IT 83607
9 [rhi&Gel  LOMMID 66U OB &I

d oDl eHTD HwerTu®b&DE.
2 eimerfl L Geudl& GaLorhl&HemerT
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erflfleTseomhiserfled, LOl60T  SpMHMEmED
2 _pusdl
LIWLIEOTLI(b &M &l.

Q&I 60 EUDL_IT 83607

LI NG
Seir

THMISHOSHTETEBLD HEOTEOLOWITEOTS). LOM)

60 QDL [T £26 60T (wemmuiled
BleTETLLID  Q&FLWD  euensulleomeor
2 Geone emDLeDIh LO60TSHE0MRISET
T &H@&LD

swunfliudled  HeuetTHemS

eUemSHUl6d SIMLOMH SHIETT .

uLLb 4.3 gn&easL. erfleun perfledr LwedTUMh

4.5 emamLrnefler G&TLomk &6l
451 B

emanLrneafler Gafomnisefled Wes 1H s
sieme] Quihemsuied HewLlug HIm@Lb.
polufetr  Guoumiifed 70% &Led Bamed
gLl peeng). &1Geu Bifledr (e edTemiowiment
SHSMILONGSLD. eTevflend sL6d Bifleb Lied 2 LiL &6l

117

&SmO (HLLS 6oTTED GHITIqUIMTESL LWIETLI(bSS
(WwigeudHlevemen. SiemeosHg 2 ulifleorriiserfleor
eunpeiH &L BT SiqLlILemL SYSTILONS ©_6Teng).
Bog 2 Led 65% [Fifleneord 6&mesorbereng)
| il

’ SyS@sM HmID umgm B

60 m e 15 er & efl eor
UG BLn@amet &L (haerfleor
BLESHITE
LHMILD &fll GBIDLISSI60T LIED O1FWIDEm &S
Bamarserfled 1305} SNETOTLILI(bEMG).
gbusdHed  elevoreleueilufied, TSCHM
Bfleor  NFFHD  HEUDTHNS
FIS&leTengl. emamLTgenerll GuTeoGey,
Efleveud oisGen wHDD Lt B
6T60T EUEMBLILIbSHSHEOMD. A THBHT Bifled
2 etem @) EWEDLITRENT SiTV)SHE6I 60T
&G Hlemsuleuid
umgn  Bifled 2 _eten @1 emEDLTRE0T
SITN5HEHET60T 2 L H[HEHSH6T  eeusiGaum)
Semsuled  SLoIFETMEDT. LhBludleor
eauliuflemed (300K)ed Bifledr SpT&HGHT
wOHMId  urgm  eN&gD 3. eTeuflemILD
&emmeureot  eleuliLflemeouiled  (<50K),
umgm  Bifledr 66y  siFlefESOTmE.
OUTed  BMETIILIGENEDSS — SMLIGEID
BLESHTS snl Lmisaflled oifles ummm B
snevoTlLbEDE. Bfledr pTHEHT LHMID
umgm  ef&sD 2.5.

oo L L_ThI&6T

LI

2 I B([HHSHET

A/O\* */O\I
H H H H
| | | v

2156sM H,O0  |nppr H,0

4.5.2 @uihHLetoTL &6l

ererflled

BILOLDMELD.
CLPEDE - )8 6TH S 6L GILILLITEDT 60 UDL[T 23607

BImHD
Fnlqul

Brmeorg)
syellwinsss

LlemevorLiflevred, &mISsLILLL Hlemevemioufled
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(Condensed Phase) Honeorg sefllds
uetoT&emenl eupBlpéSng. Bifler iHa
2_emmHlemed&@LD, &Sl Hlemed&H &L
Bifled 2 eten  emamLrmerr  NemevoriGu
snyeooon@o. mifledr fleo  QuIHLeToTL &6l

SiLLeuemeoor  4.260  GMIINILLILL (beTerenT.

SiLLeuenevor 4.2 — B,

SySweunrledr LIevoTL|&6i

serby, oiflserBi

LI6D0TL

H,0

D O

T,0

CLPED S En M)
Hlemm

18.015

20.028

22.0312

2 _emmIHlemed
(K)

273.0

276.8

277.5

a&n&lHlemed
(K)

373.0

374.4

374.5

o1&
au_lfr,&,g,] .
SI60OTLILI(HLD
eeuliu flemed
(K)

277.0

284.2

286.4

a1 &
SILTSS
(gem™)

1.000

1.106

1.215

SILTSH

(gem?)

0.997

1.104

1.214

gyl
SI(RSHSLD
(mm Hg)

23.75

20.51

19.80

unm@&hlemed
(cP)

0.890

1.107

LOl6OT &L
ommledl

78.39

78.06

9 _(HeUNSHeD
ereotHmevLdl
(kJ/mol)

—285.9

—294.6

SyeXlLingen
eTeoTHmebLd]
(kJ/mol)

40.66

41.61

118

FHeoflG SOIUSL
Hlemeoulled siemenTsg sTeysSEBHLD 298 Ked

SMLLULTS
Q&M (b& & LI L (b 6T 6T 60T

453 GeudlliLetorseit

2 _Geon&id, SiBeonsLD LOHMILD
B&ITLOMI&(ETH L 60T Brmeor g e6ueuBeum)
&60T6MLOW|L 60T eXlem 6ot flU1& &g WLIS).

&sMT 2 _Ceonshser Hd  eflemeorsHHmeor
Hesemel. @emeu BT Geflihs Hlemeouled
QEHeTID &l IHEWET FlenSHEUEHL IIE
65L& emaDLTmemeT ceueflGumbmieusiL 6o,

SIS HMIFMONS  SHHHOTME.

2Na +2 H,0 — 2 NaOH + H,T

eufledwid Hedlm, eemeoTwl ET6COTLMLD
NG 2_BeonahiderT, HMTL_Be0nsHhishemarL
BLedr  eflemeoryfléledmeor.
Syeormed  @eunmledt  eXlemeot HmedT
DV &SEMMEUTSLD.
MADLTTHEDF (b6,

Gureor@m
&M
2B & k& 6mert
Seumniledr
9 _QBeonahisefledl emaDLINESen&(h&hemaTedlL
&WDHS

S

HMIHMEOT 2 _6mLUIEME.
Ba +2H,0 — Ba(OH), + H,T

floo QemLFlemedd Hevfllo 2_Beom&H k&6,
gLmeor BELGeorm sievevg BrmefuyL Georm
eflemetfiibg SeUDMIEOT S &HEME(Hh&HEMEN S
SHHOTDEIT. T(HSHHISHHTLLNS, 618 Ehg:L 60T
By (iron) gl Brmeflenws 05158, by
(iron) sy&emenb 2 Heundnsgl. Seueieneoruied
DL rger aeuaflGumnSng.

3Fe + 4H,0 — Fe,O, + 4H,T

6L WOHMID STUIUT Q6NEHEL (b GleuliL
Hlemeouled L bGw0, Hewrs HemsdHdleoTmeot.
dlebeurt, G&med(h, LT &@GIfl LoMHMILD 6L Lq.60TLD
Gunedtm o _Geonsriser HHL6eT ereuedls
ellemeorio Yfleudlebemen. Heoflo Hlemeoudled
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© eTem  SMTL6T, &eOUT LOMMID LIMELIT6n
BuredTm SIBEOMEHMHIGET [HIHL 6T FTSHITTETOILONS

elemerLifleudlebemen. BmHeGurdeib
(pedTeoT@Ir SO beTemeumm) ST LI6OT
OFEHGHL(b  SDEDF  6l6UEHIL (b 6Ll

Bemeouled BrmelwLer elemeoryflbg BT

amnyeneus (CO+H,) smEDFI.
MO, GameReTsHe6T BB 60T
elem ot &l Sidlend HEDTFEMEDH

SHEOTDEOT.  TbSHHISHTLNS, &Cermifleor
BoLer eflemeryflibg emaml GrmaGarils

SO0 HEMBLL|LD emanLGum@Gatmren
SVOSHMSWID  HHIDEI. Beuelemeor
&Germifledr Bifledr mlevoT ool

eI HHeoTemoHGL0 (Antibacteria) 6l6uEH&HGLD
QUMHEMTS  LIWETLI(heUSMSLD  SHMTTE00ILONS

Siem W H D &
Cl2 +HO— HCIl + HOCI

ayeotmed Lesbifleor BpLeor Geum) eXsLons
ellemeofibg SysHflgement QeusflebEH M.

2132+2H20—>4HF+O2

GumenBeu  SiBedn& RIS 60T
BpLeor eflemeorfib g
&6WITF60SEM6MEILIT 366G
SIHEEOTMEDT.
9_l&erfleor

Bzementll
GaILorhI&el
O60SH
HMI&H &6mI F60&H6m6T BT
TbSHHSSMLTS,  SmTLGeTL

Bissenraed fArHeney SIS SHeOTEOLOW| DL ILIG).
CO32‘ + HZO — HCOS‘ + OH"

i
Bseorned @ LCITLLMeneT eIphi&e|D,
gn&eyD (Wigub. ererCeu &g idleoonsHeyw,
SMILONSELD O1FWIDLILED &. 6T(bSHISHSHTLL TS,

FIfleys SHeoTem  QSHMTEOoTL G-

HCI 2_L 67 eflemeotiyifluytd Gung) Bomeorsl @
yGrniLmemerr amdm&E. Speormed efflwid
&emmibg emmomeor NH, 2 1L eor elemeoryflujio

119

Gurgy Bomeorg) 6(H yGomLLmemeot

QUPHGHD ..
NH, + HO — NH," + OH"

HCI + HO— H,O"+ Cl-

Brmeor g siweofl& B&IILoMhI&H6emend
semI5Hng. Guwaid e  Fslemevoriiys
B&ILomI&eiT BIMHUGLILEDL ST 60T.
SiCl, + 2 H,O — SiO, + 4 HCI

PO, +6H0—4HPO,

Biré
eLP6LLD
Flemeoudled

GILI(THLDLIT6DIT60T o _lserfleot

&6MIT F6DEHEMEIT LILQ. &LOM & & 6USH60T
QUMLILGD LIg&SMIGeT  HETmw

&HM60OTLILI(bE6DTM 60T BEIHMLEHLHIET6T
o lysefled 2 eem B CLD&HEMISBET, FHED
NemevoTlifedT eLo6DLD LN6me6ToTSSLILL LY (H&HESHEDMLD

31660 G LG & S1600f15 G & memeuufeoT
BemL66ueflufed SHTE0OTLILIL6DILD.
TbSHSHSHMLLTES,

[Cr(HzO) 6]Cl3 - B@&Csi & gledleyeten

SmTHH M BT CLP0&HFNSBEHD FHED
NemevorlidledT epeoLD  LN60600T& S LILIL (hEITEITEDT.

BaClZ.ZHZO - 85FGaT105 5160 T 600T(H
B cpedemmsEbd  SieoflsGsmemeuulleot
BewLa6uerfluied SiemLobgieTereor.

CuSO,.5H,O0 - @5Geiwsdled b6
BT cLpe0s&en mis6i
cpeldD QemeTtHSLILIL(heTeng). mbdTeud B

FHeL  Lemevorliileor

CLPEDSHEn M) SI6METUTEY Canens Hm&
GeuerflGu SIEMLOMHGIETETS). Geuerfludied
o eiter BT CLPEDEEn. M) LOHEDT(H
[Cu(H,0),]SO,H,0 CLPE0E ML 60T,
CLPED&En M)I& ETHSHE BemL Guuwimeot
DL TR Leneoolient  aDLbSSHIEDE.
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'
S

"¢

Cu

O

ULLD 4.4: &MU FOoGUL 66T LT

@ O

DL CrL1q.60T SiemLoLiL]

4.5.4 slq601 BT LOHMILD GLo6DTEDT [T
&lqeor BT He  Seney
Siwievflsemerns G1&IT6TOT(HETET&l.

&Hevfllo
Brfled
SEDT W& &n.1q W STEOFWILD LoHMLD 61060t FWILD
Ew 2 _Geonsmiseflerr Gmi  SiwefleaGar
EILHLUTEID Slqeor Hifled SmevorliLihaedTmeot.
QM0 GLmsefled  SHTeToTlLGLD  SLq.60T
Bifled @@y (iron), sigesflwibd HMID
rhisefey  Gumetm 2 _Geonsmiserfler
siwenflaEplo 2 eitereor. QeueyBGeonahlserleor
enusTITUGeTL, GGemmenm®h WHmID sFe0GUL
o _(yser Hifled &meoorliLheusned, B &Hlqeord
SeOTemLWEDLEADE. HlG6oT HewT 6&HTHHS
emeubGD Gungl, SiFleeTer  6ILdeot Awb
LOHMILD
SMTUG60TL (b6t

Smeddlb 2 _Beon &l derfledr
6fiLpLIg euT&edTmeDT.
sredwb wHMID EwsefAwsHer Bifled
semIWD 2 Lyser Qeveons B 6WedTeot T
Bt slq.6015
HeoTemlD @Ietor(h GUEMSBLIL(bID.  HEWEUSHEIT
SH&NE0lS  SHIQEOTHSHEOTEMID LOHMID  HIHST
HIQEOTHHETEMD  SHSLD.

6T60T  DMPSHSHLILIGbID &I

120

SNHSHME0IS H1q.60TSHSHE0TEWLO LOMHMILD SiFHEm60T
EACETY

Bifled semIwsaniqu, smedSWD HMID
owdetAwd gyHweunmledr emuUSMTLGTL
9 &6 &MeollLbeBe0 sMH&HNeds &l 60Ts
HEOTEMDHS (PHEOTEMLOWITE0T  SHITT6OOTLOMGSLD.
BQeleuems Heor 6sMHsHS cmeudhs LNeor
QUG BHL(bEUSHET CPELD &HIG60TEH HEOTEMLOEDILI

5&&60MiD. Q&MH&HS emeuSHGSLLELTE),
8y emusTTuGeTL 2 _LL&HeT, SHemIWns
smiuGertL 2 Lysemnss  HlemgHeuemLibhE),

efipugeunédleitmesr. @eueumm 2 _(HeuTET
ewdefdwib asnruBer. Goeib BrrmudLy
SiemLbHE| SHEOIWINS G &60T FIID
DD ITHENFmL & SHIDE.

Ca(HCO,),— CaCO,+H,0 +CO,

Mg(HCO,), - MgCO, + H,O + CO,

MgCO, + H,O — Mg(OH), + CO,
QUG B (bSHEL CLPEDLoN S 66T LpLILG 6Y&emer

B&HHEOMD.

THITLD, Hemmrs (wemmuilemeoTL
LIWIeTLI(bSFHUILD, SN BTE0S S1q 60T HE0TEmLOEMIL
HésHeonDd. @bwenmuled — SHevorébaL UL
SI6MT6Y &6U0T600TDL [BIMETE) SMebAWID LMHMID
OW&HETAWID  Siwieofl&Hemend  61&Te00T(h6T6T
slq60r BpLeT CaTsslLbIDNE. Sseued
2 UG  MADLITHEDEFH&H6T  LOHMID
SMTUGETL (b&6T Q&L  BEHSLILbLSEOTDEDT.

Ca(HCO,), + Ca(OH ), — 2CaCO, + 2H,0
Mg (HCO,), + 2 Ca(OH ),
\
2CaCO, + Mg(OH), +2H,0

BIIhST 819 60TSHSHE0T6MLO

QW&etAID LOHMID &SmeLAWD  SpH&u
o GBeonsmsafller B0  HemIWSHER I,
&Cemmema WHMID FOGUL 2 L serfleoTmed
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BIbasr S90S  HEOTemD  G@MHUGBSME.
soemeus GamLmemens CoisHs SBFHemeor
BoHBe0MD.  Feoemeus BEMLMEUTEOTS| &Hlg.60T
Bifled  sewmmhgeTer  SmEOAWD  LOHMID
eI &6oT SIS & 60T &Cermmemir(y LOHMILD
FebBUL(hL60T elemeorLfiih &) SieummleoT
semIWNG &SMTUGCOTL(b&HemeTd  SHEADE.

MCL + Na,CO, - MCO, + 2 NaCl
MSO, + Na CO, — MCO, + Na SO,

&lqe0T  [hewI  6WwedterfomEd  MHML
LIWI6OTLI(HLD LOMEMIT(H (WPemm Siwlenfll uflommm
(PempWNGLD. bpennuled, Hiqeor Brmeor g,
fACGwnemeo.  Gumedtm  swenflliufllommHmL
eun@eT  HriuiulL  @ml eudlGw
FQVIHBLILI(bEUSHEOT  CLPEDLD  &Lq.60THSH6E0TEMLD
BéalubADE. HBwimemedL_(haeiT
erebtueor  HGIMMD  eudpm  Gsmquid
aQIOCeor  HOECHLb&ET SpGD. emeu
Na,O, ALO, X.SiO, YH,O (X=2 (pséd 10,
LOMID Y=2 (PFH6d 6) 6eTedTm  EILIMEI6UT60T
eUMLILIMTL 1q 6060TLI QD my6iTemeoT. FlGWImemeDL &6t
[HI600T&I6MET 611G 6UEMLOLILTEW6TTL! QILIDMETEN &l.
anmlgeter  @Hemm  Gewevor  Flmeor
eupmieter  Gamquid sweofleer  ererflsns
LlemevoTéSLILIL (b6ITeN &). e swevflser,
BifledT  HlQ60TH HEOTEWOEHSS  STTETOTLOTEOT
2 Beons suesflaer (M=Ca** sibeog Mg*)
2 Leor uflomMHOD SieWLADE. — SiemeEvuTeY
auqeuddleneor Na, — Z ereor GUILLIL Suigid.
@dled Gamquid syeorg LflomHmemL WD GCoiT
Siweoflwm@Lw.

Na,-Z + M** — M-Z+ 2 Na*
siweoflliufliommHmid (P(QEMIDWIEDL [HS
Weoreor, BI&5s Gamquid &GermemirigemeoTs
Q1T QIS 516160 eLpeLd
flGwnemevL g emetll GlLmeond. @piblspesled

emeyLd

HBwremenLiqeoTned FISHSHIE E&meTeriuLlL
Ca* womib Mg* swesflser, Gsmgquibd
siwesfleemmed  Lflondod  OFLWILILIGSDE.

M-Z + 2NaCl > NaZ—Z + MCI2

Ca2+/Mg2+
Na*
@)
-3
b
=
5
8
Ca2+/Mg2+ %
Z

QA
o=(/)’o|"

-,
3

3

\

O,
2
o=

4.6. seTBT

H0T  WADLTREM60T  SpSHeMEFLNETS)
HeorBIMGLD (D,0). 5000 urhi@GeiTer FNST6sor
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Bifled @@ UG SeTHT SMTeUILGADE.
H,Oemeus Gumeo D,O eraflfled 1letreormm
velIh® o LuLng eredTuSTed [Hiflement

OeTeOTTHUGSHSHED  cpedld  &eoTiHiflement s
eUMELMID.

D,O eetugl EmwoHn  evoIOHD
Gemeuhn 6B STeIonELD. ereuflenild

B wopb soTEGEHS BeoLCw Suin
uetorysefled  GSOIUNL$5585 GCeumUmbeeT
B6auCGaunLn(b&eT  Si L 6U6me6uT
QBM(b&SSLILL(b6TeTS).

o _6iTeImeoT.
4.26e0

, Benmly & @p L e,
. ‘5&@1§ﬁ .@anmamarr
- iy  DIDISZOOS  SGADE
- o e ?

slq.e01 [Bifled, G&FMLILSEmaNLI LW6TLI(hSSILD
Gung), SieuHMI60T HTILEMOWINTSGSLD HmedT
GODADE. GFTILSH6T eredrLeT [HevorL
shidedlenLw asmpLL Sibleoriserledr
Garhismil 6T600T61600TLL)
SI60ED G
o lysenn@. Gamiunerg &lqeor Hifled

(er.m.

Gamquid eumCLrdwib
GersaliupbBugl, sger Bifled 2 erer
B BemettTHMEITEHTET0TL. GIL0&H60T ALILD
Sive0 g HmeLFWID Siweofleser G&mliLeor

elemeorfiibg,  Gamindleor, &mebAWID
LOHMILD G et Awid 2 _LI&enns
efipuig eun & D &I

M?** + 2RCOONa — (RCOO) M + 2Na*
M = Caor Mg
R=C_H

177735

4.6.1. ser Hifledr GeudlliLetorL &6l

60 QUDL_[T 2360 60T 61&ITE00T (h6IT6I
Q& ILomhi&emear, DO o L eor
eflemeOTLILIbSHIDEUTS,  DEUDLTELEOTTET S,

122

1qup Ui fluissmed uflomdobd a&wLIINILIGEADS).
2NaOH + D,0 — 2NaOD + HOD
HCl + D,O — DCI + HOD

NH,Cl + 4D,0 —ND,Cl +4HOD

) GamwdHled &HME0OTLILI(HLD
SilLI60f &S 60T LD 6T L LLI 60 DL 836M 60T 5
s, @hs uflondm  eflemetaer

L Wl 60T U (b & 60T M 60T .

ThHHSESTLLTS, D,Oemex
emamnLEum UmeoLTen SO0 & &)L 60T
eXlemeoTLILI(b S &I LT &), 1qup CiqfluissmeD,

®CT &M emaDLIgmeT LG uflorHod
FwWlLGEDE.  Seueflemert, emamUIGUT
LmeOLITeD SO0 QIH SHMTTSHSHIEULPEDL LIS
SN (HeUSTSH

6T60TS SieMOSH D).

H,PO, + D,0 — H DPO, + HDO

dleo
Swnifléaeyb

iqup Cfluig GaILomkI&HemelT &

Beueilemest  LIWISOTUGS DS
Al,C, +12D,0 — 4AI(OD), + 3CD,

CaC, + 2D,0 — Ca(OD), + CD,
MgN, + 6D,0 — 3Mg(OD), + 2 ND,
Ca,P, + 6D,0 — 3Ca(OD), + 2PD,

4.6.2. searHfledr LWeT&ET:

SEVHHH 2 _enesHafled)  Ceusones
aseeID By TeiTsefledT SpmHmemeD, SeotBi

&EMDLILISTED sl L (bLLUGSSWNSL
LW eTUGbE DS
&Iflo eXlemeoT & 61fl60T elemeoTouLfl

(PEODSHEMET  HEOUTLMIFHED LOOHMID 2 L 6D

QFWm &lem 60T He6rfl60T euLfl(LemMm & emer
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Soneofitiugled
LW edTu®b& s .

8s

GeuLmleumeornaLl

NG 2_6meGerfled  QeuerflliLbd
el PHmemed 2 MlEhsd HeoTemLoullemeor
@& euhMBLLSTED,
LW eTUGbED &l

GeflFeflliumeoTnaLl

4.7. mDLITRQE0T OILTTHMED

manLrger aurnsenssh (H,0))
(WSEWIDOMEOT OLTTEHEDFLMESLD. o _Beona
OUIMHEMEF(bHEMET, BIHS SOOI EHL 60T
6X16m 60TLILI(b & 8162 S 60T eLOEOLD Bsement
Swnfléseomp.

BaO, + H,SO, - BaSO, + H O,
Na O, + H.SO, — Na SO, + H O,
QSMYPIN(PemMUTED, 2 — SHEDEMEHED SHSHIT

GWleoTmemed &l Sp&FRCOTHDD SieMLIWIEF
aglleugeT cpeold HHEUNE  eMEUDLTER60T

ournsems®h — SWNflSsLILGEDE.
OH
O
Csz Csz
+H
SO0 0¢
eflemeutuy, &
. OC . . . OH
2- erpdled HHTSUIGevTMEDT ¢+ o,
(@)
CZHS
+H,0
e 20 o (L0
B0 21b&E 272
+H,0,
O

2- 15 Hled hSTGUIBevTmedT

40% H, O, semmaed
4.7 1. @wmLetoTL &6l

SMLIHLOWITEIT 6MEUDLTER60T CILTTEHEME(h

améay Howon Sreuon@. (aeueflinbs
Feo Hnb), Feomel. oifles un@Henas
HEOTEMLOW|LD, SEMMEUTH Syeflwn@Lo

123

&60T6mLoWIl6m60TILLD 61&T6TOT(HETEN &)

60 UDL_IT 82607 CILIT T & 6M &Lq 60T 30%
&6MIT F60IT60T &) 100-&E0TSI6T6Y  EDEL TE60T
SOILSILULGED &I
gL aeuiu o168 Hemeouled (S.T.P.eb) 1 mL
Siemeyetern Qhd AN TRET ELTTHNFemL

QUIN&HEm&F(b 6T60TS

gy (bUbSHIDELTE) 100 mL S & &lgge0T
QeuafllGumdm&l.
4.7.2. GeudlliLevorLseir

60 UDL_IT 82607 QU T&HemE(h LO&HeYLD

IBlemeDLIL| S SH60T6MLO DM &)l LB 60T B[] &S EmT F6D
sneornsGey, eX&ls HemgeuenLibg & dleeor
LHMID Hemr & SHHAMD ). E616N6ne60T Lo Gl6UTEH
Hapeusnes @mhs Gundlain, 2 Geonsd
ellemevTuy, HElWINS LW6OTU(bSHSLILI(HLD
Hlemeoulled 616UGHGSID FH6EOTEMLOW|EML WISTGSLD.
Bsementd sevvTevorly. HevetTsefled Casifls gl
meusbGD Gungl, &evorevormiquiled 2_eiterm
sMr 2 Geonshisemner @& SHOISHEDE.
88 el&lss dlemgey
ellemetuy, HGEWINSNG.  B&HMTevorsHleormed

elemenTdh &

sneot H,O,, semrseoner gl OnbSS sHeveorserled
Gslflss  emeUSHSLILGLIDE.
H,O, > HO + %0,
MADLIRENT OLUITSHDED, A&HFCermn]
LOMID RPSARET QOLHE p&HW STesorh
660 60T (TH L& 6MMSHEYLD 61FWIELLI(HLD
SHEOTEMLOW|EMLIG). QUPSHSHLONS HSHFLCeoThMm
eflemetdHeT Sibled 2erL_HHHQID, HSHFL 60T
b&HE el 5 &S QILD
15810 &5 L1 b & 60T M 60T.

ellemeoTHET  HMT

Sibled Lerl_&&Hl6d
HO,+2H"+2e ->2HO(E’=+1.77V)

T(bSHEISSTLLTS,

athiyamanteam.com | TNPSC Exam - Video Class+ Test Batch-| 8681859181



2FeSO,+H,SO, + H O, — Fe (SO,), + 2H,0

ST erl_&H& 56D,

HO,+OH -0,+HO +2¢
(E°=+0.08V)

T(bSHISHSHMLLME,

2KMnO, (aq) + 3H,0, (aq)

l

2MnO, + 2 KOH + 2 H,O +30,(g)
4.7.3. maDLIR60T OLTTS6N&Iq 60T LILIET&H6IT
60 EUDL_IT 83607 QT IT& 6m &Lq 60T
&nGermmid HpedT WLOHMID SFeoTmed
2 _HaUNGLD eNemeoTeILNBLS6TTeuT B LMHMID
psdfmeflett SnanHm SeTenLWTID, &)
L6bB6U M) LILLIEIT S 6m6ITS 1S ME0T(b6Ten g). [HemT&
&5HSfHGSD OFWedPemMEHEIT6D LoNME:d e eme6l
368CeTHMD SemLIWE OFLIWweyD, eSflwib
&WDHS  UdISSHGbLLNETSD,  Sl6vof],
SMABID, (P4 UTHISMLIL OSTHDETene0SH6rT6D
QEUEHSHSID  QLIMIHETTHEYLD  LIWEITL(bLEME.

upraisne  ellwihigefled,  616u6ToTemLD
BnsHH S LWIEOTLI(hSSLILILD BImLAIL
LM HEITT 60T Pb,(OH),(CO,), S E0TG)

SMHMled 2 66T MEUDLITRET FeD6MLI(bL 60T
ellemevtfleugned &@Hemwo HM 6160 F6DemLI(H

9_(TH6UIM6US60T ST 600TLON &, 616)600T6MLD
Hob  Qsslucdng. 60 QDT 83607
QLT 6MEL 60T &) &(HemLoHIm
61601 56D 6mLILY. 600 60T G6u6TITemLOBIM
6160 g60BLL L& LoMHMIEUSTED, ek serfleot
Bob  Semd  OuDLILGADG).

PbS + 4H,0, — PbSO, + 4 H,0

124

4.7.4. mDLIRQ6T 6IUTTS6mEL.60T SlemLoLi]

eumwy [Flemeoemlo LHMID HlTeu HlemevsmLo
&AW @ Hlemevemosafleid S e an m),
gmiey 6uFeMLINeN6TSH  CISHTETUT(HETET .
QeleeuT pSHSgeT  geTer  HeflEHs
eTeD&L_ITMe0T& 6 L60T, OH LNemevotLiLf 60T 61608 @&
BemLelemenr  HMoevoions  @eueusmLoliL
gOUGHME. Coeid, &85 eDeoDL
Uemevoriniedr euflGw eamupld  &pndS
SewLUlemeot LD MIeTT FMlL CLOEDE & DTS LD.

eury Hlemevemiouied Sl Hlemedemiouled

———————————————————————

\
\

\
\

\ H \ H
o \ \
1095 A\ 94.8 115.5° 10,98 A\ 101.9°
' \ \ ' \ \\90.2“
\———69—69---\ \_\__69_()__\

A
AN AN

______________________

uLb 4.5 H O, o1 siemioLiy

H,0, SHeoT gl (PEEVTEUDMD
allq euemLITemenT QLD MIETETS). e
OO  HL  FHlemeeniouled
&M ellqeuemlifledr  Uflomevorhi&er
4.560
&g euemLoLI6meoTLl

1FlémeDemLD
ULLD Q&M (bSSLILIL (66T &.

OUNHSHSHEUDITUN6D,
@retory OH™ esn@dlaeEsd QG sersdled
siemwngd aaen (dihedral) eulq euemLolieor
cweod H, O 6meu @MiuliLeonmbd.  u@glwerey
SHmb& L5858 &S 60t
SIFFD GY&HFRE0T STNIHSHEBLD, LsSMISH6r 60

M EUSHBLILIL (heITerm
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EMEUDLTR60T HTNISHSHEBD SHLILSTES 860
6119 6UemLoLILSl 6 60T 2_(HeUSLILI(bSHSEOMLD.
S
60 EUDL_IT 83607
8w BHEITTRI& (ETH & ELD
Ganmevord 90.2° s GewMEDE.  Cad

Flemevemoulled 2 66 CLPEDEH FonMil6D
L emevoTL IS 60T &ITIT600TLOM &

BemL_Guiwimeor

-0-0-H Ganevordb 94.8° edlhg 101.9°945
sflesflé&dnsa.

4.8. e DL 6D (H&H6T

2 QGeon&ruser OHMID  HEeONSHMISET
9 areflLL.  @BIledT Heotemo 2 _emL LI
SeuflomisEpL60T, emaDLIReT Semeounbs
Smemw DL DIbLEMETS SHIHHTDE.
8w ©_(B60 &kl &(6THL 60T B emevoTh &l
(POEMD  EMERADL DI (bSHEWEMLD  SHIHFME.
TbsGIHSTL(b LIBH, opmo LIAIH, Seunniled
SHMeooTL LD  LNemeoorliNedT HeoTemLoudemeotLl
euTMISE, Siweofl emanlenThasr, 2 Georns

MADLeMIbSET  LOmId  &FsLiflemevorliy
60 DL 6WIT (b&H6IT 6T60T QUM BLILIbSHSLI
LI(h&l60Tm 60T. ML TREME0TSH  HITLIGEYILD

&6DMEUTEDT GTEDSHLITTET & 6UIT&H60TEMLOW|6TL LI
SH60fILOMhIG EIHL60T ©_(THEUMGLD 6MEUDL6DIT (h&6IT
EULPSSLONS Siwefls He0TemLoUT 6m6oTLI
OUDHMH&HELD.
SNHSHIOMEOT 6TEOHLIMEOT & 6UT FHE0TEMLOW]6mL LI

ML IT36m 60T

euflomis@pLenr Qeneoihgl soLiLNlemevorii

60 UDL_6MIT (b & 60I6IT 2 _(HeUnT&GHDG).

aiwenfl (Saline) emamL emmh&erT

Bealeuemsd emamLemIbaEer, GrILdleor
SHEOTEMLD 2_eWL LI, ST 2_GeonShi&eT HMID
ewfledlwid, ewsetdwssenerr seliTsdHs 19D
&Mr e 2 GeonshissT SpSHeunmmed
9 _ (1 6u M & 60T M 60T 2 @60 &l & erfl 60T
TEHLITEITEH6T emeDLTReIHE&L LfllonhmL
Lbheusned Semeu 2_(HeundleTmeot. & &Hem&ILI
seoflohisemer 400°CHS DL TRED)IL 60T

QeuliuliLh S Gl eusmed Beaueuem

125

6D QDL 6WIT (b&H 66T S SHWIMfl&H&60MLD. S)6m6UH6iT
2 liemu Gunedtm HeTemoullemeotiyd, SiFlad
2_(H&HlemeDemLILLD 61&ITEUOT(h6IT6ITEOT.
smanLenrb Siweflsst (H) wpmib 2 Geons
GmiT siwevflae (M™) 61&IT60oT(H6IT6IT 616)600T60LD
D UG &HSSE0TemoW|emL  Fl6ToTLOOMGLD.

2Li+H2—>2LiH

2Ca+H2 —>2CaH2

&L emevorliL] (e e0&8n M) 6D EUDL DT (h&6lT

8&Cswhiserfled, emanLTgernerg 9D
SH6uflOThIGEIHL 60T, 6TEDHLIMEmEDT L& (b
asmenHng. SiCeonsraiserfledr G g) 6TeoT
&F&LI96m600TLILY 60 DL 6MIT (b & (6TH & &M 60T
TbSHSST(b&H6T 55ECH60T, SibGomevflwim,
BF  womib
&L emevoTLIL

emanLTnar  GGaTmemm(b.
60 QUL 6MT (b 6IT
Uetteupomm GOQID COEOTM|  EUEDSHILITS
UM BLIL(bHSLILI(HE60TM 60T. 6T60&L_ITITE0T
(B,H,),
60 DL 6WT (b&H6IT

&MU (HEMLLLIEM 6 6TE0SL_[TT60T

AFH HLOMS o_eiten
(NH, H0) ,
6\&IT6TOT(h6ITET 60 DL 6WIT (b&H6IT
CH, SH, GeH,).

eumSaemmsGeur

FflLmeoT  6T6D&HLITITEm 60T
(CH,,

Bemey  GUMTHEUTSH
sievens  Spellwn@d
BiomisermGeur SMEOOTLILI(HE60TM 60T
8556m&W

seuflgs, Bl CpeLSHeRMISHETTS 2 _6T6TeT.

ereleoTeufley, 6 DL 6WIT (b&H6IT

sieupMInHSHenL G LIS L erefled &emmeureot

sauisdl  eflems  sMEOOLILGbLEDE.

2_Beons (BemLFF([HSH6D) 60 UDL 6WIT(bSH6T

2 Geonmsmiser P 2 Geonss
& 60 60D 6 & 606 smanLT6arHmHI D&
2 'LihSHEIEUSHE0T CLPEOLD UPSSLNS 2 _Beons
60 UDL_6WT (b 6IT 2 _(HeUNSHaLILLE60TMEDT.
92 GBeonsaser |/ 2 _BednasHse0emeuderfleor
9160011 & B & IT 6> 6 B e L 6 6uerfl & erfled
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(e eumML ki Herfled) 60 &N L_IT £3 60T
&SM6TOTLILIHSD . ereoTG6u Bemeu
BemLFOFHHD 60 QUDL_ 6T (b 6IT eTeoT

SIWWPSEHSLILIGbHOTDET. BsFHemawl 2 Ceons
maDL6mI(b&6rfledr LetoTL &6, iHled 2 _eierm
2 _Geonshisefledl LIGITLSHEmeT  6SHSHIETETE).
eTeoTBeu DemeusmHer 2_Beond 6maUDL 6D (h&6IT
6TEUTEYLD SHEWLP&HSLILI(bEGOTMEDT. GILIHLOLITEYILD
B55maUl 60 EUDL_6MT (b 6IT Geudl
6Xl6m 6015 & M) ads & dled SIEMLOWINS
LINIUGLD  Demwiileneor (TiH _ . LOHMILD
PdH____.) ubmieereor. Ui siemeiled Hed
manLenIbaer QEeFTOTHTHEYD, 66Ul
HlemeolIdFHe0TemD  ADHMBTHEYD,  6lemed
Lo6dleUMEUTHMESEULD @IHLILISHTED 6WEUDLIT 260607
Galsal LweTuhdng. CHrILbleT SHeoTemLo
2 emLw 2 Geonmsruser  wHMID  Hled
2 _Beonsmiser MH si6be0g) MH, (M = Ti, Zr,
Hf, V, Zn) eteor siemowjid Geudl elem6orésn m)
&S50  CLPEDHIM]  EUTLILIT(HEHEHEML LI
60 QUDL_6MIT (b 6M6IT 5 SH([HEGOTMEDT.

4.9 emanLIR60T Li6me6voTLiL

Geudluiwied ommid 2 _uiifluied Hlspeyserfled
Bumenauiled Bled M  (pHSDTET
Hleey emamlirmer Lemetorium@d.  DNA
LOHMILD U srhiserfleor 6119 6uemLOLIl6D,
emanLTReT Llemetoll O& WSS UkiE
QESEDS. 6 EDRDLTNET SIETDIEUTETS)
H), ofle eTed&HLONET SHEUTHEOTEMD ©_6mL LI
Lcepifleor (F) Siebeogy pderdlgent (O) oiedens
ewpLIeeor (N) GUTEITD SIETNISHSHET 660TMIL 60T
HemeooréslILL I HSGSL  Gungl, Siifemevory
(wemevtaym)| LlemevorLnEng. eueilemsneiieor

SHMT600ILONES (LPEmEDTEYMM DAL TE260T
SIGOD)EUTEDTSH] HGHE0T &xlpE0l6d 2_6iTeN LoMHE(H
6TEDSLITTE0T HEUTHEOTEMLD S &(LpemLLLI

SITDQYL 0T 65 6UdlemD  GHeWMIBHS  [Hlemed
leoteofled &euTsdl eflemFemit  EDLIbSSHID
Buiedfemeol  QuDMiETeTE. = @&HsHeuTsd
elemaG 6DEUDLTEQ60T flemevoTLL
(20-50 KJ mol”) eredtm Siemp&aLLbHDSE.
@ullemevor eflbulL  Ganpsemned (...... )
GSH&&LLGEDE.

126

@lullemevori  ssLdlemevorliemu 6Nl
6u60l6MLD & 6MM6UTEDT & (>100 KJ mol™) oy eotmed
eumetoLfeunebely  &eufFH ellemFemwed
euedlemwowimentgl (<20 KJ mol™) smemL meedr
Wemevoriunenrgl, el ipssn (H,Owpmid
H,S) es&ndlflene, &euriser eerEmh
QE0TN] H606GLD HeoTenio (H,Owmmid C,H OH),
urly Spellemns, LTS48, unGHleneseTsmio,
Syelwmsed LOHMID 2 ([HSSHEO6T E6ULILILD
Guneotm LeBeum SuihuetorLsefled (S
elemeneysemen  GDHUbLSHIFME.

CL60&Fn ME0)I6T [F& (LD 6mamL T8 6T LiemevorLiL

e0&snBlen)eT  [HH(IQL  6WEUDLT 60T
LlemetorILNeoTdH @@H SH0{lHS PS8 MNISHS
o aremn&Geu  HlHPEDE.

emaLT60T Lemevoriy DL Teg60T Lilemevori

H..” H o/
O/ 0 \C/O..H
? ™ I
N=0O i O

TCHT —

B G gmedldleomevly emam(b

Seormen

LLLD: 4.6 ce0&8n BlenI6T [F&(QLD emamL Teedr
flem evoTLIL & 6iT

CLP 05 . )] &(ETH &l emLLILIL L 60 QUDLIT 22607

19 6w 6voT L1

WPWOSHFM&Ep&SSHewL UULL

DEUDLTE60T LemevoTLILITEDT &I Brevorh
GaumuL CLPEDSEn MI&@EHEHHlemL Gl
H&pEADE. 6 QDL [T Q60T emevorLiy

BevLalleneienil aDLGSHUSDS CTHEUTE
MEDLTRET  6UPHIE  LOOHMID  EMEADLITEE0T
abiienerr s5&HS BLdFled GUDHMIETET
&CT  LrHflmer  cPE&HEn MIGET  Si6LEDE
GleueuGeum) CLPEDSEn MI&EHEH S emL Gl
B 556m&I DANL_TE60T 960 600TLIL
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2_meun&mg.
CLPEDSEn M| &EHEE
emanL e  Llenevoriunergl, Sio@meoflum

T(bSHHISHMLLTE:

SemL L
CLPED S En MI&EHSH S emL G 1bl&Lpe0rLD.
sieoe0g BT cpeodan misEHsElemL GuiGuwim
oo B
CLPE0SH TR MISBEHSHS ML CUIGWIT 2_([HeUTSHE0MLD.

31660 G SioGomeoflwim

BI cpwossmmse SlemeuseEnd
DU ITER60T
LlemevoriemL 2_(HeUTSHESIME). 6T(bSHHISHTLL TS
QEUeeUT[H B  CPEOSHEMID, WLHD HIETE
1505} CLPEDE G )| (ETHL60T 60 D L_IT £3 60T
L9l 6m evoTLILIT 6D L6me0oTSSLILIL(h6ITEN &,

HemL Bw 6601 60 LD LI IT 60T

GOMHS SMID(I00 pm) &F&LINem6voTIEMLILLD
(FILs Gampse) WOHMID e SMID (1I8Opm)
6EUDLT 22607 femevoTLiemLILLD (el
Gambaer) SMGEe0TmEDT.

uesfléaLliquiled 2 eTem  geueleum(H
SiEEnIeYD, BreTpd eugelled BTG BT
CLPEDE Fn. )| 8 (GTHL-60T 60> UDL_IT 60T Lil60d 6T0TLILI 60T
Qeeeun® B
CPEL&HFRMIEID 2 _6Tem @I600T(h 6MEDLT 60T
SIEVHSHET LOMID Wp&FReT  SigzmiedledT

CLPEOID & LPLILIL (b6ITEI6DT.

b& @nesorty G HevllHs eTe0&HLTMEOTSHET,
Gomaevor(berem  (LPLULIILOMEDTT  61q 6U6mLOLIL]
gnuL eufleuemsd QFLFDE. @eueummmeot
siemwll] QB SDHS  eugeusmLilener
2 ([HEUTESHDE. 0°Ced HBL 60T
UL GUTS), LIeof158L 19 ULIT6DT &) & 6mMmeNTET
LT SHFHlullemeord C\&IT6TOT (heITeNSHM &
BeueuemoliBGU  HMTETOILONS
60 UDL_IT 83607
6T6D6M 6D 6L 6MIT &SMevTLILIbED &).

Siem&HMF).
ueofléeLiquiled flem6voTLIL]
HesoTL
apeoted, SHlmey  Hemeouded o eiem  Bifled
60 EUDL_IT 83607
6T6eD6mEDUTED O (hD SHMEvoTLILbEMG). eTeoTG6U
FHreu Hemeoulled o _erer Hfledr SILT & H
FeD.

femevoTLILy & 6mMEUM6EDT

127

-
i, E L ." -
[ S 2 e, e

- . | l.,.l.\, .‘_ '-_*1_ F

P o

-”i-"‘ ,-r"v""

. - L L
-._.._:-f-‘_._: k, "3 .. .
w l '.,‘ Tngy

ULLD: 4.7 (1) uenfl&sL1q.60T 616D
MEUDLTE60T LI6W6T0TLIL| & 6iT

O—
. . a1 Lemevorii]
o [ 2
([ o
o+ 6 O+

IR

o+ o+
Q- @
o+ o-
o+

emamLTe60r LimeoLl LlemevorliL

ULLD: 4.7 (&) Brfigieer emauL rmeir
flem6voTLiL

»
>

+

H

60 GUDL_IT 83607 LlemevoTLILIT6DT &,
ereflll  CLPEVSHEn MS6rTl6D

oL (blD

SMTEUOTLILI(bEU S
LI SLD
CLPED & En MG ETIID

SIEDEDITLOED, Gurmedtm
o udr

&mevotLILI(b&HleoTmeoT. Gogd Stemeu 2 _ufrfluied

& & e0meot

QF WP MM &HEHSHS W& (PSELILDTEOTSTSLD.
ThSHHSHSTLIS 1 HHerdl flGum Bluy serfls
ableosSleoT(DNA)  &@mem  eugeleomeor  &h
Benp&6T QeTEDTALTETN S6m6vorhSH(HéHS
emamLIRer  Liemevorli

WeHHW ki@

& & E DS
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@ seldiger

@ wonoger
‘ SITITLIGOT

60 QLT £360T

UL : 4.8 DNA cpeéan misefled enaunLlTemedr Lemevori
»
~
¥ Ggfuyon 2

-

MADLTR6NT FMTHS (WéSwloner [Flspeser

1670 | grugl. umuied o Geonsmisemer sifleonis@pLer efemeryflwé eFlg SIuDHmID eumujeme
2 _[HeunsHaleotn.

1700 | HsGanesv el sy fs swleon /| @by efemaruid Aeuefleumd ey smTHsHed
QRUNHGLD SHEOTEMWLWEDLIINS HeBLINSSHTT.

1766 eamer Gseleueitigev kg 2 Ceonsbd emaml Grm &Gemnflé sifleossiLeor ellemeorLfihgl
MADLTR6T auml euefleuhsemend SHeoorLmlibg eumeney SeofllGw Lflssmi.

1780 | c,e1u6dl6iv LeLi6bTLmeDT Bieuny) wrHm)| Hleneemwid &esorL MBS

1783 SyevorL6vfl eoeumuAWT Sevfliodems emamlrgerr ereort auwifliLng. (HCrédes ewmbluled B

9 _(Heun&dl  eTeuTLIEOILMIHEN)

1800 | eflebedluid HléamedaesT HMID Spetoreoll snieddled Hiflemen WleTeTh LGSS DO Te360T
LOHMID Sy&elgedT H&HF FewseUns QFLSTE.

1801 | amibestifl G erflged leiTaenid 6T6dTm &([H&HemSHE (concept) &esorLbSIT.

1806 | cofgmedrasmulen I. 1q fleumenv emamL meedr LOHMID S &H6rOlQemEDTS: ESHTETON(H (LPSHEIT (LWSHEOIED 2_6iT
arifl e ST HEmS 611q EUEDLOSSI.

1811 | amibstifl GLel  eumy emamt Gl (h&emens &HesorLibS.

1818 | JL egeorni BaO,6b Spihg! 6mEUDLTR60T LT THEMEEML 2_(HEUTEUENS &6U0TL Wb SUIMHSSMT.

1834 | emw&B8s6d SLMTGL WetampLELiL edsemer euefluit L.

1866 | T. Hlyanmbd epamt rner aLGIGWSSTED 2_mlehFLILheUEmSHE &H600TL MIHSMI.

1897 | Lméd @gumMqWIT swaDL Tm6T annsens aFumgw efleneruled LWIEITLIbSS 6ot .
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" Oifiyor ?

-

1898 | Beibeiv Seur ewanL TmemerT HTEUDTESDTTL.

1909 | SPL. snpersetr ewan omer swells esfeeus GNEGD P, oetefiios (penmemw
sflwaslupddermy.

1910 | ~.9fi 6o Gamui, Ganuil (wennéd Sliiflenlol UHDL.

1913 | Beveiv LSBT fLOLTS eumlLT® OGTETT(HID HEDLTRET HIDOTENED E1SMETI(bD, &6UTeToTLLD
Hlemeoufled emamlTgevfleor TN LTvS6fld 2 6t erevsL TMevfledr SemeFHems QFefleym
efleuflsamy.

1924 | R. 6w&Gs — SHTSHEHT LOHMID LMTT 6DEUDLTRQEM60TS &H600TL MIbHSTI .

1931 | apgrédn C. wGm 1qup L ifluISemsd &60oTLMlbSM.

1932 | apgnédm C. wWGT seTfenTd HesorLBibS.

1932 | L P. GamwL_ 11& susdlemiowjerer sifleorusefleor Siblevg smiLflenent (edr QMBS

1934 | eryedretol’. emsiGUTT®, LTS 660ILI6TOTL. LoPHMILD LIMed DTS 19l 1qUIHengs &60oTLMlbSM.

1935 | y efleir eléeony obmib H.B. amedtig L et 2 Geons enamL TR6meTé S0t Hibs.

1947 | A EfetrBamnedl, A.C.unesor’, H..Gagelliagi LIAIH,~mé seoripibsern. Goaib Simener
H&& fnhs QBL&EEGID elenaTaunbenns HlebLlgseorT.

1950 | V. umebesst g rieiv OHMNID P.amFeLs (WwsedT (pHedled smhmlenster G flwiSemss &6oTLMbSH60TH.

1967 | siarfigm SL9uwjgdetowom eeflwimed gmevorLLiL'L Bifledr Aemsey Hlapelenend sevorLBibSL.

1971 | siqedevnesori | demmen wpnio Guniflev |. aseTLT HlHH6 RN TRET leTHS5SMDE

smiyflemwol eummrd. (patented)

1990 |Gameomy eumenFGLA GUWITET (WHEIT (LPSHN6d gl eefl Q&MetoIh emaMLTeT Swimiflily
HlemeOWSHemsHd  &l6udHE6oT.

2000 |SrLfg GLmettesfle emamlmmesr O.15K-6 1086 oiflumyb a&we SHmnemers (Super fluidity)

&HITLIQ 60T
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» 2_Beona emamLlemm® (Hydrogen Sponge)

ouGelWIlD — eWEAMLINET  SieWLoLIL
" Ofluon > . .. - H amy 2Coms SemLaeuerfl

) QWM BTG SpbsOuiulL  Sremio o oumy .

OADLEDI(H AGD. DADLTRET  S60TS) () @

UG WISFHILET HOlHS QDL  SHETEDLOU|DL LI 6) Qo BX
afluied BevLellemett Uflbs QG SLGLUUGSSILLL 5
GurBerm emamL enremL (PdH) 2 meuns&Hns. Ssemeor © | ,\%jo
QeI SSIDBLIT &I 6maDL T 60T SisTn)daeT 2 Beona S St /% qu\
auflCw efged, ymliurlifenenr SiemLdedrmerr Goeib e 8 1

BemeuThE OSSN )] DD TQEMEIT 2 ([h6UTSHES S 0TDEDT.
Geuemhgy eunyss @b, LG WSEHILoT @ssHemawt aufluied QenLelleneorl Lflujb uevoriemeot
euppLliuglevene. ereorGey, EFQNFWIELPEHMIITETS DDLTR6NT eumjene Lneunwsserfledmha!
Wiflesmesll LWeTLGSDE.
2 Pd (s) + H2 (g) — 2 PdH (s).
manL TR Syers  auGeguwsdHer ypiumlifed ereflfled LTy SeurliLbeugiLer imhiGs
sig)flemed enan Txems flenswndlerner. Liflenswbn SievIsHe6T Ligs ieuoflsGsmeneuuder
BemLeeveflsafled Siebevd QeunMILrisefled (erevorpd / medTpd) 2 LLi&&ledTment.
BHLufSlwins 2 Geons emamlenIh 2 [Heuse @b Geudlealleneorulieir MTeoNons 2 hHeuTSn&.
speomed @& Qwin Galy wemm Gumedim QFWEOLGHADE. SisTeug B Liehend (water sponge)
Guretm) @& 2 _Mlepased wHmID eeuafluiipbsene HepsHEnsg. Seiaumm 2 Geonshiser HmnID
2 Beonad SHeemeusaflermed emanlrmefler Wer (pemmuled amaLILIbSHED 6TeiTLS 6DEDLTR60T
@&l wHmID WembiledTenm LD eunFasiw Suwied 2 Geons ewamlenm®h LTS il
LWeTUN(b&EHHS TDMSHTSH 2 _6Tens.

emanlrner - ardlisne erflaungper (Future Fuel) SHHMEd BLGLILML (b

, el eeuliLioenL G6dletT eflememeyse LMHMID Lend
mw ~auqey enflounper ensUNBLILET GemmeuTeTsl Ll
" Qo ? wnpml  enfleun peTseEpsatead CoLemen Grréd

2 edledr umTemeuwiements Hplileteng . s

LmHm| eAOLNBHEDSHE HEDLTNET 6H (PSHSHIWIDTEDT ELINIHETTE

2 _6lTeng Ge6uTaITled MR TREmeT 6NfleE@GD GuTEl (LP(REUSIOTE @@@m . .@@)I'_UQGBT
erfléledTm ) GLogID SiHMIFELPED LOMELIbSHSBHET G&Id 2_[HeuTeuSleemned > aflfletael  Gasiiy
SuibSmb SE0EHT

616016y emaMLTRemert GHIIQUINS 6NfleLIMIBETTEL LILIGOTLI(hSSEDNLD.

Grogid HemL(pemmuiled 2_eitem GeEamedledt (AL Emeb) / e &6b / LO6TTEETTETTE1600TIL eLPEDLD @ILIMkIELD SWihSHIThisemer
LoMHHBILIENLOES (PIUID iebeng Bsemeot pédlmeni et erfliflsoraevsiaerled (fuel cells) wemm(psLOTS  LIWEITLI(HSS
LOl6OTEOTTHMEMED 2_MLIGE] QIFLILI(LPLGULD. 60TITED ENILILIEDTLITL LG 6D 61T &80 g1 I Fle0 Slé8608 6061 [HITLD &ifle1FLIL I Beu6ToT(hiD.
B5emenT 2_(HEUTSHGLD 615606 SHlsLNs 2_6ieng). GoaID SiHls Lemseulqel erfleunpLasement LIWedTLbSEID CHeme
o_eieng). @ Swihenauled HenLs@GLTE) ererfldled SpefilienL i FnlqWwiBTeeyd HMID Sl erflub Seoteniowd
G\siTevuT(heTenSTed @Feor CaafliLD 6l SENEHE! LHODNTH SLESHNE EThSHEIFEFUSID HIq60TOTOTSTESID. LSS

A cpend  sapnseyd Glusted eeflfled  sFAD  (HFleusmLUD) LIETOMIEmEDTD  O\SBTETOT(h6TTE.
| il
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LML & &[5 &&LD -imii-

DL TRETS 6UH 6TEOHLIMET WHMID M UGIM LTemers 6&HmetorL 6@H  ererfll
sigmieun@o. & 4GTmLiquid, iqupigfluibd wHmibd 1qflliguib gyélur epeorm) GamGLmiL&Hemnens
C1&IT6TOT(H6ITEIT &l 6D T 60T 6UMLL| [Flemenuiled FFHT 600 CLP6DE S DTS SMTETOTLILILSM &), B &I T HEHM
MEDLTL60T, LMIT 6L TRTSHSI S5 A0S SPDE oMDHIILIMIESEn6Td 618&T600T(HhaTeTE),
Sigon) [Hlemeoulled 2 _6am emaUDLTeR60fl60T 6TE0SHLTTE0T SieWIOLI 1s'. EHE0T LI6TOTL&HETTEOT S, SHITT
o _Geonsmi&er wHMID Camemerserflsr LetTLsemer 6&H5I6Tens 56T eTe0SLTTET SiemLoLiL]
LOHMID ELHLLUTeNeT Gafwhiseafle S eniemLw &dlnGerhm erevor +1 & SLILSTed sHevflo
auflems SiLLeuemevorulled &M 2 GeoNSRISEDHLEIT (PFHED ASTGHUND eWmeUSHSBLILIL(HETETS).

lueussdled, 2 GeonsmsHener, ibdleorkisHeEBhLer eflemeoyfls &S eDEDLT Q60T
swnflsasliuepdng. sl FfHwuns ewanml Grm sniucieemer Hrmell — WL (b@HeUTSHSLID
6FleuSHET cpeold  emanlrmer SwWnfléEsliLcdng. searThenT WETOMHUGSHHED 61&FIeUSH60T
cpeod 1qupLigfligdlemeott Qum  (iqud, HHAWSSHS sHeotemd 2 _ewLwl KQHliquISems,
605 lwsSlement QUOGIEUTET Bl L TTEITHENETE C1HTE00(h SMHGSD NS LAHM 6Xl6en6T &6l
eoeod  HWNfl&HSHE0MD.

MWD TR 6E0TTE0T S, Sh&HF Q60T HMID CamermeiTaar Sy&l SIGenshisenL 6T eXleneurLflbs
weopCw B wHmib Gamemensemerd SmaAcimer. @& fphs QbéEESL STIEolmEGLD.
qupCigfluid emenlrgener ufHedio elemersefled FoHUGSHDE.

12.3 eULMIsET SemTeunpsneod 2 emLw lqflliquid, B Hl&eT&Hemer SeoTeoflEenauwing
o 10lp&Hmg, SiwGwreflum,  ewsserned Gurnetmemer SWNflHHed LOMHMID  6T6T0TE16TTEML
e TRCaTHMID AFLISHED, 2 Ceons HhHENEV(HhHENET bSHGFHN pEUDHING DML TL60T
eu@poeTeled LWeTUGbLEDG. SFHemeot erflounHeTTSHeYD LIWEITLI(bSSE0NLD.

Boneorgl, emamlrmesfller s SHOTEDD 2 emLW SpSHHELNGL & ewmgeuneor
semIluneTmall LweTul(p eumEADE, & Sdemabaener BIMHUGLY SemLWws sFsLEDE
Gueid Gamguwib wHmd Guiflwib Guretn 2 Geoms ks @EHL 60T 2 E60Ms DL TTSHEmE (HhSHEW6Ts
SHEDE.

smebdwid LoHMID e et fuidHeor 2 _LigerT Bifled &enmbaleTengmed HImeors) &Ll 601 5HSH60TemLo
2 _emLWHTE QmpeEAng. Hemis wenpulemerll LWETUGLSE SH&TENHE &lq60TSHS60T6mLDEMIL
Béseonb. eman Toer aUITSensh peors Heogl GureoGel enamlTmefldr WOHMID 6
(PHEWIOTETT HpSHEWEDH SHhSLD.

DL IR OLITHemED MWD Gemnhs LewTSSGHLLTETTSD WHNID &M&HS &6l
QeMYIHETeme&6fled E1UERSHGSL elemerT QALTIHETTSEYD LIWETUGLEDE. Leabifledr, embLTe60T,
&1 60T GLITEDTM 6TEDHLITTENT &HEUIT HHEOTEMLD SFSHID 2_6WL LI HET0)|58(ETHL 60T 6M QUL IT 60T 60T S|
6ueblemld GHemMHS MEUDLTR60T Llemeturlilensdr emL(bSHHME. DD TR60T Lil6060oTLILIT60T )
o2 uifl epedenmiserneor 4GImLiesdr, DNA Gumedimeumriled SmevorliLitbHms.
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&S

. sflwneor ellemLulements 615 ifley 61&Fis

1. Ep&setiL anhmisefled enanlTger UHMw Seunner snm o1&l (NEET 2006)
(o) emamLrger sweofl, H,0" senrsedled seuflss 2 ararg
() eOLMADL TR (b5E 6llemerTaLNIHETTS OFWELIbEDS

(8) ewanlrger cpetn BCFTELMLILSmaTS 1&TetoT(heTengl. SieunmieT Gflliquid sifls
sienelled  SHMeTOTLILIbEM G-

(FF)  owenfl 2 Liyserfled, erIGUTFHID ewaDLTR60T GBI SHevllinss STesoTLILI(beUS6D6m6D.

2. B eumy eredrug)
(1) H,O (9) (&) CO+H,0 (8)CO+H, () CO +N,

3. &158sm, GuIm ewLemaDL TR G1lHE SP&HSET0IbaTaN dnhHnisHerled 6T S6UnTeoTE.
(&) Siemeuser 2 e spndl oGsn@Lmiyser (Lmmulwinkiser)

() pT5CsM wIOPWID Yosslul 2 & spndemdwud, ungm wIHHWLID QB 2 L &b
GLPOHEWD  OBMETIT(HETENS).

(&) G»DH eeuliLbleneo, LTI LIHHIWSHDES FTSHHONS 2_6T6TE).

(FF) urgm wrHplwsHler aeulil SLSHISMeT, Siger ATHCHT wIHBlwSens el 50%
31 & &b

4. siwefll emanLenI(h&HeT 2_(HeUTeUSM @S SHITTEU0TLON60TEm 6.
(1) GameogeiTHa6T (=) sTLB&HTOREITSH6T (8) wHs euMmysserT
(Fr) ean&H 1 — Hevfloriser

5. wiflliquib & ' & e\&netoreTens _

(&) 1p+0n (=) 2p +1n (8) 1p +2n () @euniled &b ebeneo

6. Geuglellemensanm) dlashHeorr  sugluemLuiled  semwwng  (non-stoichiometric)

60 DL 6WIT (b & 6061 2 _(HEUMTHGLImEU

(1) ewBeoig Wi, Ol6uGeDTIG WD (%) &mTuedT, HléH&6d

(@) wrrhisent &, 0l5S Wb (Fr) emmLrege0r, &Gemmifleor
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7. &pmr Bleor Hobsns sGeTH SHeTemUlene, SiHEWmENT Feoeweus BEmLmeyL 6T
eflemeTlIL(bSHIEUSHET  CPEDD  [HEHSEDLD.

SNI6O0ID: FE0eweusGamLn, &slqeor [Hfled SemmbaleTen &medSwID LHMID 66t Fuwid
&Cemmemry  WHMID FOGULBbHEBLEDT eflemeorflibg SHenTwng SMTLGEOTL (b&emer
2 HeUnd&HME.

(&) BaHm) LHMILD SMTevoTd T 6vorhld &ifl, LLHMILD ST 600D, FaHMIHEG &FiflWimeoT efleTSH&LOMESLD
(%) 8n DM LOHMILD STT6T0ILD ET6TOT(HLD &ifl, S} 60TMTEL &HMTEVOILD, MMM G &FifluimeoT eXlemssL06060.
(@) snhm| FEILITEOTSI S} 60TTEL SHTTETOID SHEUMITE0TH

(FF) snDm)] LHMID SMT6v0TD ET600T(HLD SHEUMITE0TEm 6.

8. & Wevfledr 2_L 60l6b, SiH6dT EAIOMSHS 2 _L6d [Hlemmuiled 1.2g QDL TQEIT 2_6T6Tg. W6 SHE)
DL rgeib, uylfluissme udHeion asiwliuod Gurg Wefler Hleon il

(o) 129 () 2.49 (&) 3.69 (m) /48 g
9. Bifledr &lqeTHBHE0TemEmI LigHLoeoTn LGLLmiedledr cpeold Siomenfléball LuIedTL(bLD &reoof]
(1) Gamguwid sCwim seLGUL (&) umLrglwid euyonmmisGeor
(8) emamL_ 16T OUTTHemEH (r) EDTA
10. Bifledr BITHSIT &la.60T5HG60T6mIDEHS) SHITIT6T0TLD
(&1) Ca(HCO,), (=) Mg(HCO,), (8) CaCl, () MgCO,

1. Brfledr &SlqeTSHeiTembLENW  OLETEMWLWIMSESL  LweTUbD HEwnemelLmerg, HEIHMLD

AMLHS
(&1) Gamgquibd sigidlesflwid HeblGaL (=) emebAwd Sigidleflwid HeblGaL
(@) s siidleofluud CurGrL (FF) NS Hwid Sieidlesflid emaunL emITh

12. euevofle FéHlwimeot H,O,-etr on&lfl 100 &eoroieney er6ré GSMlGSLLGEMEl. 60T LIMH6IT

(21) HLLG6ulU SiRs Hlemeouded (STPed), ImL H,O,, gyeorg 100mL O,28 SHLo.
(=) HILLG6ulU Si(1R6s Hlemeouded (STPed), 1L H,O,, gyeorg 100mL O, 26 SHLd.
(8) 1L H,0, syeorgl 22.4L 0,286 SHLD.

() SILLeeulin 21168 Hlemeoulled (STPeb), ImL H,O,, syeorg e Gomed 0,28 SHLb.
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13. ma[fleot (pedrevflemeouied, UM Lmduwib enL &GrmeLL &enIFaIL 60T 6mEUDLITE60T ILITTHEME(h
GsisHs GGSHILGDLEUTE, FEI DbEHSMNETE HOBDLNS WLINEUSHE&GS SMTETOIONS,

2 _(Heumels)
(&1) Cr,0, () CrO,*
(&) CrO(0,), () Beupnied gD Sedewen

14. @@ Gumed aiblew sehd KMNO ,emw Bimilpésé asius GsemeuliLico H, 0, 60t Gomedaerfleor
6T600T600T18 60 5.

@ Y @) % @ % ™ 75

15. 15N H,0, é1 &eoroieneys agmey
(21) 1.5 (2) 4.5 (@) 16.8 () 8.4
16. H,O wmmio H,0, cpeoéanmiser 2_eer pdHedlgeor Sigmeler @eorsHaeLunsea wennGul
(1) SP wmmib SP? (=) SP wmmib SP (&) SP wihmio SP? (/) SP* wnmb SP3
17.H,PO, + D,0 — H,DPO,, + HDO eréttm eflemeurulledlpibgl smami@um umsums ibleon @b
(1) WP&HBMTSEI6N SibleoD (=) Bmanrssien Sibleod
(8) e sMISHgIe Siblevld (FF) 8eummyeT e HILbl6b6m6D
18. FIL Lefl&HaL1UNeD, S &HE1Q6E0T SHETDIEUTEDT S
(21) 4 WAL TR HETSHSETTE HTeoT(LE 61lq6Xl6d &LOLILIL (heiTar S

(%) 2 AL TR6E0T HTDISHS6T LDHMILD [HTEITS MDD TR0 HHETMSHSHETTED 6T600T(LPS aulg.eiled
g5 LOLILIL (b6 &l

(8) 2 ewaDLTReT WHMID 2 566 HTNISHSHETTED HTEOT(LPS aulq6led gLPLILIL (heTaTg)
(FF) 6 EMEDLT 60T HEDHSHETTED 6T600T(LPE 6)1.6Xl6D G5LOLILIL (heTaT .

19. 275CsM empLCrmieormed wHMId LTTT ewBHL G Seormedled SmevoriiLpbld H- NemevoriiLser
wemnmGul,

(21) cwe&enMGEHHHenLGuiwimer H- Hemetorly wHMID cpe&snmlener Hlagn H-
19 ém 6voT L1

() ceosgnmlenyer Hapn H-ewmetorly wWLHMID  CPSHFn NS EHHE L Gwiwimeor  H-
19 em 60T LI L
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(8) cwessnmlenier e H- Llemevoriiy

(FF) cwessnmlenier Bl H- Wemetoriiy wpHmib H-NemevoriiL Sedemev.
20. e B LWedTL(HEUS)

(1) S1eEDIHS elenetserfled L (bLLIbSS

() 056 eflenarserfler Gerfliailliumer

(&) (&) hmid (24)
(FF) eTgI6YLD E6LEm6D
21. Bomeor g
(21) &I SpdHemench (23) sl H&emen(h
(8) mrflulleby gh&emennch () Bemeu eTgIOYLOE0MED

I1. &(H&&ns elenLwerflsse D
22. gavflo euflena S L euemevoruiled emaMLTR60T a6l GameDe60THEIHL 60T 6Mm6USHSHLILIL6l6bemed?

23. 0°Ced 2_eitem 66 LevfléaLlly, 0°Ced 2 6iem ey Bifled emeussLLGbLEUTE PPS&HADSH —
ar 60T ?

24. cP6EOTM)] EUEDSWITET F&HLIN6METUTLIL| 6D 6WIT(b&Hem6ns &DILILIhHS.

25. febTeu(H6UEITEUDHMIET 6THS emaDLemI b SLLeuner Wameor eumwy (1) HCI (24) NaH. 2 _eor&)
6XlemL HBHME0T SHITT600TSH S 6W6E0TE & M.

26. 4-eugy euflemsuied 2 et  Fevfloriserflesr  emaDLemI(bSH6fledr  eTHITLMTSHSLILIbHLD
UMM Ig 6meDT 6T(R&I%. eumbiunligeor Guné@ (trend) eteoteor?  @eueurflemaulled (WHed
@nevory  HevflomseTr  OHMeUHMIEOBHHEH eTeveumm|  LMMILIbEleOTm60T?

27. 81péaeturL 6flenetT S Eh&HE Geudlé FLoGITLML I 6MEDT 6T(LRSIS.
(i) LMaI&6ML60T (Vi) Sh&6emern(bL 60T, 60EUDLTREM6E0T QEULILILILI(HSSHIHED
(i) emeunL regedT eumw HmMId &GemmifledT e
28. S|pssetorL Geudl elenerrsensr LTHSH O5ILS).
(1) BommH UGS SHHed (=) 256nCeTHD b&HES eXleneTseT
(8) HBrHD efenevraer
6T60T EUEMBLILI(bSH SIS
(i) KMnO, +H,0, —
(i) CrCl, +H,0 —

(i) CaO + H,O —
135

athiyamanteam.com | TNPSC Exam - Video Class+ Test Batch-| 8681859181



29. WADLIRET OLUOTHMED & PSAQCOTOHBIWNSEED, PHIARDT QOLSHIITSHED
QFWIEOLIHED&. @&snnilemedt HGHHS TbHHIS SML(bSEHLET HlebLlleaesab.

30. saTBenr GLYLILSHE LIWLETLI(bSSHE0MD 6Teor [ &H(H&ISmmum?
31. Beumy wrmm ellemeor 6T6dTMITED 6T60T60T?
32. sevflo auflemad s L euemevoruiled emamLTnevfler SLgems HlemLilsaeyL.

33. ;@anGLniyser (LmHMWrkiseT) eredimmed eTeoTeor?  emeunLTeefleor s@FmGLmliyserfleor
GLIWITSHEM6T  6T(DEI%.

34. HerHifledl LWIETHEMETS H(IH5.

35. 1y LigflwsHerr ufebl b eflemertsener eloTé & s.

36. UMIT emeLTR6emeT, HTHEHT MEADLITLQE0TTES 6T6U6UTM)] LOMHMEDTD?
37. 19y L fluS S 60T LWIEOTEHEmENTS &nM)s.

38. Wletteormmh LGLI (Pemmuiled emaunLT0e6r SWMfldsemed edlendHEs.

39. eungIeuTs LWETLI(SSLILIGBLD 2 LIfled 2 _6Tem 6 (WHed 6sn&d 2 _Geonsd (A) gpeorg (B)
o Ler ellemenrfiibgl (C) etedim GafwsHementd sHINE. &CsIwSHHL e T —1
5lnGernm Hlemeouled snevorliLpdmgl. (B) Speorgl (C) eredtm eumweLeor eXlemeotLiLL (b
W HEIS SHewgLiLmeotmeor (D) @6 smEDE. G&Fwbd (D) Speors (A) 2 Leor elemeotiiLL (b
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Gogd Sieumnleor HlemeoLIL & &60T6mLD
GONENG. Bhs DanLenIbSHeT FnbHs
QbSHSLD eleme0TEOILIN(HLSH6MTE 615 WLI6D
Lfléfledtmeor, GLoguild SieuMITE0T 62(h&HGLD HE0TEMLO

esn&Suieo Cuedmha Spns sfsfsSna.
BGamenx60TaEmHL60T 6Xl6m 60T

Bameney60T5 (6L 60T
efemeoryflibg MX
GCameme(h&HemarTs

ST 9_Beonsrhlsel

9 L eonquing 6T60TM
Siwievf] SH([HE6OTMEOT.
GamevmethEnLeT  eflemeotyflujo  Hlmeor
2 Geonrs  en@SHluied  Cedmhal
Spne aifefsdng. aeerefled SieunmleoT

ST ILN&GSLD SHDHMDED &eDDEDE.

ST

2M + X, — > 2 MX
(M= Li, Na, K, Rb, Cs) (X=F, Cl, Br, I)

SmeTHH 2 Geons  Eanemed(heHEBLD
Suesflll LIg&MmiGeT SpGLD. erevflenid 601SSILID
SIBWImemL (b, FaLISlemevoTLiLL LI600T6mLI
SMLbFNG. Ssn&s snreoid WssdAnw
GrledT Siweoflwimeots eTSlTLoledr iwlevflemu
3185 (pemeTMISEHID HMemEDT ALDHMIETETS.
Fo.(bHe0MH SIBWIMemL (b Siwleof] sLIeLflLsTE
Smuusned, Lit swesflumed Ve oifle

SiemeiH@ (PeWETTEYNISSLILIL. (LPIGULD.

FHreu Si1bCGomeofliimeyLeor 6XlemeoT

&Mre_Geonamhiser SlreusipGumesflmeaied
seonbhg Lf Beo Hnd HenIseLHm6TS
SHHOTDE0T. DHFHSH HEDTFEOSH6T LOGOTHL SHEHILD
FHmedT e&MevoTL606). QeuMMI6dT L& &ISHH meot
g 2 _Geonsmisemen GureoGeu 2 _emeng)
(Hg et Buw sLsssdmeor 10* Q' Hoeu
aibGwmeofllumedled o _eter  G&mgquisHSleor
BLSHH|SHS 60T 0.5x10*Q1). FHreu
siCoreflumelled &My 2 _Geons ieTnISHSH6T
Fhisefledl  QemetoTdHlmedT  ETEDSHLITTEOTSHE06IT
Buiuts @sn&s smrevoid. GrILleT iwieof]
LHMID 6Ted&LTTEdT @Tevorhld SADGLOmesflIT
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IMMLD SiewLIH&I, HbEomesflwim ermiw Goiruwient]
wHMID  SubGreoflwm  amlw  erep&LTmedT

SyEWeUDHEmMS &(HHEOTMEDT.

M + (x + y)NH, —
[M(NH,)_]* + [e(NH,) ]

semrged Hed Himwons  @LushHETeoT
&nreoond, SwoGumeofllum  emlw  eTed&HLITT60T
sLLeeGLD &6l SyDmemed 2 _MlehsHma,
BN — HOIFNHS  HO  HDSHeWS
sieflsEng. @b SHeWIFOSHET LMIT SHMHHS
HeTemD E\&MevoTL 66y, Boaid Hesor GmIid

MEUSSHLILILLTED — GLOGHI6UTSH  6MEUDLITER6E0T
6UMIL6m6Y eeuerfIGuimm) SI6MLOETL
9_(HeUNSHGS60TMEOT.

Mt +e+ NH3 - MNH2+ 1/zH2

aLT semrgesafled Heo  Hmwomerg)
Gl6uetuTEHED [HINSHMNE LOMTMIEUSHIL 60T , HEWTEF6D
EOLLLIT
LOTMISDS).

BMbHSH SHEOTMD  CHMEOOTL NS

BapL60T 6eXlemenT

&y 2_Geonsmiser HIpLeoT eemeuriiLL(h
Sieummledt DRDLIMTHENF(bHED6NH
SHHTDET. SDFHETIL 60T EDEUDLITR6E0T  EUIML
QeuerflGunHMLILIED&I.

2Li +2H,0 -2 LiOH+ H,

siemer Gogild  SHELSHEDTED  LHMID
elemeotdmeT  LOHH  EDEUDLITRE0THE6MEH
C\&M6voTL S}6D60 86078 (6THL60T
elemeotiflledTme60T.

2Na+2CHOH —2CHONa+H,

H-C=C-HX2, H.C=C-Na

lz

Na-C = C-Na
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QbHSD EFILIED

&M 2_Ceonsraset, srishefleor Qemevordmeot
ererflgled Bss
WD, BseTTed  demer  ADHS  RBLHSLD
6XlemeOTEOILIN(HLSH6MMEE E\FWIEOLI(b&60TMEDT.

6T6DL_[TT60T S 6061

M, — M* +e
(s) (8
STTLED)IL 60T 6Xlemeot

e0lHSILID Crmquwins
eflemeotlLL(p  SO\GHFILID

SMITLIE)IL 60T
SHNTemLI(b  6T60TM
2 _([HEUTHGSHDE.
SMTLIEDIL 60T
eTeufle)ID,
SIMTLIEOT

Nwevf1FGFTLO SHemd
LoMHm
GCrmiquing

2 _(Beonshiser
elemenTfleudlevemen.
seunmemm  aidlliqebedr  Gumedtm
GaILoMhIgHEBL60T 6Xl6meuTLILIbSSHIDELITS), Siemeu
SIFI1q 616D(bSHEMEIT 2_(THEUMTEGHEEOTMEDT.

2Li+2C — Li,C,
5.2.4 &y 2_Ceon&rhisberfledr LILIeoT&H6T

2 Geons eDGFlwioneord, LwesyeTar
2 _GBeond & 6060 6UH6IT SwnflsaL
LIWIEOTLIGhED &I 6T(hSHISHSHTLL TS &8 6160
2 Leor GaObHE, GorliLmy erepFledrsarfled
LWeOTLI(hD 6leuetotemy ©_Beonds (white
metal) Gurflu@ast, SieleoflwisgiL 6o
Carsg Spsmu eXlomeoT LM&kiS6T LoHMID
owsefdwsgLer Geids GsLWmnhisHeT
S EWL160T SIS SLILI(H S 60Tm 60T. & &l G16uLILI
2 L &b elementserfled LIWIGOTLI(bEMS).

i.  e0H&Hlwib 18l60T B 61 88 6D 60T &H 6T
QIFLILIOYLD LILI6OTL(hEIM &Y.

i. e0sHwb &STFUCETL LOIHHSHISH6 D
LIWI60TL(b &M &l.

iii. Pb(Et), ommib Pb(Me), gpdlwieumenm

SWnflés BzemeuLILI(bLD Na/Pb

2 GBeond sHevemeu HWnflées G&maulb

145

uwetubdAnE. s sfio el
Q&FILorhI&eT e HITEDIBISHEHH S
(pedteoT UL BrmeiL 60T G&F&H&LILbLD
Siql er iy (anti-knock)
GFILOMmISHETTS LIUWIe0TLILL60T.
SN BHM60HH 6D 6l60L. Eeve0NS LI BImed
LIWI6OTLIML LG.6D 266 &l.

iv. ey Ga&mq uwib 2FBeus
renlenensafled  GeflTeliunermsL
LIWI60TL(b &M &l. e Lrdlwib

D DL_TT&Hem (b 61L6dT B&FMLIL &6 (soft
soap) sSwWnflsedled LWeTUGbLEDG.
Coeib @& VssdDhs SMTL6T
ML LIMEEME(H 2 _Mleh GILIMIHETT&HELD
LIWIe0TLI(h S &l.

v. &uwib &arflLOl60T & 606075 66T
619 6U6MLD SSHE0I6D LILIGOTLI(hED &)

5.3 sy 2_GeonsFGaTwnisefler e1umgiLl
LIGOOTL| & 61T

ST o2 Qeonsriserfleor SWEVTSH G|
eungleumeor  GEILOMAISEHLD  SiwlevflHSHe0TemLo
SiaUmileoT

6\&HITEOOTL 606, GaiLoriserfleoT

eungIliLesorser G efleurSléaLiLL (HeTeTeoT.

SHHEMEF(bSHET LOHMILD 60 QUDL[TTEEMF(hEH6IT

&My 2 _Qeonshisemer Sidlaare STmmled
afle@bGurgr MO eeim  Cpe&HInm)
GUMILILIM(b E\SHIT6TOTL. SMSMTET0T &M & (b&HEM6IT
BpLeor
elemenTlILL (b SIUDNMIEOT &I &360TEMLOW|6ITEIT

9_(HeUN&HGH60TMEOT. SlemeY
AN TSHEME(HSHEMEIT 2_(THEUTEGHE60TMEDT.

MO + HO — 2 MOH

lsdugems el OO ST
2 _Bennarhl&HemerT il ae6ne)y SMMHMled
eTflB&LEUNE  STHMTCO0T  ShSHEME(hSEMHL 60T
Garsal EILITITE 60 & (h& 606IMILLD

2 _(HeunsGHeoTmeot. @hs OLNMTSHEmE (&6
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HaHL60T eflemeotfluioGumg
manLIrsensbser  wwpmw  H O, &
2 _(HeUN&HGH60TmEOT.

M202+2 HZO - 2MOH+H202
(M = Na, K, Rb, Cs)

e0sHwid wpmip Gemquid HeflT OO
&N 2 _Ceon&rhlsHer Gl Sh&HemE(hSemeliLLD
85 gsLILT
A HEDEDLHEDHD HLedr  eflemeoryflubGung)
BT SHEOTEMLD G1BTE00TL. 60 QUDL_ITTEHEMF (M6

9 _(H6UN&GSH60TMEDT.

9_(HeUNSHGSH60TMEOT.
2MO,+2H0—->2MOH+HQO, + 0O,
(M =K, Rb, Cs)

el Plubgemersafleor &p MO, MO,
sbengl MO, opdw Gafomisemer  mw
Blemeouied swimflégseomiD.

SH&HEME(bSHEIT LOMHMILD
60 QUDL_ITITE 60 & (b &H6r160T LIGOOTL|&6IT

gmw  [Hlemeouled SpSHemEb&ET  LOHMID
BimmHmemey, S} 60TMED
LT SpHEWEFHSH6T LDEHFET D6DEDG| ST EHST
FnsdHed BHEHeTmerT.  OUTTHEME(bSH6IT
EDLUIT SHMHSSHSETEWLD C\SHITEVUTL 6WEY, S 60TMED

QLITT &6 F(h&6IT

GUUT HpHEWEFLSHET LUMIT  SMHSSHSHE0THLD
61&M6OUTL 6m6U.GEMQUID ELTTSHENS(H  He0TE
Sy &6l GeotHmILINTE LIT6ue0m&LI LIWLIETLI(hSM &.
SYSHMEFbHeWeT  [HIHLET  ellementliLihSH
QUDLILGLD  DRDLITEHEENF(bEHET HEMEITHHILD
66U600T6O0NN  Hl6OOTD LI SHBISHEMTGLID. ST
2 B MmN ITHemEF(bHET  6UdlemLOLOG
SMIR&EEGD. Semel Selgwons  HGIHMID

SemLAUSTE, eeulILGHemS eeueflGumbr Bfled

&H6mI &60TMEDT.
Camemed(h&He:

sy o Geonas Gamemedpmer < MX
(X= ECLBr]l) soyeremeu Bimwomm, oidls
2_(HSHlemeDHem6NSH G\&HTETOTL LIg &

146

F6TOTOMIGET S GLD. SIEMEUSHET HSIHS SEHEMS (b,
DANLTTHENE(H SMTUCeOTL6mL
Bié$s eman GrmGameis sifleosaier (HX)
elemeuTlILitbd S eumLILIbSleotmeot.Li eblbgl Cs

auemy &My 2_Geonsraiderfledr GHILO60THE0TEmLD

S16LE0G)

il afllugned, 2_Geondriiderfleor Bamemed(h&elT
2 _meuns@lo seotemo Li edlmphg Cs euem
asifleflsdng. LiBr womwp Lil gyéflwiene

sellisE oD eeen  GamenehaEbD
suwenflgseotenio QsnevorLemen. LiF seliiss
bHD et  GamemedbHEHD  Hifled

seordleorment. Hifled LiF Qetr 10lasH@&emmibg
SO FDENIHES SHNT6T0ND ST LIS
(ommb Lit oHmub
F aydlweunmileor Al o peuemr Geuwm@.b).
LiBr wpmio Lil gyéflwiemen saliflemevoris

Fo(b 6T60T HMeLl SiFl&HLD

HE0TEMLOEMLL 6\&ITE00TLY (HLILIGTED &Iflo
SHEMILILIT60TH6IT6D &emiTehledTm60T.
&Cem ablep 2 LI &6l

ST 2_Beonsrhl&Hel SIWEVTSHE
5B & M- SMO60IMISHEHL ETILD 2_LIL&6emelt
2_(Heun&d@&HeoTmeor. Qg o L serfled
eupbUTEDNeTemeN  [Bifled  SHemreledTment

Gued 66Ul Flemeolls HEOTEMLOEMILIS
6\&BMeTuT(h6ITENEDT. BT & SHUled GLoedBh &) Sons
e1F60e0F 616060 CHITLAl60THE0TemL S HIILILISHTED,
&MTLGETL (b&6IT oMM emLISTT LG0T (b&6rfleoT
IHlemevLiL5&60Temlo Pl sIfléHleTmerr. @sn&S
&ngevoid &My 2 _Beons  Gmrwenflaerfleor
(PemeuTEUTEGLD ST GHewmeUCsH S@&LD. ST
o _Geonamisafler smiuGet baer (M,CO,)
1273K @eulublemed euemy @MU SH55
IHlemeDLISHSHE0T6mD  E\&TevT(heiTemenT,  Ebd
eeulILFlenens@& BGoed (W&Hedled 2_(H& LleiTeoT
BniFuins HenseUenLbHE  HHENF(HSHEWET
eTeuflemILD Li,CO,
15l6m60LIL| 58 60T60ILO SEODHE Gelb
2 L e0Tquins SlemseuenLSma.

2_(HeUNSH&S60Tm60T.

Li,CO, 4110 + CO,
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8sn® WwWwsn smeond LT whmib

CO,? sweflleEpsden Guuwnear  sifls
9_(Th6U6TE)Y Geumune LIg.& oL 6mL
15l6m60LIL| 5 & 60TemLOWID DS TEHGH6UCSH SHSLD.

e oifle SHMTSHHETEMD  E\&HMTEOUTLY (HLILISTED
6015w &6l 58l Lo
92 _BeonaralsHeT Hleoord emUSTTLIGETL (h&HemarT
Geumy Q1Y)
o _Beona(pld  Flevoro  emUSTTLGE0TL(b&H 606l

ST
2 _(HeUNSH &S 60T 6DT.

2_(HeuNsGe6udHledemen.

M,CO, + CO, + HO — 2 MHCO,
(M = Na, K, Rb, Cs)

SIWETHE &SMTLGETL (& (6THLD,
enUSMTUGETL (b&H@EHD  Hifled  HemreledTmen.
Goeaud OBTGSUTd GEOlBHE SpTsHs
QFeIDGUTE  SeunmledT
Geuaslonas aidsifléSeorment. OGS uled Spns

&HemT HM60TSH6IT

615606DE E1FEDED LIS Fn.(b SDMELSET, HETHM)
SyDmevsenar el e Ceuslonss GemneuEs
@50 &S SHNTEUID SHhSLD.

5.3.1 sy 2_Geon&mniserfleor (paalw
GaqLorhiserT

@emquub e&rFuGeor Na,CO,.10H,0
( Fe0emeu BamLim)

OBMPIDETemE&E L  LIWIEITLGD — &6vflo
SMTLG60TL (blD
@5 s1e0Ceu
(wemmuled winflésLLbEDE. s (Wwemmude,
SibGomevflwimeumeor s SibGLomevflwid

Gaiorhiserfled Gamquib

(PSHELIOTEOT  QETDTESLD.

sMIUGerTLLT® nhHDiLGADE, & LedTeorT
a1 Gonmesflwmeunmed Flemeouiled
9 etemn  Gamquid @GCemmemm® HemTFedleoT

agadliqul

PG SiFlEHeney SMILET eWLWITEHEMS(h
Q155 &|61SH60T S @omeoflwid
emUSMTLGETLLNS  LMHDLUILIGbEDE.ES60TTed

CeLPEDLD
o _meumeor  SioGoneoflud  emusTTLGETL

Gamquudp  &GemmemIpbLedT  eflemeuTLILL (b

147

Gsmauib ewusMTUGETL oHmDd SibGLomesfluid
SCenmmedIenL s HHIMEH. Gamquid emu
&SMIUGeTL. HS GHemMHSH SHemlHmemneord
6\BTETOT(h6TENBTEd  EHLpLIGeuTEDG. Gamauib
QeulILLILb S
Gemquido &MTUGeTL  QUDLLGHDS. DbHs

eousmIUGerl  Wifléalul o,

ellemenTiyLedT  OFHTLILemLW  6lemenTaeit

HledTeusLomm)
2NH, + H,O + CO, — (NH,),CO,

(NH,),CO, + H,0 + CO, — 2 NH,HCO,
2 NH,HCO, + NaCl — NH,Cl + NaHCO,
2 NaHCO, — Na,CO, + CO, + H,0

@nifluier FHewLs@w — pCGomevfluid

&Genmemm(h SHTevFWID

emaDLInEengbLer Csiss  @brpemmuied

HEMIFE06D
LIWI6OTLI(hSSLILIL L S Goneflwneneu
BLOL(b&S (Wiqub. smeddwid  &GemmemIh
&I6ME00TLI QILIMBHENTS HlewL &HEMG.

LIGOOTL| &6l

Gsmquid &MTLUGETL QUNEHIEUTS Feveme
GsrLm ereor SMWILILIGEDE. & \euetorevoiin
LILG SLOIT60T 61L& &M 6maUDLCIL L& LIl SLOTSM &).
85 Bifled  senOHE
2 ([HeUTHGEDG. Bend QeuLILLILIbSSHIDEUTE)
ugs Heor Shg GorGerm smaml GrLlenL
2_meauns&Fnsgl. 373 K aeuliufleneod@ GLosd
83 GuonGemenanl GrL (p(geugions Brnm
GleuetoTevOlIDL  QLUMQWITS  LTNIFEDG. 88

HITT&HSHEMT FEM6D

@amLm &mbLed eTeuTLILIbEMS).

Na CO,-10H,0 — Na CO,-H,O + 9H,O
Na CO,-H,O — Na,CO, + H O

LILLI6OT &6IT

i.  Gamauib &TLG6TL 46018 Feoeme GamLm

6T60T SIVWILILILFM S, B &1600f] 6UEHSHESL
LIwIedTLIGhEID &)J.
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i. &g uesorum LGLUMLEY LHMID LiHLOOTT
uglumileled  (&euwiomeor Syleus
&Ievoflnsll LWedTL(bSMS.

ii. @& &lqeor Bewr , GwedTentONS LAHMID
QIFIIE(PEMMS6ITleD LILIGOTLI(bED S,

iv. @8 oevutevly, &MHEHWL, ELullevorL
GuNeiTHEmEUHEMET S SWIMflésL
LIwIedTLIGhED &l

Gamaquwid &Cemmemm NaCl ( Femiouwied
2 )

&L evhemT @&mqulb
&Cemmendah  Heoflwns LflssliubEDE), HL6D
Bifleor eremLufed 2.7-2.9% euemm G&mquib

Spelwinse

SCemmemr 2 LI 2_smeng.@pSlwnailed 6
Syevoniqed Gamomwions 50 elsb Ledr 2 L,
il pellwnésed (pemmuiled aUDLILIKEADS.
2 _(IfemI LIQ&HLONGHEEUHE0T CLOGOID LIGOOTLIL TS
Gsmquwid GCemmema®d OUDLLILEDE, BHled
Gamquib 6OGLIL., Hmevdluid FeoGuL, HTeodwiD
&Cememmh MHMID EWHeTALID Sy elutemeu
LOM&r&&EITE 2_6TTemenT. LieborULNg 2 Lifledlhh&i
gm Gsmquid GGemmenTemL  LedTeuTHLOTM)
OUD  (PIGUD(LPSE0IED
&oMHs Seney BmLer GsisHgl, euqslly
SHEMIILIMS LOM & &HE6T B&&LILLEOTDEDT.

LU6BOTLULTS . LlemL

Bsaenrgedener HCl eumyelenenr aggisd
Gemquwid GGaTmen(h LG &HLOMESSLILIbEETE).

Gemquip GGemmemmemL. &Nl HmELFWID
HMID ELsefALD &Gammemah AHHsBONEHS
HEMITEUSTED, HemFeBeoGul Srhldl
eXl(b&HedTMmé6DT.

@amgquwid &Gememi(h 1081K
eleuliLblemeouled 2 _HGHMEI. 8s
273K el iLbleneouled 100g Bifled
36.0g &HemI HMeme6uTH C\BITEVTT(HETEME.
eeauliLflemeoemwill  OUMTMISS, HeDTHM60T

&Heooflalons i sfIludledenen.

148

LILLIEOT &H6IT

el 2 uGunassdnans angmreoor 2 L
(emLOWIEd ©_LIL]) LWIETLGbSM S

i) NaOH wmmb Na,CO, Gumedtn ued &6vflo
Garserfleor SWMflied LweTLGbSMS.

Gamquwib emamLonHeng( :

aTS5Ss FHwns, GsHevleornT —61&H660TT
VletaeodHled o L Hewr LOeTmhUGSHE!
Gamquid e IT&Hen&h SWNflSH&SLILbEDE.
BFled oG erHIdleTeumuITEHeyD, SMTLEOT
GrILeoTeUMUITSEYD  LILIEITL(hSSLILIhE60Tm 60T
&CGermifleor  eumujeuneord  GBILO6OT  eumuiled
eeuefleumdmgl. erdlibleoteunuied Gamauid
elledsaliIubEng), Goald @& e &l eor
Geibg  Gsmquib  QwiGH  SHevemeuemL
(amalgam) 2_[HeUT&HSH M. Beveurm)
Gsmauid ewiGHfl o _CGeonsd

BpLeor
Gamgqwid

QuUMLILLL
HE06MEUGLL 6XlemeuTLILI(bSHEILD
Gumgy DN TTHEMFEML &

SHEDG.

ardlfdleoreunuied: Na* + e~ — Na(amalgam)
Gifleoreumuied: Cl- — %2 CL T+ e
2Na(amalgam)+2H 0—2NaOH+2Hg+H, T

Gamquib MRDLTTHME(b &b
eeustoTenallm, &arfl B&wsamIqw (translucent)
whmib B mis@b (deliquescent) @evorold
a@b. 85 Fifled seordng , SssHemIF60
& 6uedlemid LOIGHS HMISH SHeMIFONGSD. &)
591K eeuliuflemeouiled 2 Hp&HDE. Gamquid
MAADLITHeMSF(H SHemIsedledr LmLiLmLidleemern
CLPED S En M E6IT 6u6IILO6TOTL 60 &) eVI6iTe
CO, eoLer efemeryfleusmed Na CO,
2 _meunsimg.
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LIWLIEOT&HEIT:

e QGamgquib MEDLTTHEME(h Sylieus
elemenTd STevoflWmaLl LIWIeOTLGbED &)

* @& unsenFLemL (SiidlesflwsHledr Hgl)
SMUMLLILI(bSS&ISHEL LOHMID UL Grmedlw
&5 sIfllfed LweTUbLE DG

*  8a geyafl agmfledled, LS gievoflsemear
GbumbSsLI LWeTUbLED&).

c 85 , Gsmly, sndsL, FWLNHeMSL LL(h
womd  udGeum  GeuglliOnBLS6T
Swimflindled LwedTLGbSDE.

Gemquib emusmTuGeTL (NaHCO,)

Gsmquid emeMLTee60T SMTLIGETL. Si6be0&)
Bamq b emUSMTLICOTL. 6018 CaHd swinmfllidled
LWeTLGbADg.  eeuliuluGSs Gurns 8&
dlemg6UemLIHS) STLIEOTENL S SH6m60(h
SLOLIHEmeIT 2_([HEUNSHEEUSITeL CadElenie Mmisvor
glewenseT 2 (Heutdngl. egedliqur Gamquid
&MILGET. H6emIaadled SNITLEITENL ShEHEnFemL

Q5SS 85@alb SWMfl&HSLILGbEADE.
@amquib SMTUGeoTL Lq 60T 6\6u6vOT60T IMLI
LILG SLOME0TS) (&EMMEUITE0T HemT HMem6oTL

euDHMeTensTeD, 65(pLIg eunel) euef|GULIMISDS).

LILLIGOT &6IT

+ 85 WseTemwWnsd Gss swnfliugled
LWL SSLILIGE MG

c 85 Gared Gpmiisy  ePITHBING
aglnnest GoeiTemOWINET  H&  Si(RH6D
erFlTliauUmBeTTSL LWedTUbED S

+  SwemevtliLmeiraerled LWeTUGbLA DS

5.4 G&mgquwib WHMID WML THu1g Sl eor
2 _ufrfluied (&S g 6D

Gsmquwid LOMID QUM LIS 6ot
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agsed eienerwineorg  BeF,
fnbs (PeOMHWMESLD.
S HemFIqe0I[BH & eTeflgns SwinfleHseom.

swiifléees
BeCl, emeu sigeir

BeO + C + Cl, 00 =800K _ Becl +CO

DL TRE0)IL 60T &Xl6m 6T

eufledlwi s &l ement 5
SHeoflLorhl &6l

dm
Gurgy,
man Il 6r Qevevorhgl MH, ereorm
oung euMUILM(beDLUW 60D 6MIT(Hh&H6EMeETs
SHADE). BeCl, womwo  LiAlH,
Fweunenn eleneTlLi(bSHEIEUSHET  CLOEOLD

&6l 58
eeulILLILI(b S &ILD

BeH 8 swnfléseomb.
2BeCl, + LiAlH, — 2BeH, + LiCl + AlCl3

5.5.4. &MIoevor ©_Bedmahi&Herfledr LILIeoT &6l
eurfledwis Hleor LILLI6OTS 61T

1. &ODHS ST 6T600T LOHMILD X—SH ST &Hemer
9 LsaulsHed Gemmeunsd  SpLuseD,
X-s8li Gwmisefler aeusflGunId LGS
woHnI  X-&HF
LWL S DS

&600T(hevoTy 6Xl&erfled

& 2 16lpey plieysefled mdlflullemeor

MEUSHSLD &6D60T&H6IT QLT &I6UTS

eufledlwsHleorned HwMflesLILIGEDSI.

SHOMed 015  FHiGHeTHemen  eLfledlwid
SeoteupIGU i FHILSTEL, B HiSH6T
WohsHsefled LweTUBD — Gpmiiserfled
LIWIedTLGSMS).

GEODEUTE0T LTSS WHMID LWINSTHSLI
uevorllemeotll  QUOHMIBHLILSTED, LLGeuM)
&600T(hevoTT 6Xl&e6rfled LIWesTLI(b &M &l.
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6D &60T AU &S 60T LILIEOT & 6IT

@@y WwOHMID ETSHIBHE  FeOLIEDT
B&H&0 LWedTLbEAD .

&Brmed eFwWed(pemMUled emLLBLevflwib
SMLMLOLILI(b S &ISH6016d LIWLIEOTLI(hSM&.

a5dpD  QemPledled, [HlopuL &S

udleysemer 2 _(HeUMSHSL  LIWIEOTLI(hLD

SH&(bSHEMMSLI LIWEITL(hED &.

S ST 6XLDITEDT 2l &61TLOM M)LD 6762860 6T0TSH 61T
swrfliiugled ewsetdAwsHer o GeonsHs
&EDEMEUSH6T LILIGITLI(bEM &)

asiflo esn@LUY eflemertaerfled LILIGOTLI(HLD
&rflseotnih ellemevreimpemen FHwimfléssLl
LwIedTLI(b &M &)

SieIBlevfl s Sleor Suipdlredlwie,
Geully QLGB SHeoTem S WIeUHEDD
GobLbSSID OUMIBL(b EL&He0T SIS 60T
2 _Geons HE0emEUIITSSLILIbED .

2 e SHHwnsll LwedTUbED &.

snebeunenfld Siflomerdemnsd SL(bLLbSS
SH60TEM 60T AL S E1&HESTET(EIBLD LOl6OTEUMLITS
LwIedTLI(b &M &)

SHMeLFIGH S| 60T LILICOTSH6IT

1.

wGrevfluwib, T Gamevflwid LOMHMILD
Gamiflwib gydwieunnileor 2 Geongsedluwiedled

RbSHGD SHTTETO WSS O1FWEOLGEMDE.

ueb@Geum QuUIIev LMMID LTIV SIDM
2 _Geoned HEDEMEUSHEDHEHS,
B&d,
BaHAWMSL LwedTLIbLEDE).

S &g 60T
geoui [HB&HE  OMID  SMFLET

SL(bLrardHnG LweTumd dewesorl
LOHMILD swinfliiugleo
LWL S MS).

& 606 6USHET
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4. eeupmiLs  Gmiusefled  eumw NS
BHAWMSL LwedTLILEDE).

5. eretur6levoniiserfled BrBsAnsL
LIwIeoTU(bEM &)

6. 2_[mhi&er, SHMOTSHIL(bSHeT LoHMILD
umfervanbg Sy dlweunniied 2_ererg.

6L TMeoTSIWISHHl 60T LILLIGOTSH6IT

1. °°Srapevrs CaeoraT OB S &l6uSSled
LIWIeOTU(GbSMS).

87Sr/%°Sr eXHBHLONET F)l, HLEOSMIT SLI6YSH6iT
wHMID efleorhi@serfleor LT &dlemeot

QBMLITH6D, &MhHm FLwedlwiedled
LIweoTU(bEM &)

LITemm &H6iT QUM SromeotliLdled
LIwIedTLI(h &M &

LILDMRISITED [T & 60T ewnpLserfleor
THIT600TULIMR & 61T GumedtmeummledT
LGOI & 6M6IT &60oTL ML &SHiflwuisbs

geuLmleuneoT &Ll LWedTL(bED &)

GurflwsHledr LiIeoTSH6IT

1.

o Beomsewedled LIWIedTLI(h &M G-
B e0r GarLorhl &6l UL CGomedlws
QSMPIMEFTEMEOSH6T, sdlflwsseiled
LoHMILD el QSMPIDHILLIMSerfled
LwIeTL(b &M &)

smily  (Copper) gmiemwwnéserfled

6861 BHAWMSL LWETLbLEDS.

Baer HoHaed o Gendd Hedemeu
ererfléled 6T60&L_[TIT6m 60T o _16](gLb.
eTe0T(G6), 6TEOSHLIMENT (SLPMILSET LOHMID

WedTeumeLImpi&efled LwedTLbLED &)

EBMEmEHSHMLE LMHMID Ll60TE0TevnI6NUIED
Smisefled  erepdlerer S SHFgemevt
LILLI6OTLI(hLD

B&HoL SMLEMOWINSELITS

LIWIedTLGSMS).
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5. Gurflwuggleor
Segn&smH  Geuduiweded, &mom  &HT
sevor(hevoriellemw H L Siemelicy Q&I

**Ba-gGan@Lmliumeor &I,

LIWIeOTLGSMS).
CoawsdHleor LuledTH6T

H1q BT TRISHET, SITNI&H([H SL.(bSe,
aumenTi &l snels6l, 2_LsTevor &LpMHM&6r
pFlweupmibener geflpd Gy &asarfled

Giqwid LWeTL(hSME.

5.6 a&ngweor 2 _Geonsd (FFlomiserfleor
eI LI6OTL| &6

@uevorLmbd M GF  Heoflorisefler
aFHONHE  SHMEOOILLGLD  HSHHARCeoTHM
flemed +2 Sp@b. SMIwesor 2 GeonSHhiseT
2 meuns@o  GETWrki&eT  EILHLOLITEID
SweflHHe0Temo 2_emLWwemel. &ML _Beons
GaILomhI&Hemend SMLIqEYILD (&6MMEUIT60T
SiWLI6of & e0TemLo U 6m60TL LD MIETETE.

agoenesfled Demeuder AN 2 _(Heueney
LOHNID S1H& LOOTSeMDEMIIL QLD MIETETEDT.
&nILevor 2_Beonshigerfleor flep G&FLormhiserfleoT
eungiliuesorser EGLp elleuflésliLbAnE).

(1) SYSHWEFDHSH6T

&noweor 2 Geon&rhiGeT — QUTSIEUTS
GLOITEDTIT S 6M & (h& 6MEITILLD, QU M&HEm60(h
SHEMETILLD S(HE60TMEDT.

GomeoTndema(h

2_Geonshisemer &l eI 60T
eaulUlILGbS S GLomeoTM&H 6m & (h&H6IT
eupliupdeormeor.  BeO  wpmio  MgO

peors  Bifled  amEHSTY  BHenTEUSlEIEDED.
IDTS OO SHeOfohi&efeT S (hH6T
M EUDL_ITITEH 60 & (b &HEM6N S([HEGOTM6EOT.
BeO miflwedys sevtemo 2 emLwig. MgO
&emmhs  s&mmo, CaO, SrO
BaO opdlwemeny  euedlemolflées

Be’* swevflumeorg  SAnflws

6u6dlemLD
LOHMILD
ST THISEMTGSLD.

2 _meuenemeull euPMGLLSTED, BeO Syevrg
&&LILem60ITLILS SHEOTEMEMILIL GILDHMIETETE.
OO Seoflomiserfledl ASHemEbhoHeT Siwlefls
HEOTEMLD 2_6WLLLIEDE.

QLT IT&H6m &F(h&H6IT

oufledlwsdlemeot s &6l 58, dim
92 Qenshiselr QLI M&H 60 &(h&Hemel S
Smdeormeor. Sifld eeulu  Hlemeouled
GLDIT60TITE 6M & (h&H60d6IT S &erOlQ ev)IL 60T

ellemeTliL(bS S emeussm QUMLILI(HE6OTM6DT.

2 BaO +0, 2 BaO,
3) WRADLTTEHEDEF(bSET

BeO sefiiss Wb
SIEWEOT H LD

S &HEMF(H&6IT
SMIHHEOTEMID 2 _6MLLIEME.
siemey  HapLedr elemenryflbg UGSwerney
HEDT IS Fn 1q LI 60 DL TS 60 & (h& M6 &

&([HEGOTM6OT.
MO + H,0 >M(OH),

Qm esnedHuled  Cuoelmhs  Sons,

&nowesor 2 _Beond emEDLINSHemI(haerfleor

semIHmett, 66Ul [Hlemedlidh HeOTEmLD
LOHMILD ST &H&60T6MLD S Slwieme
siflsflsdleopeot. erevfllenid &mm 2 _Geons

ML ITTEHNEF(bHEW6NES SHMLIGQEID SHTTLOCTOT
2 Beod MmADLITHEDIF(bBH6T  (&6DMEUTE0T
ST &G 60TemLoUN6m60TL] QUMD m6TeIT6DT.
ewrfledluib FrflIebL &
HeOTemD 2_emLIIF. BF Sibleod WHMID
&SI & @revorpbLenib ellemeorflSms.

MADLITHENE(h

Be(OH), + 2 NaOH > Na BeO, +2H,0

Be(OH), + 2HCI > BeCl, +2H,0O

&) Camemed(h&6i

&nweor 2 _Geonsriser MX,  eredrm
OLIM&IeUTe0T  EUMLLILIMheMLUI  GRMEmEOhaHEm6IT

9_(1h6UNS G 0T 60T. DI ER G0

athiyamanteam.com | TNPSC Exam - Video Class+ Test Batch-| 8681859181



CaneogaiL 6T aaulLliLbSS Beneusemers
SWNfl&s (I ULD.

M +X, MX

2

Be*" swesflwumeorg dnflw 2 HeveremeuL
OUDHMHLILISTED ewrfledlwib Gamemeo
&&LIN6m60oTLILS SHe0TemLOUTEmEDTLI QLM M)ETETS).
oufledlwd  GamemedbdHer BT 2 Mlehsd
SHEOTEMIOWEDLUIEMEY, FIHSHTHIIED  LemaEIUD
LOHMILD
UL 5.9 [eugeud (1) 60 &evorbeTemeTm)

SifllodsHemrLiLimeofled SHEMITWLD.

oufledwb  @Gemmemmp . Hlemeoudled
&raldhled) 611 6) G Hl emeoTLl LD METETS).
ohefl  Hlemevemioufled BeCl, @Genmflement

BemeuoTliL] LIMEDONS  6\&HMTetuT(heTenm  E(IHLIG
allq elemLLIfement (auqeuDd — &) QuDmIeTens.
@) 1200k aiemefleonent sifls aeuliLbleneoulied

CriGsMicp  @mUYWNs:  Jeosendns
(6uq.6uD — ).

oufledwd GCameneenLs SIS,
SITITLO60OT 9 _Beonsrhlderfledr SIeM6EUT S &)
BGamemen(h&ErHLD SilLI6of & &He0TemLD
92 _6mLUIEmE. Wn o _Geonamisefleor
&CemmemI(h&H6i LOHMILD LJ(6TH 6WT (b&H6IT
SWevfILILIg SHBISHETTGLD. 2 _méw Hlemed
wHmio  Bid  semrsesefled  emeu
WeoTenTSHHlemeor  HeOTE  HLSH&HIE60TM6OT.

Gamemedh, emADLBIL(h&T 2 _(HEUTHELD
seotemo  OBNGHulled Guoedldhs Spns
&eondAngl. (erpdgsssT LTeE MgCl.8H, O,
CaCl.6H,0, SrCL.6H,0 oHID
BaCl2.2H20).

AN
N

4

Cl Cl
/ N w Cl . / N\ - Cl ‘n,, 7’ ’

sy w Cla,
,/Be\C|(Be\ /Be\m, Be\ /Be\Cl(Be\\
Cl Cl

4 A

(&)
cl
\
Cl— Be—Cl Cl—Be  Be—Cl
N
(=) @)
LD 5.9 ewurfledlwid &Germemirlg 6ot
6)Lq. QU MRIH 6T
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S &HCamaiblen 2 LI s6T

SITTLD660T 92_Qensh&erT
S &Cam SiLbleorhiserfleor 2 _Li|&Hemer
o eunsGHemerr.  sieunmmieT oo SGL
Q&M(b&HHLILL (HEITETEDT.
SMTUGE0TL (b&b6T

eTebeO  SHMTLGETL(b&EBD  QEULILLILIGHSHID
Gungl FlemsH & ST LIEOTENL LITSEME(h LOMHMILD

SHHMFWL S S([HSH 0T 60T
MCO,—MO+CO,
esn&Suied Coedh s Sns,
sMUGeTL(ba6fledT SHemTHMETT GHeMDIME.
QNG Huled SPIrkiGEUTE), Gmi
siwievflserfleot 2 _(Heuerey 2151 51fl55,
S1eummledt eeuliuflemedLiLs HEOTEMLO

aFlsfeEEDE.

SlLLelemevol 5.13 &nmwesor 2 _Geond
&SMIUGETL(b&6T WHMID FOGUL (b&erfleoT
FlemseymiHed eleuliLblemed

SMTUGeTL (h&6rfl 60T &sb(BuL(b&,aﬂa:rr
Seuflold flems6u6emL G eﬂso)g. EUEDL- 50
eauiuBepe (¢} | SQuUbeve
(°C)
Be 25 500
Mg 540 895
Ca 900 1149
Sr 1290 1374
Ba 1360 -
FOBUL(b&6IT

&nedor 2 Geondhidkerfledr  F60BUL (b&H6IT
Gl6etoTemD  [EID  SleTOTOTRIGENTELID.  LOMHMID
Bemeusmeir FlemeolL|d  SH6OT6mLO
2 _emLwiemen. BeSO, ommib MgSO, aydlwieme
Hifleb semraletmment. CaSO,e0mibgl BaSO &@é

(AN

6EebaDBLNE SemIHnedT Gempdng. Be*t
wHmib Mg** sweslleeflstr BCIHMD eretTHMeDL
SIIL|SH6T SieUDHIN6IT LIg&H&H8En (b SHHMemed Xl
1B HLoM%H SYHLLISHTED SiemeuderleoT FeOBLIL(h&H6IT
Brfled semreledTmenT.
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6w HL BT (bl

Biss  ewmLiflé

em LB (h&6iT

SMTUG60TL (b emerT
ail60 & 6d SIS
euUDLILGbHTmeDT.  GndeoTdwid emmL Gl
Spyml B cpe0den MIsEBLET L SLOMEGTDE.
Gurflwib BBl Brom o _uns
LG SLOMED &) 9 _(peuene) AFHsHHEGL
Gurg emanLCrldbser 2 [Heun@ Suieoy

GSODFHME. SewenTHE e®BLECIL(b&EBLD
QaulLlUGSSID Curng SEHMEDHHMETSH
&H([HEGOTM6EOT.

5.6.1. &mebFAWGHl 60T (LPSHENLILOTEOTE
G&dLorhiserT

&meddld SyHemanh (CaO)

Swiniflgseo

eueoofla FHUll6d &r600T6UONMIDLS &HEDEMED,
gevorevorniold smemeumuisd 1070 — 1270K
QeuliLblemen eT6bemedUTNED GIEULILILILICH S &162S60T
ceold @8 SWNfl&ssLLbEDE.

CaCO, = CaO + CO,

Beieflemesr @ e  eflemeOTIIMSEOMTED,
eflemeruienerr WwHBQID HHDSS GgIeuTs,
elemeoTudle 2_(HeUMGLD SHMITLIEOTEmL WIMEHemE(h
2 L eb@&L6T BéaILbADE).

LI600TL| & 61T

SMOEILID Sp&HemTF(h E16U6TITEMOIEID LG5
o_@peummn dleoorob. BFHeT 2 (HhG Hemed
2870 K. e&mhmed emeussLliupd Gumsg),
SMTLIETEMLUIMTSEME(b LOMMILD FHTLILIS S| 60601
2 mler&Emg.

CaO + H,O — Ca(OH),
CaO + CO, — CaCoO,

erfloun@mer ————> ==

159

Biflemeor&
A HMEDb
HLIQH6T 2 _emLHSHLILMbLS6TmeT. SF6FII6D

EUEMTIIMISSLILIL L
Cars@Euns, HmeddlLd
sevoreooinDemL  Bi&HsE QFLHED  6eTeTMID
BOmIE
&r600T600TITLDL| 6TE0TEYLD SiEMLPSSLILILEMS).

9 _(Heun@LD eXlemeoTEILIM(IH 6T

CaO + H,0 — Ca(OH),

GLL &r600T600TMLOL], SHMITLIEOT6mL

S &6 E(bL 60T eflemeoTUL (b GamLng
Gr6vTE00IMDEMLS SHEADE. @& SiO, whmib
P4010 SHF  JOlD  hEHEWED (b ETHL 60T
Gebal wemmGw CaSiO, wpmib Ca,(PO,),

dLeUHEDDS SHHHTDE).

&:600T6TDTIMLDL| & 6D
wHMID &iflé

&H60606) i

CO, eumy

SMHm)
2 Ly@se

ULLD 5.10. &L L &600T600TMOL] SUIM]SHH6D
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CaO + Si0, — CaSiO,
6Ca0O + P,O  — 2Ca,(PO,),
LILLI6OT 6T

SMELFILID SHEMEFLITEOTS,
1. dlewetor, &L (blOMEOT |LL&F&H&HET LOHMID
&evorevoTiq. & SWMflifled LwedTUbED &)

2. Gsmquib &MFUGeT  wHMI  BHMIE
&r600T60TITLDL| HWIMSHSH6016D LIWIEOTLI(hSMEl.

3 .F1HHemT SMLIEmLOWIT S 560160
LwIedTLI(b &M &)

4. 2_eISHEID ellemeoTEOLITIHETTSHLI
LwIedTU(b &M &)

5.6.2. MeLFWILD MADLITHEME(h

swnfldged
SMeLSLILD S &BEM6I0(bL 60T B

Gamsslul®p ST  emanLITHendh

Swnfl&sliubaD&l.

LIGOOTL| & 6IT

851 [ Q6uetTTemLD [HID LIlg.& 2_(Heumn
Ly sNEL. g Biled uGHwerGeu SemIub.

Bset1  BrssemIsed  BHMIGSEOOTETOTIOL|
(&veBoTETOTITIDL [1:539) 6T60TEYLD, Bhmi&
&600T6OOIMIDLNE0T  QBMMRIBED  [BIHHEDTF

&r600TE0OTITLDL|L] LIM6D 6T60T6YLD SIMWIL LIS &l.

Bhmis
grevorevorbllledr PG  FSHILCUNTS),

SMILEIT DL  ShHemSemL
aig| umebGumed LINIEDE. BFNS STT6evorD
Shhlspeie,
2 _[meun&ms.

SMevdlwid SMTLGeoTL.

Ca(OH), + CO, — CaCO, + H,0

Fn.(bHEOM S hHs Sieney CO,
0FSHLILGLEUTE, 6ipLgey  SHemIHE
smeodfwb emanLomer &MFUGTLemL S
SGEDE!.

CaCO, + CO, + H,0 — Ca(HCO),),

160

Piés  aGevorevommiby,  &GermlemL 6ot

eflemeotL|flb &I, FeoemeusHgmefledr Qb LUGSIHIL
eun@perneor, emamUGUT GGemTemILenL &

SHEDE).
2Ca (OH), + 2CL, —
CaCl, + Ca(OCl), + 2H,0

LILLIGOT &H6IT

SMOFILID emaDLITHemE(H &HL (bLOMETLI
QUMIHLS6T LHMID SHevemeudssr SwmflliLigbled

LwIedTLI(b &M S

meoTeouly  erHliiy  SuiedNemeotL
OUDMHLLSTED  &6TOTEUONMIDL] il SHFH60l6D
LIwIedTUGSMS).

HEOOTEUOIM & _MudHdH 6FFHe0, GsHmed

ugeofl(bld QFMPlev&6IT, FE0EDEUSFHT6T
Swfliugled MHMID FTSHHEMT SHWIM]SHSH60l6d

LwIedTLI(b &M G-

5.6.3 g0t (CaSO .2H,0)

eUTEOMNMHMISHE (PHEmSLL ewrflw
sLed eugbleo umlfleo BwmHs B
yeflwimeugmed AFLILIHED B SHET

o _meundletment. B apefwins wrmid Gurg)
sifled  sILmSWeTer  HTHILIOUTHLS6rfl60T
eEmley
LLq &L &hl60Tm 60T.

il afILILgL 6ot Sieme

UL 51 @ PI§s @euifl
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155 H 60T LI6DOTL|SH6IT

SILFLD 6B LOI[H HI6UM60T SHTHILOLITIHET,
Bifled erataind &6EmITWID,
eeuliuflemed B T  HewTHMeoT
b sné&ssHemert anUbSHHDE.
QeuliLfleneo sigl&fl&HE&W0 Gung), LHM
2 _Lsemerll Gumed Si6bedMD6d &g e60T
seoIFnerr GewDEDEH. SUuevory

T FH\IT & & em T Hlmeor (retrograde
Solubility) ereor  SMlwliLGHDE.
@5 dlussdHerr  HeoflHgieumeor
LI60OTLIM & LD.

o) [NE 1) GILIM&6UT & HimwmHm
616 600TeMLOWIT & B 6ur S0 G
aeueflihs Bm SemsGuim

Q&HMevoTq(hH@&WD. dleo Gmrmiserfled,
LOM&SHET  HMEOOTLILI(bLD ST 600T HSHTED
BenepdlHLL, EhF6T, L(QLL HMID
Qeuefll uFems SpAw  Hlmrkiserfleor
FMeL& eme6TLl OUMMI[HSHSLD.

fleo Cmromaisdefled, LlUFD 6O SHerfledr

Bspaemer Q55  eulgeuemLINEd
HewLsHsl  uUNFDG. Deucusmns
" Li1T 6% 60 6 60T CS;rrrgrr' 6T 60T

SIMP&HBLILIGID &. @& OLHLOLTEILD
LI IT 60> 6D 62 60T LI U & & & erfl 60
2 60oTLM&HM&l.

SIIFD GHeMMEUTET GleULILS SHLSEID
FHlmemeorLl QUM MIETETS). Baet1
SMT6UOTONS 2 60 &6UT&6T LoMHMID

& 6UITLILI6D 60 & & 6T Swfl& &L
LweTUGFDg. ghsb Sunens
60T & ITLILLY eI B6iT 6T60TEYLD
SBWLUGSDS).

161

ULLD 512 BlIISHSI60T 6(H 6)6MSILITE0T
SIEOUIM6ILIT

D15 & Sl 601 [0 6160 & LLIT60T
SIOUMEVLT Si600fl&H6e060THeT SIS
LweTUGbSDE. & dbisermed Leo
HITHOTEOOT(b&H6MTE  LIL6OTL(hSSLILIL (b
UHSHD G

85 HEeT  algeupemLwl, &l

Der(h(HeY QUIDNSHHETENID 2 _6ML LIS
"GLom" 819607 &HSHE0TE0LD SiemeliL 1960
(moh's scale) &1 &g 60T 519607 HHEOTEMLD
1.5 1paed 2 euemr. B&He0r SILTSHE 6Tev0r
2.3 (p&6L 2.4 euemI.

D155 S 60T LILLIGOTSH6IT

LI600T 60 L_LLI E:ANE
awasuGLmdlwmeied 15 & S 601
2l 6)6M & LLIMT 60T SIOLIM6IOL [T
dpilserned  LWEITLIGLSSLILIL (bETerg).
15 & H emevr, eTeueuTM)] LMTe0EMHSME
LOMH M6 6TE0TLIED S GO
5000 S} 600 (b&HEHHS (weorGu
T &SI WIT SHerTmed siflwdul heTeng).
&OEUTg werfly FwpsmwsSHed gllsb
LI6D LIWLIEOTLIM(b&6METS 6)&T600T(h6T6&)l.
sieunmleor  Hed  LweitdeT  SGL
Q&M (b&SSLILIL (66T &.

LOHMILD
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* 2 @ UDDSHSHET, LLEF&HL LIEDEm&HESET
swfliudled glsbd LwWeTUGLHDE.
FEUT HEHHE 8nig 611G LD
Q&M(bsSHED, GMIn eMIHET LOHMID
slemmaEemeT UGHsemns  Lifléseyn
1L &&LI LIED6m&HE6T LILIEOTLI(bEI60TM S

+ SlissdledT OMIOWTIH  LWEOTUN(b
unfergnb &l SWMfliusn@Lo.
15 & H) 6m 60T 300 1q.&rfl
UMTeTeNL 1960 gbUbSSH umfevsnbs
SWMfl&ssLIUbGED . s SIFID
ILE& GG  SNEMPSHSHLILIGBEDE.
(P&HEWIDTS 8 DLk & emerr
euq LILl6d LIWIedTL(LEMS).

*  GeuermmevoremIDS glemmuiled,
LD6TOT ET)IL_ 60T Bar&H&LILbLID
QUNIHETM&HEYD, &L (bLILIbSHI LTS,
2 Mon&eyd LWeTUbEADGI. &erfloesor
LODID  SMIGHSIOTEOT  LD6TOTEWETOT
li%:ANr:; Q1F1LI6) &)L 60T, Seur
UaTIEdH® (PSHHWIMS  LILIEOTL(HLD
SMEOFAWID WOHMID FOLHT  SHHLD
euUNHeTTe 2 _6T6engl.  LD6UoT6uof D&
HsH 2 s Heoremoenwld HIH Na*
sweflsemean B HSeD LWeTUGbSMG).

o s  (WHAWWLTH  Eem6UoTSHS60
LONID OSLIGUITEGSD  LI6TOTL|SH6m6NL
QUDHMIETENSHTEL LDLIENSF, 6TLOLISET
LOMMILD (W19 & OSITLITLITE0T EILIMIHLSerfled
LIWLIEOTLI(h S &l

e @umiLeomevor(h leoevor(hserfled, SI&LD
KW WsSHWL UGSl eUTHETTGSLD.
85 HQETLIHMEd  SMOLILIGSSHID
SMT60of LTS E\FUIEDLI(HLD SH60TEmLOEmILIL]
QDM HLILISTED HMeOTHTL(babeiT
&H1q 60TLOMGLD Geus 5 dlemeord
SLGbUUGbLSSHEAD S
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e adla Siemedled FHlemL & &L
STGLOUTIBELS6le0T  (PSEWILDTETS)
SIFLOMGLD. 85 &H6001HHMM

LIWIEOTLIM(b&6meNE E\&MevoT(beensl. &
sngleuners Lell Guourliiihssmasleo
aF& seneled SHemLLILSHTed &5 emeoT
Gellly erblLg ereflan@Ld ereuflemib
HsH Si6mey PIIFD 66ULLy 6T(hSHSHTED
FOMIF &5 Lp6016D SOUYL&H&H 5
U SLIL| & 606 IMLI(b S HILD. 215 5 &) 60 60T
MISFNES OFWW  (LPIGUILD. SH6DTTED
@55n5 sidle serelled HemLLILGTeD,
B a0t LOMISFLPNHELHS AL
(WHHAWSHIEUD SITLILI(HEUSED6WED.

¢
@ \ﬁl

I
| .

Ir\.nhruu

R

e ©

ULLD 5.13 GllissHH 60T LIwI6dT S el

5.6.4 unfevanpbg (Plaster of Paris),

(CaSO,-"2H,0) &meddwb FOGUL
eanlenanl CrL

8s STedFAWILD FeoBuL1q.60T
eanlenanl GrLLmEGLD. LIFHWS,
(CaSO,.2H,0) 393K eeluflenesd

eeuliLliLGbSd umfevanbg eUDLILIGEDE).

2CaS0, .2H,0(s) -2CaSO,.H O+ 3H,0
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393K&®  Guoeb,
CLPEDE M)
Bomm srebdlwib sebGul CaSO, 2_meundmg.
@& womib erflsEelulL snbg (dead burnt
plaster) ereor SIMlwItILHDE.

erauedly  HGTMIw
&smevotLiL(beudledemed  BGogID

@z BoLer Gsibs HLQETOIGLD
uesorLlemenTLl QLD MI6Tengl. GUTSIOTEOT Si6m6)Y
BoLeT Bsementd Gsrs@b Gung @&
apdiflemwit Gumedrm QuUN@HeTTS ompfl 5
WH6d 15 BIOILThIs6fled &lq60TLOM60T EILIMIHEITTS

LTSS
LILI6OT &6

sLprersd asmfledled 8 Hs
Siereled LILIEOTLILEDS). @6 2_miidled ereibL]
w6y Siens &EHSES UTHESSLILL(beTer
SLsemer  HBOMWED QbdHH emeuss

LIwIedTLGbSMS).

uDEITSESD  Glewm, S0l HEVEITEHET
2 _HeunsHGD  6HMled, dFlemeossT LOHMID
UM LI SH6lT 2_(HeUN&HG6Udled 8s
LwIedTLI(b &M G-
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5.7 ewsefdwid wHMID STevdlwldaeor
2 ufrflwied (&S g6

o Wif eFweenmaafled 6L&HeTAwD
LOMHMILD STELAWILD LA (LPSSILILILITBISTHMISD &I.
& sansil weufly 2 Ledleb 25g GLosef Awib
wHmIb  1200g
epnglaeer elemeuuyHHlHeMTHs  C1FUIEDLIHLD
2 17 Geud elemenaefled GLO&HevTAWID
(W&AW LhiSTONIFHDE. urevGuL ufliombmid
LOHMILD SHMHMeEL
ATPemw uLweTUGLSSID 6mprHsafled &

SMedFWID  SiLrhISl6Tern gl

eeuerflliLI(h & &5 606D

B 6160018 &MIT 600 IWLIMSHEYLD QFWILLILED &I
@s DNA OSNSSHSNSHESLD SI& 60T
O FWEOLIN(bBEHSHGSD LO& (LPSHSIWILOTEOTSHTESLD.
D 2 L 6bled 60T LiGerflsemen &LoedTLI(hSSILD
uesoflwilgd @& uweTubHME. e
&empun  euedlly LHMID  BIDLSSHEDE
Bemevotiiiled erfl&E&6d (neuromuscular
irritation) 2 _(HeUN& SMTE0OIONS SEWOED &I

eeIbL]  OMID  ubhSefled (PSS
UGSSILOLNBHETTS STLFAWID  LIWLIETLbLED S
B85 BrssseId
&nebdlGLnevfledT WOMID UMET  eWSHTMLIGD
Buéssdled et
ugmofl&aiupdng. SrsssHdHed
sredlusHeT  GemMUMLIqETTE), @QISHSHID
2 empw SiFHe GCrob D& Cueid

SMevoTLILIbED &).

emMT GLoM6TSHEITeD
66y

Q5 HWFF HHSHHIHIDODGSL  (P&HHW
SITT600TLOM &M &l.
aeafleGairHenauien (WSAWILILIMRIE

audlea@D WsHw Hnwdlwner &Gemrm@rmiied
610 &60T A S Hem6uTd 618 M6TT (heIT6N &.
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UM &&(HSH&HLD -imii-

pelenr geofllo auflems si'Leuemevoruied QFTG&SH -1 WLHMID OBTSHH 26D L raId|6T6r
seoflorhisefledr @emevorSlm 6Te0&HLIMETSH6T S HTLILM6bld LD OLMeUSTEd Qemer S — BTG
SEUfOMISGET  ETEOTMEMPSSLILIGHEOTMET. (PFHD FMTGH SHeofloriser NS' eredTm  EILITGIeuTeoT
eTe&LINeT Slemwlilementll auDMlhédHeTmeotr. Qemeu &MT 2_BeONSHMRIGHET 6T60TLILI(HE60TM6DT.
QBNGS 2 SHevfloMmiGeT NS? 6T6dTm QLIMEIEUTEOT 6TEDSHLTTEIT SemLoLIlemeuTll QLMHM)6TemeoT. Qeme
&MILD600T 2_BeoNSHhISET 6T60T HeMPSSHLILIbEe0Tn60T. emer LellGLoGeomLiq6d &mevorLiLi(h&le0Tm6oT.
BeunDletT Sh&HMEDHSHET WHMID MEDLITHEDF(Hb&H6T HMNTSHHETMID 2 _emLemel. Qeneu Pl
eflementsHmemert 2 _emLiwiemen Guoepd M* wHmid M** Cri  Siwevllsemen 2 ([hHeumé&&leoTmeoT.
Beelp asnGsaflan Goelmha &pns eu@mbGUTsH Swh wHmID Geudlliueyser &Ims
oMHDLEnL&eTnerr. asT&Huled Gedllmha &pns euld Gurg Siew) LHMID Siwlesfll SHILb
a1F&[fl&HeOTD &I Si60TTED ST ILITESLD SHDHMED GSeDMEME.

Gamawsdler (woHHwWEF GaFwraiser Gamqwid smTuBeTl, Gamquwid GGemmemmh, G&mg.uwid
DL IT&HNEDH WHMID Gamquid enen TRer SMILGT. Spdlilemel. STevL60TT — C1&H6D60TT
(wempulled Gamquwid ewaDLITHem&Dh 6LLeTeled SWNflssliuGSng. sreo@eu (pemmuied
Gamquwid smuGeT swMfl&ssLLbEADS).

snrwetor 2_Geonsnisafleor Geuglulwed, sy 2 Ceonsmisafler CauHuluiGeonp asgieTarg.
ereuflenid, SMTLD6voT 2_Beon s MmiH6rle0r &emmihs 1600 LHMILD Siwlevfl 2_Heveney, Gbir Siwevflserfleor
baner aifle Wersenw pdHweunmred e Uetoseafled ommulbeTereor. &MT 2 Beons
SHHEMEFDHSHET LOHMID EMEDLITHEMEF(bHENENTSH SMLIGID, HMT 2_Ceons H&HemEFbHSET HMID
DD TTHNS(HhSHEIT &6MMEUTET ST SHG60TemLoUTemeTL QILIHMIETETET. SMTLO6T0T 2 (B60M & Ihi&EIBLD,
DL TRer WOMID CanenearseEbLar Seneihd (LeODEW DL eDI(h&HsT LHMID
GCamemed(h&HemeTd &(HE\60TM6DT.

sredlld Sy&HenaDh (HLL &evureoomibl), smeddWD enanlrnésendsn (Biss detorevommiby),
snedld gOGUL aanfleman GrLl (urfevenbgl) smedwib sriuGeT., GamLm &eoorevormiby
SyFwemer sTeOFWSH T (PSHHWIE CETLOMISETTGLD. S600T6UNMOLSHSHD WMHMID S6rflLoevor 60 60T
LWedTLU(b S, sommIb gsemeoulled QeuliLliLibS], GunrGevevorl Fewsvor SWIMfleH&LLbEDE.
HewL & GLD eXlemaTeILI ([h6T 2—3% SieM6Y 66l [H60T& SIT6T OFLIWILILL L 2185 &L 60T G&FTSSLILGbLEMDS).
&MeLFWISHH 60T emevTHSH CEFIIOMRISEHLD Cl6uelGeum) LILIEITSHEm6TS 618T600T(h6TETEDT.

o_u9i s Slreuruserled (Biological Fluids) G&mquwib ommib e L rdlwig leor pmemnm emevorSHm
siweollsen wHMID STedAWD wHMNID EwsefAwsSer Qb Qeneordn Siwesllser bt
&SMevoTLIL(h&e0TmenT. Bhd SiwlesilGHem Siwievfls iHlemens HeOTemLD MMID HITLDL| SHITE00TL 605606
HLSHHIHE0I6D (PSHEILILI LIk SITH M) & 60Tm 60T
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b

&S =

I. sfluner eflemLemw 615ifley OFLS.

1. &I 2_Cen&hi&Ehs®, LeTeu[heueTeuDMI6T 6Thg uflemLILI6ToTL| &6UmiTeoT&)?
a1 BGIHmIb Symmebd : Li > Na > K > Rb

8. swesllwnd@o Spmmed : Li > Na > K > Rb
8. siLissl Li < Na < K< Rb
. e & peveney : Li < Na < K < Rb

2. L9607 61(Th 61 60T UM M)IETT HEUMTEOT S DM)] 6TEI?

a.emm 2 Geons Grrwefleefled, Lit sweflulsr BGrmHmib setemwoulett sieney e
S emMme.

2. KO, 60 K eor oyé6r0lGeorm eredor +1.
@. Na/Pb 2_QGeons seemeusmwt 2 (HeundHs G&mquid LwedTLbSMG).
. MgSO, Bifled ereflghled semmuib.

3. Weoreuqplo Gaomisefled ey &Mm 2 _GeonsmisEpLer eflemeriulsn H, eumyeneu
6 & arfl G wi M m) 6u F 60 6w 60 ?

3. erdHeoTmuis Sibdleolb ). THHE0TITED
8. Sevrmed F. @eunniled e &ILblebed

4. EpssetoiL element Hapausn@ LieTeupeueTeupmier a7g Wes s uiedllleneord
(tendency) \&mevoT(hETeN &)

M+ Aqueous M+
®) Medium (aq)
a1.Na ay.Li @.Rb . K

5. Gamquid ergled CaLSHSLILGLIDE?
3. HEOSQDTED 2. B

&. LD60UT6\600T600T 616T0TIL F. @eupmled e &IL6D60 6D
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6. RbO, Gsiiob e
3. &UUT S)&em&(b LHMID LTTT SMHSHS HeOT6WLD Q\SHTEO0TL .
). UTTSHEMEDH LOHMID ML IITSMHSS HETEWLD E1SHT6TOTL Sl
8. &luT SH&HemEDH LHMID EDLTSHTHSS HEOTEWLD CSHTEO0TL .
FF. OUTT&H6M&(b LHMID LITTT SMHSHS HEOT6MLD C1&HT600TL &).
7. FHEUDTEOT FnMEMME &H600TL MIWIQYLD.
3. 2_Beons Gamquid ,&iflo Letorur LGLUMLIEN6d LIWeTL(bSSLILGED &I

8. Gamquwib smiuGerl Bifled senTwidbaniquwig), Coelb & seuflo uesorur uGLiumiieded
LW eoTU(bSSLILGbS D &I

8. snebBeu (emmulled OMLLTwD sMTUGeTLemL SWIMfléa (LpLg.uj.

. UL LTEWiD emusmTUGeTL. Sble0d SHedTemo ©_emLl 2 L]
8. 0HFHWID eTHET)L 60T cpemevei L OBMTLITL 2 6mLUIg)?

a1 Gamquibd 3. G 1WLD&60T D @. snebdlwid . oieLleuflwi
9. &Mr 2_Geons Gamemeobaerfler , diwenfls seoremoulest emjeuflens

a1) MF < MCI < MBr < MI

&) MI < MBr < MCI < MF

@) MI < MBr < MF < MCl

) @eunmiled e &iLolebemen

10. enbupemmuied, & HHW Gamquid emDLITHemIFh LWOleTermhU@GSHSLIUL (b, G&mglwid

Wfl508bésslubHD & ?
. HMEVL6DTT (LPEWM ). FWIEMEDT(h (WM
8. QLemeT (WewM F. emeU SemeTSHSID
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11.  ewpLpger, CaC, 2 L eflenerflibs HewLb@b eflemerounder (NEET-Phase I)
a1) Ca(CN), &) CaN, 8) Ca(CN), ) Ca,N,

12. &psnesorueunmier e7g AHHsULE BIHMID SpMHDEWEDE CSBTETIT(H6T6NE?
&) MgCl, &) CaCl, 8) BaCl, /) SrCl

13.  yeorgedr &LIfleb &MT LMHMID &I Lo6vor 2 Beond 2 LILSH6T SML(bLD BIDrki&emerLl 6ILMHSHSis.

(p) Gemquub (1) eerhise dauliy
(q) ®mevdwid (2) e
(r) Gurflunb (3) argm

(s) el gmestdluid (4) eyufler LFem &
(t) EAuwub (5) Arflibgedr feuliy
(u) Qum_Lrdwid (6) Beowd
8)p-2,q-1,r-4,s-51t-6,u-3
a)p-1,q-2,r-4,s-51t-6,u-3
@)p-4q-1,r-2,s-3,t-5u-6
m)p-6,q-5r1-4,s-3,t-1,u-2

14 .eapm : QuUNHEUTS &MIT WLOHMID &MIeor 2 CEOnSHhIGeT GUUT W&HNS(HSHDaT
9 _(IH6U & @& & 60T M 60T .

SMTE0TD : GUILT Sp&Hewsbhaafled O wpmib O  SeenISeHEH&HSHnL G @hemm Llemevorii]
o emarngl.

3. &pml LOHMID Snrevord @mevorpld &ifl, WLOHMID SMT6vOID, SnPBiD&TeoT &ifluimeor
leT&d&HIWMGID.

). FaDHM) LOHMILD SHMT6vord ETevor(hld &ifl, LOMHMILD SHNTETOTLD, Fn MMM SMTE0T FLflUimeoT 6Xl6m&SLD
S16D6D.
8. snhm) &1fl, S 60TMED HMT6ETOTD SHUM).
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FF. .MM LOHMILD SMTevoTd STetor(bld SHeum).
15.  &apml : BeSO, Fifleb semrdimgi, peormed BaSO, Hifled &emmeudlevemen.

&ITIT600TLD . een@duled Be edlphs Ba euemnm 6geed 6geded BGIHD SyHMEd
SoDEME, CLYID LYHESFab SAHDDED  OMDIOED 2 _6Tens).

3. & pml LOHMID Snrevord @gevorpld &fl, LOHMID SMTevOID, SnpBiD&TeoT &fluimeor
leT&H&HLOMGLD.

). . HM| LOHMID SMTevord @Tevorkld &ifl, LHMID SMTETOIONETS, SnDrihsneor siflwimeor
llemsalD  Sebeme.

8. snhm) &1fl, S 60TMED SHMT6ETOID SHeUM).
FF. .MM LOHMILD SMTevoTd STetor(bld SHeum).
16. & weoor 2_Geonshiserfledt, HMTUG6TL (b&erfledr ,Hemadlmeaefleor aflwimeor eurflemd
&) BaCO, > SrCO, > CaCO, > MgCO,
&) MgCO, > CaCO, > SrCO, > BaCO,
&) CaCO, > BaCO, > SrCO, > MgCO,
m) BaCO, > CaCO, > SrCO, > MgCO,
17.  ewurfléflwggleor goemeoll OILMIHSE , LletTeUBLD SnDMISETIEd SHEUDTEOTS 6TI?
3. empLIflS sibleod emd QFWODHMIHTEHESEME.
2. Be, C @ 2 mauné&sdngl.
8. Bgett 2_Liyser aiflens BrmHUE&SLILIb&S60TME0T.
F. @560T DD 6D (h TEDSLIMEIT &6DMDEY6TENSH|,LOMMILD LIEDLIG SIeDLOLIL|EWLLIS].

18. Bleb @ L Bhmi& srevorevornbLiledT OSHNThISHED &6EmTEF6D 61601 AMWILILGBHSEI?

1. r60oT60OTMLDL| BT &Y. &L L &600T600TLDL

&). G60uT6OTMIDL] LIM6D k. BMHM &600T600TMDLE &6mIT&6D

19. @m Hinwbn SHeorob (A) g eeuiuiuesgL6uUTE CO, aumyamer aeuafllGLHMIEDE,
wHmid Bifled semTud AeuetoTerdlim 6ipLIGEmENS SHEDE. b efipLigeyd Biss HCI
2 et eflemeriupsgwCung CO, @ smdngl.eeafled siIbg Hetoroleunmer A

&1) Na,CO, 24) NaHCO, &) CaCoO, m) Ca(HCO,),

168
athiyamanteam.com | TNPSC Exam - Video Class+ Test Batch-| 8681859181



20.

21.

22.

23.

24.

25.

Gawb (X) & eeuiuliLeGSsIbGLTS HDLMHD UM eUWLLD, 6 6JLDLIG 6D SHAME).
aibs elilpLigemeu Bifled Hemrdg Gaiwb (B) eunmliuedmng. G&qwibd (B) et Bissenmaeded
asflsarey CO, @ eUlflsems asuisgpGurg Gsiwbd (C ) e mandng. (C) o
eeulILLGSSIDLEUNE et (X)md smdmg. Gaiwbd (B) syera

&1)CaCoO, &) Ca(OH), 8) Na,CO, m) NaHCO,
LleoTeu(BLD FnMMISH6rfled SHeUnneoTs) 615I?

a1 &gneor @swS giglienu urmofliude Ca*t siweoflser (WaHEHWLOEDETSHeme.
). HreuTThis6fer LFenswLSH e Mg*t siesllse (PSHEILDTEITEm 6.

8. Mg** swenfleer ATP cLoe0&8n MI&EHL 60T SI6WETITEYS 66 2_6T0TL T8 G E 60T 60T
. Ca?t swenll@en @rssHib 2_emmsedled (Lp&EILILOTE0T6m 6.

eoteupo Gaforkiserfled eredn@ "Blue John" ETEDID QLILIT 6ULPMRISLILIL (bET6mE)?
a1. CaH, ay. CaF,

@®. Ca,(PO,), . CaO

AgsH 601 eumuIILT(h

&) CaSO, . 2H,0 &) CaSO, . %2 H 0

&) 3 CaSO,. H,0 ) 2CaS0, . 2H,0

CaC, g evefloetorLeo empLIgeL 60T GeTsHgl, WleoTe _emeouied QEULILILLIGSSHIOGCUTE
HemLs@GWD GFFLLD.

&1) Ca(CN), ay) CaNCN
@) CaC )N, m) CaNC,
HetTeu(meuaTeuDMIET LSS GHemDHS QeI [EleneOLIL|SHSHE0TmLD 618 T600TL &

(&1) K,CO, o) Na, CO,

(8) BaCO, m) Li,CO,

I1. Yereupid ellTNSBEH&HS SHHHLNES 6flemLwerfl.

26.

Bifled Gamquid emanLITHengiqeT semgdHmer, Gamquwid &EaTTemIIq 60T &6 Hmemeot
L 10 H&HID er60r?

169

athiyamanteam.com | TNPSC Exam - Video Class+ Test Batch-| 8681859181



27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

gmeT 15560 (efflorescence) eretTuens eflensEs.

Gsmauid &MIUGeTLemL swnfleG sneGeu (pemmuled Hlen GCeudlalemevrserlsot
SLOGITLIM(b&HEMET  6T(LEI5.

@ &1 2 _Geonsbd (X) siger BErHw seGuL X SO ,.10H O 8 2 meansedngl.oimns
2 Beorms Gamquions@eur  Siebeng UL LrflwuwnsGeun mes eumILILeTensm?

Wetreupo Ceugdl eXlementaEmhdHE FLOGTLILSSLILLL FLOEOTLIM(H& 66 6T(LD5I8.
(i) emmLIT”60T eumuL 6ot 9l HwID elemeoTLifled

(i) H Gamquid ewusTTULETL ML EeULILILILGbLSSISHD

(iii) 2p&degedr eumLedr BSiIgwid eflemeotLfiged

(iv) CO, 2 Lot Slevoro UMLLTHLID 6nEDLITSHnEDh 6lemeurflged

(v) ®mebdlwid smTUGeTLemL QleULILLILI(bS &I56D

(Vi) op&demetr eumwLedr &medFwd C&l S8 AeULILILILIhSEISHED

eufledlwid  wHmID  sflellwsHnG BeoLGUIITET EDMIEDOSHEWT  SIHSHHLONES
eeundlé&seb.

WetTeumHeumMIN@ (LEMMITE0T QLT H6Mm6TSH H(HS.

(i) ewdeof Al LmedLOLD. (ii) &prhISTTD (iii) &revoTETOIMIDLY
(iv) errfl QUIMLLmelq (v) gevemen GgmLnm  (vi) G&mLm gmbued
(vii) L@gmeorm(trona)

(W36 B3NS FH 2_Beons LicemhemT(ha6rfled 0GHSIWILD LiesThemI (b &G emMmhg &em HlmemeoT
Q& MevoT(beTeNg — 2 MISIILIGbSE.
urferv enhéledT LweiToHemend GSMILILNbHE.

euflellwsdHleor  CamemephHeT  FSLLNMETUILILS SHEOTEMD 2 _WLUIEDE  SHETTED
owsefAusHer  Camemedphsar  SEfHHEOTEND 2 _6MLIUIEDEN  .GT60T?

cwestonid eurflengenit G&ihe smesor 2 Geomnsd (A), Sy&Herdlgedt LHMID 6WBLTLEmIL 60T
eflemeriui e WwenmGw Gshwrisar (B) wpmp (C) 8 sméarmer.@s AgNO,
seoIFQILeT 2 _Beons SLeuwiEd eflemers@Llulsp Gaiwb (D) o sméng. (A) ,(B),
(C),opmip (D) & sevorpLil.
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42. Llisddledn LWeTHem6TSH H(IHS
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44.  Gwéeof Ab S48 6m&(b 16060 S 61L0&60T FILILD LieeThemIT (b Beumnled 6r & A & 2 [H&HlemevemiL
6&MeTuTY([(HHGLD eTedTm) [ THTLUNTSHADML? ASMHSTEOT SHNTEOOIHNS 66N E.
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4 & 6w eoTIIFQSFWIEOLIMT(H

ST LHMID SMITLOETT HeoflLoMmISHEDHSHSTET &FLIT Spliley (ALoWBST SylileusLd)

elflsl SlieussHemaL http://www.newpathonline.com/
LIWI6DTLI(h S 16USH60T euLPILIMSsLI free—curricullumresources/virtual _lab/
LebGeum) ST LHMID SMTLOCTOT Flame_Test /9/12,13,14/1914
2 _Geonskisenens GLT Splile) Qs 2 _gedl&H&E 615608 (16D608))
2_mHeun@Ld &L ifler HinSHemsd 61608 LISa(LpeTerm 6lemes &l60&H6S
SHITEOOTEDITLD &ML g ement (QR Code) 6Bae0T C1FILIS.

Hlemeo 1 QewevoTlILGESHSHemerTd SmbHg OsMbssIUIL 2 redlemwd (URL) sLLES 6&lsH i6d60SI
eflemreys 8160568 G 1qemeot 6VB&H6T QFLIS. &L Splieys ST Leemsuied ST AL OLTSSTeneoTd
Q8Th&EGS. LLSHeOlmLILG CUTEITD Fnl T SLENHSTE0T 6U6MEDLILIES S S 66T SIT6TOTEDITLD.

Hlemeo 2: GwflsT LT yiieflenerr ConeasmeTer Sp&eneamib abrlsenet NeTUHNIS.

1. euemeneyd sLuledr (1) & O&T(bEHESS.

2. auemeeyd SDLNEMWE &SSLILbSGHID SHEDTFNHSET (2) HEIS5EHIH. HFHBLILBSHID HemTaedler g
QEH&GS. euenaTaysd &bLiluler CeuCmgid 2 LI Sevened eTeiTLMS 2 _MiFH OFIIL EEUEIEUTTH
el (WedT D &L &&3 aswliLL GeuesorbiD.

3. gyliey s elenLpu|d 2 L5 Henrsedled (3) cuemereys SLlenWIE FRISSIH. 2 LiL|d &enTsedledr
B8 Q&T(bEHESS.

4. euemeneysaLienw &Lifler (4) & halsHH SO Q&M (bSHESS.

5. GO L 2 Geons siwesllsGsmmeunm) sLifledr HIDLD LOMMIENEnSHS STETOTEDNLD.
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_ ew5 6]

eumly flemeoemLo

A
So many of the properties of  &mmebleor Cromé s h &6 @
properties of matter, especially

when in gaseous form, can be Quumt  uedlewws  sODHIHS G 2L
fedTeoTIT JFDFEX

deduced from hypothesis that
their minute parts are in rapid

motion, the velocity increasing i o
the UGS G|60IT H5HEL.

*  IHeLEdILIGLL] UMW 58 6TH &G fIL el Fl s emer

with temperature, that

precise nature of this motion . BeoLwedn aumbelldr LOGn  gwissld

becomes a subject of rational amy  effeeller  LWETUTLQEDET QLD

curiosity. elendaLoerflH5Hed

James Clerk Maxwell

*  HELEOIWIEDL 6UMWE &FLOGOTUIML LG 600601  6U(IHENSHSH6D
LOHMID SIGEWEUTL LWIEDTLI(LSE  H600TESbESET
QFILSHED

s mHeLEOIWEDL Hlemeouled b & o0 &FHemed
6T(bSGI6WT HG6D.

*  GUITGDOTLIT6UITED6ID FLOGOTLIML LY 6M60T 6U(THeNlSHSH60

o drammdleor eumwedlr6ued el &lullem eor
EUEMITILIM|HSH6D
‘ * SWPEHSHSHEMET HMTevollem 6UDTUIMISHSH6ED

* flemeoworm) Hlspelleneor efleurflsged

* [BlemeoLomm) ormiledl&erfleoT &l emeor
GUTEDOTLIT 66D LomMledl% emed G\ &M600T (b
eU(HeNSHH60

* SNIUET DL PHEMEDIGMNETE0T ) 60oTL Crherdl6oT
geleuliLblemnend Cambamemer 6l6ns @&gHe0

* gred HMDFET eflemerey LOOHMID  CUMLSHSHEDET
FoeunrsGsHemne eleurflsHse.

8??;446*6‘3 ;‘g 6;;“’ SHEW HM6OTEHEWE LOMETOTEUT&H6T OILMD SWIEILD.

174
athiyamanteam.com | TNPSC Exam - Video Class+ Test Batch-| 8681859181



6.1. unL P\ &LD

oo
UNMIThIG@EDHLD, Hiflebedmosd &led BT &EBLD
2 uiT eurmp Suwied SpeoTmed HTMHNSELEDMLOED
o ulir  eumyp
Suiib. eeleeuT(H QBMTGLUIELTIQSID HITD
mlewuiTed (WP(QeugId HIbLD  euemsuied
SMTHBleneoT 2L sreundléSleor@mmid, fled sTHM)

HALD 9 _eoorelebedImLDed

fleo MHOLmseT L bGW

CLPEDS & M) S61T HLO & B &6 61 & LILIEOTLI(bED &,
B&5E Coemeunmm &l  EPEDEEn MISH6T
eeueflaeungsH FHledr ceOD HLDemD SFMHML6T6rT
sTHIled &0 ebEDE. BLOEMLD & LpMhleTar
sMODreoTg eumy| [Hlemevoemoulled 2 _eerng.
@& uleunefleor erefll  Hlemeowm@Ld.
eumysserfleor emwiilemetll OLUMHSE HSHeT
Coudls HeoTemD SHEMIDHSTEYID, SHEWETSHG)
UMW & ETHL Suwinuetorlserfled GMILNIL 558
SieTeled 6258 LIGTUTLSHEWETE 61&ITE00T(H6ITET6DT.

B I
> eumy LoHMID el
) ~ @ moetr 9 D & b
v Oofigon > BenLCuuwineor  Geumiunc

Siemm GleuLiLflemed LoHMID

1 atm S(R&SHSeL, SuwiebLnsGer  eumu

Hlemepemioulled 2_eitem € EWIMH6T 6L

ETEUTEYLD, SiedM EeULILElemeDd LMHMID 1 atm

S(1RFSSFHle0 FIL Siebeng FHlmeu Hlemeoulled

Bmeed @ eunwefler eumy Hleneo

aU.6UD 46 ETEITEYLD SHEWLPESLILIbEIDE.

yedl auerflLoeooTL 605 &led
STHMleoTTed UL (beTengl. & &mmleot
@eowiy oy 78 % emmLomer, 21%
Sy&dgmetr, HMID 1% YD eumu&sememub

o aren

9_6TemL&SHWFHTGSD. HIomMhg SHevfloriserfleD,

aew
euafloetorLen Hlemeoulled eumyy Hlemevemiouled

seoflorisder  WLGEL — Suiedbumeor
STeTTLILIGbEM . e meeor (H, ), emmbLregett

(N), syédiger (0,), easisir (F) b
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&Genmfledr (Cl,) epdlweor sumy flemeoemiouied
FIE0)  CLOEDSEn MISEMTSLD.
eGsned poHdlgemeotl GumeTm SiemM
Hlemeouled eumy  Hlemedemiouded
SMOTLILIbE D &l.

&HTE0OTLILI(HLD

eeulil
18 eug esTGHemWE
&nihg hs eumysbsenner emnedwid (He),
Bwreor (Ne), eyfsmeor (Ar),
(Kr), esevmetr (Xe) wmmib Grrmedr (Rn)

&AfllI_meor

SHFIWEU QD) QUTLSHSHETTGSLID. SHTTLIET
Guoneotnéemens(CO), STTLIEITEmL S &Hemen(h
(CO,), 6 IHLIT £260T
(NO,), wpmi> ewpLfls Spdemenk (NO)
SHéw  GEITLorhISEBLID

ML S} &HEMEN (b

FNHMIevor  Gleulil
SRS Hlemeosmerfled eumu| Hlemeoemiouied
[N

6UMILS5&6I160T LIGTOTL &6 LOMHMILD GIGTLTLI6mL LI

&HIT60OTLILI(H&560TM 60T. urLbu@SHluled
P& peysemenu Hraiser shmileli&er.

6.2. eumy ellFser

Geudlulwedledr  eueni&FHAuled  eumwy
el seir
eeulil  [Hlemeouledr SMILSHOMTS, SIIRSHSLD,

(WaHEW UMkl &ML 6T6T6OT.
&6 iemey Gunedm UevoTLSemeT  AMHE
6\&ITEOOTLSH60T ELOEOLD ©_(HEUMSGSLILILL 6L
eldlaerfleor iqliLenLul@eo@w eumyéaerleor
SwimhLeooTL&6iT SI6mLH 60T 6OT. eumu
el aemenli upm) eXlfleun s sHMIWLLD (LP6OT6OTIT,
WP&HEW sTeooflwneT Si(RSSSHSemeor LDHM

mmd Yflhg esmer@eurntp.

eflemsuiement, ellemws CFNSSLILIHLD
uUTLIeoTTed EUGSHSHS &HewLLLG H(RSHSLD
6T60T EUEDTWMNISHLILGLIADGI. SH(RSSHSHeor SI
S160@ UMenged (Pascal) gy@b. @Fement &b
sHITOLL(66& & HuplLer (Nm™), ereor
EUEMITWIMISHSHEOMD. Si(RSHSHSHHlemeot GSOILILIIL
Guaid
9_6Tenent. Sihd DG HEHHSD, SI S1e0HMHGSLD

LD SIDGHET  HemL(Pemmuiled

BemL Cuiwimeor OBMLITL LedTeBLOmm):
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elems (N sieve08 Kgms™?)

SI(PSSID = .
uTLiLIene)y

S L6Uemettr 6.1 SH(RSHSSHH 60T 60 &6T

gl
Sl enuio (Nm? or kgms?)
pascal Pa 1Pa=1Nm?*

atmosphere | atm 1 atm = 101325 Pa

millimeter mmHg |1 mmHg=133.322 Pa
of mercury

bar bar 1 bar = 10° Pa

torr Torr 1 Torr = 133.322 Pa
pound per . .

square inch psi 1 psi = 6894.76 pa

6.2.1 uruileb eX1F] - (SI(RSHHLD — SHEvTSiET6EY —
OBTLITL)

eun&serfleor S(PSHSID LOHMILD
seraiene] SpSHweunninGg enL Guiwimeor
OFMLilemeor QMWD  GOUNIBL(h  TMUTL
uruiled esmLI&Fwneor U G&NSe6m60TSH 66T
Gume&etoTLMT. Sieul UWeiTU(bSSH ems Ll
Gurmedtm o Flfl 2_LST600T SiemLOLIN6m60T LILLD
(6.1)6b BMevOTEONLD.

u P, atm
$ Pyas

A 760mm
v/2

(1) () (&)

UL 6.1 uruied eld - Gangemeor

ULLD (8.)
2_usreousHler @ (pemevtaaflad 2 eier

STLLLUL (beTeTeummy,

UMSTF L L SH60T Sl6ney FoMGLD euensHuiled
2 usreooisHlent HobHs (Wweweor  euHGW
uUTSI&D CaFI&HSLILIGHME.

ewlqul (wemeoTuiled SlemLLIL_(herTerT
SMHB60T HeoT a6y, SpIoL Hlemeouled v
gemefled UTHWNGSD eUemBUID Fn (bSHEONSH
unsrssdHemeor GaroHseywn. @rbHlemed LLLD
6.1 (&) & SMLLLUULGbETETS. &n(bS0ns
uneosD GeisSLIULLST6, 6UML 2 _600T(HLD
S(pSHsNaTH, S (WenersHafled 2 erar
unaI& SemnL Guiwimeor
Geumumliqeotmed  OUDLILGEADS.  SHIIDOL
Hemeouled @@ (wewevrsaflgd 2 6iem

LOL_L_MBl&(EH & &

UMEIE WLLHKSEHSS SewLCw Geumiummb

L QUILDTGLD.
©_eUOI[BHLD (PSS, EUETIDETITL 6D Si(QSHSHLOMeoT

eTeoT(Gey SeMLULL 6y

1 atm &&F &WD. SemLULL  eumweleor
HEOTIETEY  SHTDOLI
sflundlwerey GemmésLliLp Gurngl, UTSHTE
LLLRSEHSE BemLGuwneor  Geumumop
760 mm &5 aiFlsflsdng. Snhleneouied
SIeMLLULL 6l 2 60oi(hld (RS 2 atm
H&WD. @sengliuenLuiled, QB GBI L
eeuliuflemeouiled, ML L HlemmuyeTem eurmy
SIWLHEI&H QOHMETEDHLD &60THETEUTE0T S HSH6E0T
AWR&555HDG erdlieldls OSTLILemLIIS
6Te01 LUIMufed (L19.6)] O&FISHTT.

SlETEMEUS  HITLIGEYILD,

Hevoflgefluied (WemMLILILG, umuied

el Fluflemeor SpdeesoT(heTemeUTN) 6T(LQSHEDMLD

(T womib n wrrledlser. T — QeuliLflemeo, n —
BomebaserfledT 6T600T600f & 60 5)

k - elélg onmiled)
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FoeTum®p (6.2) & BMD LIHMILEDLOEHELD
Gung), Lroms eeuliLflemeo LHMID Hlemmule,

PV =k
6UMW| & &6rfle0T Geudl &5 60T6mLD
THSBEWSTE QLD  SMETHE

AMUSHEHSGSID (PSS GHeMMEUTE 2_6iTer
Hlemeouiled Lmuiled el ELIMIBHSHID.

efeor@eu  WMMMTE  GeuliuflemeouileD,
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Blemmueitar 6(H eumesin @ Limuied eXlglullemeor

IBMLD LN60TQUBLOMM) 6T(LRSHEDITLD

PV =PV =k

Patm. —

UL 6.2 uruied ellFulemer GnidpLo
euemILLLD

PV esnLiflemeor mmib fedreucsonm

yfib & E\&ITETETEDMLD. euMw|&a6rfleoT
PO&HFEMIBHET  E&HMeTSHE060fl60T  Sreumsledr
1&g Gmgeusned LG cPe0&dn m)serfler

Baner ellems eunyelledr SN(RESSH DS

177

SMI6ETOTONS  SMEDH. QB SUIILL
SleneyeTer, eumeledT H60T Sieme)y LTS IWINTSHS
GeoD&SSLLUGL Cungl, eumyeledr SILTSHSH
QWL hsTEng),
Q@reo@ umliied GmgId EY60&En M)se6rfleot
eTevuTe00f1HemaWID @ WLRSTHDE. &&e60r
eumueiledr  SRESWL B
WLLHKISTS AH&HSHME.

ereoTB6), & 606ufleoT

ST 600TLON &,

uruied ellFHluledr eXlememeysmser

uruiled  elFluledlmhae  SiRSSD-
SILT 58 @eunnn @& SemL WIMTeoT QST [TLI6m 60T
KleoTeupLonm) S(Hex&seomnLd.

PV =PV (umied eldl)

P

1

m_pm
dl d2

@m© “m” erediugl eumeer Hlemm,
d, o d, eredruent wewmGu, P obmid P,
S(1p5s Hlemeosefled SILTSHF WHLIL&Hemens
&ML H&ledTm60T.

P P
L=-2 . (6.4)
dl d2
SiGMeUE, eumujeleot LTSS,
DS 60T 2(5SSIH DS Grieldls
OBITLITL|6WLWLIS.
| i
»  uweooflser  eXloment &gl 6ot
~ &LLUDLD QEU.!@GO)&';[.una:,
3N(PRs5s aidlaliy asww

¥ Qfluyon 2 : .
: UbSHng. eer Seveurm)

QFIWWILILIGLEDS). 6T6OTLIENS
B sinfleumwim?
GILIBLOLITEDITEDT S &MLl 6XlL0M 60T Ml & 61T
&omg 30,000 sig 2 wrddHled UMESESLD.
o wmb siFflsfle@n Curng @IeE &eor
Si6MeX16D SHITEUTLILI(HLD GUITLL CLP 6D & & )| S6rT160T
eTeUoTe00 Hems  Gemmeunsd  SBLILSTed
SI(IPSHSID &EDDU|LD.
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ereoTB6U eXlLomeoTLd SMHmled
2 wpsHled 6FOID CGurng SiGemeot
gy Db Gl6ier SMmnleot Si(1RHSLD
Ol& &SEMMEUNTSH 9 _6TeNHIeD,
efloneorsSlenieT 2 eTemeuT  hSH&le0T
GSeOUNLIQNE& 2 6Temms  eUMLILILETETE).
B &M 60015 S 60TMTED SHT60T SH ST
eflonehigafled QOFLNEOSHWITS (PSS
aidl sy eswwiLGEDS).

A

ML LT 5%

TN R .
A 2
= =
<
— ~'- -

BewziGuneCey,  emeOGWIMID
QOmeul, S(Pss5s Gemmeilermed enubd
eflemeneflemert, HMH&6MEL  EDLGHLD
dmieuelufledr  cpeOD 2 _6TOTI(LPIGULD.
eeuefliyp SRS Gewpujd GumHlepid
endleor 2 L@Wlulled 2 etemr  smHfledT
S|(psSD AP BHSSL. 88
(210} g flemeduwimm Blem eoulem 6ot
anUbLSSHHADES. b SiFlsliuigwiner
9 el SR SHLD, eFeilliLemmulemeor
ceuellCrnsdl Hem@peusned &ml  eued
ahubdEng. s Crrsde asm el
elleusmed, 6Fel 2 L@luied 2 emem

Bl&Slwimeor STHm) eeuerflGuimib
Blepelledr SMIetoNons: 2 6T SiIRSS(PLD,
e 6uerfl SR SHS(LD &LOLOIT6U &)L 60T,

euedlullemeuTld GemMEHMG).

Bifled apoGuaisdr, BiapDGLD
Cung Caemeuuietrn) cpsHlemenr L&
Sn.L§) eTe0T Sinfleyemy auphisLLGbeUSnH&
6TE0TE0T SHMIEUUID 6T60T 2 _lBISHEHHSSH
asflujon?

uLb (6.3)ed el L Siemeli(h&emer

(6.3 (b)eb &evTSI6TEY LOHMILD 6.3 (C)6d SH(PSHLD)

HevoTLMGeumb.

P1 =1 atm. P2:2 atm. P3:? atm.
V. =1 dm?® V., = 2dm? V,= 0.25dm?
T=298K T=298K T=298K

ULLD 6.3 seraieneledn 5smeor H(1R55SHH 60r

ellememeleor. cweold  umuiled  eFlullement

flumT H5eD.
Siey:

umudled elldlufledriq, LOMTMTSH

eeuliLflemeoulled, & GO L BlemmuemL L
aumyelin &,

PIVI = PZVZ = P3V3
1 atm Xx 1dm3:2atm><V2:P3><O.25dm3

.'.2atm><V2=1atm><1dm3

_ latm x1dm’
© 2am

V, =0.5dm’

\&

and P, x0.25 dm®=1atm x 1 dm?

P - latmxlyl—n{(

S 025dm’
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Shisener WHUTDH OFLIS 6\SIT6T @b ki SH6T

1. &eflFangHeorLl QUL 1q &erfled

GeflrelliumeTns LIW6dTLI(b SSLILI(LD
SolifluwimedT—12 @& TLoLoment i, 6B &T60T LIL 601D
flemselemLl  SMTE0ONONS AHWMDSDE.
sHBUTE SHDS LIHONE HOWIGES THD
GaIwh&SeT LWeTUbSSLILUGSHDE. 0.3
atm &ipHsL WwHMID 1.5 dMm® SHersiene)
o _emLw SUilflunet eumw wrdlfluflemeord
&([HEI5. LOIMNS
Si(RHFNETEH 1.2 atmée  IHMLILGLD

eeuliLflemenuiley,

Curgl, ofleflsEGD SVDOFH  &GEDOWLD
& 60T I6TEM 6L HE00TH S| (H5.

2. e GomlLnr eungenr SwibST S ener
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Bimolujeten smofleor SiRSHSHD 1.05 atm
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3185 eeauiuBlemeouied 0.125 dm’® &
S(1RSHSLILGLEUNS, S(RSSLILLL STHIfleoT
S(PSHHID  ETEOT60T?

6.2.2. gnyevev el (HevTSi6MeY — E\EULILIHl6mED
OBMLITLY)

JA.C &njevelv eredTLeUTMed 6uMeleoT
SGH60T  GleULILITFlemED&HEHLD
@ Cuwineor  QHMLIY SOISH&H iy
GmesmeremLiLLL &i. QO GoudlL
Blempuwjeter  eumuyeln®, SiBedT (PSS
LIOTHBHSSLD CUTE, &H6OT  SiETEUTETS)
S1& 60T eeuLILIThlem 6DU|L 60T Crialdss
QSMLILeMLIWIG 61607 iU SHevorLMIbSI.

HeoTemeflh&LD,

@sement &Hev0fld FEOTUMLTS  LledTeuIHLOMm)
er(pgeond (P wopmid n wrprSHlHeESLEUTS))

A\
(16060 5))

kT (6.5)

AY4
— = rmjledl
T s)

aumefled Geuliublemed  AH HflHEGLD
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Gungy ¥ LIMeOWNs SiemoWld cuem&SHuiled
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1 2
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eeulILflened i) sfl&ED &) @5 60T eXlemeneuns,
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meidlermerr. ereor@eu eumy  eNlifleuemLib g,
serdiene) AP sfsHOTmE).

uesfléaLlg BT e&nd B

UL 6.4. uefldally B wHnb asnd BHifled
sMom HriudulL LeTeoT

IS  SiRssSHed, aeuliLfleneo,
LIHDSHSTE, HeordeaTefled emLUGbLD LOTHMID.
GSmILTCL SR &5SS e,
HeorleTelh@GLD,  SIFHe0T

W)
&  eumueleor
GeuLILITAl6m 60 & &LD SemLGuiwimeor
GQUEMTLLLD 6.56d
euemTUL $F0lBhE, SO L i(1555PH6d
ealiuflemer siflefleE@n Gurng eumwedler
setalene) Grieldssded GmrIGHMLLG6D
aiglsfleadng eretuemns 6Fefleuns Simw

QBM(b&SLILL(b6TeTg).

W& Bdsemawl  CrIGsmbaer
e@amung el 6T60TM 6MLPE SLILI(HE60TM 60T
B emeot LfedT6UHLD CrIGasML (&
FLOGOTUIML_L_ITED &ML eomd

athiyamanteam.com | TNPSC Exam - Video Class+ Test Batch-| 8681859181



V=ml+C @ug T eaerug gl
agedlwerdled Geuliuflemen. m wHMID C
Sp&wieot LMHledlse.

T = 0°C & o aten Gung seorSi6mey

V, &SI C wHmib
CrIGanLiqe amiley m = A V/ A Té@&swib.

areorGey, V.

eTeoTBeu  BLOMH&HETOT(H6TET  FLOGOTLITL LG 60D 60T

HledTeuBLOMm)

()

(n Hmb P ommileblae)

6T(LRSEDITLD.

V

ELOETUIN( (6.7) 8 V, 9h6D UG&HS.

K:L(A—V)TH -------- (6.8)
v, v,\ar
LIS  SiRSHSHS6L, &MIeved  LMHMID

Caerens HpHw SPlEIseT, Q- &l
aFevdlien eeuliLblemed o _wireNleoTme,
sensienelled LG QLIS idsflliLTers)
SIMEVTHFH UNMSHSHEHHSD GCTLNHflwins

©_6IT6Me0T 6T60T HEVUILMIBSE0TT. &H Iq.&lf]
eFedlliev  eeuliuflemed o _wiFelhHsmeot
sesienefled erHUGLD QUSLh HsHly (o)
ereirLg) L(MJ.éz@é 100D,

v, AT
eTeoT(B6,

V:(A—V)T +V,

AT

V=V, (aT+1) ------ (6.9)
eflifleuemLged & 60015 & & 60T LSl
Gamrmwions 1/273&6& &LoLD 6T 60T
&MIe06e SHeUoTLMIBHSMT.  SSHMTEUSI, LOMDIS
eeuliLflemeouiley, 66MEEUIT(TH 19 &lrfl

eeuliuflemed 2 wielnH&L, @ SOIICL

Blemmueier, SIEWEVT 5 )| 6UML & 6THLD,
0°C 6 euDmETeT, SiemeUserledr — &e6or
SleTem 6L Gurmed 1273 LOLBIG

&l Ifl 6u em L & 60T M 60T .

250 -4

200 —

150 —

100 —

50 —

y

I
-100 C’ 0

173 K

[
1 I
-300 C°T -200 C”
0K 73K

1
-400 C°

1
400 C°
673 K

1
300 C°
573 K

1
200 C°
473 K

1
100 C°
373K

ULLD 6.5 mHeLEOILIEDL] 6UML&HEHETHHEHITE0T HE0TI6MEY VS Gl6ULILIFlemeD 6UemITLILLD.
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Ganpement SieTelhaHEhHS EGY UL 6.56)
srliqujetereumm  CrIG&HMLIQ6emeoT  [HLD
Bligdsne, oSibhd CriGsmmp X-i&Hemeot
-273°Cuiled  eauLGbdHDEH.  @FeOlmha

-273Cuiled signeug WB&H H6LEOIWILTS

-273.15%9e0 eurw|exleor &60TSI6ITEY
T HIGm &HemeorLi uUDHM(HHS
Beuevor(bld.  SpevTMED HEWL(Wewmuied &
FTHHWILHMSTELD. B560T  SHMIEOoIONS

85 eeuliublemeenil a&Heb6efleor HevfleleuliL
flemeo eTedT euemTWMISSTT. G Hevfl
128l QleuliLblemeemil SpmibLILILeTarflLINSS
e&mevorh, 6&ebefledT Ll eeuliLflemed
siemeyGamedlement 2 (Heunddleotni. sHEUNE)
Bhs siemeyBamed 61560660 Sl6meB&HITed 6T60T
SWWSSLILIGHEMDGI. O1&H606N60T 66y Gamedleot
WSS Sler Hlemeo mbULL LGS ageddluwien
eeuliuflemen  SiemeBHMAISSD, 61&H606X 60T
euliuflemen SeTeyCaTsSEGL SemLGw
2 aten @GT GeumumLn@Lb.

. a&e06N60T aFevdliien
eeuLILHlemed . .
SlaTeyB&med SieTeyBsmed
seofl 0K -273.15°C
GeuLiLflemed
iBifletr 273.15K 0°C
2 _emmblemed
iBifledr 373.15K 100 °C
Q&M HHlemed
T(bSHEISSML(b:
UL (6.6)0 elpulL Sierelihademern
(6.6(b)d &evTETEY 6.6(C)6D EEULILIFlEMED)

THILD

&6voTLmIGeumD.

= ©

| o«

\o) - \O

.Q -9

i J

3 3

P P=1 atm.

V. =0. V3: 0.15 dm?
TI:ZOOK T2:300K T3=?K

181

uLlb 6.6 eumweler seorsieneledr LG
eeuliublemeoufleor elemerellements G\&HM6DOT(H

gngeverv  eldlullement  FIflUMT HHeL.
Sirey:

gnreoev ef&lliug,

0.15 dm’
T

0.3 dm?
200 K

\%

2

300 K

L5
g 399Kx03dm’

2 200K

\%

2

300 K

0.3 dm?
200 K

V, = 045 dm’ LOMHMILD
0.15dm’* 0.3 dm?

T 200 K

3

0.5
o Ddsdm’x 200K

} 0.3dm?

T

3

= 100K

3. @ eumy wrlflwiners), 60 SOIILL
eauliublemeouled 3.8 dm® sevrsienelement
LD METET . @owrdliflluneorg  0°Ced
2_eitem uevflaLlg Bifled SiR&SLILIGLELTS,
3iGH60T HevTSiene) 2.27 dm’ & GewnEDE.
SiGHEOT DL QeULILIFlemED 6TEUEU6TE)?

ST SIS b

623 Gagrsnéder el (2pdsD -
GeulILblemen OBITLITL])

LTS HeoTSlemailed, SO L
1Hlem My 6mL LI aunyelledl  SH(RSSHLONEDT S
S5 60T eeuLILIThlem 60U 60T Y
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egnLiyemLwg eteor  Cgrsl Cosersns
FGmlermi.

PoT

60| omfledl (K)

T, wpmio T, dlw eeuliufBleneosarfled
amyelerr iP&Hs wIlyser wenmGuw P,
wommib P, erefld, Cagrensd eldlug,

h_B
Tl TZ

QFWedLM(b— 1

e euliLflemeo&erfled,
1 Gomed mebedlwed eumweNledr (PSS

eleuelGeum)

L SILIL &6, SLDE & 60T (b6iT6T AL L 6)emevoTuled
QBMb&SLILLbeTeng. @b  WwHlliysenar

alemILL &Hl6d SM&SHLD LoMHMILD
Coagrsns elfulemerr  sflunTsseayd
(ompm HevriemeNled) Q@b  eumwedleoT

3(RS3D Vs eeuliLflened euemrGoHmbaer
Foaeoraieney Gampbaer (isochores) ereor
S16m P & & LU (b &) 60T M 60T .

e euliLflemen
°C ufled (19.&rf]
aFeLFwdleD)

32 | 69 | 94 | 130 | 154 | 191

50L &eveufled
S(1PSHSLD
(atmeb)

0.51]0.56 | 0.6 | 0.66 | 0.7 |0.76

75L &eneufled
S(1PSHSLD
(atmeb)

0.34]0.370.40| 0.44 | 0.47|0.51

6.2.4 s160uGsLCrm s@maICameT

FOERIILSN(RSS [Hlemeoserfled, &Loseor

SIEMEYETEN  DNMETHE  6UMLSHSHEBHD, &L

182

6T 600T600f 18 60 S1L| 66T CLPEDE - )| & 6M6IT

eunMHeE@&L eretT SeuBHLBm &HHleoTmi.

a16uCsLCIm  &meIGCHTemeT  Hevoflmeiwied
goeotumLng  eoteuqlonml  GSMILLILeomLD.
Vaon,

vV, V

—1=—2= 1pmed ———————- (6.10)

n, n

1 2

8@ V,,n, eTe0TLI6uT 6uMLESl60T &60TSi6T6Y
wHMID Gomevserfledt 6r6voT600f 18 6M & U 60TS

. 6T60TLIGOT

&nLldipdleoTmeot. OO V,, n
3By el PSS Hlemeosarfled eumujaileor
Unlesnm sersiene) wHMID Gredserfledr
eTevuT6ev0flBemBUlemenTs  GMILII b &HledTm6oT.

&

Seoto &S

4) e elememunic efmfledr SpLpomeor
2 L seundlggedleor Gung — Sieu[HemL L
mlewTuiTed sevrieney 7.05 dm? ereut enfls
2 Lellwss Spliiey cweod (Kinesiology)
JGT-YE;]10) (MR I
0.312
SMOM  CPEDE o MG EDETE

&600TL BIWLILILIL (b6TTeIT &).
seorieneded  miewTUITEOMEOT S
Gomevser
C\BITE00T (b6IT6N &) eeueflFaeuna s dleor
Gurg mieoTuiTededr SHevTsieTey 2.35dm3
35 GSODADG. Seuellemerwims 68T
eeueflseungsdleor Gumg QeueflGubmID
&MOM|  cpe&dnmsefler  Gomedserfleor
6T 600T600f 15 600 & Uil 60 60T 5> HEO0THE(H5.
(21153 OHMID eeuliLfBlemen WMMledlwims

Bmlusnas  SHIHSHEYLD)

6.3. HeLedlWEOL eUMEFLO6OTLIM(H

[ i
SFW BT
LOMM) & 606 S E\&BITET0T (b, 6UMIL| I5l60 6D 6mLOUT 60> 60T
ppemwwns afleuflss Suieid. @eunrinE
Qe Cuuwinerd esnLillenerr  @gleuemr
uufedtm

SIVILIEDITLD.

T, P, V wpmio n

eunelldlaemend G\&IT600T(h
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uruileveddl V o l
P

gngeoevedld V o T
216uBasLComadldl V o n

Gom&evoT(herTern FLOGOTLIT (b & 6061
B 6m6ToTLILISHE0T CLOEDLD, SHEWEDT S &) 6UMIL|E S6rfle0T
efleurfléaa 2_ge|ld

Lle0TeUIHLD OLIMEI6UTEDT SFLOGOTLITL LG 60)60T [HITLD

S\WIMHLI6TOTL| & 606l

® (HeUMTSH&SHEMLD.
T
Vo2t
P
RT
v = PRT
P
OmnG R eTEOTLIS) eumuommledl
6T6E0TEMLPSSLILI(HLD, el &laLonmledlwn@Lo.
Gom&evoT(heTern FLOGOTLIML_LQ. 60D 60T
LOMHIIWEMLO SST6D [HELEOILIEDL] 6UITL|EFLOGOTLIM(H
2 meundmsl.
PV =nRT. ------ (6.11)

SR SHSLDTEDT ), eeueuGeum)
160G H6rfleOGUILLIL LILGbED &I
(9ILLeuemetor6.1) eTe0T  [HMD  emh&HeTG6u
M Geurid. ereoTB6Y, eumjoniledludleor
&l em 60T eleueuGeum) 160 & BH61fl6d

asflibdHlmess Geuetoriqwis Sieudwion@Ld.

Reor wélliNemeot LedTeUIHLD FLOGOTLIML LG 60)60T
LWeOTL(hSHS) [BID &H600T&HEIL 60MLD.

_PV
nT

R

P emwodliy 1 atm, &ersieney 22.414 dm?3
wHId Qeuiuflened 273.15K & 2 eiar
Gurg 1 Cumed eumyedn®,

. latm. x22.414 dm’
"~ 1mol.x273.15K

=0.0821 dm? atm. mol' K!

gL eauiu s1pss Hlemeoserfled (STPed) P =
1 bar (10° Pascal) @euliu Hlemed 273.15 K 6d 1
GLomed UM SHeMLSHGIH ST6MEBLD &H60THETEY
V=22.71 x 103 m3

R = 10° Pax22.71x107° m*
I mol.x273.15K

= 8.314 Pa m’ K*! mol™!

= 8.314 x 10~ bar m? K™! mol™
= 8.314 x 10 bar dm?*® K mol™
=8.314 x 10 bar L K™! mol™

= 8.314 ] K mol"!

HeEOILIEVL] euMF&eoTUMLTEOTE P, V,
T wpmo N HweuHPnE SewL Guiwimeor
SH([HEUDTED
e&netorh  6hY QB eumwelemeoTuld
efleufléss @uwieid. eTeoTGeu 6UMUEFLOEOTLIM(D,

Q&ML TL6m60TSH Bsementd

oUW &&erfledr [FlemeDemIDg FLOGITLIM(H 6T60TEYLD
SMPSHSHLULGLEHD&I.

70° C &0 6 dm’ serrsieTE ML QB
M@ &HEDEufleD 2 _eiTer
HEBEOTIGE0T  SN(RS5SSDemenT,
S16)6UML6N6m60T HEDEOILIEDL| 6UIMTWL6UTEHSHE([HS

2 QGumed &FedUF
QM6

THLD &600T18(bBeumLd.

2 mol X
0.0821 Latm. K '.mol™" x
nRT (70 + 273 K)
P = =
Vv 6 dm?
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g

5) 8°C wpmib 6.4atm Qeull SiRES

ST SIS b

Blemed  &HMevoTLILI(bLD (2105} erflufleor
siqiuriiedlmhs mp Alw Bréssif
Gaeo(gibL Brfleor GuhHuginins

egednag), Bifledr Gomumiied aeuliLiflemned
25°C opmib Si(essLb latm B s&LIHulesr
ST Heordiene] 2.1 mL ereoflled SigHedT
@nidl sersienemen (ML e0) HevoHH b,

6.4 6uMy&a&6rfle0T &He06m6) — LITeDL 60fl60T
LSSl Si(Rss el

6e0TEmMEILMeoTMm) ellemeotyflling
6UIML|& & 6060 6UUTI6D GmesmeremiuLL
Syliiey (Wwiq.6yserfledr SiqluemLuiled,
6UIML|& & 6060 6UUTI6D o _eiterm PIBING;)
aumyeyls  seflsFHefllG  OFWeLIheUFHTS
sl Em &) 6UITIL|& & 60 60 61U 61D 60T
ounmsFHeuemTuied, SiFled  SiLrmidlemer

Qelean[ HeoflsHs eumweyn, eumweleor

QLB GWNEHS SNWRS5SHING 6hs leneln

LIrkl &e6rflé &5l60Tm 60T GTE0TLIEMS simleug
Sieudlwwmdmgl.

SQMEOTLMeDL60fl60T Sn DMILILIG,
6e0TGmTEILMedTMm) ellemeotyflling

aUMLS&He06meUTl6lN QoSS  SH(RSHSLOMEIT,
SiFled L MISETET GEUEUT([H eUL|&aerleor
UGS DRSSMGETET  &n(bPHGHSHE SLOLD.
anysseemeuuied 2 etem @b  eumweler
UGS PSS erevTLG, Seweumu G
eauliuflemed LMHMID SHeorieneled HeoflSHgi
Bm&EGLowimeTmed ©_600T(THLD
Si(1p&sID eTevteonid. @&IGeu LmebLevfledr LG
(556l

SIS E0TITED
6T6oTLILIChLD.

V & 60166 6mL LI 1S MeTHE060 l6ed 2 _6Ter
12 LOHMID 3 SHAW EUTSSET SIS
L&

&epemeuwilgieem eI & & 6rfleoT

184

S(RSSMIGET (PedmGW p,, p, LHMID p, eTevfled

SIHET QTS BRSSP N 6T60TLI&]
QOMSSID = p] +p2+ p3 ————————— (612)
UMUSSH6T  HeLEdled — SHeoTemLoudlemenTLl
OUDHMBLLSTSHS & ([P 6oTITeD,
__ RT__ __ RT _ __RT
PSSR T R S
RT RT RT
LOMSSID _nl e +Il2 e +n3 e
\Y A\ A\
RT
- (nl +n2 +n3) 7

LGS SRS S ement LiletTaBLOMMID
&ML eomd
RT P

v ey

P,

Si6EDG| — I6DEDG) b
1 1’12 n3

b

i

eTeoTaLD GMILILIL60MLD Si6D6DS CILITSHIEUTS

61 601 B 61

n I
PQ P 6IOMHHLO P

wrésn — 1 ewrssin

n,; n.

i

ni
2P =g

n QOSSO

=xP

i™ 1 ewnésb

QOGS0

8 X, eredtug) i eT6dTD &nmledr GLomed LeiTeuTLoMEGLD

LmevLeor eXlhluledr LuLedTUIM(h& 6T

Biflemeot S SLieuwrsd
G1&ILIEUSE0T CLOGVLD 6UMIL|SSH 66T G&&IfleGLD 6(H
elementuiled, BasflédalLmbld 2 _eoFeumedleor
S(RSHSHFemeot LmedLevfledT LGH S(RSHS
efifluiemeoti LweTLMBLSS — LNedTEUHLOMM)
& 60T & &L 6DMID.

GoafldalulLe ofamy eowréshd - Ermed
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P o STEOTLEI QUTEIUTS BT Speflens
61601  QUPMRISLILGHADS. SMTHHDEG LeGeum)
eeuliLflemenserfled B seor

&600TLMIH &l STLILL (b6TeITe0T.

LS &eT

HedTeu@pld &HevorbHlementd — SITLILISEDT
CLOEOLD LmevL6vfleoT UG S(1P5S
efglulemeor mMDO Uflbg  G&meTemedmniD.
QM 6UMsS Seeneuwinerg, 4.76 Gomed
Ne, 0.74 Gwoned Ar wmmib 2.5 Guwred Xe
QUML&HEHEMETE C1&HTEOUT(H6TENE. 6[H ST L
eeuliLfleneouiled, H%H60T E DTS (PSS 2 atm
areufled eumu&seafledl L&H Di(RSHSMhi&Henens
& 600T&H &l (b & .

Siey:

P

pNe = XNe Total

nNe

NS Tin 4
nNe 1/lAr nXe

4.76
= = 0.595
476 +0.74+2.5
XAr = nAf
nNe + nAr + nXe
= 0.74 = 0.093
4.76+0.74+ 2.5
XXe = nxe
nNe + nAr + nXe
2.
= > =0.312
476 +0.74+ 2.5
P.=x, P, =0.595x2
= 1.19 atm.
P, =x, P =0.093x2
=0.186 atm.
P, =x, P =0312x2
= 0.624 atm.

185

e

3ol
ST &S &@2
6(2) B ewpEuUaiseT, Bl WDEGUSHE
LIWI60TLI(h SEILD 6UITIL| 560601 & 61160 He

o> O, eUMUSHSET SR &H606neu
LWeTUGLSSILGADS. @k GOIIAlL B
oG Haspeied, 298K 1atm SiwsHs
Blemeouded 12 dm® O, ommjto 298K ommjio 1
atm 811958 flemeoulled 46 dm® &evTSiaTEY 6T
He 5dm?®
sevevfledr 2_eTGer SH(PSHSLILBLEDE. 298K
eeuliuflemeoulled, eeueleun@  eumweNleor

QLRI  6UML&ESH06meY

UGS SNRS5SSHH WS  HETIHH (HS.

(=) e ofudiiL sere KCIO,
(eumiLrdwid &CemmCGrL) Sypileys @Lomuiled
QeuILLILGbLSSUUL (b WeoTeuho 6XlemeoTuieot
e O, eupliLGADE.

2KCIO,>2KCl + 30,

295 K eealiu Heneouled Biflemeot
Epws @Lueuwisdl egFleuseir e
eumujeumeorsl  GesflsasluGSng.  eumws
sevemeuwiedt QWSS (PSS 772 mm of
Hg 300K ed Biflétr oyl Sipssd 26.7 mm
of Hg. ay&dlgefletr LGH Si(RSHSID 6T6dTe0T?

6.4.1 dirammdleor eury] eflTeysHed elld

UMUSSHET, HeMLEGD W HGI

ceueflulemesT|ld  SIMLSHHIS  OSMETEIBLD
setemouiement QuUDMeTeTeoT. &@H 6Xlemeot
yflwing
Heoh L
CLPEOE T M) & 6T
LGS U ®H S, egmleyerer
USH &S h I Hl60TM 60T. RGRIMEE
WPO&HEMISHET HODTH eumwjeleor euflGw
&L @Uuetorunerg eflmeysev (diffusion)
STEOTMEMSHSHLILGHDS. QHHEVETld 2_6iTer

6UITIL| & 5 6061
SIS &HSLD
AT
&6 MEUTE0T

&eTEmreLmeoTm)
Gurgy,
e\gnileyeiterm

eurmwy

eumueuneoTdl, 6@ esFANw  gemeruieor
auIGw aeuefGumd wHODTH Hlepeurer s

umiged (effusion) ereor SieWPSHSLILIGEDE.
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om eamyeller elTaysed  Siebe0s)
umiLgedledT  efigoneorg, SiHeoT  GomeomT
Hlempuiesr euissepsHNG erdlielsssdled
SiemLow|D. &&8nHM)| HTenmdler eumyeiiTe sHe0

umiuged el 6Tt SWPSHSBLILIbEMDE.

M

&eooflaeilwiedLig, edreysHed efigd O

eflmeyb eumys s leusiGeum) Sipsshlemneosafled (B, B,
BmsEnuileot

P My (6.16)
r. P.\M '

@hi@ r, wHMID r, ereoTuenT (WemmGEW
Mobmpo M, Spdueunenn  cpe&HEn M)
Hlewmsennas e&mesor A Lodmib B pdlw
aumyssefledr  eflfeysed  ElihIGETTGLD.

3 IARR
EYRX
XXX

UMiiged

ULLD 6.7 eunysserfledr elireysed mmIb
LMIgeD

» U235 emeu 9m
. h @CasmCLmys6fledlmhEl, QsBleyL ®b
v QFWE(PemMEHE HTammLslesr
amyeireued eif SiqliLenLIITS OS]

S(pss Hlemeouled, &
SUUAL eumyeledr elTeysHed 6lsLD,

1. &Fweeulu

186

MBHLINEMETES SHMTLIGEID 0.5 WLKIG
H&10. 25GSOILL eumwjeleor Gomeom

Hlemmulementd  He00IHS(H.

Sirey:

M

N,
M@mllluﬂl'_l_ eumy

2 1™
05 |28gmol
M@gﬁ]ﬂlﬁ]ﬁl_ eurmy

B8oUDWd FSEILbSS

rate@gﬂlﬁuﬁﬂl'_l_ amy
rate ,

SO L eumy

28
= M SO emy —

=112 g mol™
0.25 5

e
semo Sl ﬁ@_f'
ereflfled  Suupmid, &G ~GSOIL
HeoTlemeyemL L eumw] [Flemeoulleb 2_eiterm
eman_Crrasniuer, &b &mn glemeruler

auPlGw 1.5  HflLrusefleo  (minutes)
afreyfleormg. 6% el WSS
Hlemendafleh, & HeoTSiENEY 2 6L L

yGomblerr speflwnenrs 168 gHiemeruleor
aufICw eloeyeusn® 4.73 HISILI&eT
(minutes) eTHLHHS QBMETHDE. bHS
eumwjexleor Gomeony
&600TLM&%. GLAID i 6L GO &miyLedT
aeTeoTeUNs:  @[HSHSHEOND  6Te0TdH  SmMm).
(yGomilevfleor Gomeony Hlemm 159.8gmol™

1blemmudlem 6ot

6T 60T Q&M (bSBHLILIL (6T &)

6.5 mHevedlwebs SHedTemLouledibHa
eflen& 60 6mL 56D

PV =
2_(HEUTEUSDES SiQLILEMLIITS SIMLOMhHS|6T6rT

NRT er6dTm 6uMYE &Lo6OTUIM(H

aunyssefler @usselwn esneTensulleoruig
(eumysaerfleor uwsselwn 6l&meTem&udler
GamiunpaseT Suwniiwed umLll ugdluied

eflifleuns  eNlen&aliL (beTong)  eumwjeleor
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SDILIL 5558 Siemeled suny &6l FFenL S g
GTEUTLIENS £I°60—FMDF6OT &H600TLMIBSMT. 66Ul
LOMDITE GIFLIEXLPeMUTED 6 6UMILIEUTEOTS| M5
S(pHel LGSHWIODBHE, GSODHS LRSS
UGH&S efifluemLws &iup Gurgl, el
[Hlemeowineors  Gewnwd @bBlsey  greo—
SMbgeoT elemene) 6T6OTLILIbAMEI. 66 SO L
eaiLfenendd EGWwLpD  Qeueienerey
Blapsin g @s@&UILNIL L aeuliLibleneo&eiaeun( s
aumUeiN@LD SiH6e0T SHetTemloulemeoTl OLIMIHSEI
SIemEDE. 6 SO L QeulILIflenende &L,
gre0-gnbsenT eflemenaing 6H eunmy 2 L LD
eeuliLblemen, erdliommieeuiLifleneo (Ti) eredrm)
SIWWPSHSLILIGLED G

6UMeOOTLT  eumedelv  LoMMledlBeT  a
LOMHMILD b ewwll LWETLGLSS erHIomm)

eeuLiLflemeouflemeotL 6ILMEONLD.

O,, He, N, LoMHMILD H, GuredTm eUMW&H&6IT
@eomeurneor T, wdllflemert OUDMI6TETEDT.
eTeot@eu HlmULs Geflfellss ggo6d FHMDF60T
eXlemenelemevTL LILIEOTLI(bSS (LPLGWILD. 6THITLOMMm)
eauiLbleneouled, 6 eurmy efifleuenLub
Gurgl, eeuuflemeouied 2 wiTGeur SiebE0SI
&emmBeurr ermLbeuSlebemeD. S} 60TMED
argliomm eeulLblenesd Ged, 6H FHiemerT
auflGw  eumyellemeor edifleuemLwiF Q&L
Gurg  eeulLLTEDS.

EUMLE S M6 S SHlTEULTSHS LIsbGeum) (Lemm 6T

LILLI6DT Li(h&H60Tm 60T

1) elleotGL(pemmuied, &SMHM  SiEDEOF
Wmeumsaei eI°60—HMLDF6E0T
ellemenelemeorLl UwesTUb S

Foeuwnmd s LU &l er m eor.
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2) deml(pemmuied, greb-snbseiT ellemeneyLedr, eumujeuneoTdl erbHloeduisd Geuemend LD
2 LupsslLbcdnger cpeb Hs GafllidfwenLbs Hlemed 2 (HeuTsSSLILbGEDE.

3) eeuu wrmmng aswed (emmuiled, sGLMmedleoflwin FOGUL GUNElTnH &MHSHSH HE0TEMLOW]6ML LI
eunefledr &MbeH HOTenenW BP&5HEF 6&LeUSH6T e, GeflTFfenLwE &g e
H8&8 1LbEAD & @b(pennuied OK eneu eXlL&smmeurenr aeuliLblemeowlimeor 10K siereiled
eeauliLflemeouleneor SiemL Suieib.

UL &am&sid
[

358D (P), seorsieney (V), eeuliublemen (T) Gomedserfletteretorsooflsensa (n) Sl HTeoTS
860158 LMMSEHSHES BemL Cuiwiner ASMLTLen60rs OsMesor®h 666 Hleneoulemeor mHeoTE
auEDTWMI&HS60ND. s ieTelbaeHEnsHE el Bwiwiner asmLTumerg LeGeum) sumwelaerfleor
L fedTeuLoNm| S(H&HSWNS SILILGSMS.

] erflal
adlg FLo60TUM(H Caemeuulmeor Hlemed Sotap .Lf,leom)a; ®
FLOGOTLIM(h
. nwomiw T _
urmufevedigl PV = onnfledl oreeeT PV =PV,
V P obmib n Vi_V,
Teoen &l — = ommled - =
Feven elg) T 2l Lomrfledlwim &L I
o P . h_b
Caqransder eld T = Lommledl V wHmib n omled T
1 2
OSTGHSHBLILL L PV PV, PV,
—— = ompjledl = ) =
aumy 698 T 2 n =wong] T T,
GasLB \Y _
efoel U,n — = omnjledl T wHmud P omfled] —+=—2
LGN n n,n,
LrebL-eafledt Prom = T wommib V wrmled
uSSw(pss eNFH | P, +p,tp,t-... ol
Hremmdleor o 1 .. M,
T P 60l Ve
sfireyse e1d) JM oDpI> Promiedl | 77,
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SMOTHG Q6UlIL (PSS Hlemesafl@io PV = nRT eteorend Foeotunliqn@ 2 LULb
GIFIWIEDLI(LD 6UMLISHEET [HEDEOILIEL| GUMLEHS6T 6TEOTLILIbID. HeML(PemMUied 6Thd 6@H eUMLe|D
HEDEOILIGDL] 6UML| SI6DED.

aUMS&HeT SiFlsaauliLflensd LOHMID GMDHS H(RSSSHSD HELEOWIEOL HETEMLOEHI
eunm| efleThi@. Swedl eunysH&HEHsHE OLUTIHHHID 6Uen&HUTled EUTETITLIT 6MTED6N HEDEOILIEVL
GUMFSFLOCOTLIMLIG 6607  Lle0TeUIHLOMM)| oMMl HEMOSSIT.

2

2
(P+an )(V—nb):nRT
v

6% QI GeuLILFlemesE GG SiHlse AHWRSHSHSWID sanl QI eunwellenet, SlTaULTSHES
BueonGsn sicueaulLblene Hleneoonm eeuliublened (T.) ereor euemIWLMIGHSLILGEDG. 1 Gomed
eumellemeot, 2601 [Hlemeolonm) 6GeuliLlemeouled, Hoeuonsssd CHemeUlibD GeDDHSHLILE
(RSBID, Hlemeolonm) SRS (P) 6Te0T euenIIMIGSHLILIGAM . 1GLOMED CUMLEUTE0T S, SiG60T Hlemed
M| SiRssw (P) wpmio Hene wrm euliLfleneouled (T ), SIEWLSHGISH COSMETEDHLD &H60TiET6Y,
Hlemeoonm) sevrsieaey (V) 6Te0r euemINISSLILIGbEDEI. Hleneoomm) ommledl&em 6umesorLl eumeben
onrledaGermy O\&TesoTbeTen ASMTLIL Sp&HetorLeurm] SILILbE6TDE).

’P:
¢ 27b?

wpmo V= 3b

SI(RSSLILLL eumeuner s, 6 W& frflw seneruler euflGwWl, Genmbs H(RSSILGSHS5E
0FSHSLILGL BuTs GMILILS558 Sietefled eumy GefliFflwenL Hmg). Seueemeney s3ed SHLDF60T
eflemeney ereutlILhD. Qevueilenarne) UM SHSHeN6TSH HIEUDTSHSE0D LIWLIEITLHLEDE.
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ot

&N %

. siflwimeor elemLemwid 6\Ffley O\FILS.

8

\

) enusser sifle SipssdHled Hevediel Uesuemha eleseenLdleTneor. &paHesorL
SnDMISH6Tl6d HEVEOILIEDL DIEVEOT HEOTEMOHS GUMBHGHID ST FmbMm 6787 eTem6U

3i) F& H(PRSSHSHFHEV CLPE0EEn MG EHSHH ML B GLonged 1 &ifls&leoTmet.

) FH& AN(PSHSHSHHED UMl cLPED&HEn MIGHET CT Hlemasulled H&iT&HeoTEDT.

8) 31815 31(1p55HS6d euneledr HE0TSiaTEY LME5H600{86:8 5HHSHSTGSLD.

F) Si8) 8 SN(10 58 5 6D CLPED & &n. M8 ETh & &Hlem L CILLIT60T & 61T 58] 616 & LM &8 600168 558 HSHE0TN)!.
2. & eunweledr eireysedledr 650

31) 15601 LT HH &S CrIelds OSMLITLEmL LIS

3}) GHEVT CLPEO&HER M) TeWL&HS CHIeNSHSH ASTLITL ML IS

8) cpesanm) eTemLuledr euT&HSePOSHDES CrIeldls OSMLITL DL LIS

FF) CLPEDE 8 M)|6T6mLUI60T6UIT 58 CLPE0 SHH D 6T ST Xl HHASMTL [T 6DLLISI.

3) SpaetuTL 6UNMIET 678 6UMFleme0&SBTE0T FHILITEOT EUTETOTLIT EUTEDEND FLOEITLIMLTELD.

a —na — =
8') (P + W) (V - nb) = nRT %b) (P + n2V2 (V nb) nRT

2

) (P+%)(V—nb)=nRT ) (P+“ = |(v=nb)=nRT

4) & mevedlwedl eumy sLobUUTLDD elfleienL selleor Gung euliLblene &enneldHleoemnen
GT6160T6UTIED  CLO6D S & M) S>6IT

31) erdliomm) eeuliLfleneosnw Xl SiFle aeuliLblemeoulled 2 _emers.
) REOTMIHESHTETN SEUT&E elemFemi OIS SI6UH ED6MED

&) Buwss gmmed BLIING &wwmer GeuenedemIL AFIILID

rF) Spmmed @ipliiledrns) Glom gi&ledTme6oT.
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5) @@ srelwnselsrer seeufled 298K uled &0 eremLwjeten 5SHGH6T HMID Sph&edleedr
BIiuLGEETMEIT. QIS S(RSHSHS6L H&HEOIQET CLPD&HER M OSM(HbEHGD AH(RSS LleiTeorid.

) % ) % 8) % ) %x273x298

6) 8w aumys&HeT GOILNILL (5 eumbLied HEDEOILIEL| UMLSHEETTS [HL &GS Q6ULILElened
31) [flemeoomm)| QeuLILHlemeo &) umuiled QeuLiLIfblemed
@) erdlironm eeuliLfleneo ) @Gemm&SLILLL e\eulLblemned

7) 1000 15° sevraiemeysien clplgll Siemwmuiled 6@ eunsement Sreflwilly HnéeiulL gl Siennuied
[HMILOETOTLD 2_60oTLMHMS. ESD& 6UMLSHSH6IT60T 6THS LITOTL| SMTE00TLONS SHMLOEIMDSI?

Sl) LG SS60T6mLD ) SILT S
8) eflmeysed IF) 6T &6 LOl6DEmED
8) ouwbGwneflum Gohemen wLOHMID HCl Goeney Suetorpld G BevorLGmi eufGWw
BemertssLuL (b @retopld CT CrrsdHled FmesLLbaleTne. aeustorensiin SibGomefluib
SCaTmemI(h EUEMEITILD (PHE0T(PSHEDIED 6TTHhIE2(THeUTSH60TD &7
31) Gpmuiledr HbLULGS uled
) WAL TR6T &EeTTemI(b & (bemeuW([HHed
&) a1 Gomesfllm & bemeuw(Haled
) GLpmuiedr (pBeTSHID (LP(QEMLOWINS
9) ersHemeuTLl QILMMISE eumommledufedr SILIL| SiemLow|d?
1) eumwefledTeeuliLihlemed
) eumjeXledT &HeoTiemeY
&) eumeledT CLPEDS 8. M)\ 6ITl60T 6T600TE00 186 6m &

FF) SIIRSSID LOMMILD &60TSHETEN60T S160& &6
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10) eumujomniledludledr LoglLiL]
1) 0.082dm?3atm. ay) 0.987 cal mol™* K™
@) 8.3 ] mol'K"! i) 8 erg mol 'K

1) eunesflued Splleyedowrhsefled 2 LGWISLILGLD SiHs CeulILLTETS6 6T  LILedTUT(h
8eaieglufetr  siglitemLuied SieMEMEG.

1) unuiledleor el &) By 1L evfleor el
8) asevelevfleor el ) Wemenenfleor 615

12) eumydsefledr eumedorLiy eumebeiv ommledl audledr w&ly (dm?)2atm. mol? — e Spdasetorheren
SiLLeuemevoruiled O1&M(b&SLILIL(heTeng)

qumy 0 N NH, CH,

2 2

a 1.360 1.390 4.170 2.253

& ereflans SHIeuonéalubLD 6]
) O, ) N, &) NH, ) CH,

13) EDSBMEVYLD FnHM)IEHEWET &([HESIS

i) STHDIRSSID HL 6L L L SHFlement eXlL emed 2_&&lulled &emmey

ii) eumwsse FIL oMb Flreurisener el Sifle sienafled SH(RSHHSSH DS 2L Lith&edTm 60T

iii) smhmleot euarfloetored Si(RHHD HFl&if&EGID Cung LTSTFOLLLD Siflsifléslearns
gflwiment dnmnilemeor GaIHOEISH(h&HSHELD

s)lwpmow [T <) Hwpmw I &) I woHmd 111 ) I, I and IIT

14) 400K ed 71.0 bareb CO,, et siwpssdnen snrevofl 0.8697 &bs Hleneoulled CO_eor Gomeom
& 60T 66
1) 22.04 dm? ) 2.24 dm’ @) 0.41 dm? rF) 19.5dm?
15) 6@ HevedlwiedL eumueler GleuLiLIFlemed MHMID &HeTSiene] L M&ETS AHFlsHleEEGn Cuns
SiBET HPTIDL SN (RSHSSHS 60T LOMHMID
1) 4P ) 2P 8)P ) 3P
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16) @@ sgweau Si(Rss Heneuled CH GTETD  CPEO&HERM| EUMLLILN( 61&TeToTL

2n-2
el GrnaniLer GUTedTm) enamLTeedr eumy 3 J3 oL@ 6XlT6)&e0 65810 615MetoTL 61&60fl6b
'n' &1 WAL eredreor?

1) 8 ) 4 8)3 /) 1

17) 8 &60evfleb &L 6T600T600(1&HEMSHIIETON EMEUDLTEE0T LODHMID p&erdlegetr GLOMEDSET 6(H &lewarT
aufliGw eeuaflGumndlermenr. undlwene enmanLigmer QeuefllCGwun CaemeaulLpd 6
CrosdHed eNlmeyd ypsedlgenfleor Neteor iemey (NEET Phase )

o) ¥ »Yh @Yy wmk

18) 1MIONS SN(PSSSHHed QaulLblened LAHDSHTED EDHLGLD SHEOTSi6TE] MO &6oTienalledt

QU b sl SyGbh. sismeug o = i(a_v) . HELEOILIEDY EUML&SHSHEHSHSHTEOT O LI
P

v\oT
&) T ) yT @) P 7F) ergIb @eDem6D

19)P, Q,R opmid S e16dTm HedT@ eumiLS&erledt b ulledr oSl Lo1b Syevtmed a uledr wHii Q<KR<S<P
a wPMID b eumetorLl eumevev MHled&eT GOILIILL QeuliLbfleneouled HTEOTE 6UMLESEH6T
ererflgled Syewim@Lo eumuy

2) P ) Q @) R ) S

20. mebedlwledl ListorLiledlpih &l 2igls elles s siemLwjd eumu| (NEET)
a1) CH, (g) =) NH (g) &) H, (g9 mN,(g)

21) eumevoTLIT eumeven Lomiledl&eaT b oHmd a ufledr Sie0G &6 (PG
a1) mol L iopmub L atm* mol™ &) mol L iopmb L atm mol?
&) mol'L wpmb L? atm mol™ F) @emeu 6T HIYLI6LEmED

22) samm): CO, efler Hlemeoionm) eauLiLbHlened 304 K. @sener aifle (s NG 2 LLbsSH
304 K&® Guwed Hreuonss (Wigujb.

&MI600ID:~ MMM eeuliuflemeouiled O&BMbSBLILL (heTem Hlemmuyemem eumuefledT &e0TSi6meY
21560 J(RS5HHDES ChielssHHled siemLowb

3l) &Ml LHMID Snrevord @Tevorpld &ifl. HMTevIONETS nhPiDG &iflwner eflensas0
S SW.

&) SaMOm| LOHMID STTe0ID @Tevorhld &ifl SHeoTTed HMI6TOND FnMHMIDS&TET &fluimeor

6l6md &L 6D 6D .
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&) sapm) 5ifl S60TMED SHMTETOID SHeUM).
FF) &M LHMID &STT60oId Ievor(hld HeUml.
23) 227°Cuiled 5.00 atm ssssHaueter N, eumuelletr SILT &S eredrent?
a1) 1.40 g/L ) 2.81g/L @) 3.41 g/L ) 0.29 g/L
24) &pseoiLeupmieT GOLNULL eTemLwjemem Hevedlwedl eumuelledr LetoT Semend Sflwines

SMI&GSD UL 68

) ) PV

D) IT) SIEDET HGILD

T

25) 25 Apnb HlewmujeTen Ep&HevorL euMS&eT 27°uled 600 mm Hg 21105555160 eTb&aLILL (b
2 _eitenenr. @eunniled &eMMHS HEVTHETEY G\SHMEVOTL. CUMLY 6T&H|?

=) HBr ) HCI @) HF ) HI

II. YleoTeuHLD NlEOTTHSHEHHS F(HSHHLONS eXlemL el
26) unuwiledleor ellglullement &H&

27) smom Hriiw uereflemerr siemm Qeulu Hleneouledlmhs &eflibs Wes GHemDhHs
eeuliLflemensE LOIHMLILIbEUENSE 61&TevoTh SMTeve eNHlHE 6ThSHSHSSMLLNS 6TeNeUTm)
LW 60TLI(h &S 60D ?

28) Gaanans s ansHaEssT LTS aamen @ wndflsaflar auLTsamers ShHal
ellend & &

29) @ eunueXletr seoTSieme)y HMID GLOMEL&EMET ASTLILILIMbLSSHID SH600{IH(LOeDD EUMLILITL LG 6ME0T

5B
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30) mELEOILIEDL] 6UMLEHE6T 6T6OTLIEOT Wimeme? @UIeDLeUM&HS6T HeDEOIWIEOL] eu&aerfledl hha
ereueumm) GeumiLib&ledTment.?

31) a = O eT60TM 6UMEBOTLIT 666N LOMMIEdlemWIsH 61 MevoTL euMLeflemetT HTeuUom&H s (LLgion? efleur]
32) (1 6uriy 2_iTer s6060fl60T Sr6uIfled LlGHEFAMILI LIEW &S H6E0TEMLD E1SHTETOTL. 6(H LITLIL| ©_6TeT61560T5
smHe|D. Suurifed GLrgId cPe&HemMIGET MG HIHSIONS QLGS C&HTETEHEITDEDT.

@lurinfed si(pssb OHMID WwHD SLksemer el Siflswns BmHHESLT MO &eneUTE
Bm&&n?

33) &psetorLeuprin@ 2l eflendamhiseT &[Hs

o) GanemLssnedHed sMHEDHDLILLL Geflfurert ligseT BiflaneT eneussaliuligbaeLh
) Sl SbGomesflLm SiIeMLSSLILL(bETET LLIG&6T SD&sLILbLD (et &erflTelsasLiLbLd

8) GunlLng eunseor elhFlnmiserfler 2 _memensafled (tyres) GamemLuied GeflfoHMe0Hem
elLesmhm Gemmeunsd  HrLUlULIgHSHESLD.

F) eumenflwed Syl Lavmevfledr siemey 2 _wimons GoGen 1&Fees Q1F6b6d ALIFILIFHTE LOTMILD.

34) eumys a6t UHMiw EPS6TTL ©_6BoTemLo&EhdHE Flwiner eflenésld H([Hd
1) euMS 6T Hevenfledr SiqLUTLifled Hhi@eudledemeD.
) UMLSSET HLO&HGSS SM(b&SLILIL(b6Ter eeusfluied LiTeydleormeor.

35) mwgl euefloetoregdled emamgmer (H,) &eene. ger? Hleadled eueflostor e ereor
Beremen?

36) etteu(pLd HlLbgemevtaarled 63 eur HevedlledL| LietorLilemenr OLMISDST 60608 HeLEOILIEOL|
uevorLfledl &l eleodlE asevdmgm ereor eleurl?

3i) oo eleulil [Flemeouled Sig) BFAMIL sHeTienaln@ Si(RSHSLILGLD CUTS)
S)) LMD SHevTSieMeled SFHe0T GleuLILElemevemI 2 WITHFHID Gug)
@) swaeuliu HMID so&aTierey Hleneoule sifls siemey eunw GaF&sLLGD Guns

37) Qanpassliulbserer Geonhs eeuliufleneoulsd SpseoorLeunmmieT 6he 6eumy HededluledL
eumyelledlmhgl efleo@d F,, Cl, sibeg Br,? elens@s

38) aXlFeys6d LMHMILD LIMLGE GeumiLnb STHS.

39) BMHM)| HEMITFOSHET CIHTEOUTL. HED60TEHET AGULILILILIhSSHIeUemSLI UDDIL QSerfleuneor eT&&ifl&Hemns
6B M6TOTIY (HSHSLD 6160T?
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40) GuoriLnmr eunsenr gLUlg LGT&Hement 2 LGWINHSHGSD Gung LWIETOlS6T (LPEOTLISSHLONS
eflpeuniser. Syeotmed enedluid LemedT 6uesoTiquiedr LNedTLSSLNSS S6TemLLI(bD. eredr?

41) ereuamevl emeoulledr o &fufetr WgieTen epeuT 2 Mlehd (Straw) esmevory Bifleweor
2 _Mlepseug ereflym?

42) @u16dL| UMW &&6If160T EUITETITLIT GUITEL6ID SFLOGITLIMN(h&EMETS H([H5S. H(RSSLD LDHMILD &60Ti6mesl6oT
&[5 HSMISENETILD H(IHS.

43) eumevuTLI eumeven LoMNfledl&emend 61&mesorh [Hlemeolomm) Mmleli&enears Srned.

44) Hleoellledr LTLITedT WgIeTen 66 eflevoreleuel SpTMLIFAWLITETT LUTSHSTLIL H6ug SphemL. Sievofll
Geuevoriquig Seudlibd ereoT?

45) subGnesflum HCl 2_L et eflemeotfibg SILIhg e6uetorestlln Hemawimeor NH,Cle smama.
Hems HCI&® Simdled Cametmieus) ereor?

46) e eury] 15°Culled 1atm sip&ssdled aummieTeT Heursiene| 2.58 dmaeuliufleneo 38°Cwins
1atm R&HSHHD 2 WIHHTED DFHET Hevrdiene) SiFHl&flsGwn? erefled SiFHer Smid
SHEOTSHATEMEUSH  He00THHI(h

47) @ &PILNLL eeuliublemeouied eumw] eeotmletr &Heorsianey 8.5 dm® H&Lw. sigemeor 0°Culed
o eter Lell&aLlg Bled cpsd emeus@h Gung G Heoriemey 6.37 dm ereofled igeor
SHIIOU QeuLILFlemeD 6T60T60T.

48) emmpLmgget eumeleor b CeumionSlifle@ner eeotm A 1.5 GomebseT, 37.6 dm® seorsieneayerar
&6060fl6b 298K 6D emeUSSLILIL(beTeng). LoMemmeoTm) B 16.5dm® seorsiemeysiten &e06vfled 298Ked
emeuSSLILIL(beTarng). LomHlifl Bufleb 2_seitem Glomeba6rfledT 61600T600f186m & 6MUIS &600TES (.

49) F60LIT Q1D5ETSC6MTemIT(b 6(H [HIMLOMHID LOETOTLOMD CUITL. Si8 [HEDEDILIEOL] HE0TEWLD 2_6MLWISHTS
&HS 5.43 dM° SHeETETEY6TET (D 6Ts =& H606evfled 69.5° Ceb 1.82 Glomed G\&mevorL. euriesledT
SNBSS S| 60T & &H6T0TEHHE (b .

50) »isner b whsHauny. @ Werelars@aeafled LievLer ooy pellunaemnssd Hbhés
LWeOTLIGLSEMSI. oo serienalled o _etar ep Wleor elleréddled 18°Culled 1.2 atmed 2_eier
yisner eumy 85°CH@ QaulLLLbSSHL LUbHDGH. 5601 Bnidl Si(pssHsdHlement (atmebd)
560015 H (b 5.

51) arfl Qerled Q@B Hw G 6°C HmIb 4 atm 2_drer ugliyDSHed QEhaE 25° C wHmib
1 atm 2_eter GOHUILIINEG EUBHOTDE. H560T SHIIL Heorieney 1.5 ml  ereoflled Smid
HeOTNETEN6ME0T  &HEOOTL M.
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52) @m 2 Ceonssslener smanl CrmgGamifls sifleoggsiLer eleneryflws eswuwn GCurs
6WEUDL[TL60T 2_([HeUTHMG). 6(H Lomevoreuedt &b eflemetulledr epeid 154.4 X10™° &evTi6me6iTer
aunueflemeot 742 mm Hg Si(1p555$16b ommib 298 K eeuliuflemeouiedr GasifléSmmedt ereord
BHHSEYLD. Lomevoreuedt Ba&iflHs emanL Teeor eumyeler Hlemm eredTeor?

53) @ eumy 192 apmquied seuflaierer e semerulerr euflCGw elizeydlermgl. N, eumy 2165
el6uLiL (RSB Hlemeouled eXlTey erh&HGSD CHID 84 Qb erevfled eumuelleor Gomeon Hlewm
6T 60T 60T ?

54) 300K e 52.5 g gpéediget wpmib 65.1g CO, siLmdluerer asmLiquiled seeneuuier aomss
Si(1PHSD 9.21 atm. SHeDemeUUIIETET 66E)AEUNTIH EUMLEN6IT LGS Si(RSHSHISEW6IT &E0TL 15.

55) 2.98 atmed 25°Ceb 2_eier erffleun] 2_CeonsSHeSMLL. 60TM)] eDEUSHBLILIL (bETETEI. HSOSTL LY
12 atm s p&sb auemT WLGEW srhd et Sifles SHNRHSHSHH DT QQINEHHE nlqlIF.
215081 2 6Tem sLQLSHD Slgs@b Gurg ASHOSTLL (PSHEDIED 616UIGHGSLOM SIEDEDE)
9 _(h&HH OFMLIBIGLN 6TeTHSH600TLM&. (2 BeonssdHleor 2_(H&Hlemed1100K)
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T@ &([HSHE! 6UeDTLILLD
| il

eurw [flemeoemLo

H6LEOILIEDL] 6UITW|EE6IT Bwieb eum& &6
Slpsned e sefledrLig HLSESLD 88| eunetoTLl eumeben
FLOGOTLIML Q. 60T LIlq
1. umdeSer e P oc% BL&GLD
T, n wrfled (P+a\;z)(V—nb)=nRT
2 angevev eF Vo T \ .
P, n wommled) lemeoLomm) Lomriledlseir
3. CoaamsnseldPoT , P.= a2
V, n wnled 27b
o> V. = 3b

4. sieusLCrm sm&IGasmeTV o N
T, P onnfled | |

5. IheLEOILIGOL] 6UITWL| FLOGOTLIM(H

PV=nRT
[ |
| T |
| 6UIMWL| & & 6IT |
| | : | | L | | |
. eireise | | Hlemeoonm) [Hlepey | | CUMLSSEET SITEUDTESED
v v v
SAranmdler efiTeyssd e Blemeolomm) QeuliLblemen SIPELSFMDF 60T 6XllemerTe)
15160 6DLDIT M) 8 60T Si61T6Y

IFlemeoLonm| Si(RSSLD
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m L
3'@;“ S ew evoTLIFAFWIELLIM(DH

6UM & &6rfledT LIGOOTL|& 6T

B565We0emMEmWIL] LWLIETLI(hSS) https://phet.colorado.edu/en/simulation/
V aumysaerfleor T, P&&@bhéHE gas—properties 2_mell&H@G&6Fe0s
SemLuledneoT O\GMLTL&H6marT (S160608)
SIMIeOMLD HMID ey el sHemer 6608 LIG&(Lp6iTer eXlemIeys &l60&HsE
GUDLLILN & &HEDLD. G g ement (QR Code) 6nBaHe0T C1&LIS.

flemed 1. QewevoTiILGSSHewetTd HhHE QSMbssIULL 2 Tedlemwd (URL) slLés 6§iis Si6beds
elemreysd Hiosss GBI GeneT CH6T 65Ls. Qemetnill LsSSSed UM LIETOTLIS6T eTedTeniD
GSNIDLIETSHMSE C1EN(bEESS., HH6D EPSSTETID LILSHl6d 2_eiteng GLmedtn 'ajrru.ull uszivrua;ehl ETEOTEOILD
SQMEUM & MILDL|EDETTSH6WSHE SHITETOTEOMLD..
C1FWIEX(LP DD HEIT:

1. ubller emsLifigenuil (5) LWeTLGbSS Fflg) eunw cLpe0&sn MIGHEDeT SeDDHSET (2) OFISSHELD.

2. sIemN&HEG6TETHHSID 6Nl CLPE&HEn M6l aleuliLblened (1) LHMID SH(RSSID (6) SplieuHenm

2_iflw sienefl&Hemerll LILIGOTLI(bSHH & &e600T&HMT600f1éh&60MLID.

3. siemmUlleir & TeTeTETEmE) SiH60T BLGILSHSHE &eUemlT (3) ST &S LOMDMILIENLOESESEMLD.

4. mpelemwlil (7) LWeTLI(hSS eleulILNSEGWIT S16b60 ) G6rflemL L Guim Siemmuledr aauliLblemeemul

LOMMHMILIEMLOSHEHEDLD.

5. sLLSFIDGET (4) 5GBS esifleysemar CHOSHTET0IH CLPTM] LIETITLSHEb6T aCHEID 660T6mM

LomASlebLITS: 6161585 6\STET6IT6DITLD.

eumyds Gamiumbaener GLOWLILTSS6D:

Gomsmetor  QFWIEXPemDSHEMETL LWeTLbSS eumys GCamiumbsemer  SimbhgIe\STeTeTeoNLD.
umuied ellflemws siibgesTeTer, GauILBlemeoent LMleOWns (4) eneudgisasmetorh dArlg eumy
CLPED&ER MIGHEMEN (5) 2 L aFRISSH, Siems LonMledng eneusgisHesmereneyd. Sewun(ps Semmuiler
8L Usss seuDedD (3) BHTSHH CGMeTeTETEDEIS GHWDSHF euUMefledT SRS ANF S ILENSS
&HMevoTeonid. Sieueun@m Lim @revorh eumé GHMLLIM(hSEMEMLLD GILoWILILIEESE0MLD.
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_ owe 7]

eeuliL Quwissewied

Classical thermodynamics...
is the only physical theory
of universal physical theory
of universal content which I
am convinced... will never be
overthrown.

Albert Einstein

BLmebL1 Sermelwien
(1822-1888)

= o —
JFHFCE

©
. &nmed CHNé&mI&erT:

Ensl unLiuGdHenwid sSHOMIHSLI LeoTeor,

cpiqul, Fohs, wLONID Heflds Siewliysenar
EUEMITIIMISHSHED.

IEl6m 60 & &ML &6 LoMMILD eULSIFSTTLSemem GeumiLithS S
SIN\HeD.

GleuliLib, Geuemed LMHMID SAHHSHDMEd SpSHeuDHIINE
BemL_Guiwiment OFMLTemU efleurflSHHev.

eeuLiL Buisseflwedleor HT60TS ellglaemer
6T(bS&I6WT HGHD.

315POMed WMHMD(AU) wOMID eredTsmedldl WmhmLD
(AH)  spfweupemm  OBTLILLGBSEISHO LHMID

Si6m6US M6 SieTel(bFHeD.

uebGeum  euem&WITEDT  EeflemevT&Hefled LD
6T60THMeLLIl LOMMM IS M6 &600TSHE(hFH6D.

L ShHSEMeT LGS 8o SHOOEMD  61QM6
alldlufemenTtll LWETUbSSH &H600THE(hSH6D.

SHeoTeuflFem & LOMHMILD, HeoTeuflGemFWINM
CIFILIEV(LPED M EEMEIT 6)EMITULIMISHSH6D.

eaull Quisaseiiwed FleneoFFMILSHETTe0T 6T60THmevLl
(H), ereor_Gpmi (S) womid sLigeom Spmmed (G)
SHAWEUNHDMS OSTLITLLIbSSIbSED.

QM QFWEWenDUNET HeTaU1FmES &HE0TEMLOEMILI
&momeollé@Ib &mrevofléemean LIL L1 u1e0l(hseD.
AGDHMILD S60T60{1F6M & S60TEMLOUN6WEDT ASTLILILILS S,
AGhopmid  swoflemed  wMINEESG QenLGuiwimeor
egMLiLflement [Himi6ysH6D.

SHF FINEOTEHEMET LOMETITEUT &6 G1LM EWIEVILD.
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7.1 UL IV &LD:

Thermodynamics  ereoTemId Q&ML
Om@ eeululumiiged (flow of heat) ereor
eunger. CGuaudb @eaunisens HCIsHs
awmblufled LOHMILD,
dynamics(umiige) S HlweummledlHH &l
Qellll  SHMHMem6D
erflSBev,
6TEDSL_TT60T&H6IT

Thermos(&6uLiub)

UHISSULLL STGLD.
9 _(HeUNSHS erfleumpemert
Blerapmisefleor  euflGu
LIMLeUSTeD, LO\60T60TIT MM 6L 9 _(HeUM&HeD
o2 _uiflwed QFWELNbLEHEHHS GHemeulmeot
SHHME6D auemTflems

wrpomeleneorsmer GUTedTn LD  LWigneTar

o _(HeUNSHGSLD

eflemenTHemen [HD SiOTDNL  6uMpeled [HITLD
SHHMEL
upnl enHGL Geulu @uis&eNeoTeT S,

&MeooTHBmImLD. urfllomHm ikl & emerr
B556m8W SIeMETHE| OFIIED (LPEDMSHEMEITILILD
siemeilh  iglinemLuied  6M6md @ 6ugIL 60T,
Liwlgn)eTen SevoflliLjgemen B [Hlf svorulsHSHL
LIWIedTLI(h &M &

19840 HETOOMETOTIGED,  eh&eoTGe
Lwetum igedlphs  Bomel  SwibHosHleon
Q&FW6LH mem 6ot 2185168, 315 60T
3iQluenLs esneaTemssemer Lflihgiesmerer

8ns
Suib
Geuemeowinad LOIHOLILGBLD FSP6)] SigLlilemL
desed Hewmhesns GmhoHgl. eraflaib,
STeolIBUT&HSled aeulil @uissefluwed eldlaer

aimlewieomen(T &eir (LWIEOTM6DTIT.

Syl serfled, GEULILILOMT 60T &)

2 _(HeunssLUuLLeor. GLaID SieuDmIeir eLPedLD
Bomel @uihdrsHeT  OFWELPEHMEHEMEIT
Lfibgiesmerer PHSS. Lib@eum)
E1F WGP MM & EHSH S LWETL(b&HSHSH5 5,
WaEWmeT  &Hevoflgelwed  OBTLITLSH6emaerT
aumHeiSHIIL, BeuelHSH6T LIEOTL(SSHLILIL L 60T.

el Quisseilwenerg, Gumerey
(macroscopic) uetory&en (Qeuli, Geuemen)
LHMID SeunHMiDH&EemL GuiwimeTasmLiTLileneor
wHilesng. sl
SiemLoLIL&erfleoT LI600TL| & 6W6NT &8 ([H &S 6D

gwflemeouilgyerern

207

asmetdHng.  Geulil

SiemLoLILged

Buisseilweoners)
&6l 58
CLPE0&En MIGETI60T  LIETOTL|&HememTGIIT  S16D6DF)
Gauamihs &MiTh&
S1MLO6UFH6DEM 6D.

SiLraidlujeTer

\BITET60 & & 6m6m @I

el @usselwedler &5g6eurkiseT
werm  eeulu  Buwisselwed  eXglserfleor
siglinenLuied  Semw&HeTment.  SpMHMEDleoT
uebGeum e ENRISEHSE @emL Guiwimeor
ufllomMHM 5 &) 60T HEMILIEUTHIS EWEIT (LPSH6D LOMHMLD
@nevorLnb eFl&6T ASTGSSHE Fn MISeOTD6DT.
ereoT_Grmiemw LOHMILD
S6ofl&& 10l 018606160 Gl6ULILI [Fl60)6D6MILI SHeWL LI
Buwieon 55 60T6mLD S Fweumnemnm
Quissellwed cpeotpmd efld eleTés&HmE.

&H600TSH B (hFHED

AN

Buwssellwed
LI LI 60T & 60 61T

Qeulil
uebGeum) H6m L (LP 6D M
Q& MevoT (heTem GBSl aId, &6 6UTLDL& 6mETILYLD
G&MeTT(heTangl. D& S0, CPE0SHEn M)

619 6) I & 6T LD fH MLD Xl em 6ot 6u L
(WempsemeT  EMIHE  SHeMLO6USH L6meD.
Q&BM(b&H&LILL (hETer 151LITH & 60 60T & 61fl 6D
210} SMIOaC L 6l 61 60T WIIT 60T &)
HlapeumiliyeTensn? Sevemeowm?
aeTuemd BlieoorulsHlL Beueldsemer

UWeTU(bSS (WIGWD. ShHeoTmed Sieuelemeor
Bl eflemen CoussHlenerr 5T Swieons).
IO, Qeulinl Buissellweomer g,
gwohlemed HlUbhSHemeoTHemer Siemeluleon s
&MHSH L QOHTeNHMG, SH6e0Tmed &FLOHlemeD
1Flem 608 & meur (668 6XU16D 1600 & (L 60 D 6 LU

&HSHS 6L 615 M6 6UHl6D6m 6D.

7.2 SiemioLiL LOHMILD &;LPed

&l seir
LILLIGOTLIM (b & 606IT

Bwssellwied
Sieummledt
eeulin  Buisselwedled

QleuliLl
LOHMILD
BSOS  (PeoTEoTH,
SFHD  UWETUbLSSLILI(HLD
semen&asThaener Lflhg 6snerepsed LOs

(WSHEWILDTEDT

S16uFILIDTEOTHTGLD.
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SiemLOLIL]

SIETOTLLDITEDT &, SieWLIOLIL| LOHMID G5O
ereor @mevorh UGS semns LflsslubEDE.
eauln Bussellwed Crresdled &HHHIH 6L
G&MeTaTlILI(blD  OOTIL ST QB UGS
SiewoLI ereotliLblD. &g SievorLsHleor Lm
UGS &HefeOlBhEH 2 600TeMLOWITEOT  SiDEDE
&MLemeT eTevemen&6med Lfl&aLILL (heemg.

grLoed

G560

ULLD 7.1 Siemioli , §Lp6d LONHMILD 6TEDEMED.
TbSHEISHM (b
S| 6TEOTLS QI (P&HemEUUTed

&6}[6’" ﬁﬂ.' ’ UQITG&T’
&EB&CHMHT HIHHemIssd GUTEITNHENEULITS

smom  Hriuduce
BH&H3H6e0MD.

QLI SSTET, WOHMID LI6OLIY SSHTE0T
SIeWLOLIL&H6T:

Qun womw GeudlliLevorsemner
SiqLILEDL IS 61&M600T(h SlemioLiNemert &hH
U &SNS Lifléas (lguyb.

SiemLoLISlgleem SIEM VT 58|
@Cr  Sumnhleneoemiouied
Bohaned, Sihy SemLl @ LSBT
SiemLOLIL ETEOTMEMLPSHSLILILED &.
T(bSHEISSML(b: (210
6e0TGMmEILMeoTm)] (WHmleyib
Bimhiserfler &eemen GUTETmeme.

2 I 6n MISHEHLD

EUIMIL &5 SHED6M 6L,
HEDHELD

SiemLoLISlgieer S 60T 58|

2 LenmsEpd G Sumbfleneosmiouiled

208

SiemWLIL] L6

e SlmHoTed  SibG
LG $SHTE0T  SieWIDOLI  6T60TDEDPSSLILIGbEME.
T(bSHGHIHSML (b

SIS &He06m6.

eTevoTe\60OTIL  LoMMID BT

G160

SI6EO0TL S| Ql6iTe, SiemLoL1ledr
USHWTS B6eeoNdH WEVTHFID  FlP6D
ETEOTDEMLPSHSHLILILED &l
6TELEMED

Siemoliemy, GWelmhe  IflsEo

6THIEYLD ETEDEMED ETEITMEMLESLILIbEMD G-
7.2.1 SiemoLIS60T6UEM SHS6T:
erebemeouiledT Swiedllement OLMTMISH S

el @uisselwed Siemwlisefled epeTm)
EUEMSHBHET ©_6IT6T6DT.

' s

Hobss QW

Sl 558

LLLD : 7.2 SHemLI60T 6U6m 86T
HeoflHH SlemLoLiL] :

Q) EOLILTETEH ANSHEOT &HLPEIL 60T
GILM[H6ETTEMID LOMHMID SpDmemed LiflomHmLd
Wwewng Heneoulled  BbHsMEL
Si6U6UemLOLILY (210} HeoflHS SiemLoLIL
ETEOTDEMLPSSHLILILEID &1 ! ETELEMEOLITEDT )
epLLILL (heTern GIL 60T,

e &Ww

ST LU (bl
o _6Teng. 6G\eubBemT 6\BTEOOT(h6Tem  GleuLILID
SLHST Sbemeu (thermos flask)em Heoflss
8hs
(e6uLiu),

SiOLLUNINSTET  ET(hbSHHISHSTLLTSLD.

seoflss  Siemwlilled, SpHHmed
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HMIb  eun@etoremo  (Bomell) oy
Bretor(hld SIeMLILINHEGETEHLD 6U(H6UH 606w 6D,

siemliemu 6l bl eeueflGuwimieuglevemen.
CLOIq LI SI6MLOLIL]:

SIEMDLILMEOTE|  SNHEOT  FLOIL 60T
urflorhHmid eFLWw
(PIQWIMDED, SHMHMemed WL (b  ufliomhmid

Q&I (LG U|LD 6T6UTl6D Si6MEUEMLOLIL| 63 CLOL LI

W)

GILIIT(TH600T 60LD 60D LLI

SieWIDLIL 6TETMEMLPSHSLILIbHM &Y.

G AN:)) 6T6DEMEOLLIITEDT & epLLILL (beTern )
S 60TITeED, e6ubBenT
G1&MEOOT(h6ITEN CLOLLILILL. (P&HeMeN &5 CLoIg L
SiemLUtING ThHEISSTLLIGLD. s
cpigul  Siemlifed SpnmeomeorTd  (E16ULILID)
HPVES — SLSSILGSDE, SyeoTITeD
eunpetoremo  (Bomedl) Siemwliemu el (b
eleueflGuimeugledemev.

STOILLiuLelebemen.

6([HEUMIL|EM 6L 6\&BITEDOT(h6ITeT,
S(RHSLe0T Snlqul 2 _@Hewer (a cylinder

fitted with a piston) 6@ eI SieWLILMGLD.
Smihg SiemLoLIL:

Q) HEOLILTEITEH NHEOT &5LPEVIL 60T
QILIM(BHEvOTEMLD, LMHMID SHHMEd ETET0TEML LD
uflorpmLd e\&FIW (PIqueILD6sfled SielieuemLOLIL
Q@ FHDHS SHeMIOLIL| TEOTDEMLPSSLILILEDS).

eaubHemrd G\BITETOT (hET6IT Q0
Snhs Waemer Fnhs AlenwLTHSTeT @b
ThSHHSSTLLMGL. Seucusnolitled Spmmed
(@6uliLb) wHMID Eun@Hetorem  (BrmeN)

B6oT(blD FLOVIGE HLSHSLILIBEDE.

SiemeTHs 2 uliflevTriier
Geudlellementdmer  Hmbhs
616160T60TI6D SIEMEUSBEIT i LPEVIL 60T GILIT(HETOTEMLD
LOHNID SpHmemeo Lfllonrilés E\&memledTmeoT.

LoMHMILD
SlemLOLIUMGLD,

7.2.2 SiemwLINl6dT LI6DOTL|&6IT:

GILIIT (T 60T 601D &
GILIT(H 6007 60O EITIT LIGTOTL| &6

LoHMILD

209

siemwlflenenL i e LGOI &6
315601 [lemdD SiebedG SieTellementll QLMMIS S
SIMOHOTDET.  SpeoTned  Feo  LIeToTL &6

3igeoT [Hlemm Si16b60E Siemelement CILIMMISE

SeMLD US| 6D6MED. @601 sigliuemLuied
SiemLoLILI 60T LI600TL| S 6T 6\LIM(H600T 6MLD
&MITLI6T0TL| &6, LoMHMILD 6\LIM(TH600T 60LD

&MITMTLIE00TL] & 61T 6T 60T 6U6M &LILI(b SFHLILI(b & 60TM 60T.
EWIM(HEDOTEMLD &ITIT LIGUOTL|SH6IT:

&@H UesoTLIMeDTE Semioliieor Hemm
S SieTellemeT QAUTMISE SIEMLOHSHTED
SILL6TOTL]  QILIT([H6UOTEMIOSTT  LI6UOTL|  6T60TM)

SWPSHSLILGHEDGE. 61.EBM  &HOT 66y,
Gunebserfledr  eTetoTevvllHemS, [Hlewm, SiH
SyHMed GUTEITn6m6Y.

GIIM(HEOUTEMLD STITITLIGTOTL|&6IT:

& LI6GOT LI 60T & Sl 60T
Hlewp  Siebens — Siemellemest  QUMTMIS S
SiemLOWIN H [HHST6D SILILIGTOTLY
GIIIT(TH600T 6LO ST IT LI600TLY eT60Tm)
SIWWPSSLILGEDG).

TbHHGHM (b  eefleleosed erevor, LTl
Baiemns, LT HP), eeuliublemen,
asndlHlemen, 2_emmIflemen, Gomeomy

HeoTl66Y BLMEITMEm 6.

SiLL6uemevor : 7.1 QILIN(H6voTEmID ST LOMHMILD
GILIM(HEVOTEMLO &M LG0T &6 160T LILLq WI6D

G\LIM(TH600T 6MLOEMIT G\LIM(TH600T 6MLOEMIT T

LI6D0TL| & 61T LIGOOTL| & 61T

HE0TN6M6Y, [Hlemm, Gomeomy 6ot

ewunnerfledT Siemey 66y, SILTHIF),
(Gomev), Gomeom blemm,
M6, ereotsmevldl, | GomeomiflLlg,
ereoT_ Gy, sLiqeom | GomediNedTeoriD,
SHHMED, ALl GomeomedlL L,
S meoT SeoTeeuLIL
ahYSSme0T.
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7.2.3 el @uiss56eNWed 61FWIED (LemMEST:

SiemLoLiiled &b LOMTMHM SHemS
2 (HEUTHSS Fnlqll QFWEOEIT eudkLpemm GleuLiLl
Buisseiled 6FWE(peHD  ETETLILGbLED .
QeULILLILI(b S &ISH6D, &eflies5He,
GUIMIL| & & 6D6IT affleuem L wWeFiigHeD,
GHRISHFOFILHED, 2 (HHSHSHD, SpeNSHSHD
eeuLlIl

Gurmedtm 61FWIED(LPEMmM ST

Buisseiwed C1FLIGD(LP 6 M & (6TH & BT 60T

T(bSHGHISS ML (HSENTGSLD.
O FWE(LEMM SH6ITl60T 66D SHE6IT:

&b LN Buisseilwed
Q& WIED(PEmM ML, SleueuGeum)| eULHIS6T LoHMILD
ueb@Beum MHubsemenseflear Sp HaPSHS
(WPigub. B&F6FUIED (PemMEHemeT LeiTeuBLomm)

UMSLILI(bSHS (LPLGULD.

LOelT eFWe(Lpemm:

SevoTLHSleoT Uil  BuissHefluied
LIevoTL&6rfled eTeuals LOTHM &EMSHW|LD
FgDUGLSHTON, SieMLL]  LOHMID  FHLPeD
SieuHmledt BmigliflemeouledlmbH &

SHIbUFlenesHE LEDBD 65 6FW (LPenm
LBETOFWID (DD  ETETDEMPESLILIbEDE).
WBe1 aFwedwenn Haw S Hubsemersear
S16UWIOTEOTHTGLD. (PSHOMEUBT S,
GIFWIEO(PEMDWITETS|  [Hl6voTeoof W iemexled
Bls ewgeuns [Hley Geuetorpd.  LLMHMID
QIFWE(PEmD  (LP(QEUSID
SIeMLOLILLD, F5LGVID &H600TIqLILINE FLofblemeouied
B w5 Geuetur(hlD.

@eturLmeusns

D6 Q& Wed(Lpemm:

SiemLOLIL| LOHMILD &;Lp6d SeunmledT BmH
1Blemeouled) b &I, Sy TLOLI Hl60 60 LGOI WIS
QW  eswWeenm, Letm Q&N
TOTNEMLP&HSLILGBGED S SuiHensuied Hlagb
SIMETHG  OFWIEOPEMMBEHLD  LOETTEIFIIED
(PEDMSBETTGLD.

210

LBemn&agIIed Wemmuler@Gumg)
SieWLOLIL] LOMHMILD §5LOEDITE0TH) 6E0TEOMTEILMTEOTM)|

gblemeoulled SpLLlebemeD.

eeulubwmmnE  eFwedpenm  (Adiabatic

process)

& eFwed(emmulesr GUTE SiemLoLiL
LOHNID FHNGES BeoLCGuw ereuails 6leuLiL
() uflordmpd HeprHELiler SiFaFuwed
(WemMm Q6UlUD LOMMTF  6EIFWIED(LPEDM  6T60T
UEDTWNIGSLILGHADS. eT&EFWe(LpemMUTED
SiemoLILen)eTCan Siebeng SiemLoL N0l HHESHT
ereuely 6Geulin uflomHmp edemeoGuwim
LITMNE

SIFE\FIIED(LP MM QeuLILLD

Q1 FWeL(LEmM ETE0TDEMLPSSLILIbHME).
SiemLifeneor GeuliLg SMLSIHEUSHEOT CLPEDLD
s
W)

SIeMLOLILIT60T &)

HubSemeT 2 [HeUTSHSLILIGbEHME.

QeulUD  LMMT  eFWed(Pemmuiled

oL 60T
uflomdod  Q&FwWWl  (PIQWINE (@ G6uID

QaUlLSHemS

LMONE QFWE (Pemm&& q = 0) eTedTLSHTeD,
S1emoLidleoTmed Geuemed GFWIWLILILILLTED ige60T
eauliuflemed GeonEDG, Siemwlidler L&
Geuemed QFILWILILILLITED Si&H6e0T GeulILblemed
gl s f&EHng.

eeuliublemen MMM O&Fwed(pemm (Isothermal)

QI QFWEWeDDUTE) SIeMLOLILITEDT S
ooy Hleneouledlpbs, Bnidlblenede
wIODWenLWD Gungl Si560T  Qeuliublened
LOMMITLOGD BmHHTed
Lommrm

Lommledlwirs
SIFEFWIEO(LPEDM eeuliublemed
QFWI(PEDD  6T60T  EUEDTIIMIGHSLILIGbLED S
BFled SHDLILTETEH AT  FylPEIL 60T
ealiusems uflonHmd esLEng, GCuaild
SiemLoLiLler QeuLiLIBlemed oML B SHME.
@eueunm) LD H[HEELD
eunmLep GCangeneorwimers OLHLOLITEID

eeuliLblemed

eeulILSTHlemed 2 _LsTevorsHed (Thermostat)
H&&5SLILGbLEDE.
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e euliLflemen
dT =0

oMM

W)
EF WP MM E S

SI(IRSHSID LOMMIT EIFWIEH(LPEMDM
(Isobaric process)

&b 6156 (PemMUTED SIEMLOLILITEDT S|
by Hleneouldldhs, SniFl Hleness
wIOOweDLWD  GCuTg ST  SIRSHSLD
rMledwns BmHsmed
SIFEFUIEO(LPEDMD Si(LPHSLD LDMMITE CIFUIEOLP DM

LOMTMITLOGD
6T60T EUEMTIIMISSLILIEDE.

& Si(RSHSLD LIMT aFwIeWenmuileh
dP=0.

&HeuTaleeY LMD Fwed(enm: (Isochoric)

QM 6FWeWemDUied SIEMLOLILITEOT S

rbu  Heoeowldmhs, SmndBmedsd
LIOOWEDLWDLEUTEH — IHEOT  SHEOTSi6T6Y
LOMMTLOED rrledwins Bmhsned
SIFEFWIED(LPEDM &H60TI6T6Y LommT
QIFIIE(PEMD  6T60T  EUEDTIIMISSHLILILEDE.
umb  sGeomflSiLfled @  erflempeT
eTflB&LILbSH6D &HE0TI6MEY oMo

QFWI(PEDDES B ThSHSHISBMLLMGSLD.

6D SHEUTSIETEY LDMDIT EFWIE(LPEDMEHS
dv=0.

a&mm| eswedwemm (Cyclic process):

QI SIDWLILTETH, GSTLTEFHWwImeT
uev@Geum| LMHOHISEHSHS 2 UL LeoTeorT
SIHE0T 2_60UTEMLOILITET SHTDLI [lemend & L6ms
oL Cug Q@ sHM)I FledDENEmLHESSHTS
SHSLLGL. @FOFUID (PedDIITETS SFDHMI
QFWIEO(PEMM 6T60T SIMWILILIHED &.

& &ON esweemnse dU = 0,dH = 0
,dP=0,dV=0,dT=0

211

SILL6UEMEDTT : 7.2 61FUIEX(PeMMEET LoHMILD
SieuDHBID&T60T HILIHSEME0TSHET— 6(H LIMIT 6me

QFWeL(LEmM 1BILIrH & 6m 60T
eleuLILIDLOTMIT q=0

Q& WIEL(LEmM

aeulILBlened dT=0

Lommm

E1FWIEL(LPEmM

SI(RSSDLOMDIT dP=0
61FWIEL(LEmM

SH60TSIETELOMMIT dv=0
61FWIEL(LEmM

&Om) dE=0, dH =0, dP=0,
Q&ud}@@m dV:() 5 dT:0

Hlemen& FMITL&6T LoMMILD CULPIFSTTLISET.
1Fleme0&FEFMTLSH6IT

Bwsseilwed
SHEw
LOMSI& 6m6I LILIEOTLI(bSHS] 6UemTWIMI&HES (LLGU|LD.
®wm Henesamiy
Qwm el Susseiuied usorunEGL. 88
SIMLIIET ABTLSEHULLL QI HewensHE

QeuliLl

QG
siemwlifemeor PV, T, wwodmio ‘n'

eTeoTLEH  StemioLidledr

& SOILILL wHllillener 6&MeiorgHaHELD,
Goaib B5EMIlL Heneenw SiemLLl
WeorupmiulL euflufement (path or manner)
OUTMISS SHMLDEUS6DEMED.

T(bSHHISHSML(b:
sgésid  (P) V),

eeuliLflemeo (T), sisapnmed (U), ereorsmedli
(H), sL1q60m oymed (G) GunedTmeme.

HEOTSIETEY

EULIFSTTL| SH6IT

UfIFEMIY  eTedTUEH QU Qe
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Buwisseiluled  LIeBoTUMELD.
ooy Heveowledlmhs Snidl Henesd
IHOWemLWD ufluienerl LTINS S&e6or

Lo FILIL| SI6WmLOW|LD.

SIEWLOLILIT 60T &)

TS HISHSML(b:
Beuemen (w), QeuliLid (q).

6B 61&LIED(LP 6O DI 60T &) Beit
PeopulBeoGwim Si6be0 g emm(enmuiGeoGuim
H&Lp&SLILIbLD Gurgy
eeuelGeum) FlILsemer OLMISEDE.

Geuemeowinet |

a1&ghmmed (U)

SIBHPHMMED 6TEOTLFH QI SiemLoLifledr
SOIIIL585568 ueoUNGWL. % U eredim
GO LMD GHSSLILGLEDG). StemoLidledr 15
SHMHMED ETEOTLIFH AHEWMIOLITGIETET  SHEWETSHG)
2| 8 M)|&6ITTE0T HETDIE 56T, HLLI6TT1 86T, LoH MILD
uHM(HHSH5
Snlqll SpMMeEdSefledr WHLISHEHSHSHE &LOLD.
& CLPEDE S M) &6TTl60T
GIOMSS SHOMED ETETLSH HeWEUSH6ITEnIemL LI
@Lieuwie) gpmed (U), siflieyspbmed
(Uy), sippdiappmed (U,), Gevammiijeyboe
(Uy), lereorgmm  gpbmed  (U,),  opmib
pe&HEn QemLuibHeTTed 2 _6BuTL MG
pmmed (U,) Spdlweunmleir gn(bdeomn@L,

CPESHInMISHET  SpEIED6U

SiemLISgiemer

SiHMeUE)
U=U,+U,+U+U+U+U;
SiemLoLISIgieiem SIEM 60T S8
SHHMEDTE0T &
3% SPMHMED ETOTMEMPSHHLILIGHME. Gl
Buissewedled siemwlifler eflHs SHHmed
wHHNenereilL. SH6e0T Sis HpMHMEdlEd DLIHLD
(AU)
UMLIHSSTS SIHSLILbEMDE.

W)

&SI MSafledl QLTSS

LOMMHMLD LLGCL  (WoHHwSHE6uD

212

318 SHMHMEOIEIT (PSS S|6ULD:

&b UNHET UDM(HEHSHS Snlqll Sis
SHHMEDTEOTE| SiHEOT SN 6LLq EUEDLOLIL|SEW6IT
Gaumups S Simiw 2 _seydms.
TbSHHSHSTLLTS Snijuesfleor LnmGeummienio
61119 6) Il HEITIT 60T ﬂgrro"osmut(cé]ﬂm@uﬁ)

wHMID emeurd(C SHEILIEDT 660TMIL 60T

smsnmb)
eetn  GeumiLib&eTmenr, Bemeusein
QeualGeuml o1& SYMHDEDSHEWEMD  LOHMILD
eeueuGeum)

615 IT600T(H6ITETEDT.

WTY: ) SI6MLOLIL| & 6MEITILLD

318 SyMMedledT FAmLIwedLs6T:

. () SHMLINET Sid MM 6
GIUM(HETOTEMID  FMTLISOOTUMNGSID. 6B
SiemLoLiSlgieiTem e uma efl er

SieTemel  UTNISHS @& SiewwdHns.

siemwlflguerer  Qunpefledr  SieTemeu

8 wLRHSTEG0D GUNg, 318 SHDHDHID

& wLRIsTHDS.

c Qm Semwlller 215 HOME QG
Hemeo&sniy. @& SiemwLileor Hlemeo
wrlsener (T, P, V,  HmIb n)
LG &MIHE HeMDEDEI. 18 SHDMEd
wroowrerd, & m & Fl e» e e» w
SieMLIL 6TH% eUP(wemn LNedTUHDLILILL )|
ETEOTLIEMNS CILIMTM)SHE SHEWLOWITE).

. SiemWLIET 185 SHDHMED LMHMLOTEITS)
AU= Uf— U, ereor@mIuibubSma.

. &M OFWEPemD &6, 3% HHDHMEDl6D
ereuedls LomHMWLD Hlapeudlevenen.

AU (g =0

° 6(H SiemLoLIgeoT @QJ@LFD]GCDGD T
SHDDEONENTH ST  SpTOLIHEHEONS
syppemeei.  Gemmeuns  SHSHELD

athiyamanteam.com | TNPSC Exam - Video Class+ Test Batch-| 8681859181



Hlemeouled AU 6018 61 ST &M oSlliemL
euMILD.

AU=U;-U;=-ve (U;<U)

SlemLoL19ledT @mniHlemeo
S} HMEDTE0T & (U, SiG 60T
gmouBleneo(U,) o1& gymmemed el
siflsones meen Hemeouled AU
Sye18l Cri&n wHHllienL ELMID.

° @@
AH

QeuiiLid (q)

Gl6uLILID (0) SH60TE, 6D SHeMLOLIT 6w 60T
ge0ledlmhe UflE@n  erevemed  euhlGu
SLSHSLILUGBLD SHDMEd 61607 SHIHSLILGbLED .
Qellll  LMHDOTETE  HeWOLL] oMM
FLoaIsHHenL Guiwimeor eeulILbléned
LIHDSIHNS CUHlEUSSHED &I OGULILILD 6T6OTLIS)
&b CUIISENITL] S LD.
QUGS H 60T S160&H6IT:

eaulusdHer SI S0 g2 ().
eeuliu semelihde euTgeuns &Geomflaerfled
(cal) semefLliLpEDE. GeulILbHlemeowImeoT &)
15°Cs@ o _emenGurgy,
Q®m &omd Hifledr eeuin Hemeemw 1°C
2 wisseusnNE& CHemeuliLibld e6uLiLIGSeor
Se6) 615 SHGEOMf] 6T60T EUEMITWLIMIBHLILEIDE!

SIHBTemLoued

eauliLG et GMUIL (b HemL(LPemM:

QleulILLD (@ eremp GBI LMD
SMSSILIGEDS. &5 L0l BIH &,
siemoliflgnyerGer GleLILID UMibSTed
SiemLoL I 6ot SHHMEL aFsf&EHng),

aeor@eu  Geulid GrIemuiLnse  erhdHsIs
asmemerlLGbADEI. (+q ).

213

SiemLIIedlBHE aeuaflCw gLIHE
Qeuliud  umibFTed SiemLdledr  SpMMed
GmnED I, TenTGeu QeuILD eTHTGSHuILTS
TS GISHBMeTeMILGbLADSI(—q ).

@Beuemen(w)

elems (F), wpmio LU euwiy&dluileor

(x). owLmsGHBTems  (Beuemed  eT6vT

UMIWMNISSILGHDE. —w =F x  ——-(7.1)
SiemLoLidleoTed SH60TE 3B

SHOOEDET QI UGSH LWETLI(LSSILL (b,

Geuemen & WILLGLEDS) GTEOTLIEDSH S

ellipauspens @mE eaHien ()

SN &LILIGSSLILL (HETETS).

GeuemepulienT &)

() @meufFsNTY SHSLW.

(i) o1emwonfeor  erebemeduiled L (HGLW
QeueflliLbHmE.

(iii) 1emLOLI N 60T Blemeouiled LOMMHMLD

anuUGLEUTE aeusfliLbEDE.

eeulu  Suisselwedled  gLpeomeTs)
sl ewfluig) eTedTLSTed, GUT6Te) LomhHmkiSeT
gsLo60led [FlaLp6)Sl6bemeD.

BeuemenulledT S160&H6T:

SI se0® g2 (]),
QM HulLer elemsuieorned, & WLLE
H&LSSLILbHLD
sieuelemaufeotmed QFWLWLIILGL Geuemeouleor
3166 6([H D6V 6TE0T EUMITUIMIGSLILIbEMD G-
( J= Nm). Geuemeoulleor oiemey Sil&HONS
Bmulerr HBeom 960  (kJ)
LwedTLbSSLILGEDE!. (1 k] = 1000 J)

Geuemepuleot

@Lleuwgsdl Gungy,

DG
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GeuemeouledT GMIUIL (b HEDL(LPEmM:

Geusmed (W) SO LTed
SMISSLILGIDE. 105)

Geuemed QFULWILILGL GuTg, SiemoLidleor

ETEMILD

SiemLOLII60TTED

2HMEd GONEME), Te0TGEU HeML(emMU6d
Geauemeowinerrg e HTSEGSHUILIS  6T(hdH&IH
eameTerLILGbEADEI(-W).

siemwolfer 155 @  Ceuemed

esLWlLGDLEUTE,  Semwlidledr  PHDHMED
afleflesdng, eerCeu  mewL(pemmuied
Beuemen Cris&muiLns TbSSIS

Q&memeTLILGbED &L (+W).
SI(RSHSID — &H6vT 66y Geuemen ( P-V Geuemen)

el @usselwedled,
emeury elifleuenLsedled (F(H&HSLILHSHE0IeD)
&

eI gleuTs

SilqLiLemL

Q&FWLWILILI(HLD 62160 & LIIT60T

&HSSD
QamemerLILb& &l Seleuens GeuemeouTeoT s
S(RHFD — ST Sene] Geuemed (21) P-V

Beuemen(i)

BGeuemed  OL(bBLD

allifleuemLmed (Beuemed  6TeoT

SIWPSHSLILIbSHM &Y.

affleuemL 56D LOMHMILD & (HRI & SH6D
e Fwedwemma&Ber(h OSMLITL{6mL LI
Beuemenaei:

elEBLOUTeDTeoT Geull Quisseflied
Heoo1HEb&Hefed eumysbsafler eflifleusnL g6,
SHRIGSCeNh BMLIUemLIW Geusmedulement
LHUNGACDMD.
eflifleuemLHEL iV FHRIGIHD HSL,
2 61 Si(Rs5s (P
(Pext)
Gaupune B;mss
Gaemeuiment (W& HILIHSHEWEOT S @&LD.

IBITLD &  Siemwliied

o) LOOMID e6uefl SiRSHSID
SyFweupBindHenLGw  SHevorgliLng

GeuetoT(blD  ETEOTLIS

SRS — &Heordiene)| GeuenEDEmIL
(P-V Geuemed) UdlibgHO&HTETOUSDSETS, 6

Gomed HELEOILIEDL] GUMLEMEUSH 6ISHTEBOT(H6T6IT

214

A eaeim GSM&HS 6Ll  UFLemLil
SRS eor

Snlqll ESBMETHEOEMET [HID  &HIHEGeunLD.

2_gmileubm (piston)
SiemLITeneT 2 6ier  eumujeNledr &e0Tieme)
(V) wpmio siemwillgnier 2 ater eumeleor
2is510(Py,) -

eevefl  sipssw  (P,,) Speoral
e a1 sHssSms (P,,), el sdswns
Bm&sGLeUNg, SpsHSlwuners 2 6TCHTsHE
waIdngl. (P, ) 2 ererpsswnearg P, &&
FWMGL euenguiled HewLaUMID SbbHlsLpe)
&Cruiquiled flespeusns esmers, Gab
8nidF sersieney Vf 6TE0T .

BihCrieled siemwlifer g Ceuemed
QFLWILLGEADE (+W) , @8emeot LedTeuHLOM M)
& 60018 &IL_6DMLD.

Ax eredTUg &(HRIGSHOlT  Curg
sipsHuners beIHSHIID, wWHONID, F
eTeoTLg) eumelledt & FWwedLI(bD eflems.

|
1

A-/ dx

-+

P eumuy

UL 7.3 &(HRGSD 61&WwedpenmGuimh
eamLiyenL I Geuemed
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F

P, A (7.3)

FLoeoTun 7.3 7.260 Wipdluil

w = P A Ax

A Ax = seorsienedled erML(bHLD MMHMLD
=Vi-V

w = P (Vi-V)-————- (7.4)

w = P .. (FAV) ————— (7.5)
= et AV
SiemLoLILleoT ba Geuemed

eFLIWILGbeusTe, w CrIs&m w&Hllkleneorll
eumiEngl. sipsswnergl (P, ) wrmledlwns
BmUuglevemed. peoTmed, GFWIE(WemmuileoT
Gung, erOUMIR&ID euMLESl6lT SI(RS5SHSHEMS
SMLIGID L& HIevoTeooll Siemelled SiflsLons
Bm&G auensuied wrHpwenLdng. SbHd
SHHIGSHOl0T  eueleun(s  Hlemeouleb,
&eoT Sleneuneotd dV eredtn LAl HIevoT6TOfIL
sieneled GemnEDGI. BSFHemaw CriTeyserled
amyefesr  WgesLwiu'L — Geuemevemwl
feoTeuhD OBMLITLEOT ELOEDLD [HID SH600THEIL

PIQULD.

Vi
WTSV = JF)EXI dV
Vi
KM SHRGHL 6FwWepemmuied
oevefl oSipds P, Speors  SiemioLideor
S(R5SHSHMS SMLIqYILD eTLIOLIM(&ILD
G sMe BHSESLD.
signeug P = (P, + dP).

e afifleuenLged eFwed(pemmuied

oeuefloipsso P, Sheorg  SiemwoLideor

215

SN(1p5556MS ML ETLOLIM(IQSID &6DDEY.

signeug P = (P, - dP).
P
Vi sersieney(V) Vi
UL 7.4 P-V euemguLLD
&HEOTI6T6Y V.,  elmhal Vfé,@
SmRIGL Gurg, SiPsSsL  rhledwns
@ebeomoed SBLILGIL 60T, WMDHDhRIGST L&
miesorevoflLig &erfled  (LWemhHlLbsemetserflev),

@msewnuiedr P-V  euemIULLOMEOTE LILLD
74 e
esseeng. Sbblspele eumyeler s
aswiuCL  Geuemeowimeorg  HlpedlL L L

SMLLLUL (helTel  auemTUL S D&

urliileotmed GM&SLILIGEDSI.

QW eungeurer  Gmieded, el
GIFILI(LPEMM S EHEHE HLD LletTaUBLOMM) 6T(L0S
WIQULD.

Pext = (P' +

int —

dp).

WBeHLbSemeuTsearfled, QB S (IHkEGSHeD
asweenn Geuemeowiners  SiemLOLI 60T
2 6T SN(PRSHHSHHIL 60T LI60TeUIHLD FLOGOTLITL LG0T
CPEOD BMLIY LitbHS (PIGULD.

int

Vi
w,=-[P, dv
Vi

6 TH6LEOILLIEDL] 6UITIL|6M6US
G\ &HITE00T(h6ITET, Q&M(b&SSLILL (bET6r
Siemdin &
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P V=nRT
_ nRT
int V
V,
¢ nRT
W, = Jn— dv
v Vv

w

rev

- ()
nRT{[( v

V,
w_ =-nRTIn [—fJ
Vi

V,
w,, =—2.303nRT log (—fj —————— 7.6
v,
Vf >V,  (effleuemLged) eTeufled
E1FWIEO(LPEMMLLIMED QFWwILLC L

Geuemeowinenrg erHTGSM FIILeDL WIS

er60fled
aFwwiul L

Vf <V, (S(HRIGSD)
E1FWIEO(LPEMMLLIMED
Gevemeowneorg CuI &M LS| emL WIS

SILL6U6m60T: 7.3 HemL(pemmé Gmuihaerfleor
&(HEHSLOMEDT SiL_L 660600

L. | siemiolnfleorned QeuliLiomeors +q

2_mlep&LILGbLEUTE)

2. | siemwl19edmH s
Q6ULILILDITEDT &)
eeueflGumbGurg)

3. | siemwolideotmed Geuemen
QFLWLILILGLLEUT S

siemwlifedr 155 Geuemed w

QFLWILILGLLEUT S

7.3 eeuliu Suisseilwedle Lossluieidl:

Buisseiwiedleor 1L eeflul
eXlSlwimeor "QeuliLé &wﬂsmsosﬁ]g%]" 6TE0TEYLD
SWSHSLILGEADG. aeulil Suissedlwedler

QeuliL

216

(P36L HMID BrevorLmd el &6 HlmieuliL
L6D S6e00T(h&HEHhSHS LleteorGr 1 eaeflwies
werawmlwin’L g. Seued SiemioLifeor
ealiuflemeo uPBW  HHESHHSS SIHS
FfHulleoneor SiqliLemLEMW HIHEUSTED (LPGHED
wHNID @evorLnd eNFH&HEHHE (PEOTEOTT
6 EUSSLILIL (66T &.

FLohlemen FLorblem 6D

&Lo1blemen

uLLD 7.5 Qeuliu Suissewiedleor Ly eflul eflg

Bwssewedleor
%Qg]u_lsﬁ]ﬂﬂum" @nevorh QeueuGeum) GleuLiL
HlemeoserflQleen SiemoLi&eT &eoflSsHeoflwns
CLOEOTDMD SHeMLOLILL 60T Gleulil FLofhlemeoudled
Sohore o S’k
SHh&EHSG6T aeulil Fwblemeoulled s SLD,

Qeuliu

SI6MLOLIL| & (EHLD

hsslw  eflgllig, B womib C
eTeoTn Smevorh SlemLLSH6T HeofldHeoflwins
LMHEODTIH Slewmwolumeor A 2_LeT eeuliu
sohlemeouied mHsmed, B wopmid C pdw
B SemMLLIYSEHD SHhHEHSHS6T 66Ul
g blemeouiled BmsGLD. 8555516006
QeuliLblemep Lomevfl&erfled LWedTLI(b&IM&l.

7.4 eeulu @usseilwiedle (WpaHevedld:
|

6l6ulil Bwisseilwiedeor (WSH6D
lwnerg  aphme sifleflestenio elldl ereor

SIPWLILGEAD &I eI FILILIG. ,6(H 66 SUIT60T
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SHMHMED LDHEODTIHEUEHS SyHMeos
LOMASlEDTITAVILD, 6(H H6vflHFH SewoLiedr QNS

SHOMEL 6 LOMHIEd SHSLD.

QI Siemwliunerg Hlemeo 1 eOl®bHa
flemed 2&@ wIOHDWeHLWID GuTgl SiSHeoT
ssgynoeoners U, eloha U, &&
LMD ML EMEI. 6T60TE6U 18 SHMHMEL LOTHMLD

AU=U,-U,.

SiemLILY SHDHMemed 2_rilehseusmGeom

SV & o _1flipeusnGeom SV &
SiemLoLILMeoT & Geuemen 61&ILIUSTEEM SHEDE0 )
siemolifletr 155 Geuemed AFLWLILILIbEUSTEOM

8hs 2186 SHMHMmed LIHMLD HHPHAD .

SiemLoLIfeor ownss SHHMED
wriledlwns SmeEs Geustorpd.  ereoT@ey,
Wp3ed elldlulleneor LeoTeupLomm) &evoflseNlwied

Gn.DMNE 6T(10S (LIU|LD.

@i q - siemwltnE O&M(b&HesLILLL
eeulins et siemey ; w — Siemwlidledr L&)
QFLWIUL L. Ceusme.

eeulIL Buwisseuledleor (Wwaed elllulleot
LebGeum)| &n HMISHET :

(1)  erIOILIM(QEISHEVEDIID, 6(H SHMMEDIET 6([H
SN L 6uems wemMAMBSHT, USHS
FLOLOIT6DT  SHEY6ITENT LOMEDIT(IH EUETIELLITEDT
SyHDEL HETUTQLILING ©_([HEUTSLD.

(2) e SiemLoLIL] LOHMILD 516D
ShAWeUDIIE0T QLOMSS SHDMED 6(H Lommled]
( Siev608) Sifleunn| SHHSLD).

(3) "sppmemed HpHHCeuT SiflHsE Geurm
(WPIQUITEH| SHEOTTEL 6D  EUEDSILITEDT

SHHMEmEd  LMHEDTIH 66 & LLIMTE0T

SHHMEOTSH LOTHDEDILD.

(4) "o cpgw sieowlller 1% HHMEd
MDD eTeTUS  iHe0T  eTevemeouileor
euLflGul
QeulILLD Sieve0s GeUeme0&HE:E FLOLD.

uflormlu b

(5) "eeuiud wpmI> GCeuemed Sy&liem6U
6 HeWLILINET SiBHSHMHMEMED MHMID
B aflsam@Dh

7.4.1 (wseo efiFlulleor sevofldeNlied snmm) :

eaulu Qusselwe (psHed elldlulleot
&60fl5H6HWLIeD Sn DHMDITEOT S,

QU HevedlwiedL]  eumujeleoT
affleuemLsBe0mh
QSMLILEOL W Q) &HM| 6FUIDPEDDEHS,

Hl&pe| 1
eeuliLrblemen oMo

AU = 0.

gweotun (7.7) = .. q=-w
aigneug, &OHM EFWedpenDUiledT
Gurg, @ Semwinilermed 2 mlehslurL
QeULILSH 60T SHETEUMEDT S, HHG leWLOLIT60TTEd
eFLWLLL L. Ceuemedd@&F FLoLD.

Bapey 2 :
QFWe(Wemm&S eflifleuemLsed Geuened eI&Id
Bevemed (HevTSleMEl6d LMTMHMLOELEMED).

QUH HEUTIENEY LOMMIT

ereoTB6U
AV = 0
AU = q+w
= q - PAV
AV = 0
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AU = q,

SIBM6EUG), & 60T D66

e Fwed(emmuiled ,SiemLINNG &M (bSSLILLL.

LOMMmIT

QQULILILD SiHE0T SiSHSHMHMEONS LOMHDLILIGLED &I

Hapey 3 & eeuund rom
eFwedemmuied ereuedls 66Ul LOMMHM(LOLD
Hlspeuglevemen. (q = 0)

ereorGeu
q = 0
gweorun (7.7) = AU = w
SIBTEUE, GeuILLD LOMTMTFSFILIGD
(wemmuiled, 315 SHHMELl6D e'L(bLD

GEODEUTEOTSI, SHEUEUDLOLINEOTTED  G5Lp60I60T
B& aFlwiu’ L Geuemed&é FLob.

Bl&e] 4: @I SN(PSSD LDMTDTEIFUIED
Wempuied, SiRsSSHHed ereueils LOMHMUOLD
amubeuglevemed. P b wmfled). ereorGeu

AU = q+w

AU = q-PAV

SIGHMEUG), SI(RSHSLD LOTOTE
eFWed(pemmUuied, (10} SiemLoLIfeoTmed
o _mlehaliuLL eeuLILG Hled (210}

ugdlwnerrs P-V eflifleuemLgsed Gouemend @

LIWIe0TU(bSSLILGbLED G- UGS
SiemLOLILNEIT SiHSHDMEIL 60T C&FISHSHLILISHDE.

& peTern

H600THE 7.1

o gmieuphm SRS eUNBSSLILLL
Heoeufled 2 _eTem Q@B eumujeumenTsH 1
atm Geuafl SPREHSSHDGS eTHINS 5
OILLT ®eor Semedleblpha 10 O LHEHS
aflifleuemLfmg. eieurmy HleWGUTE g
400] QUL HHDEDEd SiGETE Wl SmHa
2 Isaufdng. Semwlfer  USHDHDED

218

LIDHM&HENS H600TEHS (b,

Siey:
O&Mh&ESUILLL sIeyseT q = 400 ] V,=5L V,
= 10L

Au =q-w ( eeuliLoneTg SienwlidnheE

QBMbSSLILGIHDE  (+q) Geuemeowinet &

siemwLifleoted QFLIWILILIGEDE (-W)

Au = q-PdVv
= 400 ] - 1 atm (10-5)L
= 400 -5atm L

[~1L atm = 101.33 J]
= 400]-5x%x101.33]

= 400 ] - 506.5]
= -106.5]

7.5 erevrmeold (H)

areorenedlll ereoTLIg SiemOLINET 6
el @uwisseiluied Letor. 6 SiemLiieot
sisgyomed  (U),
SI(1RHSLD LHMILD &60TSieMeN60T GILIHE&(DLIGO6DT
(PV)
ETE0TEUEMTUIMISSLILIbEMD &l HSTEUE,

LOMID  SieueuemLoLiileor

SHAWUDMIEOT  Fn(bFHed  6T6OTHMEDLI

851 siemoliileor Geuemep OFLILD Slmeot
OHMID SemLIT6dT QeuILFHens 6euerflefhd
et PpHweunemn SHILNGHDE. LIOTS
SN(1P5SHHH6L Qb EFWEWenD & (RLEUNSI,
aeuerfliiupLd 36L& 9_nfleh&FLILI(bLD
eeulILGHledT Siemey eredTHMeLL LIHMSHH M S
&LoID.

areorsnevlll Qpblemens LG, 8
siemwLifleor Hlemed wmmlgenmeor T,P wopmio U
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Sy@weunemm LG OLMTMISE SHeDEDE.
DTS H(RSSHSH 0 QH SHMLINEOT SHTIDLI
wHMID BmiF  HlemeosEmnsHelenL Guiwimeor
ereoramevliluiled erpud wrHmwnsGeu (AH)
ereorameld (H) @nlé&slubdns).

AH =AU + PAV —— e (7.9)

OIS H(RSSHSH 0 QB SAHMLLINDG
QBM(b&SLILGLD leULILLD (q ) SH60T eT6dTSHMeDLI
LIHDSHNGE FLoLD (SemLoLILITeoT s GeuemHe
Fn.(bded GeuemedW|lD OFILIWING euemTuiled)

AH=qp

&(H el6uLILLDE\BT6IT elemeotuiled
siemwlifermed  gypedled QmbE  eleulilb
2 Mlepsliubdng. Sigmeugs q>0 (CriG
). ereot@eu AH w&Hlyo Cri@nlemnw
euMIADE. QM 6euluD 2 iblipeieneruiled
SiemLLISedIBH &l FHLOVISE QLI
aeuefGuHDLILIGED &. aigneug  q<0
(erFlT@m ). ereor@eu AH wHlymd
aHIGMlemit OUDIEDE.

7.5.1 etetrgmedlll (H) womib sissymmed (U)
SFweumnnE QenLGwwimer QSMLIL

20} SIeMLOLILIT60T ) LOMTMNSH
siRdssFler, by  Hleneouledlba
(H,U,V, womw P) @mndlhlemeasd
(H,,U,V, wpmib P) womHmsHnH&SLLbD
Gungl epuUGL eredTsmedld WMHMSHems AH,
ledTeBLOMM)| SE00T&HSIL (LPIGULD.

H=U + PV
SHIIbL [Hlemepuied
H,=U, + PV ,————- (7.10)

@mnig Hlemeouied

athiyamanteam.com | TNPSC Exam -

H,=U, + PV,————(7.11)
ereorgmedLludled ermuGbD rmHmd(7.11) - (7.10)
(H,-H,) = (U,~U)) + P(V,-V))
AH=AU + PAV ---eee- (7.12)
eeuliL Suwisseilwed (Pp&Hed el
AU = q+w

Foeotun 7.12 6 WrHlud
AH = q+w + PAV
w= -PAV

AH =q, - PAV + PAV

dp, - ETE0TLIS) LMD (PSS Hlemeouiled
2 MlehslillL  Qeulud, @& o 6TEpemn
GlQULILILD 316060 G Q16ULILI SILSELD 6T60TLILI(bEMD &)

IDNE eall Si(pss [Hlemensarfled
oLt Qam  Cadlelemer  Ufibg
eumu]  Hlemeowemem  elemETOLIT(IHL&HEW6IT
S0 EUMSSHET SILMRISW el SiemloLil
QETEMMS &H([HHSH. 6XlemeuTL(h UML&S6rfleoT
SHIDL &HeTieney V, erenrayb eilemerallemer
eUMW| & s6rfleoT 6560T8IG|T6).|Vf 6TE0TEYLD Si6UMM60T
Goned erevoretolldema (WemmGW N, LHMID ny
6T60TEH G\BHMEVOTLTED

elemeuTLI(h OUMIHLSEHHS (HTDL Hlemev)

219
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(7.15) - (7.14)
P (Vf'Vi) = (n;- n,) RT

P AV=An ,RT

(g)

FLOEOTUM(h 7.16 &3 Fwedtumch 7.12 6 Wgdluil

AH

AU +An(g) RT _______ (7.17)

7.5.2 uebGeum 6uems 6NleweuT&HET LOHMID
HlemeDemD LOMHMEISHEHHSHME0T  6T6OTHMELLI
LOMMMIBI&HEIT:

& CeudlelemeorGuim(h OSHTLTL|EML LI
QellllD iebedg eTeuTHMeLLl  LDMDMLOM6EDT &)
eXlem eoTuleor BuwievLlemeot MBS S
aeuelGaum euemssafled GUILILLLbGEDS.
SiemeEUSH M6 LleoTeuHLOMD) 6XlemsaeomLb.

FHLL 2 _[Heunged eeuLILLD:

& Gomed GaFwneTg), S L a6,
S(p5s Hlewmeosefled (298 K wmmubl bar
SI(RHFID) 2 _6Ten SiFHedT HevflomisafledmhHal
2 _meun@Ld Gung ermLbLD eTedTgmedLl LoMHMLD
215@sTwHHledT FHLL 2 _([HeunsHed 6eeulIlLD
6T60T EUEMTILIMISSLILILED .

hemL (Lpemmuied SIEWEVT S &
seoflomisefledt HLL 2 _(HeunsHed 66Ul
1L 6T60T 6T(hSH &I G\BMETATLILI(bEDS).

Fe(s)+ S(s) > FeS(s)
AHQ = - 100.42 kJ mol™!
2C(s)+H,(g)» C,H,(g)

AH = + 222.33 k] mol™!

% Cl, (g)+ % H, (g) —» HCl (g)

AH{ 92.4 k] mol™!

dfleo Gafraserfler L 2 _[HeunsHed

220

el  FHFHeT SiLLeuemevor 7.4 6D

QBM(b&S&LILIL (HET6TEDT.

sl Lelemevor: 7.4 HeoGarwrasmefleor Sl
9 _(HEUMSH6L GleuLILl LoFILIL|&6T

< 2
2 =
.g E .g E
B ) B =
9 =~ 9 ~
am am
< <
H,0() |-242 | CH,(g) -74.85
HCI(g) |-924 |C,H(g) |-84.6
HBr(g) |[-36.4 |C H(9) +49.6
NH3(g) |—46.1 |C,H,(9) +222.33
CO,(9) |-393.5 |CH;0H(l) |—239.2

7.6 eeulu QGeudl&sweorunmpser (Thermo

chemical equations)

eeulil GeudlFFLo60TUM(H&H6T 6TEOTLIEmE
ererzmevldl oo (AH) wLHLILSHEHLEOT nlqul
&6t eFLWLLLL Geuglellenens snm eXl&ls
gleotum (Stoichiometric Equation) &h@Lb.
eeulll Geudléd FweTumbSefled LiedTeuHLD
IheDL(PemM &6 LN60TUMHMLILI(HE60TM6DT.

Ceudl&
eflemeot

(i) &wedTudbSSUIULL el

FLO60TLIM (S 6rTl6D 9 _eiter
eflemenTuled FF(bLI(bLD

LOHMILD

(&60UTHRISHET,
eflemeoTLI(H elemevTelemen
ewmpLserfleot Bomebaerfledt

6T600T600f 1B em & Ullem 60T GHMIILIL(b&60TM 60T.
ii) e Ceudleflensvruilest eredrsmedLd LLMHMLD
AH, speors s5&HS SOUI G bHMID
DG L60T GMILNLLUL Geuetor(hib.

(iii) @b Ceudlelemevrulleor LOM)ISEMED
eflemevTemiIL (reverse reaction)
SHHIOGUTE, Sieueflemevtuileor AHeor
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eTevor OFlemU LIHOMOE, GBUSLemL
LoD wrHr GOIUNILOUGEDS.

(iv) @ eflemeoruiletr AH  wglliuners

si6uelemeoruiled FF(bLI(bLD elemeotll
eun@peTsefleor @wimh  [HlemeDemLo&emer
UTMISS  Sembeudned,  euGeudl
eflemeoruiled FF(bLI(bLD SIEM6EDT S &)
eun@Lsefleor @uwinh  [FleneDemLD&EEIHLD
(PHEWIOTETEmE!  OHMID  SieunHemm

[eumy(g), Biwb(l), Bivsenrsed (aq),
Hlevorod  (s) (peedlwenr  SemLLLS
&M&HG6] eeuliu GeudH& FoeTumhaerfled
&HeootlqLILna &ML Geuetor(hib.

(V) e aauiL Geudlé FL060TLINh (LP(LQEUSILONE
6 GUILLILL 6T600T600T D QILIIHSSLILI(HLD
Gungl, sizeor erettemeLL WHLILYD B

6T600TE0UTITED GILI(H&SSLILIGbEIM&l.

(vi) @eleneruiett AH &l er Sl @nilemiw
uDMBHITEL  Sieueilemeot
2 10lp elemeerevreyd, AH° 1odly
Gri@nenw OUOMIHHSTEL  GleULILLD
615 M6TeY6060T 6T6UTEUYLD SIMSILIEDILD.

GleulILID

TbSHHSHHTLLTSH LleoTeu(HLD

elem 6T HEMETS &([HFHIGeuLD
2H,(8)+0,(g)—2 H,0(g)AH ° =— 967.4 k]
2H,0(g)—>2H,(g)+0,(g)AH * = + 967.4 k]

Q@ ellemeruier S Lelewen eredrgmedifl(AH °)
wdldemer, FHLL o _@peunsHed ereorHmeoLi
(AHfO) wHiysefledldha OUDISED.

SeweuTHE  eNlemeuTU®  OLIMIHL&6T

LOHMILD elemevtelemen GILIM(BL_&(6IHLD
sieunmleot, FHL Hlemeosefleo 2 srenGumgy,
SieuelemeoTudleor LOMHMLD,
FlLLeNlemeot eT6dTHMedLI 6TEOTLILILHD &I em6u
AH eBuiLlign& 0-emeu Goed L LTs G&i &

AH? erédrn @&BUSLLTed GSMSHELILGEADE.

eTedTHmevLll

221

FF(bLI(bLD ueo@Geum)

eflemeTLICh QILMIBL 6, LHMID eXlemevTelemer

elemeotuiled

OUMIHLSET SdHweunniledr FH L 2 _[HeuTHed
ereoramevLdl Lo Sl serfledlpib &, HLL Hlemeouied
sieuelemeoTudledr eT60THMELLI W HILILSHEm6T HITLD
&600T& S| (LPLGUJLD.

element eflemenll eLMIHL&erfledr Sl L
2 _meunged ereutemedll  wHlysefledmh e
ellemeoTLp GUMHL&6fledT FHLL ©_[Heunged
ereoTaMevLdl L FHILILSHemens HLSEIS SHemLLILg)

slauellemeruiedr  FlLellemeor  eredTHmevLd
HUNNHESGF FOLD.

> AH?

r (Gﬂmmﬂu@ﬂun@eﬁ)

0= 0
AH= ¥ AH,

(sxilansmll aumEe ) -

6B OUNGEUTET 6XlenerTéHE
aA +bB > cC +dD

-XAH?

r (sﬁ]anmﬂu(baun(ge’n)

0_ 0
AH =3 AH?,

sflevents GUT6)
AH = {c AHfO (C)+d AHf0 (D)} -{a AHfO(A)
+b AHfO(B)}

H600THE 7.2

C,H,OH(1)+30,(g)—2C0,(g)+ 3 H,0(I)

eteorm  elemenTd@ SILL  ereorsmedldl
omom  wHuenu  seooreHbs. C,H OH(l),
CO,(g) womib H,O(1) spéweunnieor Sl
9 _(HeUNFHed eTeoTHmevld Ll ser (pemmGul

277, -393.5 wpmib -285.5 k] mol!
siey:

auenrwenmuieor Ly O,(g) eor L
2_(HeUNSed eredTmeoLdl oSl L saefluIomGLD.
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AH = - 87.78 k] mol’!

AH = {( AH] )pmdms — ( AH?)reactams} &niyuesfledteriflgeeNlemeoTé .

AH' = [2( AHY ) +3(AH] ) O} C (s)+ O,(g) » CO,(g)

[ ame),, o, 3 (ame), |

. |i2mol (=393.5)kJ mol ™" ] eeulub o 10lp ellemerT&emm@GLD. 6r60TG6)
AH, =

AH = - 394.55 k] mol™!

aflsed  eflementder  eTLIOLIT(IQSID

_ eTfleed  eTeuTHMedldl LMOHDID  ETLOLIT(QSHID
+ 1(—285.5)k 1"
3mol (=285.5) kfmo T @mlullemeotll LD HSSLD.

1mol (—=277)kJmol™ . o o
_ Gomeony eleuLIU efMUS HMedT&HaT:

+ 3mol (0)kJ mol™
) SiemUin & @6uLILLD
=[-787 - 856.5] = [-277] 6&Mb&ESBLLGL GuNg, SieueusmolileeTer
=—1643.5+277 POHFMISHET  Qeull  Sphmemed  (q)
9 _nlepsdHleoTment, eTeoTGeu  SlemeEuUBH6HIE0T
Buss HnHmed Gl sfsEHearng. et
eflememeuns  siemoLiileor  QeulLflemen T,

AH! =—1366.5k]

ke

seTHISDH ﬁ,@}i Olmhsl T, & 2 WGBHADS!.

8hs eeulILBlened o _wifey
D) CO,{g)+ Hy(g) > COtg)+ H,0(g) (T,-T)) apeorgl, 2 MlehaliulL QeuliLigsleor
(q) seredn® CrieldlssHaid, e erfler

HlemnéE (m) erHieldssSlaid SmeeLD.

6T60TM ellemenTdH & Sl elemeot
ereoremedlll  wHLNemenTd — HeOTHH(HS.
eanpesslupetetemen: CO, (g), CO
(g) whmip H,0(g) syédlweummietr AHfO
wgliyser wemmGw- 393.5, — 111.31 q=cmAT
wmHmid — 242 kJ mol1.

q o mAT

c=q/m AT
erfleed GeuliuLD 8@ c eTeTug QUi eSS meot
"@@ Gomed GaTwWMETEH il SH6mey q
SMHN 6be0G pHeiigeiled (L(QemOWIns \m@-1)) (7.18)

erflsalupd  Gurg  amue  eretsmeold]
rmmb, FCFTLSHHenn orflded GeuliLLD

aaT  euIUNGSILGADE. @& AH g Looml ,-T)

L Ok e AR c e Gumg Qeulil  aDLSHH DEOTTET S,
eTe0T  SGOIUILLILGEDE. ThSHSHSSHTLLIS peir AL ghusEDeT  ereTiLGADE.

o . . . . _ _]_
16 &8s evfletT eriflged @euliLb-87.78 kJ mol Guogub sL6TLTG 7.18 Sy6rs) LeTImBOTD)

CH,(g)+20,(g)> CO,(g)+ 2H,0(1) LIHDIOEOLHADE!.

c=q
222
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SiGMeUg, (2105} 1%5]10) N1 [
eeuliuflemeouiled, 1 &SlBeom HFmb Hlemmuyemerm
660t 60T
QWM 6&eldr 2 WisHs SIeUNHETTed
2 MlehdliLbld Q6L SHMHMEdlEsT SHeTeUTeDT S,

ewImBeT QeuLILITHlem 606D,

SieueUemLLIN6T HeoTeleULIL 6IL&HSHMedT 6T60T
EUEMT WLIMISSLILLSD .

®wm Guwre Gsiwgdlhener Qe
anysSmenr Gomeony Qeulu  gmysS meot
(c,) eTOTMEMPSHSLILIGLEDSI. "@@ Gomed
GswsFletr QaulILfleneenll 6 6sevel6oT
2 wiss
elauLIL SHMHMEDIET Si6me) Sige0T GLOMEDMIT GleuLILI
anLSEME0T 6T60T EUEDTILMISSLILIGLEDE.

25CaIwHHMed 2 _MlEehFIILI(bLD

e6ulil LS FH mevfledT S16D& e

Gwmeony  eeull  anySSmeofleor SI
a10& JK 1 mol1.

Gomeon T 616uLIL eTML &S MEOTSHEITLOMMITS
setaieney (C,) womb wmrs Siwssww (Cp)
ere0T D peuemasHafled GMIUILLUbEleoTmeDT.

eeuliL @uisseweder (WwaHed ellSliLig

U=q+w  Siees U=q-PdV

geoTun (7.19) g nmng &eor Siemedled,
eeuliL Hlemevemwl OLUMTMISHE eUensUIh Q&I

&)%)

ouU
c. =<
~(5),

eTeoT@6u LM &HeoT Semeled GLomedmiy
eauiu  gnysdmer (C) eTeiTugl LOMTDIS
seoraieneled, GleuliLflemeEvemILIT  OLMTMIS S
215 JpOmedledT  mmIUTL G  6ish  ereor

QUEDTWMISHSLILIGLEDS).

223

Bems1 CGuneGey, LMD SH(RSHSHSHS|6D
Guoneony eeuliu eamysSmesr (¢, ) ereTUS)
LIPS SH(RSSSSeD
eummiss ereorsmedliuiedt wIMLUTL G 655D
6T60T EUEMTIIMISSHLILIGLEDE.

@ euliLblemeDemL

Q@b HEDEOIWIEDL] euMeD&STET Cp LMHMID Cy
SyFweunrin&lemnL Guiwimesr aSmLL:

eTe0THMEOLIGHSTE0T EUEMITILIEDMLILILG
H=U+PV
THELEOILIGDL] 6UMILF FLOGOTLITL L. 60T Lilq

PV = nRT -----(7.22)

Foeotuns 7.22 & 7.8 &0 WrHul
H=U +nRT ---- (7.23)

B&FwedTUML 6L e euliLblemenemuL

ouTMISE euenauih Q&I
0H oU oT

— = +nR—

dT 9T T

Cp:CV+nR(1)

__(BH)_C
or)p P

C,- C,/=nR ....(7.24)

SI(PSHSID e FWeL(emmSHarfled
SIeMOLILNETE WSS adins Geuemed
HEOTDIENEY  LOMMNS

GIFILI(PEMMEMILIS STLIQEID, 6 SMII L

oMM

asLdmE.  ereorCGeu
QauliUfBlemed 2 _WTemed SiemL W SemLNn &G
3igls6me) eleuliLD CHemeuliitb&ME). eTeorGe6
Cp LSl eTLOLMQRSID c\ 3 6l HFHLD.
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AU wpmib AH &etors&L6d

1 Guomed HeLEdlWIeDL] eumelin @

C —d—U
Voodr
du =C, dT

QUEDTWMISHSLILULL MDD HlS(QLD
Gung

AU = C, AT
AU=C, (T, - T,)

n GLomed&ET HELEOILIEOL] CUMWL|&H 5 EHES

AU=nC(T,-T)) —————————- (7.25)
BCsBurmen n Gomevseit ThebEdILIEDL]
anussEps®, AH wpmib C, esmLiy
KledTeuBLOMm)

AH  =nC,(T,-T)-————- (7.26)

Ho0THE 7.3

128.0 &gmb  spdedigener 0°C  dmha
100°Cé@ eeuliLliupsgio Gurng AU whmib
AH wdllysemer &Heoorédlbs. Cammmuons
Cy hmib C, wélLeer eom@uw 21 ] mol! K
wHmib 29 ] mol! K1 (Geumumneorsy
8Jmol''K'! @& Gsnomuwons R wHilH&s
&LolD.)

Sirey

8@

AU = n Cv (Tz'Tl)
AH = nCy(T,-T)
Guaid

224

128 4 @omedser

T, =100°C =373K; T, = 00 C = 273K

AU = n C, (T,-T))

AU = 4x21x (373 - 273)

AU = 8400 ]

AU = 8.4 kJ

AH = n Cp (T,-T,)

AH = 4 %29 x (373- 273)

AH = 11600 J

AH = 11.6 kJ

ST (b ﬁ@fg

2) 180 &gmb Brleor aeaulLblemeoenwt 25°C
eOlpba 100°C 6@ wrHmd GHemeuliLihd
allLSemsd SHeotTdS (b, Hifleor GomeomT
eeuiu gmysSmeor &l 75.3 Jmol ! K1

7.7 &@eontfl LOLLIT (WemmulemeoT LILIGITLI(hS S
AU womib AH wglliLsemner SiemelLed

Bun sieveng Geudl IHDEISETED,
gmUGbD eeuliuwTHn SieTelenedT SieMbBHMILL
&Beomifl
BLLE  (wenpuled, & 6&wedwemmuied
e'L(bLD eeuLILflemed LOMMHMLOTE0T )
semhaPwiLeGEng. &b eeuliublene
LOMHMLOT 60T &, Qe anUSS DS E
Gmredl s ed([H&H@LD. C=q/mAT
6T60TM LWeTLUMbSE
SieTemeY

&BeomfibL LT LWIedTUGbEMS).

FLOGOTLIML 6L
eFwWweWemmuiedT  GleuliLLTHMD
BMD HeoordHL (. &Geomfl WL
siemelipsemer  @mGeum  HlubseneorSHerled

E1p SeMhGHMIWIEONLD.
i) omprs seor Siemailed(q,,)

ii) Mo iRss5Se (q,,)
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(1) AU siemefl(pa6d

LIDNS HeoTleeleD, Geudl
aflemenrsmefled, @eueflliLpld Qeulud UMD

aBeonflS LT esmetorh SiemellLLILbamg.

umb  &GeomflSLLIfledr  ©_eiT&He060T
(UMD) WOHMID elg SpHEWIEDT EUEDIEDLOWITEDT
eTedleoTmed  eFLWlLLbeTengl. 2 Geons
eI WITeT &, S([HSHM6ev0flSH6T LoD BMISSHLONS
QLN (B SSLILIL (b6 E).
5 HEOEE
—)LﬂGOTBBLDL(ﬂ

& F Q60T JNTILIL|FH60

aeuliLhlemeoLomeof]
’_;sdmsomab@ ellebemen <€

L s
L 5fl&BaiwID Sl
—> 2 _Geons UMD
—> &G SHeiT
> aeuliupsH
—————> se0e0T
| &mhm SenL6everfl

3 smauiLlulL 2 _emm

ULLD 7.6 umb &GeomBL LT

225

eremL ULl L (wal)

Gsiwwnenrg @@  Uermligeor

Sl
S 196D
TbHHS 6&meTaTlLbGIDE. &L LNers
WOlOTUMLIGHED EPEOD 2 L 60TIqINs  6Tfl&Hemen
STE00T(HEUSD ST
QUM SSLILIL (b6 &)
SiFl&em6)] SPh&HedIReT SIS S(IPSSHLILL (b
BnI5sns pLULbEDE. 2 6T H606dT (LIMLD)
peorg  sCeomflSLiflener o eer  Hifled
ablpsSd emeussLILL(beTengl. ellemeoruied
2 eun@L 6eliub BF weugsh &Ins
ureu& agi &GeomfilbLLifledr &eul &@EH&HELID,

L5601 SLDLI & (6TH L 60T
2@l &6060fled

2 _eaT&Hevesl D@D (UMD) SemL Gl Qb He0&6
o eeng)l. LleoreNlebemed 2 (Heundd G&Lolb
erfl&&lLGED &I

&Beomfl 5L Lrfleor o 6T&en6ufled

(umbd), eTemLUILLLCL, erfludaniqw &iflo
@&Ld, psedlgetr CaTsHgl 6rflesliLbEDSl.
Gsgwd  erflsslupd  Gurg 2 (HEUTEGLD
eeuld, &Geonfl WBLLT wLOHMID DHSHE
gGohgeter  Bifleotned 2 MlEhFlILGADE.
eauliublemed LINMHemS SeTedl LSHEILD60T
e euliLflemeoLoment] QLN B SSLILIL(HET6TE.
umb &Geomfl WBLLE  ewLlul (heTengmeD,
GH60T HeoTSlemedled LOMMHMID erMLI(hEUSH EDEMED.
60Ty Geulil  SieTEli(b&HETMEOTE  LOMMNS
sersiereled erflaed QauILSHDS&SE(AU L )
&LoID.

Beuelemeouied
QauiusHler  sereuneorg(AU ),

o _(meumeot

&Beormifl
BLLT womid Bomed 2 mlepsiu’L  Qeuliu
FHIL&6T60T &n (bSHEISSEFFLOLD.

&@eomfl  BLLgmed 2 mlehelulL
@ 6uLILILD
q, = kAT

@i k eredTug &Geomifl WL ommiled
ereoTLLGbEMS. Geid k=m_C_
m_= &Geonifl 5L ifledr [Hlewm
C.= sGeomifl 1L fledr Ql6uliLl ermHLFHmedt
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Bomed 2_mlepsliulL @eulibg, = m  C AT

@@ m, eretug Bifleor Gomeomy
Iblemm,

C,, Bifleor Gomeomiy Q6L LSS medt
(4,184 kJ K'! mol'!)

areorGeuAU_=q, + q,
= kAT +m,, C, AT
= (k+m , C )AT

QW e5fhs SerejemLw Sl
eunemer (6lueTamuls Sibleowd)  errflliLgeot
cpeod, &Geormfl BT  wrmledlufledr (k)
wéHllenenr Siwneofllés (Wiqujb. eueTamuild
sl s dleor erflmped eflement aeuliLd -3227 kJ
mol! eredtD 615fIhs Q@B LHILMSLD.

LOMTMIT S5 S16D eTeorHmebLd]
LIHMSHemS &oeotun (7.17)sn UweTUbSHE
&600T&HEIL_GDMLD.

umb sGeomfl WLLfledr LIWIETEET :

1. oerflaed elementmefled  GeuaflliLiblD
eeuliusemd el umbas@eom] WLLT
LWIedTLI(b &M &)

2. o eooeyl  ewun@pLsefleor  &Geomif]
&N em 60T Bl oot S &1L 8s)
LwIedTL(b &M &)

3. euenidlems LMHM Slil6y&H6T, 2 6v0T6Y
USLILGbSEIHD, 66lq  EUMTIHLHED6T
Gangdlsamismed Gumedtm ueoGeum)

esMhaemnaefled umbasGeomfl WLLT
LWIedTLI(b &M &)

(25) AHaiemefl(bs6e0

IS  S(RS5SHHL  HEL LMD
(eumgleuns  euefloetoTLEd  SI(IRSHSHSHH)
eflemeurserfled &P Q6ULIL  LOMDMIkISEm6rT

&Ml &Ll &Beorfl BLLT @&medorh

226

siemellLeombd. &Ml &1 &Gl WL Lfleor
SienLienL G SH&IS SML(bLD LILLONEOTS), LILLD
(7.7) e Q&nbé&sLILLbsTang. 8bhs HGeomifl
BLLfled 2 Beons &everfllh@ (UMD) udleons
606mL GImEUMSD &L LWeITL(bSSLILGEDSI.
@85 doby eulubd &SLSHIHTL  EUMIHET,
elemeuTuiled 2_HEUNGLD C16ULILISHENS, &5LPVISHE
&LES

ereoT(G6U

Suewunper
BmiE
eeulL(pld, &led 2 _eimer  Hrmed L (G
o Mepslupdng. Bifler QeuluBeneouied
gL LMHMIOTETE  SieMbSMBIWILILIGbHMS),
Guaib @sementl LW6TL(GLSSH 2 nflepsliurL

S SlLILIFlevemeD.

9 _(TH6UM6DT QW55

(1) eeueaflli_liulL eeuliugHleor Siememey,

edTeu@BLD  FLOGOTUMLIQ6MmEDT  LIWLI6OTL(bSHH

&600T& &L 6OMLD.
g=m, C AT
8@ m , ereorug) Hifledr Gomeomi Hlemm,

C, Brfleor Guoneony el gmnysdmeofleor
&y 4184 k] K- mol

B&H I eeuLiLhlemedLomenf]
L emufeiul L
eplg

ST’
ellemeord &Ll

&H60606U

uLLb: 7.7 &M &l &GeonfSL LT
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eflemevtuileor  Gung GO 5555

SieTe] Heoremedled  LMOHOL  gOHULNS
61606015 61H & & BiowemmuilementL
LWIEOTLI(b &S (LIQUJID.

&H60015HE 7.4

300 K eeuliu fHlemeo wHMID IO
(5550 eTHHe060r  eumuelledt  erflHed
eareordmeOlll  WFllemU  HeotIHS(hbSH. LOAMTS
sersienelled erGHHebeor  eumueNledr  errflgHed
ereorzmevld (AU) w&Hlliy-1406 kJ .

siey;
65 &0 60t erflsed
60T EUHLOMM)| 6T(LRSHEDITLD

ellemeoremIL

C,H, (g) + 30,(g) = 2CO, (g)+2H,0(1)

AU  =-1406kJ
An =2-4 =-2

AH =AU+ RTAng

AH  =-1406 + (8.314 x 1073 x 300 x(-2)
AH  =-14109k]
et SIS ﬁ@__}i’
3) wMone sereaTelled  ELeT6ufl60T
erfl&He 6)l6m 60T & &M60T SIT6YS&6I
E1&M(bSELILIL(HETETEDT. LDMDMTS Si(R5HSHSHS|6D
eflemeoruileor erflaed eaIlILSHemS

seursdbs. CH (1) + 7% O,(g) —
6CO,(g) + 3 H,0(l)

250 C eb AU = -3268.12 k]

eTflHed QeULILSHH60T LILIGOTUIM (b6 :
(1)e_@peunsed eaUlLSHem &600TSHE(bSH6D. :

&Ifllo B&TLomhi&erfleor el eb a6ULILISHem s
ererflfled iemedlL (LIQUD eTEOTUSTED , SemLl
uwedTUb S whm GFTwrnisefleT 2_[Heunded
Q6ULILGHEMG &HE00TSHEIL (LPLG W|LD.

TbsHHHST LTS BHCHefledr L
(AHJQ)LD;ﬂl'Jsmu
&60015&l(bEeumd. H,,C(&TmsemuLl)  Lopmib
CH, sydlweupnileor erflgen eTeoTHmebLdl
w&HlgseT (pewmGui-285.8, -393.5 OHMID
-890.4 kjmol-!.

9 _(HeUMSHeD ereoTsmevLdl

SleoTeu(BLOMm) FLDEOTLIT(h & 6M6IT
6T(LRBI6USHE0T CLPEVLD 2_(HEUTGHED 6TEOTSHTEVLII6mIL
efletds (Wb, S eelu SI(RSHS
Hemeoserfled, gmuwiflemeoullgeiren, HeoflsHs
UMSSeT  LMMID  SHeoflormiseflesr Sl
2 _(meunged eretrHmevlll WHIILSH6T 1L eesluib
6T60T ET(hSH SIS QBMeTemLiL(baeoTment. LB&BSHe0T
SiHe0T GevflorhiserfledHha 2 ([HeUTEUSDSTE0T

eauILGeudlF FLo6OTUM(bSH6IT
C(domesemul) + 2H,(g) — CH,(g)
AHfO = X k] mol!--- (i)

Q&MbeHSIULL  Gamwrhisefleor  erflaed
ellemetsHaMeor 6Ll Geudld FLoEOTUM(HSHET

1
H,(g)+2 0, = H,0)

AH? = -285.8 k] mol---(ii)
C(&gnsemur) + O, — CO,
AH® = -393.5 k] mol™!--- (iii)
CH,(g) +20,— CO, (g)+2H,0 ()
AH® = -890.4 k] mol!--- (iv)

GaemauliLd goeotummh (i)ed W&Ese0,
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SmLusey,
SLOEOTLIM(b (iV) 60T LOMISHEMEDEMILI (reverse) 6T(S
BeuetorT(bLD.

eXlemeTeLImIHeiT U5 Hed

CO, ()+2H,0 (I) - CH, (g) + 2 O,

AH? = + 890.4 k] mol!--- (v)
FoeoTun (i) & elum

(i) = [(ii) x 2] + (iii) + (v)
X = [(-285.8) X 2] + [-393.5] + [+ 890.4]

=-74.7K]

1 Guomed L5HBH60T 2_(HeunSedleoTELITE)
eeueflILbld eeulILb-74.7 K]

15 &G evfledT
2 _(Heunsed e\euiub = -74.7 kjmol ™!

(2) 2_evora)Ll OUIMIHLS6T LOHMILD
erfloun@pLsefleor &Geomifl W HlLIL s emert
& 60018 &5)(h&HeL:

&I SIMD  ELNIHEWET  (LP(LQEDLOWITE
erfla&LEUN g eeulILG 6ot
sieney (sCeomfleefled  Siebe0g Db S6rfled)
21FBFIL0 & B 60T &HBeomifl gy
UeDIWNISGHLILGIHDG. @zt SI
JKgl. erenflgoud @1 eupdaions cal gl erenid
Si0&led GMILLILLILIbEDE.

eeuerflliLbLD

6T60T
SI0G

HEMITF6D G1GULILILD :

&I GUNIBET 6  &SHemILiumefled
SHeWISHSLILHLD GUTg OILIMSI6UTS QleULILILOMHMLD
2_evorgLILIbEDE. SOILICL QeuliLfleneoude,
G0 Gsindams, GOILIILL SiereyeTer
sewrlunefled semrdH@ GuTE  EDLIBLD
eeulILTMHMLD SiFBFTLOSHH 60T HemITFD Gl6ULILILD
6T60T EUEMTILIMIGSLILIGLSME.

228

HbHemEWITHSHED QGULILID:

Pisssemasedled, 6@ &nmb &omeor
Hlemm RO
&b &oneT Hlewn OBMETITL QIHSMTSHST6D
Wwhnlgub
gHLD 6T6dTaMedl MDD H(bHlEDEOUITHESED
GI6ULILILD 6T60T EUEDTWIMIESHSLILIbEDE.

OBMETTL.  GIHAILOEOLOMETT S,

Bobleneownssiuod — Gurs),

HCl(aq)+NaOH(aq)— NaCl (aq)+ H,0(I)
AH = -57.32 K]
H"(aq) + OH (aq) — H,0(])
AH = - 57.32 k]

ahd & eusdlemd 151G Sibledld
LOHMID euellemd WG SMID  SpSwieunmleor
hbflemeWNe®Hed eeulil WL eamndE&emmiL
5732 k]. aubleod ieveod SMISHHleor
HEOTEMLOEMLL UTMISSI Sy
LOTMI6US6D6M6D, LIEOTEUIBLD  6T(bSHEHUSHSBITL(HS6IT
B3N &E FTTNTEH 6O OTMEOT.

HCI (aq) + KOH(aq) — KClI (aq) + H,0(])
AH = - 57.32 k]
HNO,(aq)+KOH(aq)—>KNO,(aq)+ H,O(1)
AH = - 57.32 k]
H,50,(aq) + 2KOH(aq) —
K,S0,(aq) + 2 H,O(1)
AH =~ - 57.32 k]

Subled SMIraiseT uHM Sifeneofluisn
O&EMETemS CLPEOLD EBMSHMEOT &HMT600TSH S 60060T
efleTdhaqD. S&asTaTenaliLl  6uedlenL
L8l SiLOlEOMIGET, LOMMILD 6UEOl6MLD LG ST THhISET
sieuhmledr  Bidsemrgeosefled  (LPHHIID
siwevflasenna LflemawbHn) (wemnGw H' opmjd
OH-
Goman M SienetTss) eXlemeutsHaflid [Hls(LLD

swefllsemens  HpHeoTmeot.  eTeoTG6
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Hbblemeowins&ed elemeuTuleneot LledTeurHLOmm)
&SMILSl_eomb .

H*(aq) + OH(aq) — H,0()
AH = - 57.32 k]
Gomeony 2_(H&&ed eleuLILILD:

& Comed HeooroleLINHET, iHe0T

2 _m&Hemeouled  Floeuflemeddd  LAHML
LOMHMLD,
6T60T

uob@UITE, UG  erergmeLd
60T GOMEOMT 2 _(Hh&GSHeL 6leuliLD
EUEMTIIMISSLILGEAMD&.

T(bSHEISHST LTS Leofl&aL1q udledr
2 &I QalLSemns Lleteuponm ol
WIQuUd.

273K

H,0(s) 225> H,0(1) AH,, = + 5.98K]

fusion

Gmeon peflwinged QeULILILD:

m  Guored B, BT Q&S
Hlemeoulled Syeliflemends® LOMHDLILILLGELITS)
emUpbL  eTeTamedldl LMMHMLD, SiFHeor GLomeon
SyeNILINge0 EULILILD 6T60T EUEMIULIMISSLILIbEDE.

ahdHEGST LTS Bifleor Spefwnsed
eeULILSEmS LeoTeuBLomm GOILILIL (LIquLd

373K
H,0(l) =——H,0(v) AHvap: + 40.626 kJ
Gomed LUShISLOMEHeD SeULILILD:

Q@b Hleoorold SiHeT FHloeu HlenensE
IOMoed, CHIiquWing eunw| HleneddHE LOMMID
6([H E1FWIE(LPEMMD LISMRISLOMGHED 6T6OTLILI(bEID .
@ Gomed  FletoroLeOLNIHeneT,  SHGH60T
USHhISLTHED 6eeuliufleneouled CmIQWITS
Syefiflemend &
agmuUGblD eTedrdmedldl MMM, iU Herfleor

LOTHMLILI(HLD Gurgy

Gomeomy USBIGHIONHED  G\6ULIUD  6Teor
6UEMT WLIMISSLILLED .
S1Bwimq evfledr

Ueoreuplomnm)| GSUILLIL(LqULD.

ThSHEISSTLLTS

USRISONHD  eeUlUHemD

229

L,(s)——L(v) AH,, =+62.42Kk]

Wad  Geomhd — eeuliublemeoulled
euerflLoeoorL 60 S(RSSHSHe0 SFlevoro
SMTLI6OT6ML LT 6D EFL 60T eumblem D& &
OTMIENS],  USHISONSHD  CIFWENLPeDDSHE

LOHMIELOM(H 6T(hSEISHSMLLTELD.

1BlemedLOMMHM Q6ULILILD:

&(® Glomed SeuflloLb, SIGH60T
20} LmGeunmiemio 619 6uSHOIHH S,
opeon®m  ynGeammieno  eugeuSSHHS
LIOOWeNLWOGUTEH  ahUGD  ereorgmedLdl
LOMMHMLD,HlémedLoM MM @eulIuLb 6reor
EUEMTWIMNIGSLILIEDS).

T(bSHISHML LTS 6M6UTLD SDISHE0T

UnGeuDmIenId  EUIGEUDMEDT  ETMEMLILL TS
LoMMHmLemLWbeflemeoTemi GmILISILeomiD.

C(smsumb) C (é.];rrr,".,so)ull)
AH, =+13.81k
BemaLl GumenBeu Feouy
wOHMID  umevugedledr  Un  Geummiemio
6L 6IMEI & (6TH & & dblemL Bl LoMHM S 60601
Hledteuslomm) GmiLLeoni..
S(monoclinic) —> S(rhombic)
AH,_=-0.067 k]
P(QG).IGIS'OTGO)LD) P(tﬂG).lﬂL])
AH,  =-4.301Kk]

7.8 6lemeendledr GleULILLD oMM Fn.l_L60 6Xl&:

| il

6Xl6m60TLLIMT60T & LOMTS &60T
siemeled S0  LOMDNS  H(RSHSHSHeD
HBLp&HSLILI(bEUEDSL eUTMIS&I

S1616)6mETHEIMTED EINLI(HLD G16ULILI LOMMMLOME0T &)
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elemevtelemen ELIMIBL&ET, LOHMID elemedTLich
eunLeefledr sispbdmed Geumiune  (AU)
siebeng Geuliuleungley (AH) && &wwons
BBEHE&LD 6T60T HMD (LPedTeoT@r SHMMIHEHMLD.
AU wpmio AH gp&lwieor aiemioliiledt [flemeoemiL
UTMISSH MWD  [HlemeDs  FTTLSHEMTELD.
er6oT(G6) QB OBMbSSLILILL 6lemeoTuileb el6uLILID
2 _MlehsLILbSHED Sivevd 2 LOILPLILIhSHEOMEOTS),
wom S
IElemensemert L (bGLD QILIMTM)ISSenLow|GLowIedT),
SIDLMHMLONETE|  eTeueUd(emDUTED  Si6D6DS)
55wt Ligsafled HapHng  eTedTLemS
LTMISS HeWLOEUH EDEMED.

SieleUenOLITledT  SHTIDLI

Ehs EILIM&IEMLOLILI(bSEIHEOTE0T S|
eamevedd eT60T SMWIILGEDS).
eamevedlliig,

DMDTS  SH6EUTSi6N6Y  SieDEDG|  LOMDNS
S(R55HF0 @  element  GHLIGUIED
HapmbsTEeom S0V
Hl&HSTEEM, SiHedT SHIbL HMID Smid
iHlemevaet ommm  HlapLifleor, SieuedlemeoTulleor

LedLILg SHerfled

oW &G eredramevLdl LoFILIL MMM S[HHELD.

AHr
A > B
AH1 AH3|
AH2
X >Y

AHr = AH1 + AH2 + AH3

eamev aldlufleoTuIeoTUN(hSHET:

6015 meLLI Lo FILIL|& 60061 6Terhl6b Siemeti
Wwns  eflemeaEhd® — Oameveaildlenw
LwedTU(bSHSH eflement eretdHmedldl oI Bemarnd
&600TSHEIL6DITLD. TbSHISHTLLTS
AmeemuLemL, HTw CO o8 Sy &edlggGeorhmid
SlemL QFLILLD elemeoTuledt 6Xl6meT eT60TSHMEDLI
slenedlbded OB

&lliemu &1 60TLOM(&LD.

eTevflgnid Erma-emuLenL, CO,, Sh&HaD, LMHMID

230

CO g CO,, spa6b, SpéedlgGermmid Q&
elementserfledT eTedoTdMeLLI L HIILBemer ererflBna
SiemefilL. (LG ULLD.

BelaflementaHEhHE 6rflded  ellement  GleuliLl
wHllysenenn@ui-393.5k],ommib-283.5  kJ.
Shssreyseflemnha S .emuLLqedl®HhaHCO

66T (THeUNH6eD eTeoTHMeLLIlemLIL eamen
el dlemil LWI6OTLI(hSHS) &600TEEIL6DMLD.
@&led 1518110 elem 60T &HEm6IT
Ll60T6UBLOMM)| 6T(LRSEOMLD.
AH, -
C(fne.emu’) > CO g
0,(g) 2
AH, |2 O,(g) AH,
CcO
® %2 0,(g)
eameiv el

AH, = AH, + AH,
-393.5kJ= X - 283.5k]
X=-110.5kJ

7.9 L &&HEn.b HDDO(AH |\ oan )

&(H LI & & &Hl6d o _eitem
Slwenfldemer SFHeoT LIGH Sievofld Camemeu
yererflasafledlphal  (wuelleon esmeneelnd
Pé@aBHE& SybmedledT
se16)  SILGSHSSE0T LSS (b  SHDMEd
61607 EUEDTMISGHLILGEDE. @& Lg&HH8m(b

GmHemeulILi(hlD

6T60TSHMELLI 6TEUTEYLDSHEMLPSHSLILIED G-

NaCl(s)—Na*(g)+Cl=(g)

AH,,,. . =+788k] mol!
Gumanesor  FLOETUMLIGEOIBHS  62(H
Guwrmeo NaCl ugssSleeter Na*  wHMID
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Cl" swesflesemer WflliILsHE& 788 k] Symmed
CaemaulILibEDE| 6T6TLENS ML EMG).

uneor — Gamur&nn)

&b eXlemeoTulleoT SHDMELSEW6IT
SHUIHSHEUSDSHTEOT QB STSPDDEW
unjeor — Gamul &OM SGWL. BEFSHEOD
2 _(Heunsdl  OmhweT  SMleIWIeDmeNT &6l
&6 LIMTedTLoMMILD o oL NfI-& Gt S SGwimy
8&&mm)
&m 2 Geonsd GCamegeni Georm  Siebeng)
Sy &erdlggeot Gumedtn Beonss &I Georm G&ImH&l
SiwevflF G&ILomI&eT 2 _(Heum@LD 6Xleme60T&Hemelt
@5shm smHSIL esmendng. Geum 6mHs
weopwWed GrIQuing &H6ToSSIL(IQLING

GILILITITED SMLPEHSBLILILIMD .

L &n(b SHDODEMED SHEOUIHEIL  LITT 60T
Gamuy &OM LWeTUGHADS. S&FsDied
LG &HEn(h 6TeiTHMeLlemI HeUoTHEL  Camen
el LWeITLIGLEMS. T(hSHHEISHTLLTS ererflw
s 2 _Geons amnemedd MX  Gumedim
SiweofIlILg &hiGeT 2 _(HeUTHNIHE LI6oTeuIHLD
LIl B6meTd SIHSHHM &meT@eumid.

M(s) + ¥ X,(g)-2He 5 MX(s)

AH AH

2 U

H

X(g) —am, X®
+
M* (g)

M(g)
3

AH, - M(s) elmba M(g) =&
L& SLOMSHE0160T G\6ULILILD

1 x (g9 ooba X
2 Hiflemswmid SpHHmed

AH,- e

AH;- M(g) ed@mha M'(g)syswomm
GaemeuliLpld Sweflnss SHHmed

AH, - X(g) <peorezn X(g) o
LOMHMLOEMLILD CFWIeD(LPemMUINEIT 6T60&LITTE0T
BTLL &I

231

U - $levoro MX &5 eungedledr Lilg &&n.(h
SHHMED.

AH; -gevflorusafledlmha Gmmquins
MX o @peun@l elemevtulledr  ereoTHMeLLI
LOMHDL (2_[HEUTSHED T60THTELLI).

eameiveledT QeULILID MMM  &nl L 6D
el dlig
AH, =AH, + AH, + AH, + AH, + U

NaCl ug&5S60T LIg&&H8n (b SHDHMend
He0IHH(beUdNH& uMTeor — Gamul &hemm
HledTeuBLOMM) LILIEOTLI(bS &I Geumib.
elemenTLICh

eflemeoruiled FF(bLI(bLD

GILIMIBL&6IT SeofloBlemeouligid, eflemer
eunLeeT shisefler HLL  Hlemeosefleld
o _etengmed 1 bar sSpsssHIleL eflemevruied
agmup  ownss  erenigmeddll  wmmmoNaCl
LG BSEE0T ©_(HeUNHed 6Te0THMELLI  6T60TEYLD
SIMPSHELILGIDG. Coeid NaCl 2 meun@L
ohal apeusns
SH&IGeuMD.  eueeunp LIquieID Hls(pLD
erev1amedLdl LoMMMalGefleor Fn.(hded eXlemeoTulleor

elemeot Lg &Herfled

QNS eTedTdmevldl LoMHMSHIHME&GF FLOLD.

@deblprg  NaCl
(b SHDMEMED SH6TTSHEILEOMLD.

LI &S| 60TLILG. B

AH
Na(s) + % Cl, —f  yNacl(s)

AH, AH, U
Cl(g) 2, ~Cl(®
+
Na(g) Na+
AH, 28
AH; = Gsmquib GGemmemiriqeor

o_[meunsed eeulib = —411.3 kJ mol™!

AH, = Na(S) e0r ughIBLONGEd QleuLILD =
108.7 kJ mol!
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AH, = Na(g) eorsuwefliné@Logsmmed
=495.0 k] mol!

AH,; = Cl,(g) emiflemsgybmed = 244
kJ mol™!

AH, = CI(g) eor ereo&Limedr HILLID =
—349.0 kJ mol™!

U = NaCl 601 Lig&&n.b S4HMmed
AH, = AH, +AH, + 1/ AH, + AH, + U

2U =(AH, )~ ( AH, +AH, + 1 AH, + AH, )

= U = (-411.3) - (108.7 + 495.0 + 122 -
349)

U = (-411.3) - (376.7)
o, U=-788kJ] mol!

LG &&S8n (b SHOmed  Hlnleerer
@by eadHienwrerg, eumybleneoulaieTer
Na*wpnibCl siwevflsefledl b sl NaCl
2 _meun@Gung SmHmed GeueflliLGE DS
ETE0TLIENS GSMISHED&l.

ke

S0t SIISh

4) 1 Guwred 6wdefdwib, 1Gwred Hireu
HGrmbleslled b, 1Gwmed 6wseotadluib
HGomemo®b swnifls@n Gungl 524k] siemey
SHHM6d AeueflLILIbED .

G & 60T L& &) 60T UShISLOMSHED
eauliLb148 kI mol™! , Slreu yGrmbleofledr
Syeflwinged kJ
SIS BHEIMES

eleulIub31 mol !,
LGmmbledTeumu|eme,
CaemauliLipld iflemsuwenLH6d eleuliLb 193
kImol™!, ewéefafuisHeor siesfliinssLd
bpmed 2187 kJ mol”!, yGmmblevfleor
eTeD&LIMEdT BT LIb—662 kI mol~! erevfley,
e &eof edluwib LI & & &) 60T
LG &&8n(b SHDMEN6DS SHET0TSHSE(b.

H@omemLoh

&

232

7.10. 6eulil @uwisselwiedleor mevorLmbeX

el Busseflwedledr SrevorLmD
eldléammer Caemeu:

eeulil @uwsseilwiedleor (WwaevedlFlLiLig
SI600TL S S 60T SHDHMED LOMMT S| ([HSHESLD 6T60TIHITLD
oM Geurip.

fedT6uIHLD T(bSHIHSHML (h&6W6IT LD

& &IGeurD.

. e waemeuulasrer eubB,
dnfla CrIsHed gGHRISHE 6Ll SHHDEmeD
Buhs GeflféHwenLHAma.

2. emamLGrm &Gemnifld SidledHems,
Gamquib emamLITHemen(bLer GFF&HELID

Gurg, Gesmqwib GGemmemI®D, BB
2 _meundmg.  Devellemeotuied  QeuLILID
eeaueflGumnSn&.

@eaelp HapeyseaflQb, GwMsHs

SHMed rmieudHledensd, Gweid @& (WHed
elFHiugCu siemw&Ens. eresfllenid, geor
LOM)ISEME0EF CIFWIEO(LP DM &6IT
&eflibs Brnens) &weded SmhaisnermeGeu
eeulLSHemS o _mlepd ALY
eflemeotufledr MDD  LOMHMPLD
(Waebel UL Cuwi siemwhsTald, Qeieemeor
HeoTevflFemsIINg [l peuSlevemed.  eT6uflenD
&eflibs BHdHES Qeuliu SHMEd EULPRISLILIHLD
Gung 218 gGLIHDS, SGTeus SDTHOLD
seotesfllFemawns  [Hlspeudlevemen, GogID
SHDDEMED  CIHMBLILISET CPeOld  [Hl& (oMM
Q&I (LI LD,

SiGTeUE

LOTMILD

Bemd GumeoBeu, G&migq.wib
&SCemmemI(h HWIFD HNEOTNH 6CEUILSHENS
2 _mepd emamCrm &Germflé Sibleom&eayLw,
Gemquib DD ITSHENEDLMSHED LOTNI6US)
Bebemed. HETTEL  SHMHMEMEd  CULPTRISILLD

b5 6FW6D (pemMemIL [HEBLPE QIFIILI(LOLG UIT ).
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Be6ueunprest SwihHemns SlenLieuhiSearledBHEl,
dled 6FWED (PeMMSEBET HeoTEv lFMEFUWIMHEYLD,
dle0  QFWEd (PEMDM&BET  H6OTev | FEMEFWIHMID
Cuoaid e QFWIEWWEDDHET QEHSHILNILL
Hensulled LD HHpeusHTsS SHemLo&6dTmeoT
ae0T  Slw  WuEADE. QG SOl
eflemeoruieor [HlHQD  HeoTemwemwl  elenss
B&HG el Quibselwe @mesorLmb el
GemeuLiLIbHDE.

7.10.1 eeuiu BSuisseflwedleor @mevorLmb
eflglufleor LeLGeUM) FonDMIGH6IT:

eTeorL_Gmmi

eauliu Bwissewiedleor @resorLmbeid)

"eredt Grma TETMEMLPESBLILIGBLD LOMHMIGLON(H
AP SLILIGSHISDE.

aeoTLg QU  Siemiolidleor
CPEV&HIn MISETI0  QQMRISDHD  HEOTEMLOEHI
sietedlplo eeulil @uisseilwed Hleme&FamTL.
Syeotmed eredrGrmuiluflesr eeuliL Suwis&HeNwied

Flemed&F &I 6mL
ereorL_ G

EUEDTWIEDDIINEITE U6  OFWed(pemmUiler
elemeneuned ermUbLD eTeor Gl MHM&Hens
sMmSHIHL QsnaTHng. 60T EUEDTUIEND
HledTeuBLOMm)

ereoT_Grmilenmmi:

el Suissewedenr SmevorLmiD
el FHlemw ereor_Grmil euruileons G 60D,

SiMeUE) "@@g,a'nsuﬂésm& E1FWIEL(LPEmM
Beburs, @ sfss Siemwolider
ereoT_ Gl siflsflSHMG).

eumysaer eXlifleuemLged GuTedtm e e&FuwIed
WPEDD&EDEHS

233

i.e. AS > AS

SIETOTLLD

+ AS

SiemioliL &lped

2 meHe  Gumedrm e

1 F WL EMM & (ETH&H &,

ueofléaLLg

AS =

siemoly

- ASype

AS =0

e&Hevel60T — LNemmhi& &nmm):

Q@ &FHMIF asWwed (Wemmuiled, gL meor
Qeulil cpesSledlphal eeulLSemns 2 mlehd
sieealIusHeT @ UGHeow Geflibns
Hemeoulepierer  cOSIH DG  LOTHMITLOED,
wweagmw  Geusmeowns
BuibHIHSement Q. 6UMIDSHS SUIOTE. 6(H
Anhs, 2 mmiueupn SuhHIsSHeTned &nl
ABNHG BMbSSLIULL eleulll 2 emerfl 1qemeot

LOMMHM&H&n1q LI

100% GeuemeoILIma LoMMHM (LPIG WITE). 6TE0TLIENS

el Buissewed @nevorLmb el

e &H M.

Wempenmuied O1FWeOLIGLD 6@ Gl6uLiL
Buibdlnsdlent Fpevrnenrs , Sibd SwibSmbd
11Y:) 8m GleuLILFl6m 608 (6Th & &lemL BLLI
e FWeLLbH D BT SieUMHemMm LG
UTMISE SiewHDG 6TeTUenS SHMTGeorT
(Carnot) eeuiu @uihdoraisenst LHMIW

SH60T8) SIeNl6dT CLPEOLD &6ToTL MBS .

. eFLWnULL Geuemed
lmedr = . -
2_nlepsFluL L e\euLILD
9] —a.
’]"l:
4
qy - gsLITe0T GleuLiL

e SHH0[HHE 2 MlEehFLILL L Gl6uLILILD

q. - &eflibs Hlemeouleyersr

e HH NG LMHOULL L 6\6euIuLD
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Q@ WeT&HHMIE OEFLIEPEDDEES

As(aedurub) = Asasmwﬂu + AS@@G’D_ 0
Asamwﬂq = AS@Q&)
9 _ 9
Th Tc
T _-a
T, q,
T
—< = b ___ -7.28
T, ‘qh‘
FLoeoTUNM(h 7.27 6 7.28 & UipSHlull
SN=1-— - —— 7.29
n T
T, >> TC
ereor@eu, n < 1
Buindlrsdlerr Fmewmenr  FHelldlsH5H 560

Ueoreuponm) SOILLILLLGSDE.

T
:[1——6]x100
Th

BusGFHmet
F56eN5ID

Sermdlwev snnmi:

abd Qb Ceuemeouwld OFULILIMOED,
&eflihs 6eulin  cpedHSe0lmHE,
ealll  cpesHFnE, 6euluHms  LMHM
(WPIQUITE.

gsL_ITe0T

Heo0TdH& 7.10

0 Smeoflwirkig GumLLmg
anser Suibdrsse, au Grmed 816° C

eeuliublemeouied  erflsSLLGbEDE.  gLpedleoT

eaiuflene 21°C e QmeswBuns
Buwib FHir &l ot siFleuLs Smemeot
HE00THE (.

234

Siey
BusGFmeot T, -T
: < [x 100
F56ligD T,

QhiE
T, = 816+273= 1089 K;
T = 21+273= 294K

Buw15E Hmeor 1089 —294
; = —=""[x100
F5615LD 1089

BuisGHmedr §868HD = 73%

e
S0t 1Seh &@:@
5) 127°C  wpmip  47°C  gpdw
Qeuliurfleme & @pdadH emL G uw

eFWELGLD @M Subdmd o wiFeeuli
weosSleOlmha @M GOILILL ety
Omemed 2 Bleh&Eng. 2 mmiedeor
apeold 6y SpOmed Solyd  Sebeons
Hlemeouled QuihHasHleor siFlsuls FH6lis
Buwss5HMNeneTdH &60016HH (hd.

660t BrmiiuledT o160 G&H6T:

ereor_Grmdl (S) eredrugl LrfliommrinL
eeulu  gpomemed  (q),
(T) euesHs &HewLUug  pG.creorG6
ereor_Grmudedr Sl o160 J K.

e eulILBlemeDWITeD

QIRRISDM SHEOTEMID LOMHMID SH60TEU 1F6MES
5H60T6mLD

uelldaslly 2 (&S, B Speunged

Gumedtm &HEUEDTLONS

SIS
QRSO  SeoTemlo  AiFl&fllLens Sl
wudngl. ueflésliquied BT cpeodan miser

C1FWIED(LPEMM & 6M6IT

Gungy, Sie)eUemLOLIL 60T

SileH QIQMIGLET FnlqUl LGS SiemLoLied
O _eTenSMed, SieUeUEMIOLIL|  CLPEDEEn MISe6r 60T
dml HeIeYSEHHS WL GG AIOHSSEDE.
ueolléaLlly & &L Gung, BT cpe0dsn miseT
QRMmIsHD Henesd 61F6dElermerr Goaib
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FH HLLOD HeOTEMOWL 60T HBTEH6OTMEDT.
BioBleneouiled SLLHD HEBIHD  HEOTEWLD
aiflsflsdng, pelflemeouies @& Coeid
asifefesdng. owreug ueflldslly BIMs
2 @D Gunglb, Sibeod BT Speflwn@n
Gurgid, B cpesenmsafiledr RRISHD
H60TemLo JNF&flSBEDE)| 6T60T HTLD BGHEWEDT FnD
(Wwiguip. euefip HaPeYSHEHLD H6oTevlIF6mE
EFWID(PEMMBETTGLD.  FOFWE(LPenME6Tled
&(RMISBMHD HeoTemio (61601 CmLil) sifl&fléSm &,

ereoT_ Gl sidlsifl&Em &I

= =
h el

AS >0
/ AS<0 | ! AS<0 .' )
III & J, 5 |'I [ L | 'II

I'u _l' !'. Iu' ol E 1
II‘ .'I K lll 3 g

-\-\- o+ j‘u.} ~ __."

e

Y

AS >0

U & $levoriold Floeud eumuy
ULID7.8 Q(QMI&DDSHETEmONH Sl HH0 —
eflem&&LILILLD

L eteor_Gom wrHmid (AS?):

seoflFal aeuliuflemed (0K)&@ Goed
6hS QI eeulILBlemeuleIDd 6 SiemioLidleoT
9 _eooTemowineor  ereorGomll  w&lldlemeord
seoorLmliwl wiepd. 298K ommo 1 bar
Si(p5s Hlemeoulled & eunperfler  Heofl
ereoL Gl opevrs iFCsILGHHe0T S
(S%)  erelTmemPEHSLILILEADE.
QT e0TeIq 60T leulil @uwidbsedlled eLPedTMITLD
eflFlesnerr & dMletTlly I &eDPOUTLDD
ugs seoflsdlenr seofl ereorGrm &y

ereorL_CGmm

seoflgsfl  eeuliufblemeoulled  (0K) ol pd
haBwon@b.  seflFssl  aeulublenesHd
Gwed 6ThS eeaulILBlemeuileib

siementHg Gawrusefler Sl ereorGrmul
wHOSEBD erliGungid CrieH wHllenus
61&ITE00TLY. (HEELD. elemeoruiled FF(bLI(bLD

235

LevGeum) Gamoriserfleor ereorL_Gmml

wéHlysefledmhg, elemeoruledr ereorGmmi
IHDSens (AS?) SevoréEL. (Iquib.

0
-8 aﬂswmu(buaun@l_asm

IRy

AS! =
elemevTelemaIEILIM(HL-&6iT

—————— (7.30)

FHLL & _peunged ereorLGmmid :
"5l|’_|_ Hlemevemiosarfled, 6
Guwmed Gsiw, SiGedT HevflorkisefledHhHal
2 _meun@LGung) erL(bLD ereoT_Gmmi
Moo, S 2 _meunded  ereor@omd
o0l euEIUMIGSILGEADE. &  AS!
6T 60T SMI&SLLIGIDE. Sevfloriserfleor
L ereorlCuma  (S%) wHlysefledlmhHal
Q&BM(b&HSLILIL (bET6IT W) Q&I & dleor

eTeoTLGomilemwis SHe00THEIL (LPLG.U|LD.

&H60015HE 7.6

C(s)+0,(g)>CO,(g) @euelemevrulieot
FILL ereor@rmil wMIHMHemSH HevoTSHH (bS.
CO,(g).C(s),0,(g) pdweupmleor Sl L
ereor_Gomll wdllyser (pwemmGw 213.6 ,5.740,
Hmib 205 JK1.

C(g) + O,(g)—> CO,(g)

ASS = 2 Sgﬁlsuasmsﬁ]smmﬂaun@llazm 2 sGﬁlSlDGUTLI(bIJQLIH(I’_T)L&GT
AS? = {SOCOZ} - {Sg + S(())z}

AS] =213.6—[5.74+205]

AS! =213.6—[210.74]

AS) =286 JK™
Heoto &N ﬁ@;‘f
6). up efluim Brmm UGLILEDL b

s1bGwreflwn wHm Beord SHADG.
Be6uelemevrulledr FlLL
IHMSHNS HE0SHEbS. wpflwm, , H,0 ,
CO,, NH, apdlweumnileor Sl ereorGrml
wdliyser wPemmGw 173.8, 70, 2135
wHmib 192.5 ] mol ! KL

ereorL_Grmmil
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Blem 6D 6mLD oMM Mk &erfleor ereorL_Gmmi

LOMMMIBIGET :

QO Hlevorob BILOLMSEH (2 HSSHED),
Q@ HIwbd welwnsesd (elwnsed), 6
Hlevorold PpeflNGed (LUSMHISOIHED) &
eFwWwev(pemm&erfleot GLimg) eTedt-Eomiil LombmLd
Hapdngl. @owrhmiiserfleor Gung metorh
HlemevemwosEho  Fwbhlemeoulled SpLLsTed
@wrhmsHener a1 (pemmuled, LIMT
eeuliuflemeoulled Hl&DSHSHE0MLD.
AH

rev

T

AS = dier
T

®_(H&Hev ereor_Grmyl:

210} Giomed Flevoriold, 315 60T
2 _m&GHlemeouieD, LS eir (wemmuled
2 m&WLeung) 2_nflep&LILIhID GleuLILID

GmeonT 2 [(Hr&SH6L GeUILD eTeuTLILIGbEMD &I
85 egwed(pemm&EEHmer eredT@Grmll mHmLD
2 _(h&H6D 6Te0TL Byl 6T60TLILI(bLD.

AS . dq rev
T
AH. .
AS fusion = Tfuswﬂ _______ (7 . 32)

JOAATG:)) Hf eTe0TLIg| Gomeon] 2 ([HE&SH6eL
@6ulILILD. Tf eTE0TLIS 2 (H&SHlemev.

Syelwinged ereorGmmLl:

(210} Guomed Slrau, S5 60T
eandlhleneouled, e (pemmuled Syeflwim@Ld
Gumgl 2 nlepsliuepd Qeulud  Gomeomy
el6uLILILD

Syeflinged eTeuTLILh MG

BFaswe(WpemmEEHnerT  eTeorGrmiommmid

Syeflwingeo eredT Gl eTevTLILI(hLD.

236

nE AH,
peflwnged eleuliLp, T, eretTug) &Sl Hleneo

ereotLg  Gomeomy

UnGeummienio 6uq.6UDTMISHED eTeoTLGrmLil:

W) Glomed &\ 600TLOLD, D18 60T
ynGeupmienio euqeuonm| eeuliLflemeouileD,
et  (wempuled @G  YnGeuHmiemio
eulq 1S HOlabH S LHODTETBIHE

LMHOWeNLWD GUTE DG QeULILLDTHMLD
Gumeony UnGeunmiemio 6UIq6UDMM)] G6ULILILD
eTeoTLILIbEM G- BF65W6D(PemMEHEITE0T
UmGeummiemio
6UIq QULDTM)ISHEV eTeoTL Gl eTeuTLILI(bEM &

ereorL_Gmmiy LOMMHMLD

JGAAT:)) AH,
UnGeuHmIemio g EUDTM)| El6ULILID, T, 6T60TLIS)

ereougl  Guomeomy

UmGeunmienio eulgeuomm| QeulILElemneD.
&H600THE 7.7

0°C eeulLblemeoudsd 1 GlomedLieoflbai1q,
Bore o ®BEWLCuTs MHewd ererGmmi
LMD &M
Gomeoni 2_H&sed eauliw gy 6008 ] mol!

HeoTHS(bdH.  LeofldasL1quieor

siey;

AH, gese = 6008 Jmol™
T,=0°C=273K

273K

H,0(S) —ZX 5 H,0 (1)

AH&@@Q@

T,

f
6008
2 B&SH 273

=22.007 ] K™ mole™

AS

2 BESH

AS
AS

DI(IGE T
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e

o
ST SN (h 6@_?‘
7) 351 K @eulumflemeouied 1 Gomed
6T &5 60TIT6M 6D Syelwmé@Lo
Gung Bl& gL ereoTL_Grrmidl
LOM MM &6W & 860018 & (h. 6T &&60Tmedl60T
Gomeomy Syelwimsed QeuLILL Sl
39.84 k] mol L.
7.11&060 sLI1q60m SHHMed (G)
el Qussellwed  @mevorLmb
eflfluiledr @ (WSSO  LwesTTeuTE,

eIl  Plubsenenseflr  &p Q@G
ellemeotwlledr HeotevflFemaFsH HeoTemioullemeoTdH
A GSLD.
erbgels
elemaulesr 2 gy

IG5)10) W11
UM &SIT60oT(h
@eveomoed QB
e1&Wed(pemM  [H&(PMUTEIT  HFCFUIEOL DM
SHEUTEU{ 1FEmE CIFWIO(PEMM 6TE0TEYLD, SieUeUTm)

&600TL 1560
BlubgemeotuileD,

Bevemevawenfled HeoTevllFemEFWIMME| 6T6OTEYLD
SDWPSHSLILGBFHME. B SOTOIL  6uMLpeled
UleoTeu(BD  TbSHEISHHTL(b&H6eT 2 aTerfliL
ueo georesfldemawinesr @up wHMId Ceudls
E1FWIEO(LPEMM&HEMEN HITLD SHT6voT&EMmILD.

1. smed Spres  6sMLGHDE.  Sy6oTmed
erIGum &b SHeoTev |FemFWITS

Geeo(gLoL|6uSl6dem6D.

2. 9 &l Gembliluled (coffee) @@Ll
FI&EHEMI  HEOTEU|FMFWITS  HeDTHME.
S} 60TITED, HEMIHS
HeoTeol|FemaFIITS  LO6OOT(ID LI HIRISETTSH

&1 &5 60T

2_(heumeudleDemen.

3. @l gL meor aumbefledmhal &eflibs
UNBHEHSHS UMLFDE. S601med, G6rflibHs
eun@efledlpbs  gLMEOT  QUNBHEHHS
Q6ULILLD SHedTevflFemaFwIng LUMiieudledemeD.

237

4. 81p&aetorbeTem LLSEH 60 SILigl|eTemeTm),

eumy  Hobw QmB  GSWIHEmHE,
QeuDMIL TS SLILL L LLHEODT(H
SVIPIDS H60T60fIFEmFIITSH eumwy

eflifleuenL HMG). 606D, HUSHE0T LOMISHEMED
61&LIEV(LP 60D LLIITEDT
C&HEnMIGBEHD Q6T Gl GQeTmIE
FHlreTeus) He60T60flFemEWINS FlBHLp6YSH 6D6MED.

SIEMEVT H & euIm

560T6011& 6M FILITEDT &)
°:>°:°°o e 0° :
208e00° 0 0% % o o°
0%%0 | T 2 “oo
HedTevi|FemEWIDD &

ULLD 7.9 56e0Teufl&F6me 615 WLI6D(LP 60N ESIT60T
eflem&&LILLLD

8hs T(hSHBISHTL(h&ET60lBH S
QWM Semsuled seterllFemswng  [HlaQn
QFWe(WemM&EHET AFMESSITET  HlemaFuied
SeotesllFemawIngs  Hls (PTG 6T60TLNS
M EGMLD.

BemsiGuTenBeu 6ILIIBLOLITEDITE0T
Qeuliub 2 1SlpellemetdHeT  GedTeuflFEmnFWINS
Ha&p&eTmeoT, ThdEHSGSM LIS L5&HBse0fl60T

eTfled eflement.

CH,+20,— CO, +2 H,0
AH= -890.4 kJ mol

LOMHEOMIT(H T(bSHEISSML (b Sible0 &I

HbBlEmEOIITSHEH6D 6l6m 60T
H*+ OH —— HZO
AH= -57.32 kJ mol

SmHsGundlaib, de aeuliLb asmer
6XlemeuT & EhLD He0Tev lFemFWINS [Hl&LpEl60Tm60T.
TbSHEISSTLLTS, SibGoneflubd emmHLECTL
Bifled HewIsHed QeUlILSE E&TeTeNemeuTUWING
BhHs CunHeID &e6dTeufl&F6mFWITEDTS.
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HO
NH,NO,—=> NH,* + NO;
AH= + 25 k] mol™*

GLH&HE0uTL. 6T(bSEISHSHTL (b6 160([BH S
BMD  HeoTeu@o  (PueiihE& euT (PG,
Qellld 2 15psHed  eTeuTLE  HEUTev |Fem S
Hapeihsneor sngH&wner SHnmeoofl LG
SieoTr, 2_SHHTUTSHLOME0T SHTT600{] Si6D6D. (I
Siemldled gnUGD SHMMED  LOTMHMEISEW6IT
6&MeToTh QU
Geauglaflemenr Hleowon? Siebe0g Hlensm?
ETEOTLIENS [HTLD STLOM6011&HE (LPIGUITE). S 60TITed

LLGBGL  SIgliuemLWwNS

el Quisseled @mevorLmbd eflliug
HEOTEUIFEMFWITEDT QB 6Fwed (pemmuiled
eTeon_Comil  Siflaifledingl. Speommed  eredn Gomil
AF&fEHGID SNWEVTHE FWO(LPEDMHEHLD

He0T60f 1FEMFIIMTSH HlsLpeuglevemen. 10}
llemeotuiledr  FeoTevlIFemFH ~— HEOTEMIDEMIL
Snoneflss BLHG — LOHEODTEH Gl

Buisseilwed sy GCoHemeuliLibHD &I

el Buisselwedeor SmevorLmiD

efdwneorg, elemeotuletr  HedrerllFemEs
HEOTEMLOEMUI SH6v0TL MW LILIEOTU(HLD 6uemSHuiled
"flev  sLigeom s;bgf),r_r)@" eTeoTH  GleuLiLl
Buisseilwed smienl, SIN(WSLILIGSSHEDE.
1870&afled
eTeoTUeUT ey  HLIqe0m
UDTWMISSHTT. 6T

QWM  Semwliied
" HemL &8 191 égbg')msi)" 6T60T SIEMLPSSITI.
Seleummmed 10} Geugdlalemeot iy
OBMLTL6mL LI Geusmed

LIWETL(b$SSH5SH HHMDMED S S LD.

"ngsonsmd.l aﬁlebennﬁr(baglﬂsiu"
omene  (G)
8hs SpHMEmeD
Geuemed  QFLIUSGHS

QF LIS &

&6 &L19.60 HMHMEm6D LI60TEUBLOM M)

6U6MT LIM)|5SE0MLD.
G=H-TS------------ (7.35)
dlev  slgeon  HOMO(GC) QG

GILIMHEDOTEMLD ST LisTorLN@LD. Gogiitd G 6TedTLIS |
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eDemD H LML Hlene&FsFmTLMGLD.

LOMTMTS eeuliufleneoulleoen
siemoliunerTg Hlemed 1 eOlph&  Hlemed
26@ LIDOOWENLUWD  OFUIED(PEDMHEMILISH
& &IGeurb.

G,-G,=(H,-H)-T(,-S5,)

AG =AH - T AS—————— (7.36)

AG-er (oY (NN eTeueumm)
elemeoTulledr  He0TevlIFEMF  HEOTEMLOW|L 60T
QSMLIYUGBSSILUGIHDE  6T60TLemS  [HILD
&MeooT@UIMLD.

HD SiMlibsLI,
ASQLorrg',g,Lb: ASaGt»Loth + Asq_:,g)éu

Qw WeTaswed(pemmuied (&lomblemen),
SievoTL S&leor 61601 Grmidl ommmID Ly e3e8luiid.

AS=0[""AS -AS

siemioly q5196b]

CoaIbd 6 FHEnE AFWELPEDDSHE

AG=0

QM HTallFens QFWDIPDDSHE
Asmgg’yo , TeoTB6
AS >0

QLOMHSHID

Asa@mgu + AS%\LPG;J> 0

dq, ..

AS gpuoiy, T —222 > 0
T

AH .

Ass.swuq - O > 0
T

TASaso:wlllq - AHaamol'Jq >0
_(AHaso)qu_ TASslw)Loﬂu)>0
—-(AG)>0

aTeuTGeu 6(H HeETEuilFemE AFWIELPEDDHE
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AG<O0
AH-TAS<O0

i.e.

eXlemevTudl60T
(TAS (1emioL1y))

AH (a1emioLiLy)eT60TLIS)
eTe0THmevLd LOMHDLD,
eTebTLg| Lwignyeen Geuemeveml QFILAISNES
HeMLEHHMGH HMHMEL 6revTLILIbEHMS). eTeoTG6Y,
AG eredtugl LweneTer Ceuemed QFILIOISDE
HewLESHS Gnlqgwl  HEIHODED  SHGSLD.
Bsanreoussleomed @& @ eflemevruieot

&L 160 SHMHMED 6Te0TEYLD HBWILILIEME.
&b HeTeslFenFWDD AFWEPEDDHESAG>0.

&6 S 1960 SpHMEL LOMHMILD HeWLOLIT60TTED

FLWLULL HlarGeuemed

DTS Q6ull Si(RSHSHlemeouled, 6bd 6
SiemLINH &L

AG=AH - T AS ——— (7.36)
BIOMIbSHLIG,

AH =AU + PAV

.. AG = AU + PAV - TAS

eeuliL Suwisseilwed (Pp&Hed el

AU=q+w
eeuliu @uisseflwed Soesormbd eNlliLig
As=1
T

AG:q+w+PAV—T(%)

AG =w + PAV

-AG = —w - PAV

239

PAV e160TLI&) LOMDTS LD SHRESSSIDGS e1inms
allifleuemL g eomed QFLWLILIGLD GeusmepemiLl
&P&HDG. ereorGey, LMIOTFH G6ULIL SI(RSS
Hlemen&arfled, 6 EFWeWemD HlaH RGNS
goUGbL SLIgem HOmed Gewmey (—AG)
eTeoTLIg  Siemoly  eFLwD  elfleuenLged
Geusmenemul

selliss  siemwiiedldhs

UM lqul SiFlEULF CeuemedHGHF FLOLD.

7.11.1560160f1&608& 61&WISD(LP 60D & (ETHE EIT60T

siglinemL eflgl(penmaeer:

abd QW  6§wWed  (pemmuieor
Be0T60{156mE HEOTEMIOW|D cpeiTn)| EleuelGoum)

SMI600{|&H6maT QOLITMISE HeMDED .

* QU 6FwWe(pemmuiletT ereTHmedL] LMMMLD
F:Y G5T)

SIFO\FILIED

auHHBIGHSTED,
(P EDDUWITE0T &
615 WIEL(LP 6D LITGLD, BLOGILD
(AH

wdlliemu
el6uLILILD
2 16p
SHe0T6uf | FEmFUITS 51&Lp60ILD.

T HTGSM2_emLWIF))

* & Q& WIeb(pem MU 6ot ereor_CGmm
rHob CrI&GM w&llenu aUDBIHHSTE,
SIFCFWIED (PEMMIITEITS SH60T60{1FMEFWITS

Hlspeord. (AS Cri @2 _emLwig))

* @ oflener setaflFemswns HaL,

Gumanmlw  Snevoriqedr  OFHMESLILITE0T

sligeom  SpMmed WHHIIY  Sevongliuns
edlienenw ountpss Geuedorhld.
sipneugs @ elewenr HeoreflFemsuins
fepausne® CsHemeuwiner HiLbsemeor

AH-TAS < 0 eTedTUST&LD.
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I Leuemeotr 7.5 elementaerleir seitenllFeme Heotremiolbg) eleuliLl [Hlemeoulledr elemerey

AH, | AS, | AG,=AH ~TAS, eené&D eXlemé &L

r

— (atall T) siemevt g SIEME0TH)| 616U

T i 20,(g) = 30
eeuliLflemeoserfleuid .ﬁm@aaﬂ@m 5 (g) , ()
SH60T60{1§6MFUIT60T &)
— (atlow T) @emmbS &eODbS el6ULIL
: : IElemeserfled
UL ILblemenuiled Ny
S - &H60T60 156D SWITE0TS)). EUMLGS6T LITLIL| S6UTLILI(bS6D
+ (athigh T) 2w | 2_wii el Hleneoserfled
eauliLfbleneouied SetTevflFemELIHME).
+ (at low T) Gemmibs &eODbS el6ULIL
: : Hlemenasarfled
Ul ILIBlemenuiled . o X
] F SeoTeuflFensLNMG)|.

65 SH|6TUTLOD 2_(H&SH D

—(athighT) 2wy | 2 wiy eeulin flemeoserfled
eauiuflemeouied SHE0T60f | FEDFUITEOTS).

SMEVTH G| Q6L
Hlemeoaerflgd 2H,0(g) + O,(9) — 2H,0, (1)
SHE0Te0 | FEMEFULIDMS).

+ (atall T) siemevt g
eeuliLflemeoserflepid

@bs s L euemevoriuneord AH wmmib AS Sy dlwiemneu Siemet $8 616uLiLl Hlemeoserflepid, Glom
SO peTemeunmn @LUsns &HSSD OsmetorbeTensl. SeueurnnsGey S HoHe Geuetorhld 6reor
sieudliflevemen. e Ceudl elemenruierr settavflFemaseotemiwiners, CoGe G (beTeTeurm)
eflement [flepeusn&ETeT  eumLLlensoT LG SHADE. BHFHMeW  EFWEPenMS6rleT
Geusloment g QeaulIL Buwisselwied &euoflliLsEnéd AumbuLL, eiener Geusedlied sTevofl&ermed
(kinetic factors) Somesll&aLbLEDE.

H600THE 7.8

1
300K @euliu Lfglemsuuﬁlei),CO+(5) O,—>CO, eaem eflement GeoTeollFeMFWINEDTS)

Ter&HSM(b&. CO, wpmid CO gpdlwier 2 _[Heureusnaenerr Sl SLIQEN HMHMEd LOMHMIhIGHET
WemmBw —394.4 HMb-137.2 KJmole ™.

1

CO+ (5) 0, — CO,

AG® =3G° ~ 3G
60T

et f ellemeorellemen QOLITIHL &6 f eflemeuTLi(h OLIMBL&6T
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1
AGOG]S]&DGOT: [GOCOz] - |:G0co + 5 G002:|
AGgene= — 394.4 +[137.2 + 0]

AGeneor= —257.2 k] mol ™'
QBM(b&HSLILL L eeuliublemeouded

wHIY aHIGHenw unHDE),

eTeoTGeu eflement HeiTenllFemEWINS HlaH(LQLD.

AGY

eflemeot

&
8) 300K eeulil Hemeouled &b Geugl
eflemeoruieor AH wpmid AS wdllser

HeoT SN (h

wempBWw -10 kjmole™! wHmib -20Jdeg
mole! erevfled, elemevtuledt AG o&liyuing)?
AH 1bpmibAS wgllyser  wrmledser
eTeor HIHH 600 K
ellemeoTuleotAG
eflemeoTul60T HEOTEMLOEMI &H600TL M.

eeulil  Hlemeouiled

wdHlemu  HeoOTIHH(HS.

7.11.28l L sLigeom SHpHmed LIHDSH DG
AGY, swflemed MMEN&HELD K(eq)@sovl_CSu_l
©_@lTer OSMLITL:

LB 6T 186D (Lpem M &e6rfleD, SIemLOLILITEDT &)
GLOUMRGID SOMIL UDSSHILET QSTLIHE
swohleneouiled mE&SL. @ Wer Geud
Crosdled, B
Hemasefled Hla (Wb, g Heormed SwirkiE
sblemed  eIMLGbAMS) SiHTeUS, 6Xlem6OTUINETS
8w demssafllQb sSevoriqliLng  SL1q60M

eflemeoriineorsd  @GT

SHMHMEd GHeMOU|LD eUemSUTed [HlsLp Geuesorhld
eTe0Tn GuNHemenT & SHEADG. Dbhlened
snHSWILOHD QeTONGSLD. Fwhlemeouiled, b
SiemLledT HLIGe0m SHMMEd GemMHSLLE
OUDHDBIHHSTED
SMSHSIOTET QETDONGSD. 6 ELITHIEUTET
gohlemed eXlemetTemiLIs &([HSHIGeuLD.

&L emeoT oL G

A+B=C+D

6ThS Hlemeoufeid, Gom smevor

eflemeotufledT SHLIG60M SHMHMED LOMMMLOMEDT S

241

(AG) sieuelemevtullesr Sl
2DHmed  mHmSEIL 6T  (AG)
FLOEOTLIML LG 60TLILG. OBMLITLLbSSLILIEMS.

&L1q.60M
edT6u(HLD

AG=AG’+RTInQ

@hie Q eretug ellemedT G6vuTSHLD.
eflemeT  (GH6TUISHID  ETEOTLIS) " g BlemeowiHm
Blemeouiled,
egnleyserfleor
aflemeoTLI(H

ellemevrelemer  GWLIMBHL &erfledT
OLH&SSMHLIEET INGLD,
elanfley serfleor
BenLBwi

N  ereot EUEMTIIMISSLILIbEMD &.

ewn@pLserfleor
eILI(H&H S MLIEDEDT M GHLD 9_eiterm

glflemeveni SiemLWbEUT &), SHL1q60m
SHmedled  Gomesnetor WMOOL &I
Blawng. sgmeugs AG=0, Guoeaib elleneor
Geousd Q eredTug Swblemed  LMMIE0SHE
gowndngl. ereorGeu GLM&ETOTL  FLOEOTLIN(H
SletTeuBLomm)| LOTMISDS.

AGY = -RT |n Keq

B &FFI0e0TUN(h 6UMEDOTL. — &MLl FLOEOTLIM(H

eTeoTLILIbEM G-

AGY = -2.303 RT log Keq —————————— (7.40)
Gu@ib BT SMibsL,

AG® = AH- T AS*=-RT In K,

&H6001HS 7.9

298 K @euliublemeouiled ) &erdlgg 6meoT
@Gsmemts oo 3/2 0, ——04,
leweis® AGY snetois,  HLLIRSS

G sefled  SeueilemeoTudleor Kp &y
2.47 x 10729

Sirey:

AG®=-2.303 RT log K,
8

R =8.314 JK 'mol!

K, =2.47 x 107%°

T = 298K

AG®=-2.303(8.314)(298)log(2.47x1029)
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AG®=16300 Jmol™!
AG®=16.3 K] mol™!

7.12 eeuliu Suisseded cpeotmnd el

6UEMTILIEmM:

10 e perfleor ereor_GrmLA
Iy eeulubleneowLer Grieldssdled
LOTMISDS. eeuliLblemen &DMEUTS
2 enen@ung  ereorLGomMIWD  GemmeUns

Bm5GW.ThbSHHSHSHT LTS, 1 euefl LO6TITL 6D
sipsssHe, Efldr QeuiuBlened 100°C
& 2 enenGungl, SemLILTETEH SiHSHULEF
aer Crmiemw (215ls  (RMHISDHDSE0TEnLD)
S hlemeoufled 1B
LSBT MIGHET  OBTETHEETI60T WIS S
UG SHEHSHSD SHeWEOHFH CSHTE0TIqHEHGLD.
siemluneng  Gefliellsslund  Gung),
Borefwreng Gefliha Hreuons wrndEna.
Sreuflemeoulgd snl, BICLEDSHEMISHET
FOM| HHHEDTMET. SiBNeUs SienLITeor

61 M6T0TLY (H&GSLD.

oGl GemmEng. Ssemerr GLID
Geflieléd@n Gung, Bomers 2 eophHa
uesfleslly LG &ShisHener 2 (HeunsH&SEDE.
uefldaLlly LgsdHSelemer B cpenddn niser
SiHle  QIRRIGLET  SHEWLOSHBLILI(HEH T EDT.
Bseorned  siemwlifledr  ereorComd  1O&
Gemmeund Qe SLD.

BMD Bbs Hleoord LI &Hhi&Hemel
QerGoed  Geflielssn  Gus,
Sieooll&Camemer  SeTmiserfled  SDTHEI6TeT

U &

CPE0&En MISe6ileoT siglie GEODHG
asneorGL  61FeaID.  GEd  SiemeusH6T
Had Gemmeund BheIL 2 _[flemoemul
6\ &HITE0OTLY. (H&HGSLD. (1)L (&6mMEUITE0T

(RIS DHDHETenL) eTeoT@eu eredr Grm s
&6mMeUNeoT &lllemU aUDMI[HEHESLD.

seofl 1ymeflul eeuiuflemeouied (0 K
siveng -273K), smsHlweons SiemenrSg)
auemd SUIHShHISEHD  HNISSLILIHE60TDEDT.

242

&b UNHET SHeuflll Lyeslul eeuliLfleneosmil

sMSHIHWens pdhs  wewGo  seir,
S EULILIHlEmE0 MU SieWLILI (LPIGUITS).

Qeulil
el &g,
QWM GeODUTLDD L&SSSHler ereor Gl
&y I eReSlID. LOMIMTS SO
6T600T600f 1860 & Ul 0T 60T 210
eunefleor eeauiublemeemwl Hevfl 1L eaeflul
QeUILFlenE&ES GHMMES (WIGWITE)], 6T6OTEYLD

Buwsselwedledr  ePeOTMMLD
gseofl  eosflul  Qeuliublemeoulled

g &erfled

BFH6m60TdH FnMHEDMLD.

(210} O&& gflwuna SIEDLOTH G| 66T
LI S Hl6m 606D &H S,
lim
§S=0
T—0
1Y LT
I.=:= ﬂl!='
Il‘." - Bg ®o0
LD @9
oo ®0
@000, il

UL 7.10 eeuln Susasefluiededr epeoTMTLD
el

seofl§&Lfl a6l Blemeouiled,
GEMDUIMBETET LI SHISET Lpefluisens il
aFHsomeot ereoTGrmilemil 61&IT600T(HET6T6DT.
geofl ereor_Gomilwneorgy erIGUIGID 6T HT S
wHllenu OUDBIHSS (LG WITE).
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LML &&(H&H&SHLD

SyHmed, Qeuliud wHMId Geuemed SpHweuHBIHHHLBW 2 _6Tem OFHTLTemL eené LD
sinledwedledr uGH Qeuin Susselwied ereTlLGHDG. el Quissellene SDHLISHET
(PSHEWLCHTSHSLD (1) IHEUHSIITET SHDMEWED LDHEDT[HEUDS SHDMEDTS LLIMHMISHE (2) LbGeum)
EUEMSHLLIMEDT SHMELSHEWEIT LILIGITLI(bSHEIHED SpSFweunenm LD HHDHEEd ShGLD
SI6MLOLIL:

Siewlly eredTLg el Suisseluisd Spednd eTbhdHss SMETETLILbLD JHevoTL &Sleor
gOSHEID QI UGS SiemL 6T60T eUedTWMISHSLILGSDS. Uil SuisH&eflied SienLLILE6T
CLPEOTM)| 6UEMSLILI(HLD. SieMEUITEUEDT (i) H6vflHS SiemioLi (i) epigwiiemoliy (i) Slobs SemioLiL.
Floev:

Si6voTL S avl6ier, SiemLoLILledT LG S s G600 SHeM 60T SEILD &y LP6D 6T60TDEMLPESBLILIbED ).
6T6LEM6D:

SiemLoLIenL, & Lpedl[BbH&l LNflSELD 686D 6TEDEMED ETETMEMLPSSLILIbEM &.
eeuliL @wisHsHeWIed LIOITL|&ET:
siemwLiflerr Flemevemiul L (bGLD OUTMISHE HeWIOWD 6THGLI LievorLd eeulill SuissHeluied Lievory
TOTEMPSSLILIGBLHIME. SbHsL UetoL&eT metorh 6UemSLILI(D (1) ELMHEtoTemD &FMITLIEsoTL
— 8emeu GUNHefledr SieTemey OILMTMISHS LOTMIEUSH LMD (2) EILMIHETITEmLD SFMTLI6ToT — Eemeu
eumpefledT Siememer QLMTMISE! LTMISETMEDT. HTedTG iqliLenL Geuliu Suisseduwed (U, H, S
LHMID G)LIETOTLISET 2_6iT6IT6DT.
eeull @uwissewed O1FWEL(PemMS&HET
eIl o aFwesnmuied aeuliLwnmmid Hspeudlevemned (g =0 )
eeuliLflemen DT QFWed(Wemmuiled AeuLiLIflemed LMMMED 2 6Tengl. (dT =0 )

SIS0 MMM FWeWenMuile SR SSHDIMMMOE 2_6Tangl (dP= 0))

&60TBN6M6Y MM C1F WP emmUiled Heurieney LMMMed (dV = O) 2_eTeng).

&HMIFOSWE (Wemmuiled 6(H SHemLILTETSI, OSTLISFWmeor LebGeuml MHDEISEBHSES 2 L L L
L960TE0TIT SiBH60T 2_600TEmLOWINE0T S TIOLIHEDEEE WerTd HHoUHDE.
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3153 mmed (U):

SiemLIT6T 1% HDOMED ETEOTLIS HEWOLITEIETET SeMEVTHF 2L 8n MISHETTEOT HHETSHEET,
SiLevfl&6l, HMID EPED&HEn MIGHET SpSllemer AUDBIHHSEHFnIqW SHDDeVs6TleT LHILILEEHSHE
ELOLD. (D SeMIOLILIQIETET S16MEDT H ) CLPE0E . M)ISH6ITI60T GILOMSHS SpHDHMED 6TEOTLIS SHeWEUSETleT)emL LI
BLieuuwiie) oM Siflie| HHOEd, sEHE HDMED, DTy HDHMED, LBIETEOTENI HHMED,
LHMID CLPE0&FR M) eMLUI(HbSHETTED 2_6TUTLNGLD SpHMEd Sh&AIeUDNIET G (bHEOTSLD.

Gl6uLILILD:
GleULILID SHe0TH, 6 SemLiilenent &LellellBH& LNfleELD eTebemed UPIGII &L HSLILIGLD

SHDMEONSH HHSLILGEMDEI. C6ULILID 6T6dTLS| 6H QUPIFSFTIL Sp&SLD. AaulILSH 6ot S| 160G 396D (J).

Geuemed (W) eXlems (F), wpmid &L U1 eLwF&ulledn(x). OLBHSSS FTens Geuemeo —w = F.dx ereor
UMIWMNISSLILGIDE. Geuemeowineors g2e0&H6fled ensHsLLbEDG. FTeus Geuemeoulleor
Sl s1e0® g2 (J), R aunyeier alifloienLGHed Sie0e0s F(HHIGH Bl Gumg aFLWIILIGLD
Geuemeowimenrg w=—PAV erenild OBMLTL6m60TE 618 TE00T(H HE0OSHEILLILIbEMDE.

eeuliub wHMID Beuemeouledr GHUIL (b HemL(LPEOD:

"y

SiemioLifeoTmed euliLb 2 mleh&liLpd Gung :+q
SiemLINedl & eeulin aeueaflGumio Gurgl : —q

siemLliieormed Geuemep QFLILINLGLD Gurg @ -w

p 0N

siemLolifedr 158 Geuemed QFLIWILILIGL Gurg : +w

eeuliu Quisseiled elFlser:
IheeflwienSl:

@nevory QeueuGeum Qeulil  [flemeoserflapeen SiemLILS6ET SHeoflSHSHeoflins  epesTmmD
SiemLLL 60T 66Ul & Hlemeouled SphHamed ,Sihd [ AMWLSHEHD SHhiHEHHS6T 66Ul
gwhlemeoulled HSHSLD.

WwaevellSl:

SHDHDEMED SHp&HSHEEUT SV SHPSHHEEUT (LIGUITE], SH60TTED (H CUEDSHWITET SHDMEMED
LOHEOMIT(H 6UEMS SHDHMEONS MMM (Wb, U=q+w
areorenedlll eretTLFH QB QaulL Buisbseiuied L6t p@b. erenrgmeolll H ereitug o1& Spmmed
LOOHMID SIRSHSLD SHevTSi6ene) Geuemen 6T6dT euedTWMIGHSLILGADGE. H=U+PAV. eretrgmevlll omHmLd
AH=AU+AngRT

eameveid:
LDTMNS SHEUTSIEN6Y DAV DTS H(PSSHSHe0 H ellemert eH Liquied Hl&pHSTEM
Si6bedG LD LIgsefled [HlaphanGeon, 560t Spmbu womib Smidlleneodst wrmmSlLiileor,

sieuelemeotudleor ewondd ereordmevldl wELLY MMMWed SHHGSGWD. eTeoTHMeLl WHlllemu Siemail
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&HIQ.60TLOMS 2_6iTa 6lemeiTHEhHdHG 6lemen eXldlemuill LWeiTUbSHS &600TéEIL 6DILD.
eeulu enys Hmerrsen( Cp ommid C, ):

& GHUILL aailubBleneuie, @Ied Hlemmujetar aumwafledr QeuliL Hemeenil, 6H G &lifl
2 wTSHs CoHemeuliLpbld QeULILISH 60T SieTeUTe0TS SiGE0T Q6ULiLl gMLSS M60T 6TeuTLILIbEHMEI. Sems
@nevorh eleueuGeum) HILIbHSEmeTSH6rfl6bd Si6MEHS(LPLG LD,

(21) IDNBSIRSSSSe0 Co=(dH/dT),
(=) orprgseotsienaied C,,=(dU/dT),,

eeuliu Quissewiedeor @mevorLmpeld

Q@ ellemenr Hl&H(QLON, SV HHPTHT ereiTLenS Qaull Suisseilwieder @metormb
eflflseooll&ding, Goeid GeulLbumub Slenssememuyd s nFng. eleneruller georefllsens
Seoremoemll 6Xlenss eredrLGrmll (S) eTemd HEODIH Hleweogsmienu AHMB(PSLILIGSSHIHDG.
eTeOT Bl eTebTLS (B SEMILINET QErRISHD SHEoTEMLD SieDedd ETHM SHEoTEMLOEMI Siemedl(hld
LI6OOTLIMGLD.

eTeoT Gl &nmmy):

QM HeoTaflFems 6FWe (wemm HHWLEUTE, QI leurLsHler ewnss ererl Gl
aFlsf&EHng.
e&Hevel60T — LNemMhi& &nmm):

QM &DHMIF aFwe (emmulle, gGLMeT 6Geull cesHdlmHe aulusHens 2 mlepsd
SieIeeIILSH T QI UGHemw Geflihg Hlemeouleerar cpOSHHNE LOTHMITOED, (LP(LREUSID
GeuemedILIna MMM lq Ul QUWIHSHITSHSH 6060 61l 6UEMDSHS G0N S
Hermalulei snnmy:

61hg Geuemeow|d EFWILIMLDED, G6flThg G16ULILl LRSS OHHSI, gL TeT Qlaulil cpe0SHSINE,
QeallILSEMS HLS5S (PIGWITE).

&llev &L 1q60m SpmHMed (G):

&ilev sl iqeom pmmed G = H - TS eteor rILUILLLGADS). @@ 6&wed (pemmulledr &llien
&L1q6e0m SpMmed rmmd AG =AH - TAS .

L sL1960M SHHMED LIHDLD LHMILD &Lolemen mmledl&eT NedTauBLOMn| OSTLILLbGSSLILIGED .
0 _
AG® = -RTIn K,

cwedTmmd el
sevfllyedlul eeuiufleneouled @ GSePOUTLDHD Huwl Lg&SSHler ereorCrmil gl
I e8I,
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&I

=
@

I giflwneor eflemLemwd O\FIfley O\FILIS.
1. g eeuliLflened LHMID Si(RSSHS5S6L g loail 6ot Lfllonmls esmeTeTLILbLD QaIILSSH 0T SieTey
&) AE 2) AH @) AS ) AG

2. @uihensuiled Hls(PD SHeMETTHS OFILIENLPEDMEETHLD FHlemaulled mL &HHe0Tm60T.

1. eredr_ Gl Gemmid 3. ereorameLldl o1l sIflé @D

8. sLliqem SyHmed SiflsIflEHGLD od &L1q.60I SHDMED &6MMIU|LD
3. el o aswewenmuiled LI60T6x(HELEITEUD M6 678 2_6T0T6mLD?

) q=w 2)q=0 @)AE =q ) PAV=0
4. &b 6T O1FWILPemDUTED Si6ToTL SFl60T eredT Gl LomHMID

a1 >0 . >0 &.<0 .= 0
5. 6B mebedlIedL] eurly eleuLILID M (Wemmuiled eflifleuemnL6dl6d

sw=-Au . w=Au+AH & Au=0 . w=0

6. LedTeu(BLD Siemeli(h&erfled GIIM(IHECITEMLOSIT LI6ToTL|
al. flemm ). HEVTSIETEY 8. eretimevL] od __Beon
SHE0TSIEEY

7. 300 K eeuliufBleneouded 1 x 1073 m’sersemeledmba 1 x 1072 m® sersenelng 1x10°Nm?
SIGTEYETEI LOMDIT SH(RSHSHSH6V 6([H HevedlwtebL] eurw] eXlifleuemLujd Gumgy gL L. Geusmeoudeor
Sieey
& -900] 4. 900 kJ 8.270k] . — 900 kJ

8. erflHed QeULILID 6TLIOILIM(IQEID

1. Cri@n HL 2 _enLwig) 3. T HIGM HLILY 2_emL W)
8. oeflunb . CrIen oiebeng erHIGn wWwH 2 _emLws)

9. CO wpmiob CO, sydlweunnieor 2 _Heunged eleulin wHllser wemmGuw -26.4 kCal wmHmib
-94kCal, snyuedt GomeoTméemenlq.edr 6rflded eeulil oSl

31+ 26.4 kcal - 67.6 kcal &.- 120.6 kcal . + 52.8 kcal
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10. C(eweurid) > C(&nmssemuL), AH erdli@mlyenLwig & Sollibeus
3. MEUTSHEDS XL HTM6MLIL P& [FlemEDLIL|SHE0TEMLOC\SITETOTL &)
3. MEUTSHMSHENL ST 6WLIL. P& SHMMEW6D C\SHTETOT(HETETE.

8. @revorhid FLoIHlemedLILS HEOTEMLD C\HTETTL 6M6U
. [HlemeoliLsseoTemioemw [HliTevotulses Quieons)

11. AL,O; ommio Cr,0, gydlweumnileot 2_hHeunge ereorsmedll olliLseT (wemmGuw —1596 kJ ommjo
— 1134 kJ, erenfled 2Al + Cr,0, > 2Cr + Al O, ereoth elementés® AH ogliy

o1 - 1365 k] 2. 2730 K] 8. - 2730k] - 462 kJ
12. edTeu(HeUETTEUDMIET 675 QUL QuisHsedlied SN Si6d60?

Sl SBSAHMHMEL 8y  ereorgmeLdl

8. ereor_Gomil IF. 2_gmile)y SHMHMmed

13. @ cwiqwl sHevenfled,epr Gomed SiGonesflum woHmId 6@ Gomed emamLTmer &Cemmendh
&H0&BUILUL(H SiCwneflld GCemmemmdp 2 _(HeundsLulLmed  Seueiemeoruied

a1. AH > AU . AH-AU=0 @& AH + AU=0 . AH < AU

14. @ siemwlifetr 155 4kjoieney Geuemed eELWIILGEDE, Coeaud 1 kjoieTey GeuliLLON6TS)
siemLifeormed GeueflGUDODLILGEHME 6T6vfled, 1% SpHMEdlEd EMLIHLD LOMDHMLD

al. +1kJ . - 5KkJ @.+3KkJ /. — 3 k]

15. 259 C Ceaauliufleneouded, Simmbs (waeneuuled 2_atar enaml Grm &Getflé siwblessgIL 6T, 55.85
&amb Spioy ( Gomeontt Hlewm 55.85 Hpmid Gomed—1) elemeotLiL (b AeueflGWMmID emenLTeedT
eumujeXleotmed FLWILILLL. Geuemed

a1 - 2.48K] . —2.22 k] 8. +222Kk] FF. + 2.48 k]

16.2 Gumebaer HebeOlIeL QIem eumyemer nom iRdssHe 125° C edlmha 25° C &8

GefiTeNs@oGuTsd  AHeor  wdliy [Q&n(bé’:ﬁzl:luﬁl_gj C, =§R]

al.-250R . - 500 R &.500 R . + 250 R
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17 . C(g) + O, (g) » CO, (g) AH? = - a kJ; 2 CO(g) + O,(g) > 2CO,(g) AH® = -b kJ; erevfled
C(g) + 10,(g) > CO(g) erédim eflemevrés® AH ol
b+2a 2a—b b-2a

3. . _ . [T.
5 3. 2a-b @ 5 5

18.0°C @euiuflemed HmId latm pssdHdHled 15.68L WBHCHedT wHMID LILIGUET SH60HS
aIM&HSHemaNeDI!  (WHPIIOTS  6flss, SiCsHeail  SipsshHeneoulsd 32L  oséerdleger
GaemauliLbEng), eTerflled &b eflaed elemeoruied AeuaflliLpd AeuliLGHeor ierey k] Sie0dleb.

1. - 889 k] . — 1390 kJ @. - 3180 kJ FF. — 653.66 k]

19. 158Bse60t HMID FrF&BH60T S Bweumnniledt emevori NemdsHed SpHmedaET (WemmBGul, 360 kJ mol!
wHmIb 620 k] mol! erevfled C-C gmemm LNemevoridedr Liemdsed SpHmed.

31. 170 k] mol! 2. 50 k] mol! @. 80 k] mol™! 220 kJ mol™!

20.916m6e0T5H 8| 6\aULILIHeneSHETIID, 6([H HeoTevflFensiineor 6Xleneotsd Sifliimeor eeuliL
Buwisseilwed I 360 60T &H6IT

a1 AH < 0 opmb AS >0
. AH < 0 ommio AS < 0
@. AH > 0wmmib AS =0
m AH > 0 wpmib AS >0
21. @ Siemiolifeor QeuliLblemen LNedTeuHD _ 60 GMMEME.
3l eealuflened M eXlifleuemL &H6d
). GuLILElEm6d LMD Sr(IHEIEGS6D
8. aeuliub o efifleuemL&Hed
FF.  616ULILILD LOMMIT &(HElESHSH6D

22. @ mevedlwedy eumuedledr eeuliLiflemed LMD WeTaHhRIGSHED aFwexwemnuied, q, AS wHMID W
SpFweunmlerr GSHl&HeT (WemdmELL

3+, —, — 3. -+, — 8.+ -, + F. —, — +

23. @ Hoeusdleor Guomeony Syelwnged eeuid 4.8 k] mol'l. sgedr et Grmil wmHmH wHIIY
16 ] K~! mol-lerevfled oibg Hoeusdleor a\snslbHlened

21.323K 2.27°C ®. 164K /. 0.3 K

248
athiyamanteam.com | TNPSC Exam - Video Class+ Test Batch-| 8681859181



24. YetTeu(BLo elementaearfled 18 SiFlesULE eredT Gl LIHMHSHEWS ESHTETOTI(HEBGSD?

1. Ca(S) + % 0,(g) > CaO(S)
2. C(S) + 0,(g) > CO,(g)
&.N,(g) + O,(g) » 2NO(g)

/. CaCO5(S) > CaO(S) + CO,(g)

25. @ GO L eflemeoruliedr AH opmib AS wdliyser (emn@uw 30 kJ mol ! iopmib 100 JK 'mol !
erevflev , 6Th3 GleULILIHEnE05HE GLoed 6XlemeuTIINEDTS) H60T6u | FEmEWINS HlS(LRLD.

&1.300 K 230K 8. 100K . 200 C
II. Yedteu(pLD 6l60TMHSHEHHE Fr(HHILOMHENemL Wier]
26. eaulL uis&eiledler (WeHed elFleni &nm.
27. 6@meerdledr 16ULILID LOMMIT Snl L 6D elSlemiLl euemTIm).
28. QLIM(HECOTEMLOS T ListoTemL EI600T(h 6T(bSHEISH SHML(bSHEBHL 60T 6Xl6MSHES.
29. 9e0TEU(BLD CIEFTDHSHEMET CUEDTUIN)|SHE:
1. QeuLILIBl6m6D LOMMIT EIFWIEHLOEDM S). 616ULILILD LOMMIT CIFUIE(LPEDM
8. 31PSHBID LMD AFWIE(LPEDD FF. &60T Si6IT6Y LOMMIT G1FUIED(LPEmM
30. ereoT_GrmiudledT EULPSHSLOM6DT 6UeMTWIENM 6T60T60T? 6T60TLCrmuilufledr Si60& eT60TenT?
31. Yetreu(pLd Hlemevserfled eXlement &L SHeoTemLoemIL HIT6voTUIISSELD.
i) AH wopmib AS 8revorpld Cri@n wglliemu aupmlhseELTg)
ii) AH wopmib AS @gevorhld erdlii & wélliemu aubmlmeeoEUTs)
iii) AH @emm&mg apeormed AS sidlaflsdns
32. &6 SL19.60 SHDDEMED EUEDTIM)].
33. eTifl56D 6TEOTSHMELLIEMILI UEMTWIM.
34. Gomeom 66Ul eDLSSMEIT 6UEDTWIM). SiH60T S6DE WINEI?
35. 2_evoredledr &Beormifl AL euemrm). HGeonif] 1T 1,607 S160G WiIng)?
36. IB(bIFlEMEDLLITESHED 6TEOTSHTEVLIEmI EUEDTUID)].
37. L9 &&8n(b SHMMED ETEITMITED 6TEIT60T?
38. [Hlemen&EMITLS6IT LOHMILD EULSIEEMTLSET 6T60TMITED 6T60T60T? E([H 6T(bSEHISHML(bSHET SH([H.

39. eeuiu @uisseilwedler SmevorLibd eflFlulledr Q1&H6L6XN60T — LNeNTRIS &nDHEMD &nM)5.
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40. e elemeruiedr goflened M6 WL 10 eresfled AG et GBSk eredteor? Sisueflement
SetTev{lFemEWIns  [Hla(Lom?

41. Qb 6uedllemLoLll@ Sible0LD 6UEDIEMLOLSNEG SMTHSHTED HbBlEEOWIMSSLILILOGLITG| HbIEEDEILITES6D
G6ULILID 6 LMMIED): & DMISHG SHMTETOID SHTHS.

42. eeulill @uis&eNedledT cLpeoTDLD 6XlFHlemILl Fnm)l.

43. CaCl, 2_H6eunge61suWe(pemmné@ LMTer — Gamul smemm 615

44. edTeU(HEUEOTEUD M6 [Hl66D LOHMID CULSIEETITLSEmET SH60TL M.
3. eTedTSHMeLLY), 8. ereotL_ @), @. eeuliub, . eeuliublemen,
2 . Geuemen, Ser. HL1G.60M SHMHMED.

45. eauiu Quisseilwiedleor @mevorLmib eXlglulleor LebGeum) snMHMIGHEWET &n M.

46. He0TE0NIG6ME  COIFWID(IPEMMSBET — GTEOTMTED  6T60TEOT?  HEOTEUI IFemE  O\FUIEN(LPEDMEH(ETHEESHTE0T
HUbSHemeoTHEmET  FH(IH.

47. 2183 mmedledT AmLIwiedsemer eXlens&e.

48. umb sGeomflSLLfleb, MM Sevriemefled AeuLILID © I HeUTLILI(bHEmed E\GH6rleUTenT LIL S&iL 60T
leNé & 5.

49. eflifleuemL 6, LLHMILD Sr([HHIGSHD &I emDUedT GLITE) AFILILILILIGLD Geuemepem &HeTuTeHEI(hs.

50. v mebedlwedy eumuyein® AH &&b AUs@L QenLGuw 2 6tem OFTLIemL  eurHed.
SLOGOTUMLIQEUIETET  &eU6leuN([H 2 MmiledLwd  eflersds.

51. Gemauid GGemmewI(h LIGSHSHEN LigHsnh SHDMENED SHeUUISHH(bD LOEDDPS (PEDMEMLL
ellend & &.

52. &llieiv sL1q.60m pMHMEdlEdT AMLINIedLSemen eXlens&s.

53. 259C eeuliuBlemen HMID FTHMTE0TT H(SBHHSID, 2 GoMedSET HEvEdIwIedL| ey, LeTenmuieD,
wrom eeuliLfleneouied elifleuenLub@urg g6t sHeoraieney 500 ml el b 2L S TnIEDS
eTeufled, QFLILILILLL. CeuemedemlLl &H600TEH&(h.

54. senriene) MM &GeoMflLSLLIfleD, cLpe0sdan miblenm 28 O1&mevorL, 3.5 geunly Sigl&6mey S &Herdleedr
assdl, 298K  eeuliuflemeouied (orieions erflsslLlL g eflsed ellemeoruileoramrevorons
aGeomfl S Lflédr leuiLBlemeo 298K  eblpibag 298.45K &@& o wiihgietengl. sGeonfl LLT
ornfled) &l 2.5 k] K1 erevfled, eumujeNleor erflged eretrgmentdl odliiemu k] mol ' oieodled smevors .

55.77°C  eeuluBlemeouied o eten b SewwliNedlpha  33°C.  eeuuBleneouied 2 eier
SONIIDSSDS, 245 | SyDmed LMbEUTE), SHMLOLIL, SHHMIILMLD HMID SH6TITLSHSH6D eIhLIbLD
eTeor_@omdl  omHDrhiGemeT  HeooTSHE(h.
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56. 4.16uerfloetored0 (1RSI, HMID GO L QeuliLifleneouied 2 eier 1 GLomed HebEOILIEOL| ey,
3710] sppmemed 2_mlepd], 2L efifleuenL&ng. 8bs eflifleusmL sedleoTGuUNE) Hlsp ereorGrml
LOMMM &6W&H&H600THE(b.

57 @@ Gwomed Gsmouwid &CemmenmemL 2 BH&HS 30.4 k] semey pbmed GCHemeuliLibHmE.
2 B&S60le0r Gug b eTedtGrmil wnHmb 28.4 JK~! mol ! evfled Gamquud @&Gemmemiriqedr

2 _(H&IHlemedeml  SHM600TS.

58 ymiGuesfledt H'L erfleed ereremedlll w&ny —2220.2 kJ mol! .CO,(g) wmmo H,O()
b Hweunriledr HILL 2 Heunged eTeiamedlll HILGET (WemmGw—393.5 wHmib —285.8k] mol !
ereufled, UmliGuenfleotr L ©_(Heunged eTedramevldl dlliemL SHTeoors.

59. sngngevor &NHlHlemed OHMID FHL Spelwinged eTedrdmedlll WHIILEET QSBM(bSESLILL(H6TETeDT.

Elpanetor HreurhisEbdS peWnHed 66T GO wHlisener &Tetors.

S. No | freuib eendflene (°C) | AH (kJ mol™')
1. 6T &G 60TITED 78.4 +42.4
2. e\ mepiefieor 110.6 +35.2

1 .
60.1 atm sR&55H6 Epsnapid ellewerdd Ag,0(s) » 2Ag(s)+5 O,(g)l AH = 30.56 kJ mol™!
wHMID AS=6.66]K 'mol™! erevfled embd GleuliLBlemeouied AG wHy 1oefluions SbBHSLD
GT0TLEmS HeoTTHH(bS. (i) Sibd QeuliLBleneouied LHMID (i) b CEUlILBlenE&EE Speeneot

e Slemsemil SHmeooTs.
61. 400K. eeuliufleneouled LledTeumLd elemevtuliedr swblemen ommled Keq odlliemu simevors.
2NOCI (g) O 2NO(g) + Cl,(g),
AH® = 77.2k] mol™!;
wHmid AS’=122JK~'mol .

62. swentemioemL. (NH, CN) umb &Geonifl 15 L[fled, siflseney apéerdlgen asaisd efléebEUTE
apubd AU wdliy-742.4 k] mol!, ereor setorplwin’L g 298 K euliubleneoudied LNedTeudnio
elemeoulledr eredTHMELL LOMHMGEMS HEONSHE(h.

NH,CN(s) + % 0,(g) > N,(g) + CO, (g) + H,0(l) AH=?

63. NetTeupld sTeysafledmhgl erdhdledenenr emamlro@armmbd &b eflemeruler ereirgmenLd
wgllemu &nevors. C-H, C-C, C=C wmmib H-H sl Nemevoriserfleor Lemevorii Spmmedseir
WemnBW 414,347,618 whmib 435 k] mol!
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64. Yeoreumld HTeysafledlmha CaCl, LSS 60T LIgs dn.(b SHMMENED SHEToTEHEID.

Ca (s)+Cl,(g) — CaCl,(s) AH{ = — 795 k] mol!
AH?

LISHISLOMSHED : Ca(s) — Ca(g) 1 =+ 121 kJ mol™!

SiweoflLingeo : Ca(g) — Ca**(g) + 2e~ AH; _ + 2422 kJ mol !
e &&e0 : CL(g) — 2Cl(g) AH; =+ 242.8 k] mol !
6TED&LITMEOTHTLLLD :Cl(g) +e~— Cl (g) AHj = —355 kJ mol™!

65. O&BMbSSLILL(beTen Sreysafledlmnhal Fe,0, + 3CO - 2Fe + 3CO, afleneuruilesr ereorgmenldl ommbm

w&HlemL HeoTSHE(HS.
3
2Fe + > O, > Fe,0; AH = 741 k]
1
C+50,-COAH=-137K
C+0,— CO,AH =-394.5K]

66.1750 C, @euliuflemeouied 1-6lLetTemLement (A), Spebdammed sHeobhd 4N KOH semrsaiedr
eflemeotiLibSGID Gungl, 1.3% 1-ewuettemLeor (A), 95.2% 2- 6ettemLedT (B) wpmub 3.5% 1,2
ewedTLmemLuedr (C) &evibg &hlemend seemeusmnl 2 eorLnéb@&dSng 175° C, esuliufleneouied

etteurld Foblemeosefleor AG? w&lliemu S6001&HE (bs.
BO A AG) =?
BO C AG? =7

67. 33K eauliufleneoulled, goibugy ss6fisio N,0, dewsdimg erefled, sibg QeuliLfleneouiled, 1 atm
SN(R&HHSHSHL eDLDBLD FHILLSHLIGEM SHDMED LOMHMSHENS SH6TOTEHSEID.

68. SO, wHmIb SO, HweuDHletT H'L 2 Heunged eredrsmelll wHseT WwenmGw -297 k] mol™!

1

HMID -396 k] mol L. erevfled SO, + 2 0, > SO, aflemevruileor H_L eTeoTHMEL LOFHILIEHL SHTETOTE.
298 K eeuliubleneouded :2A +B > C ellemeorufeor AH=400 ] mol’!

69. AS=0.2 JK'! mol! ereofled eflement geirevildemawns How GoHemeuwTeT 6eUILBEEDEENHIL
& 6001 & &l (b &.

70. 298K eeuluflemeoulled Uetteuqplo ellemenid@ Fwohlemed LoMMIedl wdlllemU  HevUTSHSI(bS.
2NH,(g) + CO,(g) O NH,CONH,(aq)+H,0(l) &n®pésiuL eeuiu Hleneuis eflemeoruileor
L sLligeom pbHmed wiHp AG? w&liy, -13.6 kJ mol L.

71. 3.67 QLT 6\&M6iTene) 6\&MevorL 618 @66t HmID L5SEHET eumysseoemeusmil, 250 C Commub 1
6ueIflLD60ITL 60 SH(RSHSSHSI6L (Lp(ReMOWITS 6Tflé@&D Cug) 6.11 L SMILeTemLWnSens(h 6UMLem6
2 _meuns&FmsE). enfleedleorGung eeusfliiLmd eeuliLGSHleor Siememeu k], Sie0Hled He001EHE (HS.
AH (CH,) = - 890 k] mol-1 wpmio AH (C,H,)= -1423 k] mol~!
252

athiyamanteam.com | TNPSC Exam - Video Class+ Test Batch-| 8681859181



—|_ ©LPUMOQFDT
G @e [NaBg) HV
v
S ~ 1gomun
a m _ SI-H=D _ >P4u—u _ﬂ_m@o.*wh:'ﬂ.m@ eﬁa@dm<
o | EaAd% Lt QI | _G_EWHE.%G_ _ [ _ |
| _ _ 'ouGigere
| |
| om@s® hogo | [FEe Qe lg
Fwipumne W FFetn miE D APd-b=nV
opnooeaginnrey  mBBT  nywe R e oy —— T N
| Flo QUL | _ _ | _wﬁeea%_
odNm=©
2IGde ‘g
(0=AV)
I (wouew) || (LAq (vess)| | uL1201091009DLIMI9 .N_ L _Guw_mwhswﬁ
woehiueadito  pehiveswoog [iu2a1@91000@DLN | 0=dv .
_ | | | [~ . | LA QEFTNE'E "egyes’ " mom ' " gaag
_ | (0=b) _ I | L |
| | _ ud@iugl gInnrew'g _ _
GTML©oL|J09109F ‘2 uueg e (0=LV) 1 11 _
_ £092J09109F .F_ _ g .—_ u@uaT 99GINAN9YL 9@IV19 _ qa@hndde - hnaioe _
[ |
| | | |
uoehi000m ' wedaddemey 'gMpBwe@Le EMEILLME N0
L : | L | L |

' compeeem@ nne !
_ _

eraﬁﬁE—w@@ﬂ@ﬁ@

253
athiyamanteam.com | TNPSC Exam - Video Class+ Test Batch-| 8681859181



D CFTHems

61',' OLINHETLSH&LD ué:.aa
6T600T 6T600T
1. siqliuemnL. rmled&er 255
2. EULPSSLOMSLI LIWIETL(bSSLILIGLD S| (PeITOuTTL (h& 6T 255
3. 160G HEHHH ML G LOMHMLD CIFILIGHED 256
4. &leD 6UMIL|SHEHEHSHSHTE0T [Hlemeolomm) Lmmledlselr 256
5. &led UMY & & EHESHITE0T GUMEDITLIT 6UMeD6N LMIIed&He6T 257
6. dleo GamomiaEhsamer GumeonT aeulil ermLd $HlmeoTaer 258
7. FILL erfleHed eeuliub 258
8. dleo BaILOMISEHSHSME0T Aeulil QuISSHEAIED SHT6Y 6T 259
o. &I 2_Be0nd eMTemed(baH6rfleir LIl &H&Hgn.(b 6Te0THmeuLl 260
10. T 0D, FFT 600 LOMHMLD CLOCUSTD) CLPEDE: 8 MIB@EHESMeT Cp oM Cv wllyser | 260

elemL & @M &6l

1. 3160& — 1 Geudluiwiedledr SiqLILEDL & H(HSSHIHSHEBLD, Beudlé Hevo1SHS(HEEMLD 26!
12. 3i0G — 2 sign)eledr Geurnesor b SuisseNlied Sl 278
13. 3160 —3 SV ILOMRISEITI60T SpEUT HSHE0T EUMSLILIT(H 286
14. DG — 4 EMEUDLIT60T 289
15. SI60@ —5 ST LHMILD SHMTLO6voT 2 Beon&Hrkis6i 29!
16. 160G — 6 6un FlemeoemLo 293
17. DG — 7 66Ul Suwisaseluled 300

18. GomBameT HITeDs 6T 313

19. Q. &mM&emeh LD 314
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slqliLemL onmledl&er

S16uSML_BIm erevor N 6.022 x 103

i 1.660 x 1027 k
S a.Dm 8{60@ ‘.9'60605] amu (or) u &
QHEMLILGSSHLILLL SistnIblemn

eeflulletr Geusid c 2.997 x108 m 57!

i LILEDL L60TE6MLD D) 1.602 x 10719 C
6TeD&L_mMeufledT LO60TSr6mLD

e Lommled) h 6.626 x 1034 Js
eTe0&LmmevfledT [Hlemm m, 9.109 x 103! kg
yGumLLnevfledr Hlemm m, 1.672 x 10" kg
By mreofledr Hlemm m_ 1.674 x 10" kg
Guni S4mib a, 0.529 A

fileuié nmed R_ 1.097 x 10° cm!

8.314 JK! mol!

0.082 Latm K mol!
eumuy Lonfled) R 1.987 cal K’ mol!

62.36 L mmHg K'! mol!

83.14 L mbar K'! mol!

EULPSSLOMSLI LIWIEITL(hSSLILIGLD ST (LeiTa60TTL (h&6IT

femto | pico | nano | micro| milli | centi | deci | kilo | mega | giga
f p n n m c d k M G
10| 102 | 10° | 10 | 107 | 102 | 10" | 10° | 10° | 10°
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0GB EHSHHemL B LMHMLD OFLIGH6ED

1A = 1019m

latm = 101.325 kPa = 1.01325x 10° N m™2
latm = 1.01325x10° Jm?3 = 760 Torr (mmHg)
leV = 1.60219 x 10 9]

1IN = 1Jm! = 10° dyne

1] = 107 erg = 1 Kg m? 572

1 cal = 4.184]

SOILILL Fled eun&&En&snent Hlemeolonm) ommfledlser

BlemeoLomm) HlemenLomm) HlemeoLomm)
oUW S(PSSID &H60TIET6Y e euliLblemep
P_(atm) V_(cm® mol™) T. (K)
He 2.26 57.76 5.21
Ne 26.86 41.74 44.44
Ar 48.00 75.25 150.72
Kr 54.27 92.24 209.39
Xe 58.0 118.8 289.75
H, 12.8 64.99 33.23
N, 33.54 90.10 126.3
0, 50.14 78.0 154.8
Cl, 76.1 124 417.2
Br, 102 135 584
HCI 81.5 81.0 324.7
CO, 72.85 94.0 304.2
H,0 218.3 55.3 647.4
NH, 111.3 72.5 405.5
CH, 45.6 98.7 190.6
C,H, 50.50 124 283.1
C,H, 48.20 148 305.4
CeH, 48.6 260 562.7
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GSDIUYLL Fl6d 6UML&H S ETHSHEHITE0T 6UMED0TLIT 6UTEDEND LoMTiledl&6lT

auwi a (L2 bar mol?) b (L mol'!)
S0 Gomeofluim 4.225 0.0371
6\LI60T F 60T 18.24 0.1154
SMITLIEOT 6L SHSHeWE (b 3.64 0.04267
SMTU6T GLomeoTN&Hem&(h 1.505 0.03985
& Gemmfleor 6.579 0.05622
QS eSlwiLb 0.0346 0.0238
fansGa6T 24.71 0.1735
60 QUDL_IT 83607 0.2476 0.02661
emamLTe60r LGTmemLoh 4.51 0.04431
ML TR60T &BeTTemT(h 3.716 0.04081
M EDLTR60T FeD6mLI(h 4.49 0.04287
Qo &l 8.2 0.01696
156 &B&e0T 2.283 0.04278
emBLIfl& SpSHem&Dh 1.358 0.02789
60 [hL_IT 83607 1.37 0.0387
6MHLITRET WL SHSHEWE(h 5.354 0.04424
EMBLITEN Sh&EEMED 3.832 0.04415
5l 60 1.382 0.03186
FEOLIT 6WL SpHeW&(h 6.803 0.05636
1303 5.536 0.03049
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SOILYLL deo GaTwraserfleor Gomedmy Gl6uLIL FDHUS HmedTSHe6i

C, m JK!mol?) Com U K-! mol!)
EUIMIL|& & 6IT
1DIhS EUMI|SEET 12.48 20.79
H, 20.44 28.82
N, 20.74 29.12
0, 20.95 29.36
Co, 28.46 37.11
FHlTeurkiseit
H,0 - 75.29
CH,0H - 81.6
C,H;OH - 111.5
CeHg - 136.1
& 60oTLOMRISH 6T
C (emLLo60TL) - 6.11
Cu - 244.4
Fe - 25.1
Si0, - 44.4

HL eflged Qeutb (AH,’ , kJ mol ™)

156Gzt (g) = | -890 | erggermed (1) = | -1368
m&Gse0r () = | -1560 | odl'1qé Sudleoid = |-874
youGueor (g) = | -2220 | quebremuis sudleod | = | - 3227
My GLeir (g) | = | -2877 | ensGsmev = |-2802
eweor&eor (1) = |-3268 | &5Q@mmeiv = | -5645
ewggeorned (1) | = | - 726
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fleo Gamwomraisefleor Qleulil QuissHelwed STe6ysHeT

AHL (k] mol) | AG (k] mol!) S%(J K'! mol )
C (s, Hgmemul) 0 0 5.740
H,(g) 0 0 130.684
N,(g) 0 0 191.61
0,(g) 0 0 205.138
Cl,(g) 0 0 223.07
Ag(s) 0 0 42.55
Cu(s) 0 0 33.150
Au(s) 0 0 47.40
Fe(s) 0 0 27.28
Zinc(s) 0 0 41.63
C(s, evLL0evorL) 1.895 2.900 2.377
CO(g) -110.53 -137.17 197.67
CO2(g) -395.51 -394.36 213.74
HCI(g) -92.31 -95.30 186.91
H,0(1) -285.83 -237.13 69.91
H,0(g) -241.82 -228.57 188.83
NH,(g) -46.11 -16.45 192.45
B&Ca6 (g) -74.81 -50.72 186.26
m5Ga6r (g) -84.68 -32.82 229.60
LTOGUeT (g) 20.42 62.78 267.04
Ny " GLeir (g) -126.15 -17.03 310.23
ouesr&eit (1) 49.0 124.3 173.3
Qwgseomed (1) -238.66 -166.27 126.8
ergseommed (1) -277.69 -174.78 160.7
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&M 2_Geons anmened(ha6rfler L &H&sen h erersmell (-AH? Lattice, k] mol!)

F Cl Br I
Li 1022 846 800 744
Na 902 771 733 684
K 801 701 670 629
Rb 767 675 647 609
Cs 716 645 619 585

QUET), FTED)I HDID APEUTT APED&En DG EhSSTeT C ) HOID C, SlLiL|sel

Cy iy Cpwdliy (Cp =R+Cy)
QU eumy %R gR
FHTEI0) euuy gR %R
CPEUETD) 6uIMLY gR gR
260
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31e0&H- 1

Ceudluwiedledr SiqliLemLS S([HSHEISS6T HMID Ceudld &HevoTSHSbEET

&60T S :
1. (i) seoflod - &miug sl,eeuerefld S (b
(ii) Gamwowb - S15&6mI, 6UTENED QUG BT, HMTL6T 6mL. h&HEW6N (b, FTSHTTE00T 2 LI,

TBIT &LIGHE060T 2_(TH600T6mL &6

(iii) sepemeu - sLed B

2. () CHOH : (2x12)+GxD)+(1x16)+(1x1) = 46g
(i) KMnO, : (1x39)+(1x55)+(4x16) = 158 g
(iii) K,Cr,0, : (2x39)+(2x52)+(7x16) = 294 ¢
(iv) C,H,,0,, : (12x12)+(22x 1) + (11 x 16) = 342¢

3. (o1) m&Gaevfledr Gomeomi Hlemm C,H, = (2 x 12)+ (6 x 1) = 30 g mol™!
n = Hlewm / Gmeon Hlewm =9 g/ 30 g mol! = 0.3 mole
(2)
273 Kwopmib 1 atm S1(1068558led 1 GLomed 6| SHemL 518 C\STETEDHLD &H6or Sianey 22.4 L
ereor@eu , 273 K opmid 3 atm S(QR$SS5SHe0 224 ml He0rT SieTemEU AWML SHFIH CSHTETEIBLD
Sy &erdlgeufledr GuomevserfledT erevoreoflsHeme

_ 1 mole %0224 L% 273K X 3 atm

273K Xx1latm x22.4L

= 0.03 mole
1 Gumed spdbedigeniled 6.022 x 102° apendanmiseT 2_aTareot.

0.03 Gumed SpdHedigeniled = 6.022 x 1023 x 0.03
=1.807 x 10%? 2456010607 cLPe0&HEn MISHET 2_6T6T6DT.

4. (21) 2_Geonaggler Hlewm = 0.456 g
2 _Beons &CGemmemmiq.eor Hlewm = 0.606 g
0.456 g 2_Geonsonenrg) 0.15 g GGenmifleniL 601 E6m6T0THSHI6TEN &l.

0'4556 x35.5 =107.92geq’l.

35.5 g &CenmifleniL 61 emevoru|d 2 GeonsHGHler [Flemdm

(o) A &etlgGeorhm ellemestliOLINHerfledr someor Hlemm
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Gomeony Hlemm

1 Gomed oy &&lgGeormiluimed
aM&HSLILLL 6T60SHLTTE0TSH6rfl60T
Gomev&erfleor 6r6v0T600f1&H6M &

B 292.2 g mol™
6 eqmol™
= 48.7 g eq’
5.
&LIL| TN 6T l60T
6T600T600 | HEm S =
: F56i15 .
H60flLoLd Sevu] Sigon)| [Hlemm s56851D ererflil eXlHHLD
i) Hlewm
54.55 % 12 54.55/12 = 4.55 455/227=2
H 9.09 % 1 9.09/1=9.09 9.09/227=4
36.36 % 16 36.36/16 = 2.27 227227 =1
ererflw ellély euminiune (C,H,0)
6.
&LIL| TN 861 l60T igo0)| [Hlewm =
osflod G‘Q')Gﬁg) 6T600T600 1 H6m S = a:g)gﬁg)ﬁ_) ererflwl
LOLD . .
? Semwi &56H5I0 Qi sgnibsaildr | eldsID
ig00)| Hlemm 6T600T600f1 5608
32 % 2 16 4
Y 24 % 1 24 2
44 % 0.5 88 1
ereflwu elléls eumiiiune (X, Y, Z)
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HeouTHSILLILL L ereflw efléls
eumuiumL @ Hleom
= (16x14 ) + (24x 2) + 88
64 + 48 + 88 = 200
Gomeor Hlemm

n = &H600THAILLILL L ererflw
&g eumiiunLp Hleom
400
200
= 2
CLPEO&ER M) EUMLILILIME (X4Y2Z)2 = X.Y,7Z,
7.
QUIN(BEITL & &LD eflemenTLI(h elemeorelemen
QIMTHEIT Qe
X y l m
Geud) alemenrssn m eX&ls &e6ooTHLD 2 3 4 1
8 15 - -

eflemeotLflw Sign)0HlSsLILbLD Gomedsarfleor
6T 6001600118 6M &

eflemeoTUL L 6Xl6m6uTLI(h OILMIHL &6 LoMHMILD
2 _(peunent eXlementelemen GILIMHL SHerfleor 8 12 16 4
Gomevserfledt 6TevoTE00fSHEMS

ellemeotfling eflemeotLich OUNIHLS6rl6oT - 3 16 4
GuomebserfledT 6T6v0T600f1&6ME LOMMILD 2 (THEUIT60T
ellememeiunperfleor Gomeda6rfleT 6T600T600f & 608
eflemenTd &L (bLILML(b& &HMT600f IX
9_(Heuneor eXlememaLIm[He6iT : 16 Gonedsei I ommId 4 GomedseT m
&n.(bHEONS eTehdlyeTen eflemeoTLich EILIMIHET : 3 Gonev&eT y
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+3 2 +5

+5 +6 2
As, S;+HNO, +H,0 - H, AsO, +H, SO,+NO

2x2e” 3x8e

4e” + 24e”
—

elemenTLI(h OLIMIH6T 2_6iem LigHluled eT60&LIme0T&6f160T 67600160018 6mE6MILI FLOCOTLI(hS &1
= 3 As, S5 + 28 HNO, + H,0 — H;AsO, + H,SO, + NO

ellemeoTUh  OUNIBLSH@EHeTem  UGHuledr SiqliuemLuled eflemeotellemer  ELNIHEm6T

FLOEOTLI(b S &1

= 3As,S;+28 HNO, + H,0 — 6 H,AsO, + 9 H,SO, + 28 NO

eflemevraflener QLINHET LGS 136 EMEUDLTRQEIT JTNIHSHET & 88 S &Herdlg60T ST S6IT
eflemeuTLI(h OILMIHET LGF 28 eMADLTRET SETNSSHET & 74 H)&H6r060T SI600)|55 6T

GeumUNLMeoTEl 8 EMEDLTR6E0T HTDHEHET & Sp&H6r0lQ60T HETT)HE6T

- eflemeotuih OUTGHeT uGHlulgietar H,O cpe0sHam émm '4'. 956D OLIHHSS.

FLOEOTL(bSSLILILL. FLOGOTLITL 60T &I,

3 As, 83 + 28 HNO3 +4 HZO — 6 H3As04 +9 HZSO4 + 28 NO

=
g w&HLISH

I giflwneor elemLulementd 6\Ffley Q&S

1. (1)

2. (rF)

3. (&)
4. (=)
5. (&1)
6. (&)
7. (&)
8. (&)

40 19.601 CO,, eumy
200 u
gnmm) (A) &ifl Speormed snrevord (R) seum)
S &e6rdlg 60T
102 g
6.022 x 10%°
16 %
0.075
264
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9. (rF) 1 Gwmeb HCI

10. (&) BaCl,+ H,S0, - BaSO,+2 HCl

11. (=) P,+3NaOH +3H,0 - PH, + 3 NaH,PO,
12. (&) 527

13.  (m)  6.022 x 10** B cpeodan miser

14. (1) NO

15. (1)  6.022x10%3

16. (& $,0,7<80,%<S5,0.2<S0,*

17.  (8) ewudmev &sCeoLlqeor Guomeond Hlewm / 3
18.  (fF) 6 Gomed sirLesfleoT Hlemm

19. (&) A wpmib B seoetraafled 2 6Tem cLoed&Hsn MISH6rle0r eTeturetollHenss@ EemL LUl L
el 2:1

20, (&) 39g

21. (=) 44gmol!

22. (&) (o) womio (23)

23. (&)  yglnSedr

24,  (&1) &L siggniblemm 12 u
25. (1) CI2

I. uebeumiLiy eNleoTN& & EHSHHTE0T el6emL & GSMILIL&H6T

1. CH,(g) +20,(g) > CO, (g)+ 2 H,0 (I)

CH CcoO

ewnper

Geud aflemevrésn.m e&s &evorsLd

eflemeorLflil SienIoHlSH&HLILLL 6flemeuTLi(h LML &6rfledT &6oT 40 mL | 80 mL
1616

eflemeoTLL L 6Xl6m6uTLI(h OIUMIHL &6 LOHMILD 2 _(HEUIT60T 40 mL | 80 mL | 40 mL
ellemeoTelemerr GILIM(IHL&6Ifl60T &60T 66

Siemm eeulil [Hlemend @ @Gerflfefldalul L LSeor eurmw|saerfleor - - 40 mL
&60T 66y

ellemeorelementl OLIM(HL S6T Semmeleulinl Hlened @ Gefiefldasliul L Smed, B eILHhUTEID
Foeu Hlemeoulled EHEHELD. eT6oT@6U EUMILILIL (1) 6TEOTLIS) FIfIWITEDTS).
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200X 90H (199 % 8) + (202 %2
=( H( )+ ( )= 199.96
100
=200u
3. siflwnesr  &Moevord: 6@ Gomed SiemeyeTem  eTHBOEUTTH CEILSIHVID  SiLMidlujeTer

o L eun@pL.serfler eretoresollbemna 6.022 x10%3,

4. eflement 1 : 2C+0,->2CO
2 x 12 g snjuenTmeoTg 32 g Sp&erdlgenil 601 6w 6vorhSleTarns).
eTeoTG6,
. . 2X12
SNyuenfledr Fomeor Hlemm = X8=6

element 2 : C+ 0, CO,

12 g &njUeoTnenT S 32 g Sh&erdlgeniL 601 Semevorbsleneng). ereorGe,

. . 12
SMyuenfledr gomeor Hlemm = 3—2 xX8=3

5. @emertTSMEdT ceiTM) O\BTEToTL & Beonsddlemeot M>* ereira

glomeor Hlemm = 2 _Beonds & leor Flemm / FLOMEOT SHMT600f]
9geq! = o_Beonasdler Hemm / 3 eq
2 _Qeonds s lenr Hlemm = 27¢g

2_meun@ Phoemenn M,O,;

SHHEW6IG60T [Hlemdm = (2x27)+(3x16)
= 102 g
6. B saeflufledr eremL = 0.018 g
B saeflufled o_erer Gomedaerfleor eTetoretollHemad = Biflédt Hlemm / Gomeon(y Hlemm

= 0.018/ 18 = 1073 Gwmed
1 Guomed Bifled smevorliLIhd BT cLoe0&an miserfledr 61600T600(1&H608
=6.022 x 10?3
1 B saeflufled emevoriiLihd BT ce0dan misefledr eTetorenlldbema (103 Gomed)

=6.022x 103 x 1073
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= 6.022x10%
7. MgCO, >MgO + CO, T
MgCO, (1x24)+(1x12)+(3x16)=84¢g

CcO :(1x12)+(2x16)=44¢

2
100 % gmiemwwenLuws 84 ¢ MgCO, gyeorgl QeulLlLGSSID eumws 44 g CO, -2
SGHEI.

1 g MgCO, speorg  @aululupsSgio eumnwg 0.44 g CO, @6 smIAME 66
Q&M (b&HSLILIL (6o g). eTeoTG6 ,

84 ¢ MgCO, wndlfluflenenr QeulLLLIKGSSID OumRgl 36.96 g CO,m6 SHLD.

100 %
wrHflufenienLw gmilemod seotemouler eseisn = 44g7COO %36.96 g CO,
2

L& FSH61sD = 16 % =84 %

8. NaHCO, + CH,COOH -» CH,COONa+H,0 +CO,T
NG g -

6.3¢g + 30g -> 33 g + X

eeuellGumlw CO, semey, x=33¢g

eeueflGwmilw CO, 601 GomebserfledT eTetorevoflébema = 3.3 / 44 = 0.075 Glomed

9 H,(g) + Cl,(g) > 2 HCI (g)

GLIMBHETL &&LD Hy(g) |Cl,(g) |HCI(g)
Geud eflemenrésn.m 65 &evorsLD 1 1 2
273 Kiopmio latm Si(1p&SH&Hlev elem 6ot 224L 11.2L ]
IO FSBLILGbLD Bomedaerledr eretoreoolldbemna (1 mol) | (0.5 mol)
elemeoTLL L. 6Xlem6vTLI(h ALIMIHLSET LMHMILD 2 (HeUT60T 0.5 0.5 1
ellemevtaflemen eILMIHL&erfledT GLomedHerfleoT 6T600T600(& 60
®_meumeor HCI - 601 Siemey = 1 Glomed

+2 -1 +1 +6 -2 +2 +6 =2 +1 -1

10. BaCl, + HoSOs — BaSOs+2 HCI

0 -3 +1
11. P, +3NaOH +3 H,0 — PH,+ 3 NaH, PO,
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12.  psedigGermrlwner (MnO,”) SheoTg Qb&s eflenersd 2 LumbGurg 3 cperm)
TEO&LITTEOTSHEMENT IMHMIS O&TETEHME). 6T60TE6) FLOM6EUTIHlemD
= (KMnO, —etr Gomeony flemwm)/3 = 158.1/3 = 52.7

13.  180g 1Brled smevorliLihd Glomebaerfledr eT6v0T600M S

= Bifleor Bleom / Bifledr Gomeon T Hlemm
=180 g/ 18 g mol'! = 10 Gomedaeir

Bifled 6.022 x 102° BT cendenmiseT 2_eerneor.
10 Guomed Hifled 6.022 x 102% x 10 = 6.022 x 10%* B cLoe0&H8nMIS6T 2_6TaTeoT.
14. 273 Kwpmib 1 atm SHRSSHSHe0 7.5 g QU] SemL 5SS CISMETEBLD &H60T 66y 5.6 60l LIT.

eTeoT@6U, 22.4 OILLIT &60T SieTemel AHeWLSH&ISH SHMET@HLD eUMLEedT [Hlemm

— 728 041 = 30g
56L

NO - eor Gomeony Hlewm (14+16) = 30g

15. @ swGoreflwur (NH,) cpeéenmled SMeooriLbLD 6160&LTmeoTserleor eresorenllbend (7

+3)=10
A Gomesflwim GomedaerfleoT Blemm
6[66-0-[660.“&.560)&) = = @wna)nj Jf]@m

1.7¢g

- 17 g mol-1

_ 0.1 mol
0.1 Gomed sibBomeoflimeied
SHTEOOTLILI(LD CLOEDE & M)|&6rl60T _0.1x6.022x10% =6.022 x10%2
6T 600T600f1 860 &
0.1 Gwmev sibBomesfliimeiied
SMEOOTLILI(bLD 6TED&HLTTEdT & 60T _10%6.022x10%2 = 6.022 x10%3

6T 600T 600115600 &

+6

+3 +4 +5
16. 5,0 < S0 < 8,0 <S0*

4

2+ 3+ 3+ +4

|, FeC:0,— Fet+CO,
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18.

19.

Sy &erdlgenfleor GomebaerfledT eTevorevollSHem e

& Gomed siruevfler Hlemm

8g/32¢g
= 0.25 Gomedseir
geoLT emL Sh&emenlqeor GomedbserfledT erevorevnfl&Hems = 8g/o6dg

= 0.125 Gumevser

CLPEVE . M) &6IT160T 6T600T600f1860 88 EH&H S

BemL Cuiwimeor efldHID = 0.25:0.125 = 2:1

20.

21.

AgNO, + KCl -» KNO, + AgCl

50 mL 8.5 % &ewmsed gheurgl 4.25 ¢ AgNO, — 26 anevorbereng 50 mL 8.5 % AgNO,
semrgedled 2 _etemr  AgNO, eor GomedaerfleoT 6r6voT600f%H6m e

= Blemm / Gomeon Hlemm
= 4.25/170
= 0.025 Gomev&er

BemaliIBumenBeu, 100 mL 1.865 % KCl sempaedled smevortiupo KCl —eor Gomevsserfleor
6T600T600( 18610 &
= 1.865/74.5

= 0.025 Gumevser

aeor@eu 2 peun@o AgCl -1 Qonss Siemey 0.025 Gonevser (Geudl ellemeoréssm
e ds & dleor SilqLiLemLudled)

0.025 Gomevser AgCl 6d smevorliLihld AgCl et Siemey
= GuonebaerfledT eTevuTevofldbema x Gomednd Hlemm

= 0.025x143.5=3.59¢g

Siemm eleuLILBlemed HMID SH(RS5S5Hed (25 ° C wHmID 1 atm Si(RSsID) 612.5 mL seor
SiETEM6) ML S8 CSHMTETEDHLD 6(H eumelleor Gomedserfledr 6r6vorevofléHems

= 612.5x 1073 L/ 24.5 Lmol™!

= 0.025 Gumevser

B AlibsLLg,

Guomeor Hlemm = Blemm / GomebaerfledT 6T600T600f1dH6m &

= 1.1 g/0.025 mol =44 g mol!
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22.

23.

24.

25.

32.

6 g C-12- eb smevorLiLi(bld &iyLIevfledr GlomevsserfledT er600T600MSH6M S
= Blemm / Gomeory Hlemm
=6/12 = 0.5 Gmebaer = 0.5 x 6.022 x 10%° SMTLET HETDUSHBET.
8 g 155Bsevfled 2_etem Gomedaerfleir eTetorevollHema = 8 / 16 = 0.5 Glomeda6iT
= 0.5 x 6.022 x 10%> &MTU6T IS EET..
7.5 g m5Ggeufled 2_etem GLomedserfledT eTevoTevollHema = 7.5 / 16 = 0.25 Gomeb&ei

=2 x 0.25 x 6.022 x 10%* &MIL6TT HE0USHEHET.

. . . . . &yuenfledt Hlem
ersgleSenfleb o_eem emiuevfleir sg6fisn (C,H, ) = gmnwn;‘rg@i x 100

24
=—x100 =85.71%
28

36
yriiSeslled o_eiter emiuesilsir spefisino (C H ) :E x 100=85.71%

(&1) C-12 evr LI Sigmyblemm 12 u

12
«C

&(HSHLNS eflemLwefliss Geuetoriql 6M60TT&H& EH&HSME0T e)l6mL &H@&SMILILSHET:
Q&M(b&SSHLILL L 6m6Y :

273 K opmub 1 atm sip$s88ed CO,- 61 LTSS = 1.965 kgm >

CO, - ot Gomeony Hlemm = ?

273 K opmib 1 atm ip&558led , 1 Gomed CO, eumyeuneorg) 22.4 L &60r Siememeu
SIMLHG|5 O\SHMETEDE.

1.965Kg

m3

1 Gomed CO, 60t Hlewm = x22.4L

1965 x10° g x22.4x107 af”

1 at®

=44.01g

CO,~6tr Gneoni Hlemwm= 44 gmol™!
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33.

QBMb&SSLILILL o) & 610l g 60T
@&rio1b Guomev s erfl 6ot S1650)| & 5 é6ifl 601
6T 600T 600f] & 6 & 6T 600T 600 & 60 &
o 3 23
asgeormed - C,H.OH 1 1 x6.022 %10
<o . 23
umIl& sisleolb - HCOOH 1 2x6.022x 10
BF - H,0 1 1 x 6.022 x 1023
2
eflemL : UMTLOS Sibledid

~(78.99%23.99) + (10 24.99) + (11.01 x 25.98)

34.  sansifl sieo) Hlewm
~2430.9
100

=24.31u

35.  eflewent : x +y + z, — Xyz,

100

aflement il SignoFHEHSUILLL eflemerLich eflemevrtuieot aLIM(R&I elemeoru L ellemeot
efileorm eun@pLsefleor Gomebaerfledt erevorevofldHema GuomevserfledT 6revor600f&H6m S SL(bLILM (b
X Y z, X y z, &MT6vof]
200 200 50 50 50 50
(21) . . . . z,
dIbHeT | dgnibser | WOSEDISOT | gemsadr | sigmibser | WPOHERDISET
(=) 1 Gomed 1 Gomed 3 @omed 1 Gomed 1 Gomed 1 Gomed xandy
50 25 50 25 25 25
@ SIEWESH6ET | ATNHHET | CLLOSHFLMIGHET | HTNHSHET | STVUSHSH6T | CLPEDS & M)ISH6T Y
(rr) 2.5 Gomed 5 @omed 5 @omed 2.5@wmed | 2.5 Gomed 2.5 Gomed X
36.  QBNGLSSULLLEDE : Qb ieomiefledr [Hlemm =6.645x 10723 g
. 1 Guomed sigmmieledt Hlewm = 6.645 x 10723 g x 6.022 x 102
=40¢g
3 . . . 3 . . . 1 mOIe
0.320 kg —6b 2_éiten sevflogdleir Gonedaerfledr erevore00ll&Hems = “i0g x 0.320 kg
Imolx320g
© 40g
= 8 mol.
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37.

@&

CLPEVE M)

eumuumy

erefl el

eumiumc

C 9r&CGLmeny

C6 H12 06

CH,O

BITLN60T

CS HlO N4 O2

C,H;N,0

39.  esnwe&suuLLg 2Al + Fe, O, — AL O, + 2Fe

elemevTaleman GILIM(IHL &6l
AL O, Fe

6XlemeuTLI(h OLIMHL &6
Al Fe,O

3

elemeoryrflwl

SO FHSHSLILLL

324¢g 1.12 kg - -

elemeoTLI(be LM ([H6rfleoT

66y

eflemeoryrflwl
324 1.12x10°

160

IO H S L 12 mol =7 mol - -

GunevserfledT 6revorevofl&Hens

Geuglelements snm| 6X&5

&600T&HLD

eflemevtulledr QLTS

12 mol 6 mol - -

eflementul L GomebaserfledT

6T600T600f166M 8

elemeotyrfluimosd
eTehdlemem 6XlemenTLI(h
ewn@pLserfleor Gomebaerfleor
12 mol

1 mol 6 mol

6T600T600{ 185618 LOMHMLD -
2 _(meurment eXlemeot
ewn@pLserfleor Gomebaerfleor

6T600T600f166M 8
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40.

41.

2_@peurnent Al,O, — eor Gomeony Hlemm

ALO,
=6 mol x 102 g mol~! | (2x27)+3(x16) =6l2g
54 +48 =102

eflemeoryfllimosd 2_eftem SiFlsLiLiguineot eXlemerlieLn@eT = Fe,O,
eflemeoruieor @miluied elemeorLflwimosd 2_etem SiFlsLiLigimeot eflemeoTLiOLITHerfl60T SieTey

=1 mol x 160 g mol™!

Fe,O,
~160 g (2% 56) + (3x16) =160 g
112 + 48 =160

5@ &evfledr eTiflHed 6MlemeuTSHHME0T FLOETLI(hSSHLILILL. FLOGOTLIM(H

C,H, + 7 0, 2C0, + 3H,0

= 2C,H,+70,—4CO, + 6 H,0
4 Gunedser CO, — @ 2_meunss 2 Gomed r5EHT GsemeuliLbSAmS).
1 Gomed (44 g) CO, - & 2_mHeunsHs GoemeuliLihd Fr&Gseufleor Gomedaerleor eretorevoflébems
2 mol ethane W
= ———X
4 moleo, ’
= % Guomed &G 601

= 0.5 Gwrmed r&5B&eor

-1 -2
H,0, + Fe?* — 2 Fe’*+ H,0

(lewx2) le”
1 H,0, + 2Fe?t — Fe3+ + H,O0

=  H,0, + 2Fe?* + 2H* — 2Fe’* + 2H,0
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42.

e ww©
sevflold | #5650 Sigov)| [Hlemm S1600)|& & 61 60T ererfl efl&sLD
6T 6007
6T 6001600118 6m &
76.6 6.38
222638 570 _6
C 76.6 12 > o 6
6.38 6.38
H 6.38 1 ——=06.38 —=6 6
1 1.06
17.02 1.06
O 17.02 16 —=1.06 —=1 1
16 1.06
ererfliy eXl&lg eumiiliLimb = CeH O
Gmeony Hlemm
n = seoordALLULL ereflwl
&g eumiiunL o Hleom
= 2 x el sILTSH
94
= 2 xX47
94
= |
We&HEnm eumuunep (C;H,0) x 1= CH,O
43,
Seofllold % Sig)|5&arledT LI eTevorevfl&ems | erafl el
14.31 0.62
Na 14.31 —=0.62 —=2
23 0.31
S 9.97 297 031 931_,
32 0.31
H 6.22 622 62 6221
1 0.31
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0 69.5 95 _ 434 43414
16 0.31
ererfl efl&hlg eumiiLmp =Na,SH,,0,,
n = Qunmeont Hlemm = 322 = 1
- — Na, SH,, O,
SHE00TSHEILLILILL 322 = (2x23)+(1x32)+ (20 x1) + 14 (16)
ereflu efléls = 46 +32+20+224
euUmILILTL(h _ 329
Hlemm

CPE0&En M| eumiiiune = Na, SH, O,
G&iLS S QI6TeT SIWEIT S MRDLTREVID , B CLPEOEEMISETTE 2_6T6TSHTeD,

" CPe0&HE M) eumiiiun Na, SO, . 10H,0 @

44. (i)

-1 +3

+6 0
K,Cr.0O, +KI+H,S0, - K,SO, +Cr.(80,), +L. + H,O

2 X 3e” le”

K,Cr,0, + 6KI+ H,SO, — K,SO, +Cr, (SO,), + I, + H,O
K,Cr,0, + 6KI+ H,SO, = K,SO, + Cr,(SO,), +31, +H,0
K,Cr,0, +6KI +7H,80, — 4K,SO, +Cr, (SO,), + 31, + 7H,0

(ii)
7 " ” +6
KMnO, + Na, SO, — MnO, +Na, SO, + KOH

[

3e” 2e”
= 2KMnO, +3Na,SO, —— MnO, + Na, SO, + KOH

= 2KMnO, +3Na,SO, —— 2MnO, + 3Na,SO, + KOH

= 2KMnO, +3Na,S0, + H,0 —— 2MnO, + 3Na,S0, + 2KOH
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(iii)

0 +5

+2 +4
Cu+HNO, —> Cu(NO,), +No, +H,0

2e”  le”

Cu+2HNO, — Cu (NO,), + NO, + H,0
Cu+ 2HNO, + 2HNO, —> Cu (NO,), + 2NO, + 2H,0
Cu + 4HNO, —> Cu (NO,), +2NO, + 2H,0

(iv)

+7 +3 +2 +4
KMnO, +H, C;0, +H,S0, — K,SO, + MnSO, + CO, + H,0

5e” le=x 2

2KMnO, +5H,C,0, + H,50, — K,S0, + MnSO, + CO, + H,0
2KMnO, +5H,C,0, + H,50, — K,SO, +2MnSO, +10CO, + H,0

2KMnO, +5H,C,0, + 3H,50, — K,S0, +2MnSO, +10CO, + 8H,0

45. (i) siemT 6XlemeoT&H6IT
+7

MnO, —> Mn* ... 1
and Sn** ——> Sn*" ()

(1) = MnO, +8H +5¢" —> Mn*" +4H,0

2) = Sn** —— Sn*" +2e”

(1) x 2= 2MnO; +16H" + 106" —— 2Mn’* +8H,0

() x50 58> —— 550" +10€
X

= 2MnO;, +55n*" +16H" — 2Mn*" +58n*" + 8H,0
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(ii)

+3 +4

C,0,” —>CO, e 1)

+6

Cr,0.” —>Cr’" . (2)

n = C,0,”7 —>2CO,+2€ e 3)
Cr,0,” +14H' —2Cr" +7H,0 oo, (4)

(3)x3= 3C,0,7 —>6CO, +6€ oo (5)

Cr,0.” +14H +6e —2Cr" +7H’0 .. (4)

Cr,0,” +3C,07 +14H"——>2Cr’** +6CO, +7H,0

(iii) oiemT eNlemevTH6IT

S,00 —>S,07 s 1)
= L—I )
1) = 25,00 —>8,07 +2€ 3)
2) = L +}/ —2I (4)
(3)+(4) = 25,07 +1, —>S,07 +2I

(iv) oiemr eflemeortsei

O

Zn——>7n* . )

+5 +2

NO;, —>NO e )

(1) = Zn——>Zn*" +2e" (3)

(2) = NO, +3e +4H" —> NO+2H,0 ... (4)
(3)x3 = 3Zn——>3Zn"" + )Se/ ............... (5)
(4)x2 = 2NO; +6€ +8H — >2NO+4H,0 oo ©6)

3Zn+2NOj; +8H"—— 3Zn*" +2NO+4H,0
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AOG - 2

Sigo0)|6l60T G6UTevorL LD Bu1sH&6eXwied LomSli]

6ot SN (b:

1) QSMbSHSLILLL M6 : (Ph&S LT Si1R&HSID = 1 keV
ere0&LImevfledT Quisbs SpMHMmed =

PH&HSNSHE&L LILETL(GSSLILILL L560T H(RSSHSSMEL eMDLI(bLD ShDmed

1
—mv’ =eV
2
mv’ =2eV
m’v’ =2meV = (mv)’ =2meV
= mv =+2meV
h
19 19on&efl Siemeferd A = —
mv
h
=2>A=
2meV

m = eredLreofledr Hlewm = 9.1 x 1073! kg
h = Selfemmmiud wnmled = 6.626 x 10734 Js
leV=16x10"17]

6.626x107*Js

A

 [2x9.1x107 kg x 1keV [ ]_‘; —Jkg . s
6.626X107]S VI ks
A= _ 2 -2 % k 7
J2X9.1x107 x1x10° X 1.6 X 10 kg] = (kgm’s™)2.kg s
L =3.88x10"m =m]
2. Q&BM(bSHSBLILLL 606U

Av=57x%x10"ms 1 Ax=2?

eamlgeT LTSSt MFFWILNHMS SHeoTemlo GHMLUMLIG60T Lilg Ax . Ap 2 4—
T

h 6.626x107*

— = 7kgmzs_1

4 4%3.14
h

— =5.28x10"

4T

Ax . Ap>5.28%107"
Ax . m.Av >5.28 107"
-35 2 -1
Ax > 5.28;(10 kgm s5 1
9.1x107'kg X 5.7x10°ms"
= Ax>1.017x10""m
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3. n=4
[1=0,1,2,3
. 4 §lemevuTS Sn(b&6T s, p, d & f.
[=0m;=0= @ 4s SHTILT6OSET.

l=1m =-1,0, + 1 = cperm 4p
SyTUILLTebsET.

[=2m;=-2,-1,0, +1, +2 = omha&l 4d
SHTILLTEDS 6.

=3 m; =-3,-2,-1,0, +1, +2, +3 =
e 4f T’ Lnedsear.

QL (b OWTSHSNS 16 ST LTedS6T
SLusn@ eUMLILILSET 2_6Tens)

4,
5 gb
B 8B
@ B~ ¢ | &%
J = — ﬁ ~ .$N ‘ﬂ'$ |
. 5 E
5 2 = g 2 gb:
N=\ & 5 © 5
i €9
3d 3 0 2 2
4f 4| 3 0 3 3

—-13.6
5. E, =—5—¢V
n

@nevorLmeug Herieynm HleneodHE

-13.6
n=3 ~E, = eV
9
E. =-1.51eV

=-
6. Fe’t — et erevsLomedT Siemioliy 1s% 252
2p 352 3p®4s°3d°

Shald 1 | 1 [ 1| 1] 1
3d°

Mn?* — 601 eTe0&HLIMEOT SiemIoLIL 152
252 2p© 352 3p®4s° 3d°

.. oIh&l H60flGHS TESLTTEOTSH6IT

Ar— 60T 6Te0&LITME0T Semolly 1s% 252

2p° 352 3pb peullés eTD&HLIMENT & HILblEDEmED

7. 4f2 = e LT etr erfl 6dr
\L 6T 6001600115608

f-opmaCLmed
(LSEOTEmLD
SHHMEd [Hlemeo
n=4;fomniime/=3=m,=-3,
-2,-1,0, +1, +2

@evorh 6TED&L_ITITE0T S GTH 6T,
Q@ aeslgmer m; = -3 2 ewLw  4f
ST LTellgID LoHOMTETH M, = -2 2_6mL LI

4f oy Lmedleud HimLbL|&ledTm6oT.

.. @Ietui(h 6TEDSLITITE0TE(ETH S GLOITE0T

60T (&6UMEOOTLLD eTevuT&erfledT LodlLIL|&elT

KledTeuBLOMm)
8
E
Fl e~ g i
i &
3
G
le- | 4|3 | -3 +1/2
2¢e” | 4 -2 +1/2
8.

Fe3* - 60t eT60&LmMedT Si6mIoLIL]
1s% 252 2p© 352 3p® 450 3d°
Ni?* — 60T 6TE0&HLTM60T SiemLOLIL]
1s? 252 2p® 3s% 3p% 450 3d8
Fe** gyeurg sflundlweney mHirludin L

3d° ere0ID 1HlemeowImeoT 6TE0&L[T60T
SiemLOLI 6w 60Tl QLIHMETETE.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.
25.

=
o

Y WM G)

7

siflluneor eflemLulements asifley OFLIs:
(&) 30

(&) 4.42x1018]

(&) A =2},

() efoLmié eflemeney

(2»)

() n=6to n=5

(o)

(&) djp, dp2 2

(8) SHEPDHAS &6UTETOTLLD 6T6ToT
(=) [Xe]4f” 6s? ; [Xe]4f” 5d! 6s%;

[Xe]4f 65 3.

(@) 4l+2
() V6 h/2m
(& 2
(FF)

(&1) 9

(&) ns—>(n-2)f>(n-1)d>np 4,

(&)  (i),(iv) & (v)
() 7

(21) Wb

(&) 1/2m Vh/n

(&) 6.6 x 10731 cm
(FF) 0.4

(rr) -9E

() ﬁw:Ew

() AE.AX >h/4n

280

I

LI6DEUITILILIL 61607 M& & (6Th & &IT60T

ellemL &@MILIL &6

M?2*: 15?252 2p© 352 3p© 3d°

M :1s?2s?2p©3s?3p©3d8
SIG00)| 6T600T = 26

Flemm 6Tev0T =56

1Bluy L rmesor&erfledT 6T600T60015608
=56 -26 =30

2.E=hv=hc/A

_6.626x107" Jsx3x10° ms™
45%x10”° m

=4.42x107"]

E_ZSeV_l
E2 50eV 2

he 2,

_1
A, he 2

1

20, =M

2 1

SMHFHLYDSH Sl Bmomemend Bambh&Her
UflemswenLeug  Sostt  elemeney
eTeoTeYlD Ot HFD  HIMLOMemeddH
Canpser UiflenswenLeug VLTS

6Xlemere) ETEOTEYLD HEMLPSHSBLILILED .

sflwnenr &mml: N= 6 eulLLiunenguied

@luensd SMlgep n= 1 6
qeslnnanearg @ oHe  adHien
SHHMEmEDL OUDMHEHGLD. @sl

6T6D&LTT60TT60T &) AW SO H| SSBLILIL L

STl I 6D o _erenGungy) 3155
eueblemow|L 60T  LNemevoTSSLILIL (heTeng)

6T60T EILIMBEITLI(HLD.
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6. n =6 ton=5

Ec=-13.6/6%; E;=-13.6/52

i=-
E, - E; = (-13.6 /6%) - (-13.6/5%)
=0.166 eV atom™!
E. - E, = (-13.6 /5%) - (-13.6/4%)
=0.306 eV atom™!

9. Bn&PNHY &6UMETOTLLD 6T600T

WPSHEOTEUGI TOSLINENIHS M = +Y5

BretuTLneug) eTeSLIMEISS M, = -Y2

10. Eu: [Xe] 4f7, 5d°, 652
Gd : [Xe] 4f7, 5d!, 652
Tb: [Xe] 4f°, 5d°, 652
11 2(21+1) = 41+2

12. STillLmed Ganevore by LS

V(1(1+1) h/2n d ey Lreude = V(2 x

3) h/2n =6 h/2n

13 n=31=1;m=-1

3p, <peGeun  ieveng) 3p, psGeur

Bmésend dgneug  3p,

3p, -0  SFlBULENS

6T 6D & L_ITITE0TSH 606IT
Suigid.

14 I&HHE0IHS660T 6T600T600f5H6m S
=n-1-1
Ganevoré: 8001858 6fl60r 6TevoTetollHems = 1

3p ST LTSS

ST & E00)|5&6IT160T 6T600T600 lem&B=3-1-1 = 1

Caevoré & cun) & &6rfl60T 6T600T600f15H6m =1

SIDEDG)
8netorh
LG BirLiu

15.

16.

17

18.

n=3 1=0 m =0 - @® s
ST LmebseT

n=3 I=1 m=-1,0,1- eperm p
SHTILLTevss6iT

n=3 1=2;m=-2,-1,0,1,2- cpeorm
d ymiLLrevser

QIOMSHSHLD 6E0TLIS) ST LmedseT

FMSHHIIDMEGLD

N = 6 Sho’oLIl HSHGI6ULILIL
6s >4f ->5d ->6p

ns > (n-1)f >(n-2)d > np

(ii) | speorE 0 (pH6d n-1 euemruileomen
SIS emar OILHM([HEHS (LPIGU|LD.

n=2; engdlwioneor ' wdllyser 0, 1
ereoT@eu [ = 2 snHHwIommEl.

(iv) I=0 6&; m=-1 snSHWILDHD .

(V) n=3 6& | =4 wHmib m = 3
NS WILHME)

n+l = 8 si@m eretor 105 2 _emLW
Heoflo G FledT eTeDSHLIMedT Siemioli] [Rn]

514 6d3 7s2

ST Lmed
(n+])
6T60&HL_ITM60T S6rfl60T

6T600T60011 &5 & 6m&HV

5f 5+3=8 14
6d 6+2=38
7s 740=0 |2

6T60&HL_TM60T SH6rTl60T
6T600T600N&H&H6m® =14+3 =17
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19.  euminiy (&) - gguub (ULD 2.9 &
Ui &)
20.
h
Ax.Ap > —
P 4T
Ap.Ap 2 h
41

h
Ap® > —
P 4T

m’(Av)® > h
4T

f h
(4v)2 4mtm’®

2m \ T

21.
m =100 g=100x 10 kg

v=100cm s!'=100x10?ms!
h
A=—

mv
B 6.626 x10*Js™
 100x10~ kg x100x10>ms™
=6.626xX10 ms™

=6.626 %10 cms™

23.

ooy
_-136 136
3 (3)2 - 9
Q&HM(bHSLILILL LLg

E, =-E
13.6
- =-E
9
-13.6 = 9E
= E, =—9E
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27.

28.

30.

32.

&HeeLNs elenLweflss Geuesoriqwl
6X60TM & & (EMH&SM60T elemL & @&MILIL&6IT:

n=4 1=0,1,2,3

HT60TS DTS &n(b&H6T = s, p, d, f
[=0 m;=0;@wm4s pTiLme.

I=1 m; = -1, 0, +1 ; cweormy 4p
SHTILLTELS 6.

I=2 ml=—2,—1,0,+1,+2;§B!‘_’5§j4d
SHTILLTEDS 6.
=3 m; =-3,-2, -1,0, +1, +2, +3;

e 4f T Lnedser

ewngsd ufeornm HHFLILLTeOS6T.

o | 8

lj o ~ EI) 'NI -Iﬁ —
(| 18 | E

ﬁ 'IB (= =

‘= = 5

& i €9

2s 210 1 0
4p | 4 |1 2 1
5d 5|2 2 2
4f | 4 | 3 0 3

i) o1q SyHMed Hlemed

ii) siglsule ufllorHm SpHMeEd

T 1111 ]1

Orbital n )

3p, 3 1

4d , | 4 2
X’ -y
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34.

h
Ax. Ap > —
i
Ax. Ap > 5.28 X107 Kgm’s™

Ax. (mAv) >5.28 X10*Kgm?s™
Q&BM(bHSLILL (beTenemed v = 0.1%

v=22x10°ms!

m=9.1x 107! Kg

0.1
Av=——%2.2x10°ms™"
100

=2.2%x10°ms™

=35 2 -1
CAx> 5.28;<10 Kgm s3 1
9.1x107 Kgx2.2x10"ms"
Ax >2.64x10"m

35. oy&erdlgenfledr eT60&LTTE0T SiemLOLIL

1s?  2s? 2p*
2pX2py 2p,

", 8- eugl eTeo&HLIMe0T 2p  SHILA L medled
2 _6lT6mg) LMHMID G6UTE00TLLD 6T600T&H6IT

n=2,l=1,m;= +1 2160605 -1 248 BH&&6e0ND
s=-1/2

&CBenmiflevfledr eTeDHLIME0T Sl6mLOLIL] =

1s> 262 2p° 3s? 3p°
3p, 3py 3p,

15t ereéL rmedr 3P, @y LTe0leb 2_efteng) n
=3, I=1,

m,; = 0 poid my = +1/2

36.
_ -136

1

E, -—eV  atom”
n
—-13.6 -13.6
n=3 E, = e =——" =—-1.51eV atom™
—-13.6 -13.6
n=4 E,=——=—"—=-0.85eV atom™
4 16

AE = (E, - E;) = (- 0.85) - (-1.51) eV

atom™!

=(-0.85+1.51)
=0.66 eV atom™!

(leV =1.6 x 107197])
AE =0.66 x 1.6 x 10717 ]
AE =1.06 x 10719

hv=1.06 x 1071?]

hc
—=1.06x10""
x J

A=
1.06 10777
_ 6.626x107'JSx3x10°ms™
B 1.06x107]
A=1.875x10"°m

37. Q&HML&SSHLULLLEDEN : 6 6lLeiTevflen
ubedr 1 1TTserf] Siemed Hemb 5400 A.

m=>54g

3 6.626x107"JS
54x10°Kgx5400x10™""m
V=227x10"*ms"
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38.
2 B
=) & % g
a LS 8
#8| 45 3 &
=N ) @ G5, E E
E = 9 (%l E
S| | Bt
0,+1, +2 | sym L nedeerr
5 3 Sf _3, —2, g@ Sf
L0, | oymicL mebser
+1, 42,
+3
ST LTed
41. ere0&HLOMeOTHEIfl60T 6TevOTEOONHEWSE: 35
(Q&®MbeSSLILL(beTeTE))
yGomLLedr&erfledT 6T600T6001H6mS : 35
6TEDEHLITITE0T Si6mLOLIL]
1s% 252 2p© 3s% 3p® 452 3d10 4p°
4P 4P 4P,
HemL g 6TeDSHL_TM60T 4PY ST Lmedled
2 _6eng.
n=4 [=1 m;= +1 26608 -1 %s
Bmsseomb, HmID s = —1/2
43, He* — He?" + e

—13.62°
En = 2 :
n
-13.6 (2)°
E=——"=-564

1 (1)2
B - —13.622) o
(o)

Q&BMbSSLILL(H6TET  CIFWIED(LPEMM
Blaw Coemeuwner gpymmed = E - E, =
0-(-56.4) =56.4 ev

44.

3
af 4
B |gs B %
5 |53 23
(€] 5 8
t5
el gneotsefler | X~ 1 X
6T 6001600118 6M &
LG Lnedrsefledr | X~ 1 x-1
6T 600T 6001860 &
1Blup L rmeoTserfleor y y
6T 6001600118 6M &

HE00THHID E\BM(bHBLILL L LIl

y=x+11.1% of x

= X+EX =x+0.111x
100

Flemm erevor = 37
yGmmLmedrserfledT

6T600T600T1&6m & + [Bl), L mmedT &H6rfledT
6Te0uTE00T1H6mE = 37
(x-1)+1L.111x = 37

x+1.111x =38

2.111x =38

x = 18.009 x = 18 ((W(p erevor)

;. SIe)| eTev0r =X — 1
=18-1=17

=37

Blemm eTev0T

suwefluleor &miuie 7 Cl -
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45)
L

mv
0.529)n* ° ~13.6 (z* 54 -
B e L O _ 6:626x10™*Kgm’s
z n 160x107°Kg x 38.88 ms™

A=1.065x10""m

Li*"6@ z =3 48) Ax=0.6A=06x10"1"m
CPETOND QUL LLILIMenSSHSTeor GUIT  SpILb Ap =?¢
(r;) h
T
0.529) (3)
= % Ax . Ap >5.28%x10 P kgm’s™
(0.6x107°)Ap >5.28 X107
=0.529 x 3

-35 2 -1
= Ap> 5.28x%10 kwgm S
= 1.587 A 0.6x10"m
Ap>9x10*kgms™

BIeOT&HTeNS QUL LLLTenguled 2 6Tem 6

eTen&Lmenfledt Syhmed 49) Q&MbSHSLILUL(beTeTemed Ax = Av = ?
X h
~13.6 (3) Ax . Ap > —
e g
A.(mAvV) > —
=-7.65 eV atom™! N 4n
VvV =
46)  QBM(bHSBLILL (bETETEmE 4m(m))
h h
585 % 108 ms-! Av > |:‘.'7\.:—:|
vV =_4 X ms ATTX M X —— mv
mv
m,, = 1.673 x 107 Kg Av>
4T
h
A= — ereorBey,
_ 6.626x10 " kgm’s™' Flema@eusdHlen GemmhHFHULE HEFFWLHM S
1.673%10 " kg x 2.85x10°ms™ . v
0 SEVTEDLD = 4
A=1.389%x10" =A=1.389x10" A . .
50) 1bleorevT(95S Geumiumh =100V
.. _ -10
[1A =10""m] ~ 100 x 1.6 x 10-19]
47) m=160g=160x 107 kg A= h
2mev
3
v = 140 km hr-! = 140107 B 6.626x10*Kgm’s™
6060 J2%9.1x10*' Kg x100x1.6X10™]
v =38.88 ms!

A=122%x10"m
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B & B
B .
9 8 {2
2 ) E E %‘?E'g d ébE-Elr
£ 2 | B 52858 3385
- &3 & | 5 g 3G B g § 91
= g ‘J BT » &g 3 E § 3
g .- 8 6|L 6 8g
g 9 © &
t6b n 2 0.35 0.70
2 0 4d (n-1) 8 0.85 6.80
(n-2) 2 1 2.00
o 0 3p 9.50
51 -1,0, +1 5p
aCoHenId & . . . _
e QFWLINIM| SIETDIHE(D LO60T e = Z — S
3 | 2 5 3d =13-9.5
S0G - 3 (Zegar =35
P

Seoflorkiserfledr S46UT HSHE0T EUMSLILIT(H &CBenmiflevfledr 6T6DEHLIME0T SH6mLOLIL]

1s> 2s* 2p° 3s° 3p°

&H60T LDé]I:IIS(b —_— — ) ——
2. &g erevor : 120 n-2 n-1 n
IUPAC smanedsl euwd : Unbinilium 5 e
8 . G
: : 9 o8 &
IUPAC smanedad Gmluie : Ubn @ E .g & 9 €3 | ] @E 3
9 -EE JEER| 99B%
geflow  eupBlpeds  eumbiyeTer 8 | 5 “%da| @ “j_g) B2
eTe0LmeT Semioliy :[Og] 8s? 'é E » ®8 - ® E\'é -
eTen&LImedT Siemiolll : (n — 1)d? ns? n 6 0.35 2.1
n =5, &@ 6Te0SHLITM6IT SHeMLOLILITEOT S =1 : 0.85 68
152 252 2p6 352 3p6 452 3d10 4p6 442 552 (n-2)| 2 ! 2
S= 10.9

Sigoy)| erevor : 40

4 yeug) NG 51" eug auflems (d . QFWIIM)| HETDSHEH LOI60T Sremo = Z — S
asn&d sHeoflob) = HATsEsmevflwib

(Zirconium)

=17 -10.9
. . .. . . (Zeff)cl =6.1
4.  aibleflig 60T 6TEDSLTTE0T SHeMLOLIL
(Zeff)cl > (Zeff)Al ereorGel Ty < NG
Al® 1?28 2p° 3s* 3p'
(n-2) (n-1) 5.

X3+, Y2+, 7"
GTED&HLTMEOTHEMEITS 61&HIT600TL. 606,

Fwemen &
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QFWLQIN — SNCNGSHM LBl
gemwwimeors Leoteuepd  eurflemsuied
SI6MLOW|LD

Zeg), <Zg)yp <)y TGO Diui6of]
SHITLD H600TLqLILINS LileoTeu(pLd euiflem&uiled

.. r_>r, >r.,,
Siemowl GeuesoT(hiD. z Y X

.. eflwmeot Wl ser,

Siwieofl Siwleofl
SHILD
Z 136
Y2+ 64
pca 49

6. 1Hs eumubaer : 1037 k] mol™! w6
2372 KJmol~! euemmuileomeor eredemeouiled
siwesflns@o HpHmed  WH LI SHemenLl
eupmietererr. X, eTedIn SeofloGHEHNHE
IE,, wdlunerg  whseumyssaerfle
Siwenflwné @l SHHMED &l
eTeemedUled  SiembHGleTens. GLoID
Bszaflosdne 1E, wmmib IE, gpdw
8 wHlysEpd SiFHsLNs 2 6Teng).
ereoTGeu X S)60TH) LOhG GUML| SpHGSLD.

Y, eemm  gefloddne (s
Siwesfln&@D MDD &6MMEUTSHEYLD
@nevorLmd  Swellwnd&n — Spymmed
e SiFlswnseyd 2 etengl. ereorGeu
y eteotug oifle  ellemeotflisaniqul
2 _Beonsld S @Lb.

Z eaemm geflosdne IE, woHmibd
IE, sydlw Bnevorpid e Sidlswns
2 _eeng). eTeoTGey @& WS GemMmeUTs
elemeoryflio & _BeonsLb.

7.  Cl(g) + e — Cl (g) AH = 348 k] mol™!
Q@ Gmebd (35.5g) &Gemmifledr

348 k] symmemed eeusfulibHms.

. 17.5g @@ermifleor,

athiyamanteam.com | TNPSC Exam -

348 kJ

3554

x17.75¢ @ppmeve OeueflulbADg).

348
- QeuafllLlL SyhHmedletr siemey 5

Q&FwedLImeh : 3.1 =174 K]

&aLILNemevotLiL| - 2 6ug OSTS&SH

SHeuflLorki &6l
254
-3
NI 1.98
E\ 74
ESE 1.5

.36

=1
E 0.89
@ 0.5
g
3l o ;
k‘; 0 10 20 30 40 50 60 70 80 90 100

1.33

1.14

saLIflenevorii pmib(Aed)

0 10 20 30 40 50 6

SIETT)| 6T600T

goliflemeootly Symb - 3eug  euflems
HeoflLorhi&HelT

1.8
1.6 - 57

1.4+ 1.36

1.2 1.17

0.8
0.6
0.4
0.2

0 T T T T T T T T T 1

saLIflenevorii] pmib(Aed)

SIg0)| 6T600T

Covalent radii - 43 eugy euiflens sevflorkiser
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‘@ | 2.57
z
Q|2 - .03
= 74
G- 1.44
il R 132122 1.17 117 1.16 1.15 117 125 1.22 121 |14 121 1.14
g T e . 114
Bl
| 051
3
% 0 : r . : ,
| 15 20 25 30 35 40
SI6T0)| 6T600T
I gflwment elemLWlementd 6\ifley &S

1.  (rF) bibibium

2. (=) AB,

3.  (m) f-eengd Hevflorhiserr

4. (1) 1< Br< Cl < F (ereosLamedt BLLLD i &Iflé@L)
5. (F)) yeemifleor

6. (8) subleoflwib
7. (&) Na< Al<Mg<Si<P

8. (&) 0Bsm eresLIMafS 2 MIILSEDsT, Gewmeuner ChILSeTsenenil aLDmeTaT
GmiiLdlest siwenfl, Gemmeuneor Siwievf] ST SHSHlemeot ALIMILD.

9. (m)Ca<Al<C<O«F

10. (@) CI>F>Br>1

11. (FF) ememLIgeor

12. (8) spi&medr

13. &)Y>Z>X>A

14. (8) snm) sflimeoTs) S60TMed SHMTEUTD HEUMDITEOTS.
15. (&) 152, 252, 2p°®, 3s!

16. (&1) @Gemmifleor

17. (@) +527 kcal mol!

18. (&)s>p>d>f

19. () @emeusar 6516 L5l6D6m6d

20. (&) 575 k] mol!

21.  (sn)euflemsuiled GemnEDE, OS5TS&HSHulled S sfSHME.
22. (&1) eungieuns 918 sifl&sHeTn &)

23. (/) Be wmmub Al
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A0S - 4
e e

10.
11.

12.

13.
14.
15.
16.
17.

18.

s

9

p\

i &S H =

EDEUDL T 22607
gflwneor elemLulemend 6\Fifley OFLISH

(&)  evamLgger CPEsTM)
2CsTELMILYSemeTS  QSBTEOuT(HETETS).
sieupmier 1gflliquid iFle  Siemexled
SMevTLILIbED &).

(@) CO + H,

(o) T6CsT  wIOBIWID  Beflul
2 La@m spndlemwid, Umgm Wwmhrilwio
& 2 L& SFLMHFID O\SHTeToT(heTaTS).

(rr) eaM&H 1 — Hevfloriserr
(&) 1p+2n
(&1) eWwBeiquILD, 616UG60TIqUILD

(1) SnOm WHMID SMTevord ETevoT(hld
&1fl, LoHMILD SMTEvoID, Sn HMIDE Siflwimeor
e & &HLoMGLD

(a)l2g

() EDTA

(&) CaCl,

(1) Gamguwib sigidleflwid HedlGasL

(&) dlLeeuiu sipss Hemeouled
(STPed), Iml H,O, syeurg 100ml O, 5
SH(HLD.

(&) CrO(0,),

(&) 5/2

(rF) 8.4

(FF) sp? oHmud sp”

(8) @O sMrdgien Siblevld

(&) 4 eDADLTREDT NTNIHSHETTED
BTeoT(W& 6ulgeXled LIl (beTemg)

19.

20.
21)

() @& ® & s B @ 6
Bla (b H-19emevoriiL LOHMILD
CLPEDE T )18 (6TH &6t L GLLILLIT 60T H-
flem 600TLIL

(8) (&) wHmud ()

(8) rrflulleby Qpdemench

LI6bEUMILILIL] 6160TIT S8 (61H & & M60T
ellemL &@&SmIIY &6l

1)

2)

3)

4)

5)

7)

8)

9)
10)

289

eumiiny (@)

sfluneotd samm) : DRDLTRET CLO6ITM)
2CsnGLIlysemens  QSBTE0OT(H6TETS).
sieupmien LGImiquib e Siemeled
SMevTLILIbFD &I.

eumiiy (&)
CO +H, - B eumy
eumiiii (2h)

sifluneotd sampml : STSCHM wIHMIWID
- Q@ 2 L& &pndl.

eumiin (Fr)

ThHHSHSML (b : Camquid emamLemI®h
(Na* H")

eumiy (&)
1T3 (le”, 1p, 2n)
eumin (&)

Ca** + Na,CO; — CaCO, | + 2Na*

quplflwgsleor  Heopm = 2 X
HGomLiquisSleot Hlemm

MOTHH 1.2 g  emanLTmeniDd
quy L flwiSsmed uged

QFILWILILGLEUTE Si560T [HlemmUTeoT &)
2.4g. pdmg. ereorGeu 2 Led [Hlewm
aiflafliy (24-12=1.2g¢)

UM (&4)
EDTA (eumiiy (rr))

Bifleo Ca?* whmub Mg?* suweoflserleor
SCemenIb&erT, emHLGIL(b&H6T LoHMILD
FOBUL(bSHET HMETOTLILHEUSTED HIHEHE
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BIhST Hl460T6 SETENL THLbSADE. D,0, 2 Lér eflewerfiyno Gurg @G
6 6MERDLT 60T DL (bID 1qu) L fluisgmed

eumiii (&) CaCl, LSS aFLWtLGADS. darGa B
11) AGwnemeol. eTebTLI @amq b & SHMTSHFI6U ABeLD.
sigiflevfliid FAOICHL S &LD. 0
(NaAISi,O . H,0) I
/ ;
eumiiy (o1) . / \
12) (&) L eeuiu oipsHs Hemeouded Hf O-H

(STP ufléb) 1 mL H,0, speors 100ml
0, - eméu g STP. ) )
aumiiy (8) & &MTs5g&HI6u Sibdleowd

13) Cr,0,% + 2H* + 4H,0, — 2CrO(0,),

+5H,0

eumiin (&) 18) (&) 4 eMADLTNET NTNIHSHEMTED
14) 2MnO,~ + 5H,0,(aq) + 6H* — 2Mn2* preedl - eugefled  gpLLLGeTETE)

+50, + 8H,0 (UL 4.6 - uefl&sLliquiedr 6l euD

.. UMT&&)
eumiy (&) 5/2
.. . . 19)

15) emamLOmedr OUIMSHEMEDIET  &H60T

SeT6eYs Fmey 0-emHL B YeoTmed

= WAL ITRE0T GILTTHEMENI60T HTTLOMEOIL LG

H
N
o o
X 5.6 A
=1.5% 5.6 @/ "o
- 8.4

eumiiy () p - »BLGIm LSleoTmed
2H 0, »2H O+ O 1
(2- 234g)2 HZ (22.421itres) OH

AL TER60T OILITTHEMELY 60T SHETETEYF 61&M6Y

iy s {Tol) (20 T G
H, O, ébr gwowomeot Hlemm
x22.4
68

17 x224
68

EDEUDLTER60T GILITTEHEMEMI 60T HEUTSIETEYS 6\&nley

= prgwnedlily X

O—xT -0 O\\ @—
<z

= BMILMedlLIg X 5.6

16) sp® wHmib sp?
eumiin (Fr)

17) emami@um umevuTed SEOTETS No,

290
athiyamanteam.com | TNPSC Exam - Video Class+ Test Batch-| 8681859181



20) eumiiy (&)

&euTHImeT &) SIETNI5HS([

elemevt Herfled L bULGbSS LTS,
GeflTeIlILMeTTHEYLD CIFUIEDLIL 6UEDEDE.

21) (210

Boneor g FrIflebLy

SHEHEMEVLTGLD.
eumiiny (@)
AG - >
ST LOMHMILD SHMILO600T 2 B0 hIS6T

db

I giflwneot elemLemwsd O\5fley &S,

&Nk

1. (@eLgsdl: Li<K<Na<Rb<C

2. (s)@mgy o _Beonad Gmrwenflaerfled, Lit+
swesfludesr  BCIHOID  HeTemiouledt
SlaneY &HE &emmeY.

3. () @eunniled ergidleved
4. (&) Li
5. (&) LD6tuT6\600T600T6)600TL

6. (&) @UUT HHEW&DH LOMID LIMTT
&NMHSHS SHETEWLD C\&HMT6TOTL 5.

7. (@)sneb@eu (pemmuied ML mFuib
SMTUGeTLemL SWMfléa (LpLg .

8. (&) ewdefaduib

9. (&) MI < MBr < MCl < MF
10. (&1) &mevLl 6ot (pemm

11. (&) Ca(CN),

12.  (=1) MgCl,

13. (&) p-2,q-1, r-4, s-5, t-6, u-3

14. () sapm) WOHMID SMTE0OTID ETEvT(hld
Seum).

15. (81)8ndml OHMID SMTevoIDd EIevor(hld
slfl, LOMID &MTevoID, & OHIIDHSTE0T
Frflinmeot eXleM&H&HLOMEGLD.

16. (&) MgCO, > CaCO,>SrCO, >BaCO,

17. (@)@seor 9 L |&el siflsns
BITHUEGSSSLILIbESEOTMEDT.

18. (&) &r60oT6UONMDL LITED

19. (&) NaHCO,

20. (&) Ca(OH),

21. (&) &mneor @swi &g liemu urmofliiugled
Ca?* sweslls6r (P&HEHWIBELEDTHEmEL.

22. (&) CaF,

23. (=) CaSO,.2H,0

24. (&) CaNCN

25. () Li,CO,

uebeumiy el &HEHHBTOT 66wl

&ML &eiT

1) eumiiy (&)
eunCLrdlwioneorg Gamguwisens el
B8 GevsmevT s
(81 L6uemenor 5.3 gl LUMT&HS)

LTSS ufleor siflwimeot euflems
Li<K<Na<Rb<Cs

0.54 < 0.86 < 0.97< 1.53< 1.90(in g cm™
%)

2)  eumidy (&)

s 2 _Geons GmI  SiwesflsEned
Lit  swefllwnerg oifls HGI@mL
SHEOTEMLOEMILI LD METETE.
Lit > Nat > K* > Rb* > Cs™
3) Q&BMb&SLILL (beTerT SIEWEVT HGIF
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BaiWrasEHL ST 2 _Be0N &Ik EHL 60T
ellemeTlLL(h 6MADLITNET  6UML D6
eeueflGumnm)fleoTment. eTeoTGeu

() @eupmled eagIblebemed 6TeOTLES
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4)

5)
6)

7)

8)

9)

10)

giflwimeor elemLWM@&LD.

Lit eor BGIHM S4Hmed SH s ereorGou
Lit syeorg B o s&sdHed Hlemeolis
SHEOTEWLD WL EMG).

(&) Li

(8) L0600T6\600T60T 61 60T

RbO, peorg @ SHUUT SpHemenh
GW0. B& Rb+ wpmip  O,”
siweflsemend G\&mesorbemengl. Goeid
O,” sweflurers @G  s6flsHs
6TEDSL[TITEM 60T 618 M6TOT(h6ITEI &)l 6T60T(E6U
@& U SMHSS SH60TEMLOU|EDLLIF).

UM (&)
gnebBeu  (pemmuiled  QuMLLmdwid
smiuGerlemL  swniflss  Quieons).

eurlLrdlwb emu  sMiuBestl.  Hifled
SO 5558 Siemeled HEMT IS
FnlqW1g). eTeor @6y 65 pLiLig eumeudledenen.

eumiiny (&)
Li Be B

\ Mg \ Al \ Si
eumiiti ()

Siwevflll Levor (6TedSLTme0T
seUTHeoTenouied GeumiLimo)

MI < M Br < MCIl < MF
eumiiy (&%)
STV 60T (LP6mM

NaOH = Na* + OH~

er &I ledteumis : Nat + e~ — Na

G Wleoreumis : 20H™— H,O + 1/20, + 2e”

11)

12)

eumiin (&)

CaC, + N, —20350C ; ca(CN),

Calciumcyanide
eumiiiy (&)
(&) MgCl,

&My wetor o _Geonssafledr HGIHMD
Sy HMedledT euiflens

13.

14.

17)

18)

Be?t > Mg?* > Ca?* > Sr?* > Ba?*

(p) Gamquid -oEhaeT (2)

(q) ®mebAwid - aFmIsed deuliy (1)

(r) Guiflwibd - pnder LFems (4)

(s) enoLpmeordlwid —&iflibgeot feuliy (5)
(t) EAwib - Hemb (6)

(u) eumCLrdwib — gergm (3)

eumiiny (&)

(F)

ST LOHMILD ST LO6TOT
2_Geonsraiserled K, Rb iommiio Cs

S ENWL160T LOL (b BLD &x LILIIT 4560610 (b & 6m6IT
2 heUTHGSHETmerT. & U u [
S HEmEI 606D O, HETHI 3 GTEOSHLTTE0T
Lemevorl I 6m 60T 618T6T0T(HET6N &)

(1)

SnDMm| OOMID &SMTevord Srevorpld &ifl
LOMID STTEUOIONETSH  FnDUIDHET6E0T
giflwimeor elen&&SLOMEID.

QM 6snedHuler Goedlmhs &Epns
L eunes  sMTUGeTL (hserfleor
seoIWD HmedT GewnEDE. ereoTGeu
giflwneot &emTHmedr eulflemd

(&) MgCO, > CaCO, > SrCO, > BaCO,

siflwineot samm) : LFedluigHleor 2 Li|sei
erefldled BIMMH LGSSHLILIbSEOTMEDT.
eumiiy (@)

BHmi& sesorevormipy Ca(OH),

Q\FIMThISHE0MET S| revorevormioLll umed (Milk of

19)

292

Lime ) eredtmemp&&LiLbED&l. Goaid
egafleurmenT semraed srevoTeooTmibL HIT
(Lime Water ) eTedTmemp&&LILIGLEDSI

eumii (&)

2NaHCO, ——Na,CO, +H,0+CO, T
(Bifleb BewrAma)
2HCI
2 NaCl + H,0 + CO, 1
grflwimeot eumiiii ()

athiyamanteam.com | TNPSC Exam - Video Class+ Test Batch-| 8681859181



20)

CaCO3 ﬁ CaO + C02 T (Colourlessgas)

(X) (CalciumOxide — residue)

A | -co, H,0

Ca(HCO,) ¢—*—Ca(OH),
(C) (B)

21) Ca’* swefluners &omer  @swd
&ligLliemu ugmorfliudled (W&&AWL
UMbl STHDISD &)

eumiy (1)

22) 'Blue john' - CaF2

(.. LeehemILIq.60T 6(H 6U6WS)
. eumiiy ()
23) CaSO,.2H,0 .. eumiiiy (&)

24)

CaC, +N, ——> CaNCN
1 atm

emHLBrmedlid
(or)
SHTeFILILD FUI6OTEmLO(h
o eumiciy ()

25) Li,CO; gyeors @emmeurnent HlemeoLis
SH60TEMLOW|6WL LIS

eumiiy (@)

S10&- 6
eumuw| [Hleme0emLD

60t SN (h:

1.  dfwnesflledr seor sierey (V) = 1.5 dm?

P& (P) =0.3 atm
'T' gpeorg MEed
P2 =1.2 atm
v, =2
.. PV, =PV,
PV
= V,=—+
PZ
0.3 atm x1.5dm’
B 1.2 atm
=0.375dm’

. &eor seney 1.5 dm? edlamba 0.375

dm’ 2886 GemndHmE)

2. V,=0.375dm’ V,=0.125

P, =1.05atm P, =z

2
"T" - onrled)

PV, =PV,

P PV, _ 1.05x%x0.375

v, 0.125
=3.15atm

3. V,=38dm’ T,=0°C=273K

T, =? V,=2.27 dm’

:E Tl = L XVI
T2 V2

273K
S 38 di
2.27 di’

=457K

H|<

T

1
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4. V,=7.05dm? V, =2.35dm?
M, =0.312mol 1, =7

'P' wpmid "T' rafledseir

A
' I’11 n2
nl
= n,=|— XV,
Vl
0.312 mol
N, = X235 difi”
7.05 dii®
n, =0.104 mol

aeueflulL b GumevserfledT 6revoreonfl&Hemn s
= 0.312-0.104 = 0.208 Gonebaeir
5 T,=8°C=8+273=281K

P, =6.4 atm V,=2.1mol

T,=25C=25+273=298K

P2 =1 atm V2 =7
PIVI — PZVZ
Tl TZ
PV T
= V,=| =+ |x=*
Tl P2
6.4 arm x2.1mol 298 K
- X
281 K 1 attn
V, =14.25 ml
6(21)
Vo,=12dm*>  T=298 }
Constant
P=1atm
Vi =46 dm3
V. 5dm?

total —

P

0,

X

294
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0, —

= XO2 X Ptotal 1 mol
n, = x12 ¥
n, 2 224 Y
Mo, + Ny n, =0.54mol

- = X 46
0.54+2.05 Dy, 204 ,I{ /K

_05% 021 n, =2.05mol

259 ‘

P Viotal = 1 atm x 22.4 )

latm x22.4 [
51

P .= 448 atm

total —

total X

** “total

~.P, =021x4.48atm

=0.94 atm

n, + .

2

205
0.54 +2.05

2.05
Xy, = —— =0.79
2.59

=Py, =0.79 X 4.48 atm
P, =3.54atm

6 (b) 2KClO, — 2KCl, +30,,

P _...=772mm Hg

total

P =26.7 mm Hg

HZO

P

total

s.P, =P

0, total

=Py +Py,

P

H,0

P, =26.7 mm Hg T,=295K



n(12) + (2n+2) 1 = 16

‘. smanLGrnamiuenfler
T, =300 K P, =72 12n+2n+2 =16 e Ao
l4n=16 -2
Pl P2
T1 - T2 14n = 14
=1
P 26.7 mm H "
= P=2|T,= g><295K ) . .
T, 300 K - el Gnm enjuestneors C,H, |, , = CH,
P, =26.26 mm Hg 8) &by Qm eeuin Hoodds GoBe
. P, =772-26.26 2fle 2ipssld defleslULaId R
: eunellemeor  Hlmeuonss QuieonGHm
=745.74 mm Hg SieleleuULILITElem 60 1Blemen Lomm)

e eulILblemed eTeoTLILI(hLD.
s 700 K, eeuwlu  Hlemeoulledlpibh &l
t, = 4.73 minutes (eumy) y@umbledr &eflieils@neung il (W &edled

Hreuondng SHeHeOTSH CSTLAIHSI
aibConevflwneyo @mHwing  STLeT

7)  t; = 1.5 minutes (eumy) epam. Grremiued

Ym@)LGun&:nﬁUdﬂ_ t y@rmbdledr

Y, . t ML SpHEM6V(bLD SHlITeULONEHEOTMEDT.
L{GU‘ITLQGJT emeLGrmamyLedT

| siflumeot eflemLulement \FIfley Q&S
(.- Heot6meY Lomiledl )

1. (mods I(R5SS S
_ 473 Biblraser CLOEDE Fn. |8 61D S &l 6L BLLILITEOT 6l &6
15 O et eflem& L& 8600158 558 SSH60TM).
—~3.15 2. (F) cpeoosenm eremLulledl  UTSHS

wesFnG eTHlieflds OSMLTLemL IS

'Ym)sz_n)ll(ﬂgnmnﬂuah _ m LyGmmbledr a rl2
“Am P+~— |(V—nb)=nRT
yu@ﬂ'l‘l’Lﬁ]GﬁT el GrmaniLedT 3 . (@) V

159.8 gmol™ 4. (&)  QOMGesTEM  &HeuTES
315 = |———— eflen&emi Q1TSS 6UHe06meD.
emaL GrraniLeT
” 5. (@) 1/3
=3.15
6. (&) umuied eeuILBlemed
SoUDPD aT&HSLILGSS IO SHeMLOEGLD 7. (@) elmeysed
oumRs , 8. (&) emanLrnear GGamenI®h &bhemey
159.8 g mol™ Si[HEleDd
oanGmeiusT — . <5
(3.15)* 9. () SpHBL LHMID SHeor SieTeledT

msu)Gl_n)L(Bunmnjus&r = 16.1g mol_l 8'61)@&)611’
10. (@) 8.3] mol!K!

11. (&) urmuiledleor efl&l
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12. (&) NH, 6. &by @ SHUILL eeulu Hemeouied

. L I i 11 BSuwieb GUITIL| & & 6IT SN 55568
3. () L II ommib (P&  eTedemeduiled TheLEOILIGLL]

14. (&) 0.41 dm3 EUMLS&ETH & 2L LI (b 61§ WIEOLIbED BB

sleueeuliuflemed umuiled @ euliLflemed

15 (@P 6TEOTLILI(HLD.

16. (=) 4 8. elgeysed e a 1/Vm

17. (@) 1/8 myy, =175 mye = 36.5

18. (&) /T YNH; ~ YHCI

19. (&P eTeoT(6Y  Gl6UETUTL6MS  6MEDLTE60T

20. (=4) NH, &CenmmenIhéH & AmHEH (LSH60l6d

21. (&) mol'! L iopmub L? atm mol? 2 _meundmsl.

22, (FF) Snpm) WLOMID SMIEUOID EIedor(hid 12. 'a, et wdly aiflswns 2 _eten Gung

seil : .
CLPED&En )& ETHSHE SemLGuiwimeor
23. (8)3.41gL!
HeUT&FH eflema aiFlsf&Hn &I,
24. (8)
QUMHGSHEV eTeflHMAMS. 6 M W L
25. () HI gl &S EREAIY: y
R i i (&) eflwnenrg.
LIGDEUMLILIL| 6X60TIT & & (6TH & &IT60T
elemL &G &6T ”
5. PV
ANW&EHSSmedT &nmevofll (z) = ——
158 Caeufler Hlemm © nRT
= o) 6dlgevfle Hlewm = a
. . . .. . a zXnRT
15 5Baevfledr GLomebaarfledr eTetorevnllhema = 6 V= >
aybdlmeilsn Guoneeele ereoreullema = —
32 0.8697 x1x8.314
a
) ) e . 32 %107 bar dm’ K mol"
S &dlggevfleor Guomeb LileoTeuTid =
a_ 2 B x400 K
16 32 - 71 bar
a
_32 R
~ 3a V=041dm
32
_1
. ) N 15. T, T,=2T,
& dlgeilenn LGS SIRSHSID
= GomedLIedTenTid X GLOMSSHH(RSHSID vV, V, =2V,
1
3 1 2
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PIVI _ P2V2
L
P1Vl XL _ P1V1 Xﬂ
2
TV, T2y,
P, =P
eumii (&)
16.
yHZ — anH2n+2
’YCnH2n+2 mHZ
3\/7: anH2n+2
2
Sy euT&HSLILGbSS LIHMIWEnLSHS
27X2=mg
54 = n(12) P (2A2)(1)
54 =12n + 2n -2
54 =14n -2
n=(54+2)/14 = 56/14 = 4
17.
To _ |ma 21
Y m, 32 4
1
Yoz = ZYHZ
unglwerey emaml rmer aeueflCun Gsemeauiupd IG5 CrasHHed LTayD S&erdlgeufleor
UletTeor Siemey  1/8 Sp&Ld.
18.

(v [Bevedlwieb eumyedihe PV =nRT]
V\aoT ),

a(nRTJ
1\ P
\Y% oT

P
_nR 8_T _ nR _l
oT

PV

nRT T
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19.

21.

22.

a' &1 WF SFHLIGD QUTIRS
FHIeULTSHSHED eraflHMGLD.

an?/V? = atm

a = atm L?/mol? = L2 mol? atm
nb=L

b = L/mol = L mol™!

sflneot & mm)sHeiT

1: CO, o Blemeolomm)
eeuliuflemen 304 K. @s6ment ereveu6ney
SI(IPSHSID Siefl&HSLILIG EDID

304 K, 5@ Gwed Hoeuonss Suieong).

23.

SILISSH =

24.

25.

2: LMTONSH e euliLflemeouiled
Q&M(b&SSLILL (bET6r Hlemmu]eiter
BTG 60T 60T SIETEY SNBHET (PSS SF D&
i eNFHHSHH6d SiemLow|ld

Hlemm
&H60TSi6M6Y

nRT n) RT
P
. p
= Gomeor Hlewm RT
=14 g mol!

5atm
0.082 L atm K'! mol! x 500 K

=341g L}

Q0 GOIUIILL HlempujemL i Hededluiedy
eumedma V a T

P al/V

wHOId PV = wonmled
QBM(b&SLILL(beTer e6uLILIFlemed LoHMILD
S(R5SS S0

HeoTale6Y a GLomebaerfledT 6T600T600f & 6m &

Heoraieney o lemm / Gomeond Hlemm

298

47.

48.

Heotaleney a 28 / Gmeony Hlemm

aigmeugl, Gmeony Hlemm SiFlsLb erevfleD,
&H60T a6 Gemme). ereorGeu HI syeord
GEDMEUTEDT &H60T 6T EULI LM METETS).

&HEeLNs elenLweflds Geuesorqwl
660N & & EHHSHMET  elenL & &ML &6T:

46. T, =15°C+273  T,=38+
273

T,=288K T,=311K

V, =2.58 dm’ V,=2

(P =1 atm wommfledl)

Vi_V,
Tl T2
v
V, = (—‘J X T,
Tl
2 58 dm’ K/
288 K

V, = 278 dm’ oipneug sem oiene
2.58 dm’ emhg 2.78 dm’® @&
aigsfleED &)
V1:3.8 dm’® V,=227dm’

T,=0°C=273K

T,
iV,
T T,

T
Vv,

T =38 d° x————

273K

227 difi®

T =457K
nA=1.5mol np="7?
V,=37.6dm> V;=16.5dm?

(T =298 K ommiled )
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v, ¥

A n

B
B
n
n, =[—A] Vi
VA

1.5mol
=—X16.5
37.6 difi® at’

= 0.66 mol

49. n=1.82mole
V =5.43 dm?
T =69.5+273 =342.5
P=2?
PV = nRT

_ nRT
\Y%

P

1.82 mol x

0.821 difi® atm mol ' K™

P X 342.5K
5.43 difi®
P=94.25atm
50.
Pl = 1.2 atm

T,=18°C+273=291K
T,=85°C+273=358K
P, =

)

P, =1.48 atm

51. T,=8°%C+273=281K
P,=64atm V,=21ml

T,=25°C+273=298K

P2 =1 atm V2 =7
PIVI _ PZVZ
Tl TZ
V — m X E
’ Tl PZ
6.4;aft1{><2.1ml x 298 )(/
281 K x1 ath
V, =14.25 mol

52. Q&Mb&&LILULLeme,
V =154.4x 103 dm?,
P = 742 mm of Hg
T=298K m=7?

L= PV _ 742 mm Hgx154.4 X0 °L
RT 62mm HgLK 'mol' %298 K
=0.006 mol
Hlewm
Gomeory Hlemm
1Blémm = n x Gomeon(y [Hlemm
=0.006 x2.016
=0.0121 g=12.1mg

n:

53.

YG).IITLLI = N, —_ N,

YNZ te;nrru.| e

84sec _ [l4gmol™

192 sec Mg,

_l4gmol”

menrru.|

(Y (T}

2

_ 192

m =14gmollx( sec)
84 sec

m =73.14 gmol™

eumy
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54. mg =525g P02 =? 2 atem eumueNledr SipHsoneors 11
atm &G 2 Geons s QHMLIGUITEOT S
Mco, = 65.1¢g PCOz =1 adle ulLFwowns 12 atm, euem
T =300K P =9.21 atm BMMhGBHEIGUIH  ETOTLSTED — OBTLIY
) o (WFHE0l6D ©_(H&HS C\FHITLIhIEGLD
P02 = onr)li OWNSs (PRSI0

Xo, =—2—
n02 + ncoz 8"@)@ - 7
0, &1 e " aeullu Qwissewed
n =
% O, e Gmeont Hlenp HeoTo SN (h
52.5 .
=228 __164mol 1. Siey
32 gmol S
N ~ CO2 661' Lf)]@ﬂ) E1&HM(h&H&HLILIL L 6m6)
©  CO, eor Gomeon Hlemm AHQ CO, = -393.5 k] mol!
:65‘—155_:1_48 mol AHQO CO = -111.31 kJ mol!
44 gmol™
n Led AH (H,0) = -242 kJ mol’!
X, = 22 =——=0.53
02 n +n - 312 CO,(g) + H,(g) = CO(g) + H,0(g)
n, 1.48 AH? =71
Xeo, = =1, =0 '
: + . _
nOz nCOz AHro = 2 (AHf) elemeoTelemerLl OILIMIH6IT

P, =X, X WOMSHID SH(RSSID
=0.53x9.21 atm =4.88atm

-2 (AHf)G)ﬁlso)smu(b QM BeIT

AH = [AH,(CO) + AH, (H,0)]

P, =X, X GLOMSHHID Si(RSHSLD r
=0.47% 921 atm =4.33 atm - [AH{(CO, )+AH; (H,)]
55. o Geonssdledr o S  IHleweouled AH = [-111.31 + (- 242)]
2 _Geonad asMLiquiled 2 _aiTem sumujedleor
Sigdsid — [-393.5 + (0)]
T, =298 K; P, =2.98 atom; T, =1100 K; P, =? AH= [-353.31] +393.5
H_PB AH’= 40.19
Tl T2
AH = +40.19 k] mol~!
= P=-"LxT .
T 2. Siey
= 2.98 atm x1100 K =11atm Q&BM(bSSLILLL 616U
298 K
Biflédr Guomebserfledr 6retoT6v0NSHEW S
1100 K eeuliu Hlemeouled QSHMLIquled 180 g
n=———=10mol
18 g mol

Bifleédt Gomeom T QeuliL eI S medT

Cp= 75.3 ] K1 mol!
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T,= 100°C=373K
T,= 25°C=298K
AH= ?

AH= nC,(T,-T))

AH= 10 mol x 75.3 ] mol-! K1 x
(373 - 298) K

AH = 56475]

AH = 56.475Kk]

3. giey

QBM(bSSHLILL L 6m6)

C.H, (1) + g 0,(g) — 6CO, (g)+3H,0()

AU at 259 C = -3268.12 k]
T=25°C=298K;

AU = -3268.12 k] mol™!
AH =?

AH = AU + An RT

AH = AU + (np -n ) RT

AH =-3268.12 + (6—2] x8.314 x107 x 298

AU = -3268.12
+ (2.5 x 8.314 x1073 x 298)

AU = - 3268.12 +6.19

AU = -3261.93 k] mol™!
4. Siey

QBM(b&SSHLILL L 6m6)

Mg(S) + Br,(1) —

MgBr,(S) AH” = -524 KJ mol!

LUSMhIBLOMHED
Mg(S) = Mg(g)
AHI0 = +148 KJ mol™!
Slweoflwimsed
Mg(g) — Mg?*(g) + 2e”
AH,° = 2187 KJ mol™!
Syelwingeo
Br,(1) — Br,(g)
AH," = +31 KJ mol™!
Hflem BwlemLGH6d
Br,(g) — 2Br(g)
AH,° = +193 KJ mol™!
6TEDSLITITE0T [HITL_L_LD
Br(g) + e~ — Br ~(g)
AH.® = - 331 KJ mol™!
Siiey
Mg(s) + Br, (1) —=—> MgBr, (s)
AH,°

v

AH,° Br,(g)

0
AH,

v

2Br(g) —* > 2Br (g)

v Mg(g) EEEUEEN Mg™ (g)

AH1 + AH2 + AH3 + AH4
+ 2AH5 +u

- 524 = 148 + 2187 + 31 + 193
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+(2x-331)+u — [S (upfwim) + S° (H,0)]

-524= 1897 +u AS%= [2x192.5+213.5]
u= -524 - 1897 - [173.8 + 70]
u= ~ 2421 kJ mol™! AS 0= [598.5] - [243.8]

AS 9= 3547 mol ! K!

5 Siey
QBM(b&SSHLILLL 606U 7.  &iey
T, =127°C =127 + 273 = 400 K QBN (bSELILLL a6
TC:470C=47+273:320K T, = 351K
BuisGsEmer 565D 1 = ? AH,, =39840] mol!
T -T
n= h C:|><10() AS, =7
- h AS AHvap
400-320 v
n=——2|x100 T,
400
_ 39840
80 ASV =
400 1 -1
- AS, =113.5] K~ mol
n=20%
, 8. ‘
6. &ie Sirey
o Q&BM(bSBLILLL 616U
QBM(bSBLILLL 616U

SO (upflusm) = 173.8 ] mol~! K- AH = -10 kJ mol™! = -10000 J mol™!
$° (H,0) = 70 J mol~! K-! AS = -20J K~ mol™!

$° (CO,) = 213.5 ] mol"! K- T= 300K

S0 (NH,) = 192.5 ] mol-! K-! AG= 7

NH, - CO - NH, +H,0 - AG= AH-TAS

AG= - 10 kJ mol™' - 300 K x
2NH, + CO, (-20x107) kJ K~! mol™!
AS 0=3(8° rounae— (S’
r ( )eﬁ]emmsﬂm)muaurr@m (%) AG= (-10+6) k] mol™!
ellemeoTLIbLIOILIMIHEIT
_ -1
ASrO = [28° (NH,) + g0 (CO,)] AG= -4KkJmol

At 600 K
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AG= -10kJ mol! - 600K 18. () - 635.66 kJ

x (-20x1073) k] K~! mol-! 19. (&) 80 kJ mol!
AG = (-10+ 12) k] mol™! 20. (1) AH < 0and AS >0
AG = +2kJ mol™! 21. (@) @euliuid mpr efifleuenL ged

300K eeuliLflemeoulled AG 22. (/) (=, -, +)
1  wHI eHisediuysnrwgs  Cuaidb
eflemeor &60T60f1§ 6m & WIT60T &l S 60TITED 23. (=) 27°C
600 K eeuiuflemeouiled AG eo1 &Y

CnibenumLLsdns Gogh eloer 24 (M) CaCO4(8) = CaO(s) + CO,(g)

H6060f15EDFIDDS. 25. (oi) 300K
Jes
HISH | LI6LEUMILILIL] 6160TIT S8 (61H& & M60T
NP AevL sEHiLmET
I. gflwmeor ellemLemwid O\5fleYy CO\FILIS.
7.

1. (=) AH

w=-PAYV
2. (/) L1960 SHDHMEd G6EmMU|LD

w=-(1x10°Nm72)
3. (=) q=0

(1x102m3-1x103m?)

4. (mM=0

w=-10"(10"2-10"3) Nm
5. (&)w=-AU

Hleom w=-10°(10-1)1073)]
6. (F) oo
eTISee w=-10%(9x 1073) ]

7. (21 -900]

w=-9x10%]
8. (&) erdlIs@M HIL 2_emLWg)

w=-900]
9. (&) -67.6 kcal
10. (&) emeundHems el HomloemUL Hl & 9. 1

FlemeDLIL|SSHE0TemIOE 61&TE0OTL &) CO(g)+ > 0,(g) > CO,(g)

11. T) - 462 k
() J AH.? (CO) = AH; (CO,) - AH{CO) +
12.  (FF) 2_gmile) HHmed AH, (0,)]
2

13. (W) AH < AU
AH (CO) = AH, (CO,) - AH{CO) +

14. (@) +3K] AH; (0,)]
15. (o1)-2.48 kJ

AH (CO) = - 94 KCal - [- 264
16. (=) -500 R KCal + 0]
b-2a
17— AH? (CO) = - 94 KCal + 26.4 KCal
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AH? (CO,) = - 67.4 KCal

11.
2Al + Cr, 0, — 2Cr + AL, O,
AH® = [2AH, (Cr) + AH; (AL, 0,)]
- [2AH; (Al) + AH; (Cr,0,)]
AH.® = [0 + (- 1596 k])]
— [0+ (- 1134)]
AH = - 1596 kJ + 1134 kJ
AH? = - 462 K]
14.
AU=q+w
AU=-1Kk] +4Kk]
AU = + 3KkJ
15.

Fe + 2HCIl — FeCl2 +H,

& Clomed SpLoL 1GLomed em L [T 83607
eumujeme eueflGunHmISm &i.

55.85 g @mioy= 1Gomed Loy
sn=1

T=25C=298K

w=-PAYV

W:_P£ﬂ]
P

w = - nRT

w=-1x8.314x 298]
w=-2477.57]

~2.48kJ

w

athiyamanteam.com | TNPSC Exam -

16.
T,=125°C=398K
T,=25°C=298K

5
AH=2><5R(298—398)

AH =-500R

17.

C+0,— CO, AH
(i)
2C0 + 0, 2C0,

-aKJ

AH? = -b kJ

c%oz —>COAH’ =?

(i) x2

2C +20,—2CO, AH’=-2ak]

gleotun( (ii) & Sl erpsis

2C0, —»2CO0+0, AH’=+bk

(iii) + (iv)

2C+0,—>2COAH=b -2ak]
(v)

k]

C+0, >CoAr’ =L —22a)
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18.

Siey

Q&MbSHHLILL L 6m6N
AH (CH,) = - 890 kJ mol~!
AH. (C;Hg) = - 2220 k] mol™!

SeDemeUIneoTd X L] WHBsHemevtiyd (15.68 — x) Ol YIrliGUemeoTld 6\&mesor(h
BUUsSTEHS &IHEIS

CH4 + 202 - CO2 + ZHZO

X 2X
C3H8 + 502 — 3CO2 + 4H20
(15.68 - x) 5(15.68 - x)

eflemevtLILIL L Sy &dlgefledr sevtieney = 2x + 78.4 — 5x = 32 60lLLL
78.4 - 3x =32
3x = 46.4 9L

X =15.47 edl_L[

O&BMb&SBLILL(beTeT SHedemeullinerd 15.47 OLLT WHBsemeoryyd 0.213 e L yriGuemeoTub
Q\&MTevTT(heTeN &l. 6T60TG6U

AH, (CH AH, (C,H
sl =| | A8 CHI T i |4 || A D 45 65—y it
2241t 2241t
—890 kJ mol ™' -
A =|| 2209mol s e [+ 2222 021 1t
2241t 2241t

AH, =[-614.66 kJmol™ |+ [-20.81 kJmol |

AH_ =635.47 k] mol™

19.
CH =360 kJ mol™!

Ec y =90 kJ mol!
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Ec c+6E- ; =620k] mol™!

E. o +6x90 =620k mol™!

Ec o+540  =620kJ mol™!
Ec ¢ =80 kJ mol!
23.
AH
AS, =—
T
AH, 4800 ] mol™ .
T, = - ——=300K=27"C
AS, 16]Jmol” K
25.

AG=AH-TAS
At 300K
AG = 30000 ] mol-! - 300 K
x 100 J K- mol~!
AG= 0
300 K Gwed AG peurs) erdlis@n wdllifenerl aumIFng).Goab eXlement $eoTeufl&6mEWITeoT &)

&(HSHLNS elemLwweflsHs Geuetoriql 660TT&H&EHE&ESMET eXlemL &GSMILIL&6IT:

53.  Siey
Q&BM(bHSLILILL 6m6l
n= 2 moles
V,= 500 ml=0.5lit
T = 250C =298 K
Vf
w = -2.303 nRTlog v
w = —-2.303 x 2 x 8.314 x 298
loo | 2
* 108 (05
W= -2.303 x 2 x 8.314

x 298 x log(4)
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w= -2.303 x2x8.314 56.

x 298 x 0.6021 Siey
w = -6871] Q&M(b&SSLILL L 6m6
W= -6.871 k] = Imole
>4 P=4.1 atm
Sie V=2 Lit
Q&MbSHHLILL L 6m6N
T=2
T,=298 K
q=3710]
T.=298.45 K
f AS = %
k=2.5k K! q
AS= Tpy
m = 3.5g —
nR
M_=28 nR
o 1fptu’L eeulud =k AT
=k (T,— T
(T~ T) 1x0.082 litatm K™ x 37107
= 2.5k K1 (298.45-298)K AS = 2 Lot x 2 L
=1.125k]
1125 i
AH = = x 28 kJ mol g Lx0082litatm K™ x3710]
AH_= 9 kJ mol™! B 4.1atm x 2 lit
. AS =37.10 JK™!
55. ey
T 57.
Q\BM(bHSHLLIL L 606
T gaponny = 77°C = (77 +273) = 350 K e
Tpe= 33 C = (33 +273) =306 K QSMb&HBLILILL 606
q=245] s AH, (NaCl) = 30.4 k] = 30400 ] mol~!
4 == _
AS sugpiotiy™ Ty, 350 = ~0-7 JKT! AS{NaCl) = 28.4 JK! mol !
AS_ =9 _*25- 408K !
&Loeo Tasmu:)ﬂq 306 Tf: ?
AS@IGUUTLLD - Asslanwlju * Asegl\.pm AH
AS, =—1t
AS g = —0.7 JK™! + 0.8 JK™! T;
AH
AS, . .=0.1]JK! T =200
S1600TL_LD f ASf
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30400 ] mol™ 59.

£ - -
28.4] K mol ! S. . esndflens |AH ( kJ
No | HTeud (°C) mol!)
T,=1070.4 K
| | eéseomed 78.4 +42.4
58.

Sie o |eLngefer | 110.6 +35.2

Q&BMbSHHLILL L 6m6d Sie)
C,H, + 50, = 3CO, + 4H,0 TESEOTTVIES
AH® = ~2220.2 k] mol! ————— (1) QBM(b&HSLILILL 6m6l
C+0. - CO T, =78.4°C = (78.4 +273)

2 2
=3514K
AH? = -393.5k] mol ™! ————— (2)
1 AH, (er5601M6d) = + 42.4 k] mol ™!

H,+ 70,—>HO

2T 2 Y 2

0 | AS. — AH,,
AH! = -285.8 kJ mol™! ————— (3) Yoo
3C+4H, » C,H _
2 7 +42.4 k] mol™

AH, =7 Y 3514K

AH{ = -1180.5k]  ————- (4) v 3514 K

3) x4=4H,+20, — 4H,O
(3) 2 2 2 ASy, = +120.66 ] K~! mol ™!

AH) = -1143.2 k] ————— (5) eILmeielieor

(4) + (5) - (1)= 3C + 30, + 4H, + 20, QO&M(b&H&LILL L 6m6
+ 3CO, + 4H,0 — 3CO, + 4H,0 +

T, =110.6°C = (110.6+273)
C,Hg + 50, b

=383.6 K
AH; = -1180.5-1143.2

AH,, (enayefietr) = + 35.2 k] mol ™
—(-2220.2) kJ
AH

AS, = Y
3C+4H, - CH, v
AH;} =-103.5k

! J AS +35.2kJ mol™
yruGuenfleor Sl ©_(Heum&Hed Gl6uLILLD v 383.6 K

AH (C,H,) = -103.5 k]
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+35200 ] mol ™" AG®=-2.303 RT log K,
v = .
: A
383.6K log K. = AG"
9 2.303RT
AS,=+91.76 ] K-! mol™!
AH® —TAS’
00. logK, =-— g
Eirey ! 2.303RT
T
Q&HM(b&S&HLILL L 6m6U

77200 — 400 x 122 J

log Keq =— [
AH = 30.56 k] mol—l 2.303x8.314 x 400

= 30560 J mol~! logK_ =— 28400
d 7659
AS = 6.66 x 103 kJK 'mol™!

. log K, =~ 3.7080
T = ? at which AG=0 4

Keq = antilog (-3.7080)

AG = AH - TAS
K =1.95x 1074
0=AH - TAS e
62.
o AH
T AS Siey
Q&MbSHHLILL L 6m6N
30.56k]mol ™
~ 6.66 x10°KJK 'mol T =298K; AU = — 742.4 k] mol™!
AH =7
T=4589K AH= AU+ AnRT
(i) 4589K ae).!uurfﬂ?ma) AG = 0 eflement AH= AU +(n-n)RT
ghlemeoudied 2 _eieng). bt
, , , AH= -7424 +[z—3]
(ii) eeuiuBlemer 4589Ké@ &G 2 siter 2
Gurg AH > T A S whmid x 8.314 x1073 x 298
AG = AH - T A S > 0, aeorGeu =—742.4 + (0.5 x 8.314 x1072 x 298)
(peorGevtmédl eXlem6uTILIM60T )l
SevTef|FemEWnHM G| NeorBevTmSH W =-742.4 +1.24
cllemenr Fle (L0 = — 741.16 kJ mol™!
61. 63.
Siey Siiey
Q&BM(bHSLILLL 6m6l . e
Q&M(b&H&HLILLL 6m6
_ CAHO — ~1_
T = 400K ; AHY = 77.2 k] mol~*=77200 EC_H — 414 kJ mol-!
J mol~!; AS9 =122 JK~! mol~!
309
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E._c =347 kJ mol™!
Ec_c =618 kJ mol™!

Ey g = 435k] mol™!

H
H\C/H - H\l/H
[ | — ]
H/ \H H//C\H
H
6T & &) 60 60T /5 Ga6im

AH, = 2 (femevorliy SHHmev).

- 3 (ewemiiy SpHo),

AH, = (E_o+4E-_+Ey )
—(Eq_c+6E-_p)
AH_ = (618 + (4 x 414) + 435)
— (347 +(6 x 414) )
AHr = 2709 — 2831
AH, = -122Kk] mol!
64.
&
™ AH,
Ca(s) + Cl,(g)—> CaCl(s)
0 0
AH, AH, U
AH]
2Cl(g) —>2Cl(g)
AH, +
Ca(g) Ca?* (g)
AH, = AH, + AH, + AH,

+2AH4+u

=795

121 + 2422 + 242.8

+ (2 x=355) +u

-795 = 2785.8 =710 +u
-795 = 2075.8 +u
u = -795 - 2075.8
u = -2870.8 k] mol~!
65.
Siey
Q&MbSHHLILL L 6m6d

AH, (Fe,0,) = =741 kJ mol™!
AH((CO) = -137 k] mol ™!
AH{(CO,) = -394.5 kJ mol!

Fe,0, + 3CO — 2Fe + 3CO, AHr=¢

AHr = 3(AH >

f)e)ﬁ]smsuraﬁlsmerr eum@BeT

(AHf)sﬁlsmsmu(b e per
AHr = [2 AH,(Fe) + 3AH;(CO,)]
— [AH;(Fe,O;) + 3AH(CO)]
AHr = [0+ 3 (=394.5)]

— [~741 +3 (~137)]
AHr = [-1183.5] — [-1152]
AHr = —1183.5 + 1152
AHr = -31.5 k] mol™!
66.

Sirey

Q&MbSHHLILL L 6m6d
T=175C =175 + 273 = 448K

1 - 6lueTemL6vfledT Q&FM6Y
[A] = 1.3%

2 - eueTemL6vfledT Q\FMl6Y
[B] = 95.2%

1,2— euedTLmemLuJeofledr a&niley
[C] =3.5%
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g hleneouiled AG®=-2.303 x 8.314 x 33 x log 2

B0 A AGY=-190.18 ] mol™!
95.2% 1.3% = 68.
K, = =2 =0.0136 ey
95.2 . .
Q&BMbSHHLILL L 6m6U
BO C
AH{ (SO,)  =-297 kJ mol™!
95.2% 3.5% =
AH; (SO,)  =-396 kJ mol™!
3.5
K,= —— =0.0367 1
2 — o _
95.2 $O,+ 5 0,80, AH; =2
0 = —
= AG, =-2.303 RTlogK, AH' = (AH! )compound
0 - —
AG)  =-2.303x 8.314 x 448 3 (AH) g,
x log 0.0136 AH' = AH® (SO,) — (AH? (SO,) + % AH? (oz)j
AG] = +16010]
AG = 416K] AH; = — 396 kJ mol™!
o2
-1
= AGY= - 2303 RT log K, ~ (=297 kJ mol™ + 0)
AG!  =-2.303 x 8.314 x 448 A = ~396 1 mol ! + 297
x log 0.0367 A, = — 99 kJ mol !
AG)  =+12312] 69.
AG!  =+12312K) ey
pu Q&BMbSHHLILL L 6med
Siey T =298 K
OBTbSBLILIL awe AH =400 ] mol~! = 400 ] mol!
T = 33K AS=0.2 ] K_l 1'1'101_1
2yTIbLE Eriey 100% 0 if T=2000K
Ij]mGODB'JU_IGODI_'I"_F)g) Q&ﬂjlﬁll 50% _ AG =400 - (02 X 2000) =0
sofeeulgieter 0smdley  50%  100% if T>2000K
_ 100 _, AG will be negative.
4" 50
AG® =-2.303 RTlogK The reaction would be spontaneous
“ only beyond 2000K
311
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70.

71.

734 —-x=6.11
siiey X = 1.23 0L
Q&BMbSHHLILL L 6m6d QBM(bSHHLILIL L& &HEDEMELULLITEDTS)

123 Ll 5sBCsemeniyd 244 &OILLIT

T=298K 15 F6SemenTid 6\BMeTuT(h6iT6NE). 6T60TE6Y
AG!  =-13.6k] mol! AH. (CH.)
0 AH, = — Y (%)
AG =—2.303 RT log Keq 224
~AG’
loc K =——— AH_ (C,H,)
08 Req 2303 RT + [# X (3.67 —x)
13.6kJ mol
logK_ = —~ -
8 Beq 2.303x 8.314x103JK " mol ' x 298 K AH. = 890 kJ mol x1.23
¢ 22.4
logK,. =2.38
q —1423
. X (3.67—1.23)
Keq = antilog (2.38)
K, =239.88
d AH = [-48.87 k] mol™!]
+ [-155k] mol™!]
Sirey
AH.= -203.87 k] mol™!
Q&BM(bHSLILLL 6m6l
AH-(CH,)  =-890k] mol™!
AH-(C,H,)  =-1423kJ mol™!
QBM(b&HSLILL L &HEDEM6) X

OlLLT WBsBxemeotyld (3.67 — x) Ol

T SHE56mEDTWID C\BTETOT(bETENTHTHS &H(HEIS.

CH, + 20, - CO, + 2H,0
X 0Lt X e0ILT
C,H,+30,— 2CO, + 2H,0

(3.67-x)edl_Li 2 (3.67 - X)

SOl LT

eXlemeuTLILIL L S &dleeufledr SHevTieney =

X +2 (3.67-x) = 6.11 0" Lif

X+ 7.34-2x=6.11
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E\FTM &6 EHFILILD

Absolute zero

Sestlga )

Absorption spectra

o2 L' Sauj BDLOTen eV

Adiabatic process

QeuLiuh rprd QFwedLpenmn

Alkali metals

17 o G6vTdmIFer

Alkaline earth metals

FSTFLOGST © G6vTH BIFHET

Allotropes LmCaupmienLo eIl UBIEaT
Amphoteric AL GO Ly GiTer

amu 2| Blevp oG

Anion TS FLO)GOT 9 i Gt

Anode ray Gpifaiaumuis %&d
Anomalous (LPTERTLIL L

Aqueous solution

bI% H69IFe0

Armor plates ST 5L
Artificial silk QewupensLi L
Baking soda Faniowed GFmm
Boundary TGO GV

Bunsen flame L|GTFGT &L}
Catalyst flen a5 %)
Cathode ray TP iLleTeuTuis S
Cation Gpy LAleer oywiesf)
Caustic soda A GamL_m
Combustion TS
Compression FhmIGF CFUISe
Concept CsmaTens

Covalent radius

FHLILNeneRTLIL] 9, TLD

Critical constants

BleoevLommy Lommledls eir

Decomposition

FenF 60

Diagonal relation

epemevalll L g QS Mgy

Diffusion a6y sed
Dipole moment QBupaIs B BLILSE D6
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Direct proportion

Crial%ss Glam_iL

Discharge tube

erefime s @ Lpmul

Disproportionation

NEGF Feng e

Dual behavior

AW LS FeTew LD

Efficiency

Smar

Electron affinity

GTGU& L [JTGHT [BTL L LD

Electronegativity

6TGVS L JITGIT &6 FH) D GoT

Electrostatic attraction

BlewevLBleTesi ) Fauiss)

Emission spectra 2 101 BlmLoTEnev
Empirical formula eroflw a8 eumuiLiLim®
Equivalent mass FLOAGST Blewm

Excited state Keriay Blevev
Expansion aflfleuenL_gev
Fertilizers 2 JBI% eI

Formation 2 (HeUMTHSBLD

Gaseous state

QMUY [Bl6DeVemLD

Ground state 919 Blen v (F1% IS [lenev)
Hard water &19.&T b1f

Hardness L9 GTSSGTGHLD

Heat capacity QeuliL I FBmar

Heavy water S&T b1

Heterogeneous mixture

LIGVLILY &% TGS SV

Homogeneous mixture RHLILYSHS TGS FH6VGH o
Hydrogen bonding e L 7gaT LeneRTLiL)
Ideal gases BOIGOL| GMITULES 6T

Inter molecular

PGV BIn M F @SB eHL_LILIL L

Inner transition metals

2 6T Q)»L_Blenevs e LomI%aT

Insoluble

H6 T TH S GG LD

Internal energy

=3I% 24D DG

Ion exchange

QwestlLl LfoapmLd

Ionic radius < wesh) guLb
Ionisation energy QWIGTIWITH G LD 4B D6
Irreversible Barrd GlFwedLpenm

Isobaric process

QY (LPSBLD LMD 1F Q) FWEOLpemD

Isochoric process

ST TR LOMDTF ClFW GO LHe»D

Isoelectronic species

RIS 6T6VH L TT6T 9eWLOLIL| O\ FTGHTL Fon ) F T

IUPAC

International Union of Pure and Applied Chemistry

Lather

BT
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Lattice energy

LI 5 Fn(B) 4D DGV

Laundering Fema OFuiFed

Lime stone aewreITioL s e CaCO;,
Linear CriGasr’ (B eugeiLd

Lone pair Seslss @ eni

Matter QLimhesTED LD

Milk of lime gesrantmoLLl Limed- Ca(OH),
Milk of magnesia Gogefefluir Lirediod Mg(OH),
Naphthalene balls BMoSLISGOGT o (hesTanL_ () T8 &P LyILD)
Negligible LD &S cE51 555555
Neutralisation 5B )6 0 W TESH 6D

nm CrGmm LB L_g

Non-spontaneous process

sareflFemFwpm OFuwedLpeoD

Octahedron

GTGUT(Lp B

Octaves 6TL_ () eTewsTenllBenas Glgmest_ CsT&%P (a group of eight)
Octet rule eTewTLD @I G)

Operator QFw el

Oxidation 2 FadleGarpmLd

Oxidation number

2%l CaTmm eTewT

Path function & FmiLy
Periodic table 2 QUTSB T 3L L_6UGHGET
Photoelectric effect RN aflewaray
Plaster of Paris Limfed FEs)
pm OCsT LB L
Polarisation (LPEOGTUTESH
Polarisibility (LPGOGTRU TS G LD B 6o
Polyatomic molecule LIGOGUGR) PLP VST D)
Precipitate afLpLig ey
Quantity Qumpefer syetey
Quick lime &L 1 sewresstmibL]-CaO
Radioactive elements DN wSSS &6st|LomISH 6T
Reagent ofencrd & e
Redox 23,8602 Carpm-6 (HSHLD
Reduction ROSHLD
Relative atomic mass RULIL| g BlewD
Reversible process LBair QFwedLpewD
Saturated solution BledDe DD 69 TF6D
Scattering FEMIY FFH 60
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Shielding effect

LOEDSFHD QD66

SI unit

System International 96

Slaked lime - Ca(OH),

BISS FeRTewTTLOL]

Soluble

FH6O TUIFH T LG U]

Sparingly soluble LGBWTSE ST LD SETGHLD
Spin BHFLDE

Spontaneous process el Fengd OFwed(Lpemm
State function BleovdFmiLy

Sublimation LIS BISLOTS G
Surroundings FOmILILDLD

Synthesis AECELEY

Tetrahedron BAGI(LPS)

Thermal equilibrium

QeuLiug FoFleoe

Trans uranium elements

Y Crelwgens CSTL_[b% aUhLD S6oTILOBISGT

Transition metals Qe Blenevs FeilLomisar
Triads (LPLOGOLDF GIT
Uncertainty BIFFWILDDD FGET6HLD

Unified mass

UTWMISSLILIL L Blevm

Universe

9| GBTL_LD

Unsaturated compound

Bleopeymrd CFiLoLd

Valence electrons

() HTH DT 6TeVS L TTTH AT
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Valency Q)ew e @ m et
Vapour pressure 24,0 9 (LpSHLD
Vapourisation YOIl E10)
Viscosity LITGBle» VS S GTeLD
Wave function SYEEVF FTILY
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LML LIL|6D 6EDEVIBIT &6 LoMHMILD
GLoeormiieumen(y &6l

156D D6 6OT LT

weoereui E.(pH&eoT
GundfuwiT LHMID SlEMMS Semev6UT
BunBeudludied glewn

FETEMEUT LIGDSHEMEDSHSBLSID
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