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forelt +ff Trem e SATHIoRaT o 3eTe Tedl shT el SeaHT SRR deall o Fel
TSI o S BT 2

THL IToG] H, TRk SATSHaT o6 Teel Uel SHeh T Sedieh dod o THTIS!
6T AT T Ted! 8] ST 85 shehTet] HHTEHTT ohi Hfetd AT STTavae gl T
T THISHOT (1.2) Hferd 8?2 HATST & THTHeF THISHIT ol SROTeg Hqferd
T HE|

ToRaTeheTTd 1.3 o YToc-THfiehiuT shl 36 TehTL SRTTAT SIT Hehdl 8—

ik + Towfis 3 —  fSieh acthe + TEgiee

ST YTee-THTHT hi FfaRad TemrfHes THieT § ST ST EehdT &

Zn +H,S0, — ZnSO, + H, (1.3)

HTEY, THIHTOT (1.3) H X % =1 o ST SR o deall o TCATIfr 6l e
EARGEIERT

arEfIer rfirferamd ue geieRtr
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TR § gaTuTe IqTE | GIHTOTSAT
W . D . D
T @A (LHS) T T&ar (RHS)

/n 1

1
2 2
S 1 1
0 4 4
FHIRT (1.3) H, T o =1 o 1 3T o T dedl oh TCATU[SAT 3h1 ST 98T
2 gaferT 78 Tk Hferd TaTafeh TR )
e & o TR efiehtor T S ferd i T SRITE i &
Fe+H,0 — Fe,0,+H, (1.4)

TOT 1: THTATE THIHTOT 1 T T 6 FoTq Horl Teel Selieh 9 & 9 3R
TS St ST AT HHTSROT Rl S feTd d He st o et Fo ol aiad
T hifer

Fe| + |HO| —» |Fe,O,| + |H, (1.5)
ST 2: STEfA GHIROT (1.5) H Iufera farfyr=t deaii o aeamopel st dea st
EICEIIIE L

ATTRTTRT H TRHTUTSAT IqTE H QEHTOTSAT
e . \ : D
1 Gt (LHS) &1 Gt (RHS)
Fe 1 3
H 2 2
(0] 1 4

TYOT 3: G o ToTQ Herer ATk ATV Tt AT 2l Teet Hferd shiiog, =Te
o8 AN B AT Ic1e| 39 ANk H Tl 37fersh GLATY] A1ed el shl (T 5
IR T 8] Fe,0, 3R 30 SIS qed 1 A4 8l 33 AR AT 6 TR-

TTHTY] & Selfeh ST ST halel Tehl

HTFE IS AT ! EqfeTd i o fAIT—

(i) IR 1 (H,0 #) 4 (Fe,0, )
(i) Wgferer 7 3 fere e )

I ATE TG ST  Toh THTULSAT ohl AT bl SIS L o (oA & Ao
o ST qeall ot AT o Tl bl Fe1 Sae Fohd & Sl oh SIS AT h

[EEIE]
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HAfoTd s o fAIq & <4 TquTien e 4 H,0 fora wied 8, Ao H,0, AT (H,0),
T ST T & TfeTd THROT 3T 36 TR ST
Fe| + |4 HO| —» [Fe,O,| + [H, (1.6)
(SATTRTh ¥ § Hford wHiehom)
TRUT 4: Fe T H 00T] 37T +ff (et e | ST & fohel Tk deal ! Fept 311!
G 2| ITe B AT ©F & TfeTd HIHIIT H STEGISH LI 3hi Hferd d &
BTSSISI T Shi SIS L o (oA 31§ S BTSGIS STU] shl {1 3l 4’ F
a2l

e I =

(i) IRTH 8 (4H,0 ¥) 2 (H, ®)
(i) gferer 7 3 fere s e
GHeRT 37 39 TR BT
Fe| + (4 H,O| — |Fe,O, + 4|H, (1.7)
(ST ¥ § Hford FHi=Om)

TOT 5: UL T FHIROT hT S SHISY TAT AR Tt I AN ST S T
IFEGFA 81 19 AT foh shefet a1 &1 U ded €, Fordl Tiqferd A oI 2)

() gR9H 1 (Fe ™) 3 (Fe, 0, ®)
(i) HqeH o foIg 1x3 3

Fe %1 HqfoTd & % foTT 1 3R &H Fe o 3 W00 <id 3

3[Fe| + [4 H,O| — |Fe,0,| + 4|H, (1.8)

TXT 6: 3T H, 9 H(Ad THIHT 31 ST oh (7T &H FHIHIT H ST ST 6 deall
o ATV i TS T afieher Fd &
3Fe + 4H,0 — Fe,0, + 4H, (1.9)
(Hfere wishToT)
GHISHOT (1.9) H AT 3T a6 Acall o TCATILST 3h1 T SRIs | 3T T8 FHiehT
S TfeTd 8| TETAToh SRR 1 Eqferd i o1 34 fafer i fee v graren farfr
FEd €, FATh HoTd DI qUTish AT o6 0TI T STANT ek FHIFHLOT T Hferd
L T T L 2

e AffRaTd v e
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TOT7: AT FTATATIAT ok Hehdl FeTaT— S0 fore Fferd Tt (1.9)
T I O ST hITST)| T 36 T TeR0T & BH STTeRTehT qeiT IcdTa ohl Mifeeh
EEYT o A 8 off F BT 82 39 GHieRor § STkl it raersiy i s
BIEEANE K

T THTHTOT 3 STk FEATqul s o g SAfeRieRT T2 3eamai
TR o1 o TTe IThT i Tereh STareetT hi +ff XTI SITAT 2| ARt qorT 3earal
o T, S, STefer a2 31 STaerel sl HusT: (g), (1), (aq) TYT (s) W SITAT STTar
R ST AT IcUTE STeT STt | &Nied & &9 § 3URkerd 2id @ e 89 (aq) forad &)

S HqTd FHIHT (1.9) T FhR ST

3Fe(s) + 4H,0(g) — Fe,O,(s) +4H,(g) (1.10)

T SIfSTT THfieRtor (1.10) § H,O & §1Y (g) Torar a1 3= fopam mam 21 71
31T B for 3@ Afforan § STt o1 ST 9 3 ®9 § foRar T B

T BT AT ok 1R 7 iifoieh STaree ot emfiret 7 foram Siar 8, Sie aeh
B ICFOEE |

spfl-amedt srfurforan i aftftafaat SO fo am, g, Scorer anfe &1 o e s
Frem & Saran A= evifar S €, e

CO(g) + 2H,(g) —=— CH,0H(1)

6CO,(aq) + leZO(])ME —» C;H,,0,(aq)+60,(aq) + 6H,0(1) (1.12)
(eI

TEY TRTE RIT ST ek 7 T T RO (1.2) 3 Hford S wehd 82

AR )

R | ST gt ST T i A @i fopa ST 22

frmferfiae tremafes stfwsranstl = g dqfora e fifae—

(i) BTG + FAR —> BRI FAIES

(i) SIfEm FANES + UEHIET Hothe — i dothe + UHIHEH FTAREe
(i) G + T — ST TESHATEES + BTESIeH

feferfiad Stifshanatl & foTg 37kt STaree o Herdl o |1y FfoTd TERI(e FHIH
ferfaw—
(i) T | T FANES AT TSI Howhe o e STMTshRaT ek Tifsam Feiiige
T T qT STECRI SEH Hethe T 3HFa sH1d &
(i) BT ETESIHTES ol foeta (ST o) BTSSaaliieh STt o foreta (St o) | Afsferan
Foh TITSTH FARTES T fITaT qUT ST oHTd 2l
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1.2 TR ATHfshATN o ThT

FHET 9 T T STEI L Tk © 1o TETA (5T o o TohEll Toh el T TRATO]
O A o TCAT] H Fel agerdl 21 7 TN IS AT forsror & e S @ 3 T &
SITER @ Tireror & 77T 3 areqa #, fopelt Tt Al # wAoret & St
SATEY % g TS ST & ¢ varelt a1 fmtor S 81 wwwmorsdt & off=r i wew
o TS o S H 31T A 3 qAT 4 H ST |

1.2.1 IS rftsRaT

TsraTeReTa 1.4

U S T 9IST hicead ATFTgS q9T
T g = o

zaH Hfi-ofit st firems

o7 sfieRt T TSt shifTe e foer 1.3 &
feamar T R

T 39 1T 3 I3 TNE gaTT?

HicEaH STHETES S o AT sl § AR 0ok 31 §Y I (hicwan
B3 IFaTSS) ohl fHior snteh 31k AT  SoHT Sea= i 2

CaO(s) + H,O(1) —» Ca(OH),(aq) + %I (1.13)

(FerT 73T F3 T <) (T T <L)

Y ANRAT  Ficday ATHETES d9T S iRt Tshel 3cUTE, hicaad
TISSIFUTSS ST & THt 1fferan foram a1 o &t & 31feres sifireries fieret tahat
ICUTE =T HHT0T L & SH EASH ATHIT Thed 2l

9

T ATY ATAd 5°

N

I sht Afufsre § Ffifa 3 gu = o o 1 SoRinT e ot Wikt e o forg fope s
8| FIcHI SIS AETES AT H SUTEIT hieid STEHTRATES o BTl eiwft i & HATisRa ek rami
T hicHIT IS shT Tk Udel! I ST T 8| ThET i o a1 fa aITQ Shicead ShTalie i
frwfor BIaT 2 3 368 a9 =weh 37 STt 2| Ueleh 1 I8 8 o STHTL T U@k g7 Wi

/

CaCO, Rl
Ca(OH),(aq) + CO,(g) — CaCOs(s) + H,0(1) (1.14)
UWE@W) (hfegam)  (FEiH)
TS, HATST AU o % ST IeTeeon =i &l
(i) HIIA FTg&T
C(s) + O,(g) — CO,(g) (1.15)

e AffRaTd v e
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e 1.4

(ii) H, (g) T O, (g) § Sfet T fmion
2H,(g) + O,(g) — 2H,0() (1.16)

T YoCT H BH e Tehd © (o STeT &1 AT &1 & 37ferek vared (qed AT 2Airek)
G Lok Uehed ScUTE o (HTUT ohid &, UET ATThamstl ot wai arfsrfeha
FEd Bl

ToRaTeRaTTd 1.4 ¥ & I8 +ft S fof 3ATere AT 8 SoHT 3ca 851 384 Affshan
Torsyor 7ot =1 ST R) o sAfifsramsT & Seute o fmtor & wry-ary e oft Sea=
B 8 3 FeuTadY TrETafes arfirfsRaT wed 2
FeTEY SATHTRATST % o 31T IaTeRoT

(i) STehfcreh T4 T qE1—
CH,(g) +20, (g) — CO, (g) + 2H,0 (g) + Sl (1.17)
(i) T AT T § Toh Tad Ueh Semrardt STfrfshar 22

B0 aeft ST & fob Sffard Te o T 1 St ot STTarvarshat gldt 21 I8 St
FH WIS & T BT 31 e TR o T @ vard S-S gwel # 22 S
&) ¥ AT, AT qAT 51 | FIEEI3SE BT 8| §7 FIARIZSE h 22 H bt
ST BT 21 T T[S SN I hT SIRTeRTaAl § 3ufeara siiaeisH 8 et
Tl ol Ya HLaT 21 39 ARTRaT ot iy = vau 2, et stesem 3t
STEATT 6 | HT|

CH,,0,(aq)+ 60,(aq) — 6CO,(aq) + 6H,0(1) + Ixsit
(iil) STTeh-TfeoTaT (LA 57 T farerted BIeh shuTee ST off Fremrerdt SAfsrferan

T & ST 2

fsrameRaa 1.1 ° &t s rfufshar & TR &l
ey, fSred Uehet 3cdTe ok T o grer et
I BT B

1.2.2  fore (aruees) arfafera
feraTeReT 1.5

T Y[ FaT Tl H 2g B G
[EZSSISIE L]

T Tethe o fohted o 11 W &M difsig)
FI TAT Rl 54 a1 fEafe A Fi sarer
g Shife, ST e 1.4 8§ fewmr i R

B e foreed aTcll Trae] a1 TH e aoT e o TH 3T o IYETd e o T i dfEm)

F1 |8l fafy

8
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T AT €T e fof e Hethe foReet o B¢ 4 & aited gaiT 82 et &
TE § I 3 SfreTafore (fofkre) wier st ft 1 ¥ wenhd €

2FeSO,(s) __FH_ Fe,0,(s) + SO,(g) + SO4(g) (1.19)
(T HHhe) (%l ATFTES)

HTY @ T © foh 30 SAMTRAT H Tohet SAT¥ehHe 22 F BI-BIE IS FaH
AT 21 T T Terarer srfuferam 21 i s o %8 "ehe (FeSO,. 7H,0) &l
TSRt SToT T 3T 2 3R et ot T s7aed STTaT 81 e SUXd I itk HATHaTss
(Fe,0,), A SEIATHTEE (SO,) TUT T JEATFTEE (SO,) § forifeia &1 <iram
21 ik SATTEE 3 €, STeIfeh SO, qT SO, 7 €

FET & T KT FAHE T hicadd 1SS TUT Hle- SEATFRS §
forifora BT wer s feritsr safiafopan 2, foresht e farfir=y e + a2
i STEATSS T AT AT AT AT GHT AT Fd ol Tk 3ok ST H o
Tk 3YANT ©ite o Ao o 2T 21 37T ok g1 St S T sfursham B S
[ERISEETAA

CaCO,(s) —FH_CaO(s) + CO,(g) (1.20)
(LT HeeR) (ST AT =)
St ot rfsrfsran o1 wen 1= Serewor fomamerettd 1.6 § fear mm 2
feraTeRea 1.6 \\\\Q
T Fa At | 2 g TS A15¢e T 90 A1

fome @ 9T Tt T Thga SaTT o FW
T 38 T Hifs e for 1.5 7 fewmn

TR
AT T ST S H1g TR g1 & al 3¢
e W AN

AT @ foF o &1 A1 gt IeafSia g 21 T8
A3LISH STEHTETES (NO,) T G3AT 81 I8 HAflran 3a
T BT §—

2Pb(NO,),(s) — T 2PbO(s) + 4NO,(g) + O,(g) (1.21)
GERIEEA (TS HTHATEE) (AFES  (SATaRSH)
STATHATIS)

Y, ToRATehaTT 1.7 T 1.8 7 31 718 % 31T ST0Ee SATHBRATE i

e AffRaTd v e
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foraeReTTa 1.7 Qwﬁ?ﬁm
LS

ek TATEEah SRl §1T A1fST0| g@ehl defl § 2t feog shieh

Y TaTg <l STe o NTT) 3 ool | shiele Sotdeis At =5 -
waﬁﬁqﬁwﬁﬁ%sr 1.6 9 femmn w2 P -
T SISl i 6 dlee i Al ¥ S ARy
T H 3T ST ST foh Soiee IS S0H ol 1Y) ST (SRR
i e s 1 g 8 s A e .
et 2 Y 31 siTifeR Tt Y A F €
RIS % T SeeT Fh @ AR R oV
A T 9T TR e 36 ST hi TSl o fer 1.6 71 71 Hegasre
o foTe B1g dife)
T FoFEIS TR AT el Sd 8¢ S| 3 elel SHMTohd Fefl & et b foreeTiud T ad &
FAT AT AT § Tehd 19 T ST THH 22
ST ST T 6 o A ST e 3ve AT e e Aty
T STt 8% HIwerelt 3hl T TE{eTa o §8 o SR ST 39 71 3h Sitel bt
TSI — 6 =0T I {3187 ZRT Ararerrigeish foram St =nfe|
a1 feerferat # o/ e 82
T e 1 i e 3ufter 22
feraerea 1.8

=T few 1 2 g foea Feiivss <fifs)

SEHT TT 4T 22

SE T TSRToh! ATl ot oh foTw el oh S T ifor (= 1.7)1

fear ] T ITETd fHeat FAIsE & U7 1 2fgu)

ST ST fof T2 o SAhTRT H Yoid {71 3T Fea FelISS S 7T 31 &1 ST o SRt

g &y F faea sl 3ufterfa § fcar Feiiree s feat qun a8 fo=iisi & o 8 TEr erar 2l
FARTEE EX T HT I

Ryt 47 T 21 2AgCI(s) T T 5 2Ag(s) + Cly(g) (1.22)
Torear shTge oft 36t wepm S1fSrfshar st 2
2AgBr(s) aﬁww s 2Ag(s) + Bry(g) (1.23)

U <t 1S STTTSRAT ST ST SATH-TId BTl | foram SiraT 81 fohe T
1 Fslt oh HIOT I TS Afsyfsran grd) 27

10 fagm
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T <@ for Tt srfrfsra & stfirenment sl die o fofu Sear, Jemrer @t

e[ STl ohl SATereaehaT Bt 2l i tffsmenatt & St stemmfya el 8, 3=
Feene Srfirferar e 2

Teh Q! § AT 2 g Sfem gregiadss ofifor) 3am 1 g S/mifem Fiige STee shid 6l 98 °
fHemsy 1ot goelt & Wl o et T st U ST HeT 7edd id &2 1 a8 SATMIHAT FHSHTardt
1T SEHTIT 27

A

1. TRt uerel <X o foreram o1 o Tl i & fau g R
(i) WaTed X’ T AT qAT 36 G [y
(i) S (i) 7 forg uerdf <X it ST o @y A fRan fefaw

2. ﬁﬁ{ﬁéh?ﬂq1.7ﬁ@q{{94vﬂﬁq*&dﬁuaﬁwagﬁﬁﬁ@ﬁ%?wﬁaw
T T3]

1.2.3 foreermum stfafsra

TsRaTeReTa 1.9

dIR AT o Hie AT 3T I T 8 TS
T i)

(A) T (B) ¥ Fifed &t g5 3 W e™t diteg
Teeh TG | 10 mL SIoE Hethe o faera efifs)
21 AT T G & AR AALTHE T (B)
% I T o fIetd= T o 20 fome o (e
1.8 a) Goll T IRIT| T A o ToTg Tk shiet i
31T ey

20 Toee Iz=Td €T et ST i Tethe & foetaT

EEIRSEEICRSIIE W
AT (A) AT (B) T IR Hewhe o fareia o et
@t AT et 2l et (Rt 1.8 b) shifsr]
T T o [T H gt shictl o {77 2hl ToT aITet A (@)
1.8 @)
A (57 1.8 b) @ e e e e

e AffRaTd v e 11
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FHIT THS e — :
e o e —— R P s — el
s (TG A)
— st foam
N (@ B)

()
I 1.8 (b) SFI11 @ TESl 91 38 IRIA Clle &1 FHIcT a9 B G & facra &1 g

TS ST ShIeT 6T T T AT 1 AT AT HTOR FeThe o foleri o et 1 Hef
FIT IS T
39 foramehand | ffetiad stfsrar gs—
Fe(s) + CuSO,(aq) — FeSO,(aq) + Cu(s) (1.24)
(T ) (T GH2)

50 SAISHAT A IR (AT § UL deel 1T Rl hiq Hethe o foferar | foreenfi
T feam = ger feam & srfufsran st fomena sifsfsran sved 2

foreeTae SAT5Ra o %o =1 ITTETT—

Zn(s) + CuSO,(aq) = ZnSO, (aq) + Cu(s) (1.25)
(TR TTHhe) (e aehe)

Pb(s) + CuCl(aq) — PbCl,(aq) + Cu(s) (1.26)

(FRFANEE) (TS FANES)
iR qer e, shioe shi 31 31feres fsramefiar dea &1 o

- I hT 3Gk ATk © foreenfud st ad g
% 1.2.4 TEfeeuma srferfera
Hifeay gche &
d T T e feramereTa 1.10
9 .
ﬁ ¢ e N Tk TETAT § 3 mL Iy gethe o foaeee
/ fererert e et s
Teh 31 WEAAT H 3 mL ST Fdige o)
g fareret =t (et 1.9) forer <fifsi
o 1.9 ST T T2
ITH G T4 GIfSTH FARTSE F7 70

il fagm
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AT <@ foh vad T 3 Teh yared k1 {07 Siar 8, S Siet # 1foreia 21 39
srforcta vered i ST wed 8 e Afufsmn § sy v i g 2, 39
AT FTRIsHAT hed 2

Na,SO,(aq) + BaCl,(aq) — BaSO,(s) + 2NaCl(aq) (1.27)
(@rfesm (e (e (@feam
qeh) FANTZS) ) FANEE)

TET I BT /7 Ba®* @91 SO shT 3AMThaT & BaSO, o 3191 okt f3tor grar
Bl Tk T IS HifsaH wearse 1 off fmfor grar ?, it faeem A € war &1
rfrforamd, o STfiehmeht o sfier STTEHT T STeH-UeH 8T 8, 3 fgferemam
SAfaTsRaTy ad 2

TeraTaReTd 1.2 T & <, W 3119 1€ (11) T8¢ TUT I RM TSRS
o forerat =t fufsra fopam om

(i)  3TI&Y fore TT T 12 AT AT ST Tk T T T Hehd! 82
(i) 39 AR % forg Hqfora Tt gt ffay)
(i) g off fgforemus srfufsran 22

1.2.5 SY=EA TS AqTAT

R 1.11 =t

TRAT TSRT 4 1 g IO T01 ol 3 T
Fhifste) (Fet 1.10)
ST T S@T?

T 01 1 T8 T I SATHATEE (1) 3l Hed| T =76 STl
1 I I aTed A S
IT I HTFETEE FIIL H STFETS o AT H &7 2 3 ;
hTGL T R HTFHI5S
2Cu+0, __ A%, 2Cu0 (128) & oyeem
Ifg 38 M 9eTef (CuO) % U BIZSISH T JaTfEd shl STl Hdg ohl hrelt
TR [T AT B S 2, FRien 3 feerfer o foreia stfufsran do=1 gt 2 qorm iR
TS 2T 2
CuO+H, __ @ . Cu+H,0 (1.29)
frfoRaT o e e foret uarel & Siferdie shT gfg Biel & T hed & foh 3SuehT
ST 3T 2| T S Sfvfsre & forelt waTef & SIS 1 g9 BieT & d hed
2 for SaeT sTo=eA et 2

I 1.10

TETafTe sl we weteRtor 13
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arfferan (1.29) T 9 (11) SHTerTES | TS T 819 81 &1 ° T4y I8
AT T 2| TTESISH o SATFEISH T Jhg B T 2 FHIAT 78 I gt 2
sperta, forelt tfrforar o e AThIeh ST T quT iR 7ol BT
31 37 AR AT SUrEA- Tu=rE S7ereT Yetem JTRfhamd hed 2|

ST
CuO+P|12 S, Cu+HtO

| EEEC ! (1.30)
T SATHTSRAT o e 31T SaTe0T 28—
/n0+C — Zn+CO (1.31)
MnO, + 4HCl — MnCl, + 2H,0 + Cl, (1.32)

arfufsrar (1.31) ¥ wiem Su=fia 89 CO 9T ZnO Y= B Zn
EECIRS

FtfafeRaT (1.32) & HCI, Cl, # 3T=Rd 991 MnO,, MnCl, ¥ STq=fid
IR

S o TN o AT I €H e Hohd © foh Afe ferel} srfsforan o uered =t
SU=RI T BIAT ©, STol SHH SIS 6 Iig AT BISSISH HT g TrelT 2 vaTed o
SIS BIT 8, STel SUH TR IS T BT8 AT TESISH i Jfg ardl 2

TeRaTeReATY 1. 1 1 €314 S11NTT, TSTEm Ueh =Heha Tt SaTalT & @ B T3
& =1 a7y (SATFEISE) § 38 a1 © a9 I8 Tad gerd AHIREm
AT § uitatdd 81 Strar 21 39 rfrfsran & frif3rey o1 su=r=e grar
? T IITIA?

1.3 T 3T 2fer e # U= srtafsharent & et
I SET 8?2

1.3.1 He&mur

ST STIT ST BT b I ol St 8 s wrwahiett BTt €, Tifohe e Tl vt
S T ATITHTRITh YL T shi el =16 SITelT &1 T2 58 STshaT 2h! eile TSI T hed
1 T A YTqAT H o U & e Bl 21 T AT <ATat oot dfsl 0L = dredl
TR o 17 T €T foT 22 el g T 3T STTH-UTH 3T, SATRAT TS o 6ofeh
AT & T F Wi Bt & 37 37 R By Herur e ) =i % S el
T I diel 3 FHUL &L Td ST GEIRUT o 3 3eTel0T

[EEIE]
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HETROT o SHTOT L o Brel, T, WA 2l LT, STETST a2t o7, Toreioert e &
Y et Y Sgd @fer Bt 21 TR T ST Ue TR e 2 afaued @
T B T Iy 3Tfueh T|T @ ST 21 AT 3 T SATIRT TR 3 TR § Aferh
STTHRTRT STed BT

1.3.2 Taeharttemar

THTIAH ST (AT ETel T ST THel FH ook Tl T8 ST @ el S8k &are AT
ey Rt et 82

SR B T A Te T forshe el 81 ST & oI 37k &a18 qT 78 a1get Sid
| ST A T ST el STH R H SO bl aiTet gaTef (Sfet SiiarefiehTen)
foreme ST 21 aregveft st § e ATt T & 3o o i 8 S 2w
3T S & Toh Foree a9 aret faem Y Seft 0 @ TS gerent 3au T1gie
STEt 5w Tlh 19 | 9 L Id & ATioh oo ol ST A & Hehl

A

I. ST @ 31 I I DI ACHE o forera § oAl ST @ al foer i 47 #41 aae
ST 82
2. TorameRara 1.10 @ fa=r fgfarcenmam siftrforen &1 we Semeo difvm)
faer srfrfsransty o Su=lRid qur sa=ifg geret it ug=m shifse:
(i) 4Na(s) + O,(g) — 2Na;O(s)
(i) CuO(s) + Hy(g) — Cu(s)+ H,0(l)

4 )

T U1 TR FHIeR0T ST, 3tq1E Td SihicHe: &9 § ITeh! ifceh STaee i Jafia
AT B

TET ek TR T EfeTd [T ST &, Sed Hiehor § ST qT 3cdTe, ST &1 3TR
Tt STTRAT T 9T A aTel Teeh T St HEAT SH g HiRT 1 Hqferd g
TS 2

TSI SATfeRaT o &1 A1 31 & 2Afersh et firets Uk o vere ST 2

forars srfsrfora wrs STferfsrar o foradia et 21 formst stiTfsham & wehet uarel forenfSra gt
g1 AT e & Aferes verd AT Rl

5 Stfirfsrama o Scare 3 |rer ST T +ff Scasi BidT &, 37 Searardt AR sed 2

TarIfeR SAfafRaT we T 15
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TSrT Sfsfopamaty & S7eaT AT STIRIINOT ErT 7, 378 SeATeT STffehamd wed 2

ST 1S Ueh el GE e b1 36 ATfiren & foreenfud st <aT 2, foreamom stfirfora 2t 21
fefereamam STRToRa T 2 STCTT-STCTTT TwT] AT TRATIT3T o g (3T1) T AT9H H STEH-J8H
T 2

JraeuT TTRaT & Aferet™ SAeor ITed BT 2

srfsrforan § vererl @ SHATeeliSH A1 STESIS 1 ANT AT B it BT 8| TS T AT 91
TIZEIST T BT SATFETHIT AT S FHEATAT 2| SIS BT GTE AT TTSGISH T ANT ST

\ EZSIE /
—AERED \

1. <t g safufsrar & Geiyr O s |1 e e 27
2PbO(s) + C(s) — 2Pb(s) + Co,(g)
(a) T SU=RE B @R
(b)  HTE SFHATHATES U & TaT 7l
(c) IS SUITA & W Rl
(d) I ATFETES STIARId 2 T 2
(i) (a)T(b)
(i) (a) T (c)
(i)  (a), (b) T (c)
(iv) @t
2. Fe,0,+2Al - ALO, + 2Fe
SR <t g Al fohe R R 82—
(a) e rfuferar
(b) faferemum erfirfsram
(c) forasm srfuferan
(d) Tocumm stfuferan
3. Cie-El W A SEe e TR STt § T BT 82 Fel 3t X T @y
(a) ETZEISH T T A FANEE T 2
(b)  FAN TG TS TR TESIHTSS T 2
(c) IS safrfamar 7 gt 21
(d) TR 0T U ST ST &

16 fagm
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10.
1.

12.

13.
14.

Hfera e SR T &2 THTfe HIEHT ohi Hqferd T a1 SATawe 82
T3 el T TETITe HE1ehUoT o &9 § GRETdd L 370 HqieTd shieTy|
(a) TSI SRS 9 ¥ TANT SHloh ST 1T 2
(b)  TTESISH HTHIFS 16 1 A1 H T8 B T STt T AW SI3HTRATES ST &
(c) UHMHaH Wethe o @Ter HAMIsHaT L oW Fdigs, YoMy Fdiiss ue
STy Tethe T SAIET T B
(d) TIERRW oTg ST o "o AR ik TEREW SRS EETEe Td SIsge 9
Tt 2l
T3 TR FHTEROTT Sh Eq T shitsTe—
(@ HNO, + Ca(OH)® — Ca(NO,), + H,0
(b) NaOH + H,SO, — NasSO, + H,0
(c) NaCl + AgNO;, — AgCl + NaNO,
(d) BaCl, + H,SO, — BaSO, + HCI
T srfufsramatt 3 fore wiqfera Trmafe e fafa—
(a) I TTESIHATES + Hla STEHTTHTES — HICIIT IS + el
(b) N + e amgee - ik gee + faeax
(c) UHMHIH + I FANES — UHHIH FARTEES + FH1aL
(d) SFEH FARES + TR Tothe — JTEH Tothe + TR FARES
e sttwfsranstt & T edfera Tamae gt faRay od g SAtiwm &
YehN SATSY
(a) IR SHTES (aq) + SINEH SATNEIEE (aq) — TEREH TASES (aq)
+ ST STEE (s)
(b) TN FEH(s) — S HAHTEE (s) + FTeiA STFATETES (g)
(c) TRBEISH(g) + FARIM (g) — BTZSISH FANEE (g)
(d) BAREE(s) + RSN 3T (aq) — WHITRRM FANEE(aq) + BESISH (g)
Fererdt ue AT ffsRaT st e aref 22 Serer dfsy
YO SRl FEHTET STRSHAT 1 Shed 22 Ui hifsg)
Tornrem afsforan =t wais erfvifshan & farodia =t sveT STTaT 22 37 SAfrfshamedt o fore
it forfa)
3 oSt SATsRansAl o Uoh-Ush Htehor TRy, S Fear, werrer o foregd & &9 |
ENIRCEEIESIG IR
Toreema e Tgfereemum srfrforansti & s siaw 22 37 srfwfsraneti o avierr fafan
Toreat o 3 W, fieat A1gge o forera & fiee STH s o fofq iR errq g foreermas
Tora StTar 21 39 wisha & forw srfirfsrar fafan)

arEfIer rfirferamd ue geieRtr

Rationalised 2023-24
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N

15.
16.

17.

18.

19.
20.

JraaroT JTRITEHAT & 3119 T TSI 22 SSTETT R THESY)

AT o T AT 19 o ST W 1 Uet sl s STy ek o T &t 3erewor <ifsig)
(a) STEEA (b)  T=EA

T+ {77 o1 SHeREN dcdl X' %l A i ITTedfal & 7T ot T8 aIE it 1T 1 &1 ST & 39
T X' U 37 shict T o FifiTeh T 19 18]

TR ol ST hl BH U F1 Hd &7

T U ST el URTe b ATSgIS & SHTiod @l fohal ST 22

FrfeTRad et o1 vl SHITSTT T Teieh o1 Ueh-Ush 3Tl difsit—

(a) HERIT (by  Tosmamiferar j

o\

frefaRaa framerema Hifse—

IR S A 32 A, B, C a1 D § ffga sy

‘A, ‘B> 9T ‘C’ T 25 mL ST SAISTE QT ‘D’ T 1o Tethe o foretad iy

ek siieht § 1@ 5o 3T dTIHT HT9eR 39 1 hife)

i wethe, STHIEH A15ge, foiet itk Tethe Ud @le ol Biei ahi &1 S=eT o qiHTor
& SIS SFATT: “A°, ‘B’, ‘C’ Q9T ‘D’ sfioht T STAT-3TeT SToie 3H feamsy)

3 T Tk 0T ST qTHH ATISH 39 A1 TSy

TAT AT foh 390 ahi ©Y SARITsRamd Soumard) & qeim shiv |t STt 87 J

amfges TehaTehema ~

18
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Toreet SheaTatl B STeare foha 1T foR WIS T WeeT Ud shedl W1e
IS | T shusT: 377l Ud &1k o hRUT BIdT &l AfS 3Tk TR
ST TS TS STk WIS ST oh 0T AT & Hifed & a1 3119 Shi- €71 IT=R
gAT? e o, foeent 2 sfT et faerm?
IYITE ST O AT Toret Torerd a7 e e 3179 S © foh o7vet we
&7 Uoh-gHY o THTEl shi THTC shid 8| AT v & gl STHeRR o1
YT fehaT BRI
1E IS fof Sl T o T8 = €t @ed Ud shed et oh sirer ot off|
3T ST & foh TRl ohT TG @ELT BIAT & AT I8 A1t [eTewe 0 Sl AT
24 B STelfeh & T TTE heal BT & U I8 Al [7eHd I3 shl F1aT ot 2 2
fTew® Ueh STehfieh Gereh BIaT ol $H Yo &edl (turmeric) Wi Teh UHT &1 =1 8
T AT et e e & o v e OX @ TSl o QT UK ST &Teh i Jahidl
AT |TE TTSd & a9 36 gosl T {1 -1 &I ST 82 ATk S T ST
ST | 9 oh UvETq a8 T | et T 3T 81 SITaT 81 37 T &1 3l Siid o fofg
ST TIATT (synthetic) ¥ S AfereT SRS (methyl orange) Td SR
(phenolphthalein) T 4T YT L Hhd 2
T ST H EH 3TFcT Udl &1k shi STTfomana o S o o7& ohidl| g8 STHehi
STl B fohs ST Wel & <l Weh- i o STl shi HHT oL ol & |1 &1 afeh
Sfar | TS ST ATt T TN H AT JTelt sgd € Teeh aeqal & o d off &0
ST |

e A1 Tl ke ek had B

1065CH02

forere forerr STt 1 o1 {Seh BT & ST, SATh TSt W o fot=i (lichen) Tl & foehTeT STTaT 81 T
TH G ohl TRE ST forall STl 21 fefere forerar Ster =t STt 21aT & 7 € &ehi™, a9 98 St
TT 3T BT 21 95 TN SThfeh Tarel; S8 St o My, gedt, grrg o, fefer vd safem s&
F% il ot i vfeat foret foremem & steet et aamten oY Sufurfer o gfe e 1 3 sTe-ameh

J
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o4

1.

TR i qEHferaT < 778 21 38 © Ueh § 3TH{ed STl Ud 319 31 § ¥ Ueh H e
forerar e e o el foer 21 afe strvet sharet aret foremar o foar St & ar
AT Yo TETAT | T 7T 2Tt ohl J&= ol shidl?

20

2.1 A TS R oh THT ek TUTSH HHSHT
2.1.1 TERTIAT H 377 T &H

ferameReTa 2.1

TorsTTeT AT SRITTTITedT | BTgg e it 37t (HCI), HewIeh 31 (H SO ), Tsfeeh
3 (HNO,), THllfesh 31t (CH COOH), HIfead BEgIrTss (NaOH),
SHfewem FEEAES ([Ca(OH),])] HRrEm FTSEATSs (KOH) Hrifrm
TIESTHES ([Mg(OH),]) T ST eTinss (NH,OH) % forerrt &
T THA o)

S T3 T e Forerar 1 U sfe are e H SR | WA G Ewt 2.1
% 1 frefafad geret & sueht it Hifsg

a1 feremw, Fior forenw, Seierferay we afere i foer & @y foe
forerar 3 1 H e aiEdH B &

7Y eqoT Bt |t 2.1 7 fafan)

R 2.1

foeaa @ | @ fotera | e forews | diRtewdtod | Afdet siie
T foreram foreram foreram foreram

QT AR o ST I8 e §H ST & (o6 I3 TaTel TR © T 87| o Ue aaTef
B 8, Tomeht 7ier Sttt 1 e aream | f3=1 &1 STt 21 3= Tl (Olfactory)
T FHEd 8| 5T, 30 & FH Gl I S |

ferameReTa 2.1

e el §S TS AT E=0 FUS o IS shl Ush AT o At H wAfg) It
1 8 T ST SITSTC T O T TORST H Ta 1TST) 376l 39 U o Zohs T STANT
T U &I oAl ST o foTu feram ST Hehatt &)

7aH ¥ 3 7ohe fifSTe Tk SRt i o it Shifs

7 TIw0 B T L@ 30 § U Zhs T ag HCI e 1 5w ofd vdh gt
A3 NaOH foretar o1 % o< s1fery)

3T TRt BT ST & TRt SR TTer Y O St i)
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3T Sl =t ferfag)

S AT A AT T ST hT det SIS T SehT Tl 26l it shifr

Tk Gt § A HCl forera ue gardl a9 NaOH w1 fefrerer efifer) 1 4 ag
AT THH T % (e STeret 3H RS SHeh! el sht §F: St 2hlfq) Ffe wier
4 IS AT @ 1 3H &S HI1Y

56 YRR A7 HC1 e 0 NaOH o ®Te T o e (clove oil) 1 Ter H ST aRera
S ST ST 3T9 U0 =Rl @St ShifoTq)

IATIh J&I0T 3 AT 9T ATAT, TS U 17T o et | & fohd Tiefi (olfactory)
e ohl A8 STANT fohAT ST Hehall 87
A T T o T (eh T[OTeHT ol GHE o [oTT HATSY, 5 HIT [ohamehettd
T &
2.1.2 3TV TS &Ik ST o |vel SRt aTfrfhar shea &2
forameReTTa 2.3

o1 2.1 3 STTAR ST AT HITT)

T el § T 5 mL q G 3 Sl ud gaH arer i
TS Ty

TR e o Zahsl shl e T 3179 &1 e 87

IHTSI 719 i EIEH o faera 8 JaTted ity

IS o forer # Jerelel a4 o 87

STt g% HIwer! %l T ATt Jrelel o 019 of ey

T AT Y& FLd €2

F® 311 37 S HCL, HNO, T CH COOH # 919 7€ fshaiTehed ™™ aletist)
e Feurfer # SATTRT a0 T 8 AT fie

L 1

I

or 2.1 TR 5% % gapsl & w19 a7 qowit %1 AVl Td Sqe gRT ET5gre
UCEIIC]

3TFA, &k TS o1 d00
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ST ST foh X a1 775 ATMISRatl § 1, STredl | BTggIoH TCATO[ST
BISSIS 19 % &9 7 foremo it & 31 sk Afirer s47ar 2, it wraror g 2
VA o T HTq 2T SATHSRAT oh 6 T e ohL Fohdl &

IFA + U1 — T + TR 16

19 51 sffsramati st Yeqor foma 2, s/ 319 Seht aHishtor fore dehd 22

feraTeReTa 2.4

T TGS H 151 o %© IHER gohs 1y
I0H 2 mL TSI SESIHITES 1 HieT fHetTeht 39 T hifrg)
TCqTaTd, ToRATehatTd 2.3 o STTAR FSRATSAT %hi SIeUsT Ue 319 Jaful i fTiag

38 Affshan &t e Tohm § for Tend &—
2NaOH(aq) + Zn(s) — Na_ZnO (s) + H (g)
(afeam fSeke)
T ST T AT H G BTgGISH el =, fofiq Telt tfwrioramd et ey
& 91y G el 2

2.1.3 ITq FIATE TAT UTT TTESIATHRAIE FA o TS Y
AfTfeRaT wtd 82

fepaTeReTa 2.5

T qrEAfeat e 3% A’ td B’ @
it i

TETAT ‘A’ H AT 0.5 g HITSTH HTeli-e
(Na CO,) ST wel Taedl ‘B> # 0.5 g
Hifeam BEgeMHTEHE (NaHCO,) HifY
AT TR eT H T 2 mL & HCl fHersg)
AT T ferreqor femam?

o 2.2 % srger g fafa § sedfed
T BT T o T (hfowEm SEgEETEe

firererT) & s Ao e 1o it it
FTeH SIESATFIEE 74 %1 siffraa Fifs

YU ToRameRatTa O &I arelt ATTeRanel sl 39 JehR foram SITaT 2:
GLEHAT ‘A’ Na Co _(s) + 2HCl(aq) — 2NaCl(aq) + H O(l) + CO (g)
@ ‘B’ : NaHCO}(s) + HCl(aq) — NaCl(aq) + Hzo(l) + COz(g)

22 fagm
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I hIeH STEATHFATES T8 T T o T § TTfed i W,

Ca(OH)Z(aq) + COZ(g) — CaCO}(S) + Hzo(l)
(T 1 ar) (Tad FTET)

AT AT H ShTe STEATHRATES JalTfed i 0 T rfufram ardt 8—
CaCO (s) + HO(l) + CO (g) — Ca(HCO) (aq)
» (S 1 farerasfien)

A9 (limestone), @ISAT (chalk) T HIHET (marble) Hicwad FHraiHe
o faforer w9 &) @il 91q FIeE T BTESSHeRTEINE 3T o |re HAMIHAT ek
TAT 9T, e STEHTHTES Us STt 1 &

39 TSR Al 39 T § e T Hohd &—

HTq el -e/HTq BTEG SIS HE + TFA — A + Hlel SEIAFAEE + A
2.1.4 3TFCT TSt ST UTEUR ht SR ohia 82

feraTeRea 2.6

TG HATHIT 2 mL NaOH ST EIIe i o1T Taf 36 a1 6 ShiRTeshife foerm o)

[ESREKIRUERI K

59 e W Ush-Us oig af HCl foer firemsy)

aa sfforan firsror o &1 3§ %18 aitady st

3 T o AT AT AT 3T T F1 Saet T1T?

3 ST 101 § NaOH 1 % sia HerTsy)

T SR T: TeATelt T 3T & T2

3T fereITe & T 0 21T 82
S TohaTehetTd | B Jeqor fora foh STeet ST &k sht Sfefd SwTel e eTeh g1
YT T ST THTC &1 ST 2 TR A1 39 b forg wehet &—

NaOH(aq) + HCl(aq) — NaCl(aq) + HZO(I)

I TS & T SAMTRAT o qRUTHEasy dauT q9T STl ITed 81d & q97 39
IR0t STt TeRaT shed 2| g SerdiieRtor s1fifsrar sl 39 yenr forg
Tohd &—

&R + 3TFA —> AU + STl
2.1.5 3TFAT % GTY LTfeareh ATHFATSSI hl TIfSHATT

ferarereTa 2.7
SRt § TR SIS T 3T AT AN T TEad T Iaw di-¢fit g

HESERIREAC SRR
ToreTer o T O T SN iR HTATSS T T gAT?

3TFA, &k TS o1 d00

Rationalised 2023-24
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T ST foh forerar o1 41 <fiet-g i 81 ST Ue i SHTeRTsS Het ST &1 forera
T ATT-g i T ATHERAT H 9T (11) FARTZS o S o IR BT 2| 7] SHTFTES
TS 377 o it B aTed] STAT= 31RTRaT ohl 39 T fotg dehd 2

T SATFATES + 3THA — AU + ST

T 3R SAMThAT o T TrtertoT foreret 38 dqford shifsg) emeh ue st
st SATfsRaT o THT &) anfcdeh SeTSS 3TRT o G ST TSRAT hich TIavT Ue ST
Y& HLd 2, 3 YTfcdeh STHATEE ohl AR AT1Ee it hed 2l

2.1.6 &k &k AT AT caeh ATHATSE hi ATTTRATT

TSRATeRaTY 2.5 H SATHH ShTei STESATHATEE T hicHaH BIESIHRATES (I T ITHT)
o st g8 SAMTsRAT el HicHaH BTSSIEETEs Sl U &R 8, s SIEHTEIEs
o |1 HATHGRAT ek AT Tel ST T HHI0T LT 2l <{foh I &k To 377 o6
e B aTett STTIfsRaT o THE €, 31d: 7 8 Ty ferter Terd © foh stenfeash
SIS STEATT Tl o 2 2

o4

et Ud dfel o ST H g8l Ud @2 9are i e T Afee?

T oh |1 ST 3hi SATTSHAT B TR ETHIRIA: i T 119 fehedt 87 Teh 3aTetoT o
TR US| 36 19 6T Jufkf Y Sifer 19 8 Har?

IS GTq A <A’ T BTEGIAAINGD TRt o @1 HATHHAT AT 8 T Fesaree
I It 81 T ST 716 STerclt Hwerd! ohi 3T el &l Al =T ARl § Tk &
Hfceem Faee &, A1 38 st 3 fo wgfia Tt wHew fafay

24

2.2 Tt 3T TS TRt W SRIT AHTATY &2

ST 2.1 W B0 o fof avft Sttt o T T e TOTe Bid 8 qoTeH! |
U1 R Bl 82 T fSRaTehaiTy 2.3 5 3 b o o wry stffsram s qe et
IFA BIESISH T8 3T~ L 8| 38 T =erdT & foh aeft o1eat o grggiei grar
21 3773, TS TRaTshetTd o WTeAw § §H i L foh T gTsgiee gad avt Rfrw
3T B 2

feraTereTa 2.8

IS, UhIT, BTSgaliich 3TV, HeRINeh TR TS T foerad o)
ek ohieh JL a1 shicd aWTTeRL ahieh shl 100 mL o sfie § T 2ifvg)

Rationalised 2023-24



o1 2.3 % STTETR I T 6 ATee hl Toh Skl o QT SHAa
o T Uk sos qeiT e & qreay ¥ s sy

A it H AT8T o HCl ST foregd e arfed shifsiy)
et foram bt g werfieh ST o |1 Iesy)

SATA T eqor fopam?

S ORIETUT] <Rl TToh IS TS USehIge oh foIetit! oh |1 STeHT-STehT
ST 3T AT T Yeqor ferarm?

Fos T T feurfa § Sterar 22

31ec Y Teerfar & syeet Stete e & St fok o 2.3 o femmn 2.3
AT B W ST AT G foF RISt U Ceshieet ol forer faega ST 4 37 1 faer g
T TTEH Tl B & Seel % STei § I8 UelT <ot & foh 39 forerar @ forera &1 yame T el B
BITET 21 STt forere B ferega e oh WaiTe 37vet H Suferd 37t ST gr 2 2
Al § FTE H T K0 S HCLH CI, HNo_ # No,, CH COOH |
CH,COO", H So, & SO &Id €| <{feh 3¥vet & Sufberd &H1H H' €, 30 §1d il
? fop 3rret foretas o =T3S 3R H (aq) STU—T AT 8, 9T 8T HROT 3T
ToTer STFCT B 2
HIfSaH BIESIRATSS, hicHaH BISSIRATSS SATE ST ETCehi T SUFNT Hish 30
foramehetta ot Sretey) 39 foramehetta & aftormt § o e feend fepret wehd 82

2.2.1 ST TreTa= | 7% 9T &ITeh T ST BldT 272
AT A hal ol STcA 1T fIeTa § 2 AR Icq=T ohld &7 3TT3T STeh! ST ol

foraTeReTTT 2.9

T o0 Td [ WEH! H A | g 319 NaCl

TSI T 5 2.4 o STTHR SHRL0T SAFTEd SHiTo|

! H o WA § Hig e R Sifery]

T SR eor foram? s frerre et & IS g arex

T 22

39 TR IS T8 A T q°T AW A s o

ERUSICEAISIY

fora fearfar & foters vt o1 &7 wftafde grar 82

SierT ToRATeRaTTd o HTET T 3T T o vt o7 R 2.4 HCI g %1 fAf

o o o T e foehTet wed ©:

(i) = HCITE (ii) HCI faretam?

areaTahi o forg Frder— af Steramy sreaferss o1wsl 21 at 1 it 37 i % forg STkt hfoerem aaiTss areft
T el § T8 SETTed T B

3TTA, &eh U a0 25
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39 T T I T BT © Toh Siet Y Sufkfa & HCl o B1ggieH 31 Sci
2 ) STt ot STreAfa § HCl ST07aTt & H' 311 qorh T2 21w 8

HCl+HO — HO" +CI

BTSN T T &Y H 781 T8 Fehl, AT 3 ST o TSI o A1 firetat
T8 e 8| SANIY TSI AR I §adl H'(aq) AT EESIRH A=A (H 0°) &
91T =i

H'+HO0—>HO

B 3G fof 3T ST H O 312591 ' (aq) AT ST 3T 21 35T, <@ foh
forell aTeh =0t STt | Sie R T BT B—

HO
NaOH(s) —=—> Na'(aq) + OH (aq)
HO
KOH(s) ——> K'(aq) + OH (aq)

H O
Mg(OH),(s) —*—> Mg"'(aq) + 20H (aq)

&R ST 1 BTESIaTss (OH ") 3T 39— Fd & 1T H HeTRie &Ik
& e 2

Tft TR SIet  Seeiier T B 21 ST H IerRiie &7 T &R hed 8] ST Ta%] §e st

e, TTE gl BIdl & T ehid Hefrieh Bl 2l 376 it it 11 1 <=1 el =i, ifen 3
BTfeheh BId &1 GOl 2.1 H w9 & &7eh, &1 87

379 T T S I @ foh @l 310 H'(aq) T ¥t &k OH (aq) 3ea
Fd 8, 31d: 19 g SereieRor 3Tfrfsrar st freforfad &0 # e ot @ehd 2

A + TR — A + ST

H [X+M]OH — MX + HOH

H'(aq) + OH (aq) — H,0(1)
F3Y, 3 Toh 37vct AT G T Siet e O R BT 2

feraTRET 2.10

T i 10 mL ST AIfSrg)

THH F od W% TeRIh 3T (H SO,) hl STeeht steht efit-efit sy
f1ehL o SATET T Tl shifTg)

AT AT T h1g qiad ST=T?

g TSR T SSHTENY STeraT AT 82

ST TShAToReATT ohl HITSTH BT3S [HTSS o HT AIEUSY Ue 3T JeqvT ohi feTiay)

26 fagm
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STt B STRCT 2T & o Fet oY TshaT ST Srenardt Bt 1 STt 8 @i efeen
VA AT G TP bl THATd HH ST W T =10 377 bl Had
eI AT S b AR R g STt # et =few) |ig steet § Se foret
T I T ST o ST 0T STERTCTd B1oh SITeX 3T e & AT 31T STt Wehel
Bl e &) Srcafirss T 19 3 SHROT SENT W SR {3 ST T shie o e off
T2 GHT 8| WiZ AR 3T 6 h (Fesalm) qorm Aifeam eggdTse s siad
Adradt & fag (e 2.5 1 weiia) w e s

STt H ST T T el O A1 shi Eigal (H O'/OH) H il 3ohTS ST
o 5t BT ST 21 36 STSRAT ohi AT Fad & U 3T AT & qfehd Bl o

o4

1. HCL HNO, 37fs Stefie forerar o snfia sifireremor #i e fRia i €, e Teshiedt
@@H@@Zﬁﬁﬁﬁﬁ% forerart o etrefiaaT & rfirereror 7t yefsfa ara &2

2. A T ST foera # forRId ot =Ter #hdT 82

3. T SIESIAINE 119 T (TS Wt o T i i 7] e o7

4, IR I AIHA B GHT TS AT ST L © (9 TR bl S H fHAHT =T,

7 foh ST @l 3T W2

5. 3FFc o foIeRI sh e hid TH BISGITRIA SATE (H, O”) ol |igaT sl JHTierd
Tt 27 ‘

6.  SIoAIfSIN BESHATSS forera H SIEer eTeh fieTd & i sTggiadss 31 (OH)
T TIGAT HY THII et 22

2.3 3TFA U AWk oh [eTa fehae U9t Bid 22

T A & foh 3TFe1-8TTe o Feh! T ST hieh TRl Ud &1k § 3 Wefkia
ToRaT ST wehaT 21 fUeet oTeam™ § &1 H' 379aT OH 31T o o shi digar
HH BT LT AT oh ST TGT | oI & fehell fereTar  Suferd STrii ol s
ST Tehd 22 T & JTd L Tehd & o foIerar o 3Tt 3790 &7k ToheT ot 82

TERT ST o T8 & WISk FeTeh ST ST1eh Telohi T (0T T 2, T ST
Tk T L Tl 8| ATalT1h Geeh, o foreTer T BTSgIST ST ohi folf¥ T iz
! fafsr= &n 7 wefiia & 2

fordlt e o Sufturd Tsgiem 31 i1 |igdr J1d & & T Uk That
%WWW,%@pHWW%I{HpHﬁpW%, ‘gv’r&r’ (Potenz)
S Uk SHA 168§, 1 A BIAT § V('] 39 pH Thel H WHTEG: A
(fereh 3TEeAdT) W =g (31T ) d% pH T JTd L Tehd & TTETOT TS
pH & U UHT E&AT o ®9 § @1 =10, ST fordlt foerem it smerar sterEn

3TTA, &eh U a0
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AR IIT Sl ST 8| BIESIHIH AT ht FigdT fSrat Aferes Bt 38Rt pH

3T & | B

foreft oft Serei= fare@m % pH %1 | 7 81 S pH Tohet § fohet farera &
HH 7 8 &Y ¢ 1 I STRA forere 2T wa afd pH 9T 7 9 14 o aIgarl & dl 98
forer & OH- st |iigaT # afig i guriar &, stafa 7t a6t wfwd (o 2.6) 3¢

T | AHTI: pH | e Feieh ST SoT ST J1 foraT ST 2
JaTEHH

7

N

STl g3 &N TahfT

H* 37T ot gigar § st

A\ 2

Ferd 2.6 H+(aq) T8 OH (aq) #) Qi1 Giad & @19 pH 1 fafd=ar
RO 2.2

feraTRea 211

& 71E woft 2.2 U fare= = o pH
HHT Y St i)

319 Jeort ot feafam)

AT J&TTT o AT W Tedish
el i el T 82

© 0 N O w»n B~ W N

—_
(=)

aﬂ(@W@ﬁ%%ﬁ)
AR (TG & 915)
fis b1

TRfRd arfaa o
TSR 1 6

SHIhT

AT T T
ESEIE )

IM NaOH

IM HCI

SR
(ST 1.2)

ot 2.7 %0 AT GR19 % pH 1 pH TH T @1 7T 81 ({7 heled T ATt % forg faw mg 2)

EIEGaRC]
(ST 2.2)

! ! !

fires 3w
FfifImm (10)

qifsam eEgiaEs

& 5 (7)
ferear (T 14)

& (7.4)
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ST AT G ohi T foretar (STet) ® shAST: H' 3119 99T OH 371 ot
G W it Y R1 afe &0 a0 Sigar o gTEeieliieh STreT auT UHifeen 3T,
I T A, foreras oid &t o fafir am § ersgiom 31 Scu=t i e1fees
TEITH H * 3R 3cd i Tl 377 ol 3TFed heedTd 8, STelfeh v H' 3T
SCI T ATed SR Goled IFFA SEeATE| AT AT A T SIefl Fehel & Tob goiet Tl
JeIeT &I T Bl 87

2.3.1 &fe St # pH w1 WE<

T U U U] pH o Ui HeAvie g §2

TATT I 7.0 ¥ 7.8 pH TH & &= %14 *Lar =1 sfifaa yroft Faa
Gt pH 90 (IER) | & Sfifad @ @ehd €1 9wl o STol T pH A ST
5.6 W % B ST & I 98 STFA T T hacATdT 2| STATT N b STef ST et J
JeITTEd BIAT 2 a1 Fe1 3 STl & pH 1 {1 H &1 1T 8| Tet 7t 8 steftr sherenfat

T IS TordT R & STt 21

e

S[5h (venus) T TYHSH HTHRINF STFA o HIS Yo T it STacl § ST 8 3T SAT9eh el &

for 50 Ug It Sfe gywer 22

TR IR <Y Tzl &t pH T 52

=3 3US o TI ey bt Ueh farfsrse pH W@ it arwarehar aidt 81 foret der &
e TR o feTq 3Ta9aeh pH ohl JTd ot o [T Tty ST & firedt ward
AT T ToRaTehetTd 2.12 o STFER 3ok pH shl STi=l hITSQ) 360 a1 0T ot et
T foh STeT & fgdl of T8 & el i ¢ el 30 T &2

eraTeReTT 2.12

T TREe! H T 2 el Whaw v 36w 5 mL S amsy)

TG sht AT SRl feers

AR s 1T v e § feig e it

TR 2ok U %! FeTdT § 36 (&g o pH 1 Sii=r shifery|

I &7 | Ut o IUYAd (et o ToTQ STTaxt el & pH o Wi § AT
frsapd frepTam?

3TTA, &eh U a0
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AT ok SIET €8 BIdT 81 39 STedl | HAHTZeh 37T BT |1 B % ShRUT I €& Bial 2] TRYN i 9T

< ToRam ST 31 3 T Aferehat Jeet % e & daT B

4 1 T 3T ek U ST Tt T STTAM TR Hohd

% ;%'_‘“ 27 T A ST T BT foh ST IR U—TST W Fed

?ﬂf —— TS & Feet T8 3 ST G SATUH] T BT
=

e/

Z[‘“ﬂ“* TICRITEITI O )

FHN UTeA o T pH

T8 I Udeh & foh SURT IS BTESIaaleh 37T (Hydrochloric acid) Scd=T ST
1 918 I T BT TG AT, foAT IS o6 T H TeTreh ara 8| 370 ot feerfa & 3
AT WA H STFA I~ AT &, TSRk 0T IeTH &€ Tel ST b1 SFTH Biell
21 39 3¢ ¥ 7 8 o foIT Tf¥e (antacid) S &7 3BT SURANT fofaT Sirer 2
TE ST o 3T H U1 & e ST 310 7w Gl 2| 8 Trefore sreet
T SATRIFT AT <Rl IS LT 21 36k forw Bifsry grggimse (fieeh i
TTRIET) S geiet Teh shT SUFNT fohlT ST 2

pH ufEd= & SHIUT Eq-811

& o pH HTHI 5.5 8 oA 81 T ETd1 oh1 &1 T 1 ST 8| &d ol §HHe (FTdeh)
Ficaay erEgeTeEe (Hicaad ke 1 fheeda &) & =T gar e, i
TR o1 T 31 UaTe €| I STt H Tl Feidl, wAfer g oh pH T 5.5 8 4
B T AT WG B STl 2 He H Itk S, e o averd e § satire
TR T TR RT3 [ TeR0T ik 3T 30 hid ol HISH o a8 Hg &1
T H TEY TS TohaT ST HhalT 21 HE I AWTS o foTC &TREhIT a-Hof ohT SURITT
T T ITRA Shl SATRIFT T ot IS fora ST Fehar 2, TSteres aiomeaey <a
&7 Rl ek 1T Tkl 2

TYTAT TS UTET gRT Icdw [T | SATATET

T ¥ ST HYHRET § S AR 82 HYHRGT 1 S T WA DI 8, ISTdh
FROT T4 Te STe T STTWE ST 1 Soh I T ST H SIfefm WISt S goiet &1 o
YA § I fHerdr 31 IS (nettle) % Soh aTet STl HHTEh 317 SIS S 8,
ook ST ST aTet &8 o T BT 2l

SHhT SATST Soh 1] TATT U 1ok GreT <Y Uil e

TIIT? AT 379 U &) TRURER SITST STHd ©, S €eh
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AWM 2.3 F bl 3TFT

ma‘a(&ﬁ)
" fafes st i fafes st
AT T 7 EiciEakcy E:DEIEEC )
1T HAraferen 3T A FTEh AYTgH 7
q93-qd

1. 9% U 31 faeaq ‘A’ we B’ &1 faeram ‘A’ % pH T WM 6 ® Ud faetad ‘B &
pH T A § B fore foreram o grggiom S ot @igar 31ferh 22 310 & whiv 3reefi™
BT B AH?

2. H'(aq) 3T T |igdT T forera il Tehfa o R ST agar 22

3. T I faeraa B HY (aq) 3T B0 22 STREL, o I8 &Teh 1T 41 2id 82

4. oIS fopu W sht e <At fore aftRberfa o formm s g3t <1 (Shfewam Siiss),
AT EAT AT (FIcHIH TTFSIAATES) AT Ao (HICHIAH T E) T STAM HTT?

2.4 TIUT & Hael W TR SRl

et vt o g forfr=T stfsrfsramati o gr et o6t Ao 8 2@ 21 3118, 31
frwfor, TqoTerd Te ST o S H ST ST ST i

2.4.1 AT URER

feraTRea 2.13

et T 7T AT o e F ey —

i3 Tethe, AIfeam Hothe, Shicwad Tothe, I Hothe, T Tcthe,
aifeam Fangs, Gifeaw A1gee, Gifead Heie td gy Fligs|

I 3T TS &I shl Tg= hifSTe, FSrerd Sudierd et ITed foht 1T &k 2
FHTH 7 AT 30T {eeh ATct AVl 1 Ueh &1 TG 361 el STl 2, S NaCl T
Na SO, HIfEaH &0 % TRER T 8] FT Feh NaCl T KCl FARTEE Ael0r
% YNER % 2| 39 TSRt o fIU U oraont o 31y fohaw afEmt i ge=me
T T 27

3TTA, &eh U a0 31
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2.4.2 AU T pH

ferameReTa 2.14
frefefad waon & T ue Hife-
Hifeaw Vefiee, Hfeam Freie Ue HIfean TRgNHHE e (F8 3T TG ST
EEEoR)]
STt 1 geh! foreterar it SiTer hifSTY| (Sharet SATEfad STet okt SUNT Shifery))
forema w3 forerat <t fram st ST ifSTe wef pH Y9t 3T 39T T 3k pH
% T T IdT ATTIST)
FH W AT A, STRIT AT IS &2
AU S o AT ST 219 STt STveA AT &Rk h Te=l hifey
319 Jequt skl @Roft 2.4 T fafay)

AR 2.4

““

el 3T Uel JeTed &TTeh o a0l o pH T AT 7 BidT & T I 314 i &,
STelfh JeTet 37 Ul Geied &1 o S1ei0T o pH o1 61 7 ¥ o BldT & a1 3 SFeeA1d
=Id 8| Yo & Ud goiet 1WA o AavT o pH T WM 7 § AT Bra1 & a9 I
I B 2

2.4.3 FTYRIT T0% o W

AT ST & foh BTESTaeATieh 370t Ud TlTSaH STESIITSS oh foeta sh SANITshaT &
30T VT hT TISTH FANTEE Hed ol SET T T 8 319 HISH H ST ld
B SR % TohaTehetTa § 319 <@ 8N o 218 Ueh 3STE1 ofar 2]

TS 91 § S THR ok A0 I BId 8| 31 A9 § HITSAH FANEE
gk o STTaT R1 fawa & s 9wt § off 3 aor a6 e
| T 1 51 SRR o TE FoREee T STIEST 3 I L IR
| = 21 38w 79 Fed 31 7% Wi T a9 59 S
o ST B o W1 WA 1 15 [CET G@ T G T
T T o I S e BT 2

AT TETeHT T7eft oh FTEY AT 3 S | 19 AT S| -
3ATT ST & foh SR Tardara ST § T Ueh Hea Ul et om?

32 [EEIE]
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[TYTUT THeh— TATIAT T ot uare

T Th T STCd BT THeh BN e ST o s Terelt; J8- Aif e gregiavse,
SifekT @reT, AT @re, forsten =t i o foTe, Uk wecarut et warel 3] 373,
Eq g o 8w yered st 3w fafi=t gered s % fo s €

ITSaH TEEETES

HifeaH FANES % ST foeram (Tt e & forgrd vafed s 1 7= foriford

TR WIS TTESTHTEE Scd~T AT 2l 39 UfHAT hl FAR-TR TFHAT Fed &,

Fifer za@ Ffifq scae— FlitH (FaR) Td Hifsam BEgiearss (8TR) 81d 2
2NaCl(aq) + 2H20(1) —> 2NaOH(aq) + Clz(g) + Hz(g

FARM 79 THIE W TH TTEGSH 79 helle T i 8| Folie W Hifesm
RIS IAETES forerar ot fHAToT off BTt 21 38 ST & I gU o1 3edTe Suam &

o 2.8 7 3cret o fafsr=T Su=T <t 23T 2
SIS ERISS
(STt Y T, Clz @H I@ Ho
i T, e, T T (e, T, T
FHIeTITR)
q;f — ' L qER A
et ——— o NaOH ¥ @t
OH" o (o & st et
T & foTe, |e dor
|—>- S{THTSIeR, SIS
1 M % fore, wbm
El T
oI 2.8 FAR-ER i1 % HEqY 3cq18

3TTA, &eh U a0 33
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AT S & fo el Hifead FAIge (e Siel) o fagd sTuHed § F &
frmrtor A 21 39 TR T 1 ST fordsten <ot o Sedre o forg foma St 2
I S g1 T [Ca(OH) | T FARIA bl Toram 9 fertsteh <ot =1 Fwfor e 21
fortsteh <ot 31 CaOCI ¥ 31T ST 2, Feifl aTafereh H1a shiehi Sfeet g 2|

Ca(OH), + Cl, — CaOCl + H,0

forteren <ot =T SUETT—

() =% 3TN H et G Tt o Tordsta o fore shmerst o6t Sl o el ol oot
TS ASE | "I et o foisH & forg,

(i) =3 T ST | Ueh =TT o &9 H U,

(iii) oI STt STt <Rl STTULST & Herd oL o6 ferg)

ST AT

ST HIST T ITANT AR T TSI H LTS TEdT Uehis 3A1E S o fofw
Torrm TTaT 21 Smeft-ahreft SEeRT SUFTT @ T YT & Ush o for off foram Smar 2)
0 Fifirer o1 TERIe T HifeTm eEgemE e (NaHCO,) 8l 38! o o
Hifeaw FARTES T STANT Teh 7 TaTel oF & H foham ST 2

NaCL +H O + CO, + NH, — NH4C] +NaHCO,

FEEE (|t

FANEE)  BTEGHHISIAT)

ToRATeRetTd 2,14 T I 311U AfSTT BTZEISHeHTSE o pH o | Y ST
oft? ST STTT Tg Haler T oL Tehd & foh— FIT SEehRT SUANT Ueh 3TF ah G
T H TohaT SITAT 87 A€ Ush geiet STHET &I a0 8] G Uehld G 34 77
e g et it Bt 8—

2NaHCO, EE— Na CO +H O+CO,

GIERES GIERE
BISSISHHIET) FEMT)
AT TRSISRIATE T ST THR T § e Thi H T STTaT 2|

I AT AT IT=NT
(i) SfRTUTSEt s |, ST afehr diet (A sEgieHehIaing) Ue e et
ST Ush TiE W 37T ohl {07 8| ST SifehtT UTa et ohi T4 fohaT STTaT & a1 ST
¥ forerrer tar & ar fer stfirfsrar et 2—

NaHCO, + H+ — CO_ + H_O + 35 T HIfgaH el
(Fereft ot )
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3G AMTHAT T ST hTsl SIEIHITZS o SRT UTIULT AT oheh H GHIT ISTAT
(BT ATAT) ST &l & TT S 3 HARIW T TSl 81 STt &
(i) T eRgHFENE off Wefg T U Hoesh 8l &iiT 2 o SR I8
U T 3 hT STURAT b ST ek e TgTaT ol
(iii) SERT SUATT HIST-STA HATH | off o STTaT 2|

&N R TTST

Na CO_.10H, O (4T T HTeT) ek 3= Wi, S wifearm Fefirse & e foram
ST TRl 31 3T HHW 36 T ¢ foh AFRT @ret i 7 ek Hifeam Feie area
fora ST wrehert 21 Hifeam Fraive & O: freecientor & € &1 |iet I 2 2
TE off Tk R 90T 2

Na,CO_ + 10H 0 — Na CO_.10H O

s, I

10H,O =T ITdT 82 %1 & Na CO_ %l SATS SHIAT &7 §H SHhT I 3T
AT T U

ey sraie Ud HIfSTH BIEgISHebTae, g 3Menfien aishamaty & fog off
Iy @ R

&1 % H1S o ITANT

(i) ETeTH FelHE FHT STANT HI, A &l FHHTS IAWT H gIdT 2
(i) THERT SUANT ST S8 Hifeam Afieh & Ieqred § 8rar 2
(i) e FHTEE T ITFT = H HH-THTS & fIU Brar 2|
(iv) STeT sht TR TSRl I B o foTU SEeRT STINT BiaT 2l

2.4.4 T AT % Tohtee aread § 9T §?

feraTeReTT 2.15

W GTHE 6 FD e 1 I
EEREERIERILEI IR

T T 9 TG Sh UK Feihe ohT (T aRIT 87
FEA et H T ST hl Sfa TSR AT
REELEEI

TTH T o STE T Sh1aL A o A7
S i 2-3 2 2oy

AT AT JEI0T T &2 AT HTo Tt
EIEICIRUECI RIS IS R 2.9 fareeei 1 w7eT geml

3TTA, &eh U a0 35
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ST ot aTet 1ok wethe el | foreat &1 STt e 21 51 & foheea
1 T4 hAd © A1 I8 STeT 8¢ ST & Ta el T 0T ¥ & I 2

Afe 319 foreee o1 I7: STo1 & it €t Toreeet ot et {1 o 317 ST &)

T & Tk TA RIS W ST o [{verd HUTSHT shi Eear @t Toreeet
T IS hEd Tl BT T@h 1 T G 1S § STl o uiel 3] Ieerd &Nt &
STl 1AL Hethe T TEIEAME § CuSO,.5SH O 1 T AT A Sfell Tohd € foh
Na CO_.10H O T 3] 315 @ a1 Tl

foTem ek 311 T 7, S foreeat 1 et 2iaT 21 38H foheee & St
&1 AV BT €| SHHT THRITh FF CaSO,.2H O 8 37 BH 36 0T oh I T
&I 3 &

TATEY 3TH U

fSroew &1 373 K W T R T I8 S o T[T BT AN F h[oHaH qewhe
Nﬁ%ﬁ%zm%ﬁméz(Caso4.% H,0) ST 8 38 Wit 311 Uit e 2

36 vaTe T ITANT S 22T T3 TSl I HEl e W el T o foTe L 3
AT HT YT T |he =01 &, ST STt et o I8 O Soad siert 3l 3ie
et Je LT 2

CaSO, % H,O + 1%H20%0aso4 2H,0
(AT 3T i) (fSreerm)

=T AT o6 S 1 SFaet Sme 319 foreee o STt o &9 § ST & 2
et ShT STTET 3TV <hEl ST Il 82 CaSO), T &1 $ohTS T SIcA o Toh 3] o6 @1l
TSR S 81 TR 3T U 1 STFIT Raei =1 s, ESTee 1 99T U €
T FereheT ST o foTe foma ST 21 T o foh Shfcarmr aethe STHRTESe oh et
ST TG T T STl 82

o9

> L -

CaOCI_fireh sh gfef A1 1 27

3G Y&l T AH §AT3T S FAR & TR 3tk fortsTeh =0t s 2
AT ST 2l 4g T oh 17T feohdt Hifea 2Mfireh 21 ST fef STTa 22

qifeay TESISHHTEHE & fIeta ol TH s 9T T ERM? 38 AMfRar & fag
arfiertor fefay
TATEST 3T T sl STed o |y AT Foran o fora wfietor fefiag)

36
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~

FFA-ETh Yo TToh AT {5TehT o TH2I01 i €, oot SUaiiT 37vet U eareeh ol Suferfer i gferd e
o fore fopa s 21

forer & H+(aq) 371 o fomior o ot &F uaref <t wehfer o7ecfi™r it 21 foretad § OH- (aq)3T™A
% fomtor & wared <t wepfa aehi 2t 21

STeT SIS TR forelt o1 oh BT SATMTSRAT LT @ 1 STEG IS 19 3T 3wt SIT o Tl & &1 a0
= fmtor e 2|

STeT TR ToReft eTq & STMTSRAT SRt & T STSSISH 71 o It oh TTe Ush SavT i T 2iar &
FSTErehT =0T ST Uk T et iTerefSi o oremoraty & s &9 & ffifa S 2

el STV FoRET G TSI 3T 8T BES SIHeR S S § STHTSRAT T & I I8 T A0l hiai SEHATFTES
T T STt 39 LT 2l

ST H STRATT T Gehi feretar forea ot =ITeid ot &, FiTeh 3 ShAST: BI3SISH Ud TS T3S ST
1 fmior s B

ST AT & T TeTeAdT shl ST pH (0—14) Thed o SUANT H shl ST Fehel! B, ST foeta H g8
ST ST FigdT ! 719 BT 2

Teh IS foretae o pH &1 A 7 81dT 8, STalfch 3T foetds o pH T A 7 ¥ %7 Ud &hT
o= % pH #1917 © 1fer BT Rl

auft Sfiat & SuTa=r <t foram pH it Uek 3o €T 3 2t 21

TTZ 7T IT &I ol STt oh A1 FfSra o U tea=a Ssmmardt sifrfsran 2
3FFed Uel ETTeh Uoh- G 2hl JETHIA shieh <IeI0l Uel STe 2l f-HioT shed €

AT o6 Toh o1 SIS H ST oh 1¥erd STUHT hl HEAT I Toheeet 1 ST had al
AN 2ok Sfia Te ST § A0 o g SUAIT 2

1.

2.

A,

i3 foreta ofret fotewa ant et &2 9aT ©, 8T pH SYad: T g2
(a) 1 (b) 4 ©)5 (d) 10

1S forer 31 o T gu e & SAfioRaT o Ueh 18 Seq~T a8, ST < o T bl gfer
T 21 39 forere # @ g
(a) NaCl (b) HCI (c) LiCl (d) KCl

e T a0 37

Rationalised 2023-24




38

10.

NaOH #1 10 mL fre™, HCl ¥ 8 mL forer & yoid: Saeh 2 ST 21 af & NaOH |
o I fIera T 1 20 mL o AT 36 38TEH & o6 [T HCI o I e st forat #mem
STTTIHAT T2

(a) 4mL

(b) 8mL

(c) 12mL

(d) 16 mL

ST T IR T 3 o FreAferiad & & e afrfer o7 3w 2rar 82
(a) U (Sfsiieeh)

(b) TSI (frgred)

(¢ e

(d) Ulrftes ()

frefetiiaa sfsifsrar o o weet wree-wfientor e o 3ee 1e Hqfora gvisrr frRae—
(a) TF ACHIN ST IR TSieh o |rey SAMToRaT LT 2

(b) T BTSSIAAE STFeT HITIH T2l o TTeT SATHGRAT T 2

(c) T AR ST U (HI-Rr <t o @Ter SATHIoRAT LT 2

(d) T BTSSRI 3T TIE o Lo oh ETer HAHISHT el 2l

TeehIEet Ual WehIST S8 AT H it BTESISH BId &, AT $ehT STl ST shl OU8 a| 2T 2l
T fohaTehalTd ST 38 HTferd shifsTg)

HATHfor ST foreld o1 =TT it T BIaT, Sfefeh a9 SIct 2IaT &2
STt ST ST H TR T SR STRA AT AL BT 22

qiel forets i A, B, C, D, & E shl S{ol HTei{ieh E<feh & S{i= 3! STl & al pH o 7 A 4, 1, 11,
7 TS 9 ITed BId &1 i AT foree—

(a) SEER?

(b) eIt AT 22

(c) To AT 22

(d) oA A &2

() T AMAR?

pH o AT ! BESIS TR hl HigdT o TRIRT 3hY H A iy

@A ‘A’ T B’ H G STg oh! AR ohl 9edl Sioie) Teelt ‘A’ H  BISgiaaiieh 3TFe
(HCI) T2 qeeedt ‘B’ | Ufdifeeh 3teet (CH COOH) STfefu| ST 37t shi W Tl Higdl §HI
&) fope Tl § 31fereh sft @ Seaaree eril qU i
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11. TS 9 % pH %[ A 6 BT &1 T81 S ST T 38k pH o6 7T H T GiEc GRTT? 3701 3T HHEATSy|

12. T TaTAT ATt 38 ATST sifehT |t firetra 2|
(a) TSI E o pH % HT %l 6 ¥ SaTToh 18T &7 i o1 T 82
(b) 39 T I T T § ST W A T 82

13. AT AT U ot 3118_Qefl 51 § SRl T@T ST 911U 3Hehl siedn hifsig)
14, SeEeRToT 31fTTshaT T 82 2 SeTeur difsiy)
15. & <1 ST Tsl sifehTT HIST o6 G1-a1 FHE STFNT S5y

(I) 3T UAT A TR Y
G § e i 51 i dify
foreed wiTer et % fore warfe st firemms g
Tt spearstl o ugl ¢ farferat gr frreend & ife
el oAl ST o foTU, [-E2ia shi Tl o iToTT| S8 TaTel ohl 3MTE 371 Uget Wi = oo <

TEAE e U TR WEATCTl i aferd hifele U 38 A, B, C Ud D ¥ fafgd Sifste) &7

R H SHART: i) T T forera, |IST-Sic, RehT T sifehT €ISt 1 2 mL 1Y)

eish T H Tehat STg o fig (e i 2-3 ofd fHeirsy wd 1 § HATC afiee s o e

S| 7 Jeaori =t aeft ¥ faRaw

ATt g et Sttt RER A é@rfﬁgﬁm (Petunia), %E%'%ITIT (Hydrangea) TS SR

(Geranium) T TG HT(S S F© Tk TGTAT 6 =TS § T STT STOHT Fefeh T Hohd 8
(IT) TST-3TTA IR G HEAT

IS STSHTRATES S il STed ST H T BTEG SIS o6 WY TRt =hl STk
T SN BT

Th 9o Siidel § HITSaH STggisehtsie (NaHCO ) ferefi = 20 mL forere efiferm)
T ARk A AT S el shi Te sildet H AIeehisy|
&7 St shT HE ofd L a1y

YTl STt bl 38 Toh & FohTSU, FSTad foh Seret Teft oh1 e WS BIggISHehrsiiag o ferei
g fufsa g1 =iy

3T < fof A (48) W JaTTEE L 3T & 2

3TTA, &eh U a0 39
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7 HeH e :
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(b)
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S 2 5 AT g el oh ST H T T BT STTo ST feh foher SrehTt et shi
3ok TUTEH] oh SRR WX T Ul 37T H Sfehe foT STl €
3o e Sftat & a1 Te 37aq % ST W faem i)
3T foram & i & orersd qeall 1 o7 e 37U § afiehd L 82
forer ST 218 ToTer 3 st o ST & Heifrd 82 59 3ok 9 TTeHt
foream & sverem 4|

3.1 wifaes Torerd

3.1.1 ard

S vt % e TUTEHT T O ek FHET § STCHT HEAT Heldl ST 2| 3
HERIA o TTC 50 FTTRad fRmehaiTdt T HETeIT oid &l ST 3.1 € 3.6 |
fag T foparrererat o forw frferfiaa emqet- s, i, wegfufem, fifiwm,
wifeH, e, fofeh qem ST | e arell %o 7= arqel o T 39hes hifvy

TeraTeReTTa 3.1

AT, I, T iR F i & T <o sere T e fearg
AT R, 38 W &M STy

T § WIS Fed® T i A8 H1 9% Hlh 36 Taed T
IEEA IS

T Y6 T H T hl Fefe THRA Bl 2| 9T o 56 TOTEH ol eTfeeteh oweh
Fed 2
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feratereTTa 3.2

HTA, T I HH qe ST 1 Ueh B1eT Zohel TSI 39 Srql shi
TIST T ATt <ok § e T STATE Sh1STE, T AT eqvri b feaiag

fome & wifeam 91q 1 T Zohel Uiy

BT AT U1 T STANT il TH TR A ey et Iow
ElEKCIE SRt IRSIE I

T -TATE T TG §9 AT  Sh1e T T shiferg|

AT AT @?

AT Tl foh 91U WHTRIA: FSR BT 8| Tcdsh T hl FHARAT HHT-STHT

BT 2

feratereTa 3.3

AT, fSieh, TIE T 1T o gahs TSI

forell To oTq 1 TR o oo (TE) T T@Hh I-11e IR 8T § JeR shifr|
JATY T @2

EERICIERIPRIREIERIEAE N

T 4T3l o TR 4 B Titard i fTfay|

3T <G ok e GTql ohi Tieeht qacil =Tet ST ST Hehal 8] 39 0T i
HATATATLAAT FHEd &l FT AT JH & foh VAT AT <141 Tt ST AT

feraTeReTa 3.4
I AT i el ST, Foresh R T 370 Sfe St § S 2

1] o T AT o & 3 e 2T G ohi aaraT e ST 8| §iT dard 3Tfae
T 9T 2| AT AT SR ST17erd BN oh Teh TTH A § 2 km ST TR SRIT
ST kel 2

SATETCTET T A=A o ST STGAT bl THRT AT oh FAFHR farfor=T
TR 3T ST Tk &

FAT AT F TGN oh AH AT Gohd o, [STeRT START @HT TohT o STt T
o ToT BT 82 T ST ST & 37 AT T STANT ST bl T o [T T fefa
STTAT &2 3T AL T o 7T 3118T, 2 fmferfad fshamehetta &htd €

[EEIE]
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TsraTeReTTa 3.5

T AT I H AR A & Fy —— — T %l AT
FIHE U ALK LS AT AT iy
i 3.1 ¥ fmmr T ) — ‘E%Rqﬂwﬁn
TR o et X T AW T ST F T /
o ferment difstoy
Rafre S, Hreerel ar st d a3 feke W
AR T T HifSTY)

)
IS I STE T HT 3Ed 22 )
A el =Rl ARy @ orq 1 dr
sfed grar 82

R 3.1 &g 31 & GaTTH B0 8

S TERATRATT & T =T & fof ©Tq T o GaTersh o qeT §ehT Tt e
5T T BT ) THToR ToIT Sh1oX I6HT oF Tl 3T TTCTeh ol $eh! ol | oS
TN TEHRT ST o FeATAh B

T eTq forer <ht off <ITeTeh 82 STSY, T A

TeRaTeReTTa 3.6

fort 3.2 i atE U forga wifehe () dam Hifsm)

TS G 1 STier AT 8, 3 e H e (A) T 2 e
(B) % sft=r 3t e TRaw S forr 3.2 o femmn mn 2
HIT STeel STTdT 27 9 AT Il FeTdl 87

AT STIY @ BT o o/ TR & 3119 =X qe fosielt wgedt 8, s | o 3.2
iferamsrer FERTES ( PVC) 37T T et it B e vt 8 g w198 g0 g
e 5l o e i e 2 e
et TqU FoREft AR | W T 8 Al T BT 82 T I8 15 TS 4
AT &2 ST AT 3R | § THU T TS Ic9 | 8, 30 LaATieh (HIHIH)
FE S| FAT 3T ST ST Tohd @ 1ob T ol HIST o7 ot it art Brelt 22

3.1.2 g

Torsett shafT 31T 3T T ok @ foh ST ohl oI H STETGAT ohi T % 8
e, T, SRS, HTRASH, TGS TS ST o F I &) S
et 374 2, ST 59 BT 81 36k ST SR STUTqE A dt Srg AT Rt 79 gt €
T ST o THT STt o +ft 3w Tore B §2 3773, T e &
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IS (I AT UHIE), HEHL AT STRATEH oh THA TH shifeTg|
T TGS W 3.1 § 3.4 3 3.6 T o [SRATheTIT T GETIST T 37T Feaont

&1 feafau)
i3 YT Ue ST & Hsiferd 370 Yequli sl |roft 3.1 H Henfetd hifsry

--
Th X <TeAhdTl

|reoft 3.1 W foreer eqoTt o ST ot ST sheft H LT3l qofT STl o =
TorerT sht == SIS ST ffE w9 § 56 TR o age 2 T e e
TOTETHT o SATET TR &1 §H call b1 1Tl el T Eehdl, 11k SUH g STIATE ol
SaTewT % forr—
(i) TR{T hT DTSR T HITU SHH oh AT TR 316 ST H o7 STt 2| Fohameramy
3.5 T ST ol fof ST oh Tt 1ok ST BIiT &, wifohT et ST ot
T T T84 W gl AT ST ST T T ST ST 1Al bl T ar I
forere et
(i) SIS 319Tq B 8T+t wehietT Biert 8
(iii) eFTe T 37eTg ®, S e w91 § ferer Tt 21 W w9 R oruwEy
FEd &l T hTei T Ueh STIET 2| IE ot IR TTehiceh are & Td $HahT
TSI TT T Fgd ST BT 2| e 1 Teh 31 STRET IHIL,
fereIa o1 geeTeh 2
(iv) &R arq (S, afeam, TRk st qamm Sidt 2 for 37 arp &
+ft SHTeT ST ehdT B| $Toh Scd qeT TToiieh A 8id 8l
el ahl 3ok THTATh TOTETHT o TR I e T2l § |13l Td a3t
T areffep foRaT ST Tk 21

feraTeReTa 3.8

HAITRIE AT U T AT ST Hewht =01 i)

AT it Ut ot gg hIfSTT) STt T ol 3ohgT ek 38 IHT H oie i)
o1 o et forena tow & ure foreraa Y st s

rfif3rerg & ge @ < St fireT @ 9 srwefir © o e

S HEH 6 01 T T8 19T T8 H 34 YU i THA L oh 178 38 S
Tsh TG W@ i)
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T G § STl STl 39 3Tt aig fe €
et T e fotens U ¥ 39 foer ot St ifsg)
TEHT o T8 U I~ eTef T B AT eTehi|

T 319 37 TRt o weftertor forg wehd 82

AR ST HTFHTSS TEH Al 8, T T § FeAsht 3w st 8l el
HTRFheL TqU &Teh T SATHATSS &I Ll 8| STt AT H STHeh! 13Tl o6 sl
o S H 3T STHeRRT ST 8]

b por )
1. T 91 T 3Tl ST ST—
(i) oFHL 19 95T Bl 2 (i) TR & STTETY & 1T ST HehelT 21
(iii) oA ohl T 37| <ATeTeh Bl 2 (iv)  SHT T e Bl ol
2. AT qUT 9 ST Y FarEy)

3.2 LTS o TATATAE TUTeH

ST o TR TOTerH o SCH &7 91T 3.2.1 9 3.2.4 3 vaiT| 389 forg fmfet e
AT o T THA HINT— T, W, SR, o, THRem, SF
LRIKIERE]

3.2.1 oIS T AT H & A © FAT BT 82

ToRaTeReITd 3.8 H SATOH <@ foh AT H <IHehaT Tod SaITelT o |1 S RIS T 38
e 21 @ aft anqd gt e stffsr st 82 sy, Fefafaa SRt
SR 3EehT ST L &

TeraTeReTa 3.9

wraeTt— TrfaRad SRR § Rieeh 1 Sean v 8 Afar
LA o6 7T BT <I¥HT &1 < f sgak 2rl

Uehal 2l 175, Teheft €ITq shi o & Tehgeht SeTell 0 SHehT S8 hifsTq| = LTq el
ERIRRRRE RIS

FEH I TaTeh < T s

3G T ©T 3! HAE 1 381 8 A

forer 9T =7 38 ST & BT 22

STl T ST ST 2l T&T T T ST i TT T oM

& o TTETd U1 3h Hqe HEl FdTd a1 82

ST ol STTeReftST o |Ter SARTERATEicTaT oh STTem T vred) 560 § s fterd hifsy)
1§k 3CUTE STt H F[eRIT &2

oTg T ey
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T Tt T SRS o |TeF FHeTaht ST o7 o eSS STt &

oTq + SRS —>  oTq HATFTsS

JETET o ToTT— STeT Sh T b ATy oht St o 7o fofarT SITaT 2 a1 SfereisT
% AT TeTeRt STt U1 T o (11) SHATHHTES ST 2

2Cu + 0, — 2Cu0

(TI) [RTI(1]) JTFTES]

TEt o Ui ueg e sitedrse yam s 2|
4Al + 30, = 2AL0,

URITIERE)) (CefHfem HTse)

ST 2 T T Q@ foh TR SATFATES TR IFATIh STF § il Aok
AT 8 TH ST & oh OTq HTHRATSS hT FhiT &TRhIT Bl &, ATt T HI-=H
HrTES, ISieh HATRATES SIHT 0 HT1qU STHATES STrA1F T AR ST T o6
SIER YR RIA L 5| TH €T SAETES, S 37 AT &7 M1 § STTHAT Heh
TG qAT ST T L &, SHTYHT STFATSS HaedTd 8| A T &1k & Href
TG SiEaTss Frfaiad SR § SR i &—

ALO,+6HCI ~ — - 2AICI + 3H,0
ALO,+2NaOH | —  2NaAlO, + H,0
GUERERS IR

AT o7 HTFATEE IS | ST &, Tk 3TH § FS Sl H FeTehl
TR YeT hd gl Fifeam siiarse ue qiefiry siffaenes fFefafiad Tr & i
T SR &I T i &—

Na,O(s) + H,O(1) — 2NaOH(aq)

K,O(s) + H,O(1) — 2KOH(aq)

foraTehatTd 3.9 T gv T foh STerdtST o wrer wft e wah € X & Atforan
T AT 8| Ffr ey STialis o @ iy sttioramstierr wefia s €l
QTR T AT St e Gy ot st & SATisha et & fob got 3 T
T 3TRT g Tl B JATT, 3 YT Ta qT STThiweh 3TRT shi Tkl o forg
ToRUITE T H SeITeRt 1@ ST 2| | ard o 1R, Tegit-am, e, o
AT STt Tl sht BT T SHATRATSS 6l It O =g STl 8| SHETES hl I8 0
SITq3T shi O SATHETeRT0T & GRIETd T €1 T ot 0 ST o1 58 al e ardl
&, TR ST ST ohl SATAT H TA1E <00 STed & el I8 oISl & STet @it gl Shioe 3T
T A A2 BT €, TR T &7 O R (1) STerse ol shret 71 3h1 oRd =1 STt
21 oo wd Tiee sTeid atferen ara o oft siteise o any stfifr 72 e 2

[EEIE]
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HT ATY ATAd 57

@@W(Anodising)@ﬁﬁﬂqqﬁﬁmaﬁwmﬁsﬁm%la@%ﬁﬁﬁiﬁlﬁ
T U HIEH T SHTET1SS 2l Taet] Ted ol AT 1T 8] TegHi-RI HTaTsS shi T 36 HaTroT
ST 81 $H T I HIST e 36 HETRUT § STfereh GRferd foham ST @eha ol TSR & fog
TG shl Toh | o i UATS TR o] SR 3T o |1 $h TorRd-STaere fopa
SITAT 81 IS TR Scafsid SIS 1 T (i1 o |1 ST shich SiTaTse ohi T HIdt 0

kqdldﬂl 1 39 STEETES % T ol HTEHT & TToh T (I sht TN U sTS ST Hehd! & )

TSRATERRTY 3.9 T o SfTe SATYH <@ BT foh S GTq@Al oh T  Hifead et
srferen stfufsransiiar 71 Sfifrrm efieft stfsrfsra srtar @ ofit e wifeaw <t smen
0 AR B, AT SATerdis I €& i § g f5ieh, 3T, i auT oS
T HATISFATTEAAT h1 TaT el =Tl 81 e I HATHIFATHI bl St 8 37 1t
1 TITSRaTiieTar o1 shl ST T T3 ohid 2

3.2.2 oTqU S A o AT ATHTHAT STl & AT T 21T 52

N

foRaTeReTTa 3.10 ot
araaTHT— 39 Rt # F TG
f31e1eh % TR il AR R
TFaThaT™ 3.9 & at® wuE
HT3T o T T IS
BTG AT T AR H A o6
DI ZHSI ohl HAHT-3FAT STeAT]
22 52l 3w sAffsrarsierar
F STE 3T SR FH A oI 3.3 41q W o9 %1 561

1< IS T IS T STl H o TRt 22

ST ey 3 STt oh | ATwfshan 76 el &, 378 U sfted] o Siferu Sit 7 STt & ST S g |

ST T TH ST o T AT T8 Bl 8, I6eh o Fort 3.3 Al T IUhL0T SFATEd hITSIC T W1 6
ey 3wt SAffsra i Sfara A

- e T 3 wrer «ff sfsRaT et st €2

ST o |1 SAMIFATIT o SR T 4T3l 1 STULT 560 § Aaiead Hifsy
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STt o |1 SR ek U1 BTEISH 19 qT 9] ATFTEE Ica Ll
&) I 9T T3S 1 H FRIT &, ST H TRt 4T S5 (a1ss Y Fid &,
REEEERINERERIRE R ERIEHEaGiR

oTq + STl —> YT SATHETES + BTEGISH

oTq) STETSS + STl —> 1] TTESAETES

IR U Fifeed et eTqE S STt o Arer dsfl & AR L ) wfeam
T AN 3T Y Srfrfspa ot e Ssardt 2t 2 o 3uw Scafsid gregie dekra
JSSdford &l ST 2

2K(s) +2H,0(1) = 2KOH(aq) + H,(g) + SH= Hell

2Na(s) + 2H,0(1) — 2NaOH(aq) + H,(g) + S Sstl

STt o |1 Shfowad st Tfferar o eftfi Bt B) =t ScafSia ot erggiee
o TSSaford & o 7T qated =2} Bi &

Ca(s) + 2H,0(1) = Ca(OH),(aq) + H,(g)

TR ST SATHAT & IcT=T BTSSISH 79 o Feeel hicwaH €1q I Hag
9T ferdeh ST 21 37 hioTr QT T T ST 2

A TRTer STt St o @Ter STTshaT a1 aT &, T TH STt o ATeF AT TR
Uk I8 HHITIIW STSSEETES Ud BIggISH 16 3ca+ HLdT 8| i srEgie 18
o Seraet BT e i wae § foroen ST 21 31 78 o ST T o 39 E)

TG AT, ST e f5fsh Steft arqe = i eiidet St o @rer 37 T € T St
o6 |1 ITMGHAT hLell €, Afeh 19 o WTer SAMTha htsh I U1 SAATES a2l
BIZSIS Y& Ll &

2Al(s)+ 3H,0(g) = ALO(s) + 3H,(g)

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

TS, I, Toear T TTies STt aTqy Sie o | foreshet AT TsRaT T2l it &

3.2.3 T EIAT 8, T LTAC STFAT ok T SFAHTHAT Hlelt 82

3T e B ST L ok & foh T, TRt o |TeF ATTSRaT 3tk T @aor o
HECIEERI R e Rt

YT + T 3TFA —> T + BIEGISH

AfereT R |l T ST TeRR TSR Lt 87 SIS Il L

ferameReTT 3.11

i o qre i o sTfdfe smeht it st o T v shifs) afe T
HAH & T T § TS Ia | FL AT

T e qem qiefiEm o e S, wifen o 3 Ster & wre ot asft
O fufsrar sd 2
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T 2l SACHT-3FAT T BIgGIFel 1o STl Jobd T T H STfery)

STHTHIST T T TCTT H $9 Yo ATEhT & foh IHeHT Sod 3TFel H 9o 91|
SRS S 26T & T HTeTIgeish Sefor hifer|

FI-E GTq¢ T BTSIFli ST o | oSl | SR Lt 82

3T foher 9Tq = wTer et 31fereh T feepre foram?

T 3T o TT SANTRATIICIAT o STTET T aTqatt 1 STeel 360 § Aareerd
hifer

T ETEIEANNE TP o AT HHIRREW, Ui, S qom IR
srfsrfepamat & fore gftertor farfiam)

el Q¢ ATEfeeh 3T o | SARGRAT At € 99 TrEgeH | SeafSia Ael
BT 7, FiTR HNO, T JoiaT STaEIhRa SrdT & ST 3= H, i STaTehd hieh
STt H afEfdd st 3T © Ud T ATggie o et sifedmse ( N,0, NO, NO,) ®#
HUERIT &1 ST &, Ao HRE (Mg) T HTHIS (Min), 3Afd @ HNO, % |19
TSR 3T H, 71 3cafsid & &

ToRaTeRetTd 3.1 1 T SATI < fof S[etafet s 2hl € AT 3T o erer Heret Sferep
oft| 3& feerfar & stfrfsram werer aferss Sreamerdt oft| srfwforamsfierar s s & wredt
&— Mg > Al >Zn >Fel i I feafa & 7 el ad 8 3R & am & w18
TIETc BT 81 S8 Ol =Ietdl & fof oo o HC1 % |1 Sffshar et e |

TAVAVAYA \WAVAV

Q?EITWWT—Aqua regia (WWEET%W) 33 %Wﬁﬁ WE'I’%@H@'&EF A T
g AT3fdeh Tr T AT ST 2T 81 I TS ol AT ekl 8, STeltsh il o & fohet 37red |
3okt I8 AT 21 BIdT &1 T (ST THehdT 59 B o AT YeIcl HER | I8 3 SATHFRHRT H
T T 2, STl Tiee Td AT ol T | g 81T 2|

3.2.4 3T T TSV ok foreTar 3 Ter ey She arferfeRa st §2

feraTeReTT 3.12

UL T Ueh o R U 3T shi Teh shicd ATTTy]

SHTO oh AT 2T TG 8 T AT Hethe o feIei T ST 2l #hiet ol ot
T | T i Tethe & foeraq (o 3.4) ° 1t difstgy

20 fiFe o 1g 379 Jeutt =i fehte Sifsu)

HTIeR! Tord TR § s SATMIHAT 85 <, SHeRT IdT =eidl 82

foRE STTEITE T 31T %% Hohdl & foh aTedal § b1 STTITRaT g3 82

FAT AT 379 YT BT ShATRATT 3.9, 3.10, TUT 3.11 T HIg Harer TS T
Thd 7

59 AR 6 ToTT T feTd TEmI=eh ST fftag)

T fora T <t 3rfrfsra 22
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.2\ SIRIERINIK RIS E R IR IERINISH

T oI S8k 11T o T A1 TTferd e |

o == TS oo o 3 2
o l S st ©e o &a wn for avt arqetl i
o : e AfeRmeictar Tm =1 | 2 %ﬁm,
1 fererar ‘ﬁ L FEET Serud s e T et srffreterr
6T STl 3BT, Tiferet @l ey 3 SATvEREeRT o |rer
@ﬁﬁm Ao el et 81 safore g aft arqeT &
T T SATHTRATIITT o HEIE! 360 H e 1@
Toh| ATIY 3TeT | i fereermom eafyfemamet
R 3.4 €7q %1 T faera & @re Tfsrferan T AT FRaT 98 Q@aﬁaﬁaﬁﬁmsﬁw

50

T I JHTOT STEQA AT 2| 38 AHFAT 98 & ST U6 0 ol SR 7q (A)
oTq (B) %1 38eh foera ¥ e st <t @ a1 I8 o1q (B) sht T9&T AT
sAffsramsfiar 21

oTq (A) + (B) 31 a0 foretad — (A) 3 01 foieid + 91 (B)

ToRaTahetTd 3.12 7 SAT9eh J&full o TG T 0L qAT SR H § -4 €1
Aferes stffsramefier 22

3.2.5 |fshadr AUt

skt 2ot o e 2, e erg i <hl fopameiicrar =l sfeiel sh § saefberd fopar
ST 81 Tereemom & = o arg (fhamshetta 1.9 e 3.12) ffetaa sof (@meft
3.2) =l forrfrd foram e 2, ot wfsrarar Sroft hea 2

Tt 3.2 |oRAAT 201 : GTq3tt i aTer ARy

K "efem ey i SAfaferamefiar
Na difeaq

Ca Hfcaqam
Mg it
Al T
Zn TS Tt SAMRierar
Fe I

Pb oS

[H] [ErEgH]
Cu  hI9X (dTs)
Hg  #ehil (I9)
Ag e

Au TS gerd A AT TeRameiier
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1. wifead & RRfem 5 gerert @ T ST 82

2. 3T ARl & fore wfientor ferflan—
(i) T 3 H1 A
(i)  STeT o |1 HioTIT TUT MM

3. A,B,CUd D 9R dTqal & TAT I TH Toh-Ueh hleh (TR (o H ST 7Tl
T ITCd I shi fHEferRad Jehr & grofieg fomam &

N

A h1e Afrferam T

B IELSIRED s rfurfsram Tt

C s rfurfspa Tt =i rfrfshaT Tt Fs AR T oo

D 1S Srffera T 1S arfrforan Tt w1s Afufrar et 1S srfurforan &t

T AR T YA FL 4T A, B, C & D o Haie § FAfctRaa w21t o I SAig—
(i) T fee TRt aTq i € 82
(i) ©Tq B 3T SIO(11) HEhe o Forera & STen STTe at 30T &2
(i) 9T A, B, C Td D =l AR & ed g 3w H sadiead shifsfy)

4. AR U1 T T BTSIF e 3TFe H STAT SITAT &l shi=- T 714 el 87 SR
% |19 T H,SO, 31 TEmIi=ah St fafag)

5. i 3 (11) Tethe o foreia B STem & S 8laT =2 36eh! Tt arfufsrar fetfam)

3.3 o0 US TNy R SATATSRAT Shiet 87
T BT STy 5 SRRt e et st e e <
TehT ST AT TSR R T f3ia ot &2 il shefT § 37eae Ry U dedl o Seideii—en
former =T TeoT SHIRSTT? B STHT o EATSIoRaT ShIsT Y01 B4 o HRUT Ih M@l
6T Tt SITSRATY SIZd HH BIdT ol FHIT, BH deal shl SATHIhATRIeTd 3,
e e 5 o e e w2

Sohw T Ue 3w STl T STRTqAT o Setergii-eh [o=aTe T2 &1 giisiy)

HOMt 3.3 H &H o Hehd @ foh HITSAH TTHTY] o6 SITRIGH i1 H helel Ueh Seia
31 3fE IE ST M HITT U Teh SAFT b1 T T & el L SIS SHRT SITEIaH hisT
o ST €, oo Tl STk Sufterd 81 56 T o ATeR H 11 WM €, e
SAFEIAT ohl GAT 10 I o HILOT SHH €1 STTINT shl AT BIdT € a2 I8 Glfead
YT Na' e LdT 81 To 3T, FARN o dTercd hIR1 § 7 Soiag Id & a1
a75eh ol B o foTT S0 e SR SRl TTereErshl il 1 e Hifeaw ud Felri
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52

srfuferam AL Wifeam gRT W T U S FARIT TR0 R AT B T

ST TEUT ok FAH-TTHTV, $ohTS RUT TGN T LT &, 1Tk 38k AT1eh
F 17 9H B0 & 941 369% K, L, T M 9 # 18 seiae Bid 8] 399 aeiiiEe
SROTTEA C1 1o 21T 81 SHIAT I ST dedll o sl (AHfIRad Jehl & SAEH-9e
1 gaier (et 3.5) i &1 STar 21

TR 3.3 % Tl % A fo=me
IV W TAFEHAT
el & TR
g™ (He) 2
ﬁﬁ st (Ne) 10 2 8
AT (Ar) 18 2 8 8
T Tifsad (Na) 11 2 8 1
TeifsEm (Mg) 12 2 8 2
T (Al 13 2 8 3
qrefIEm (K) 19 2 8 8 1
FfeHaH (Ca) 20 2 8 8 2
HATY AL (N) 7 2 5
TS (O) 8 2 6
T (F) 9 2 7
BRI (P) 15 2 8
TEH (S) 16 2 8
FALH (Cl) 17 2 8

ool STTATT B 3 HROT SIS T FANIES STTI TR SATHNd 81d & aeT
TISTeq ReR SEIA et H SRt Hifead Faise (Nacl) & &9 H 3Ufeerd Ted &l e
AR 1A & oh Wfeam FARIES 3] o &9 § A1 GTT ST ©, ok a8 ol
ST 2T A== Bre 2

Na—> Na'+e Cl+e > CI'

2,81 2.8 2,87 2,8.8
(GUSREIEEEIRE)! (FAINEE  FRUTATI)

TN

x X X X~
Na + xCl X— (Na" |:>?Cl §i|
x X X X

== 3.5 Qs Farrss 1 i
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T Teh T I N Tren, TR Feirge o Fmtor s e 3.6 9 g9rian
TR

Mg —— Mg>" +2e”
2,82 2,8

oTq ¥ ST § S o TAMIAT § 5 A TehT HT STTAfeh S
TTeh AT A2 HATSTeh ANTH1eh sheT ST | T 31T Mg Cl ¥ 3ufeera , @i .
STI TS SRUTTEH ST 19 &[T ohdl 22

3.3.1 rTafes AIRIRT o ToTeH
ATt Ffireht o Ut o o H S 6 for s, feforfaa
foRaTeheTT &L S
R 3.7
foRaTeReTT 3.13 e W T F T
foqm i s @ wifeTm FanEe, WRfEm TEElEs,
SITEH FATES AT TRl 11 S0 T T 1o .
T it T e ST 7 82 R M-l
o P WA A AR A A @ o
(ot 3.7) T ShITSTQ) 371 To31 o |rer +ff FeT foRaT 2retrsy) L
HIY AT @A &2 FT A T ST bl T T&H FLd 82 — oot
T i SIS, Ugie e TRt # |llet ot e shifefu) a3 — —
ERENICES *_g:a__rww
fort 3.8 o1 qXE U Uit SHTSY 37K forelt weh et o forera ) )
F goiagIe T AT ST T e 82 S TR SR e N
Tt 1 oft St Aifs o 3.8
T ARt <t TeRfar o Heier & S17a o foer forerrera €2 T % T o1 <TTeehell 1 STl
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RN 3.4 F HTAE AN o T Td TR

NaCl 1074 1686
LiCl 887 1600
CaCl, 1045 1900
CaO 2850 3120
MgCl, 981 1685

AT AT o AT Rad |THT=T TOTEHT OX ST e fom grm—

(i)

(i)

(iii)

(iv)

Wlfcie Yepid— U Tl SR0T ST o STl HTe[d SATRYUT ST o AT ST
i 318 Te TS FHIN B 8| ¥ AfiTeh A= HRL B & qT Tl STe
T ST | 22 ST

1% Te T — S AT T Tk T I S8d e
BT 8, FHATToh TS S-SR SR Y S o [T sl hl T
T T AT B 2l

FATMeTdl— g HISTeh ATk AHIAG: Sl § SRt qoT foRfe,
UZI 3ATTe S forerrrent 1 Stforeia Bid 8

forga =reral— ot faer | TR & =Ime o faTg, SATeIfRTa ot 6
TTTCRITETAT STk Bl 81 ST ATTTehi oh SIef forear & ST Suferd
2 ) e forerem # forega e wanfea ot STt 2 71 31 fowdia soiagre
T TR L A 2| 38 AT § AR AT Forega 1 =t et
FTA T, e ST LT T g TTHT oh hIT AT <l 71 Gvrar 7t areft
2, Tfeh STrfoer 2R TTfora steen § ferra o1 =mer s €, Fifeh it
e H ool ey Tt A1 o Hed Rk Jea STTehur et HT
FHRU) FASI T ST 2| FAAT, SR T T € T hLd & T forzd
=T L &l

A

1.

2.

(i) Wi, Sfiais ud Ay o o gered-feig dem fafay)

(i) 3IF o T o FRT Na20 T MgO T fmior gumigy
(i) 5 TR I & I ITeerd &2

STk ANTRT T Tl Io= 941 BIdT 27
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3.4 dTqaeti bt Tt

et sht AT ST 1 T Hid &1 G e # off Aifsam Fefirse, diferem
FARTES e S8 T foerr aaor sufterd T&d 81 geaft it it § wpfae
w9 H 9T S AT dedi T AT 1 @S Fed 8| Fo TAHN 9 @isi §
I3 ToRIY o7 1! AT 4 2t 8, o e amvieert g1 21 59 @it
I FEd o

3.4.1 grqet s fveRdr

STG3T =T HohIAT 2I0ft oh ST T 37T UG Toh | FACTY, 3T ATET  THe Fehel
& fo a7 @ wrq) o1 TIosheior S 21aT 81 5 Ty Ut H S ST 7 ag
STl 81 e AT ST A iTehi o & 3 fHerd! 8| |ifshert 27t 7 et 37 areft 9rqg
T hH SANITSRATICT BT &1 3 T ST H TS STl &1 3ETEL0T o [Tt TMeg
(@), foeer (=fdh), wAfeTH Ua v (qis) Tt STaET | I STd & i Ue
TR, 3T ATHIES AT SHTAETSS ST o &9 H HITH e § oY 07 1 &)
fsharT 207 Hed SR AT 91U (K, Na, Ca, Mg T& Al) 31 31fereh SAffsmamsiiet
Brell € feh 2 kel off Tt el o &9 H Tl UTS S| Wfsheran 210ft ok 7y sl el
(Zn, Fe, Pb,3T(a) T SAflsrameiicrar Teom grdt 81 gealt i y-quet | ¥ qeard:
HTFATZS, TTHTES IT HTAME o & H UTE STl & ST i foh 3 €13l o 3
HeTsS B 8| Ao S ot sTcarferen sTffsrameficrar wet gedt o s8eh SeE A
H UTT ST 3 SHIOT U@ Eiell 2

T TR, SRR 36 SHTeT T & et et ¢
i et (o 3.9) 7 ferfora s weha E— (i) Fet arfsiferasfiar Na
T (i) e SAMTRaRTer aTqd (ifi) 3= ST TRamRier arq) Ca
ST o | ST ATt STet i T e o fore farfie aehfient Mg
T ST f3haT ST 21 Al
3T © Y[E T 1 FISheoT 3 =roit & a1 37 <o
Trrer fo 3,10 ® fom w81 Frefafad Wit # gk =wr i Zn
foreqa ==t g 2 Fe
3.4.2 ITATHT T AHFIHIT .
qocft & afo sreret & g, Y e Sreh o gt e 8, R -
T (gangue) FEA T Wﬁ%ﬁ%&mﬁﬂ%ﬁmﬁ %‘%&'ﬁqﬁ Ag
BT AT BIT 81 &t & 717 By g o for i wfshamat Au
T TN AT & of 3T Tel 1177 o ifereh AT QAT+ TOTet 0 3.0
ST B 81 36 YR o foTe farfermT depiieh STt STt 21 PN

oTg T ey
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TS o STINT H AI==H
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3T T GigoT

| ! !

arqq &gy
| |
Tifera g ot foreg see l l HEPIRS AT
l FTeE ITEH TTHITE HTH l
e SSE) l
\ | o1
WWIWE@ Wl
oTq H TR
%I@a»‘lrsﬁu'-r

oI 3.10 377 & &7q 5hY0] H Ygard =R0]

3.4.3 wishaar Uit 7 Fi=r A ATt arqatt ot Ao

FsFIaT 20ft 7 = 3T aTeft g st SR Bt 81 37 anget & siterse
T A TH S § A T STe foRaT ST SehaT 21 32T o fore— e (Hgs),

ToH{T (TRE) T Toh T gl AT H TH T T I8 o8 T8t AN HTass
(HgO) ¥ ufafdd 81T & 37 371 T st o Herif{eh ATaTse Womdl (TE) |
ST &1 ST 2l

2HgS(s) + 30,(g) — 9Ty 2HgO(s) + 2S0,(g)

2HgO(s) T 2Hg(1) + O,(g)
36l TR, Tk & 8 Cu,S o &9 H ITTeH dlel (FHTH) Tl haet a1 H TH Hoh
T 3T T ST TR STT TahelT 2

2Cu,S +30,(g) T 2Cu,0(s) + 2SO,(g)

2Cu,0 + Cu,S — T 6Cu(s) + So,(g)

56 [EEIE]
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3.4.4 Wfshaar UMt 3 wea # Rora g T sy

wfshardn 2oft o weg # feord arqy; S8 3T, i, o, ot At stfwfsramefierdr
T el 81 i | AT UTT: HTHISES AT HIEHE % § H UTS STl 8| TGRS I
HTEAE o1 T H T 1 I8 T3S & T HHAT STF HAEH 2| Fh(AT
HIEIT H & YT o HehIEE Ue HISHE ohi HTq HTFATEES H IR AT STedh
2| HTHISS ST i a1 i UTeAfa 7 Afereh aTd o’ T i R I Heergs |
qiE e 81 ST 81 59 ST shl Wi Ed 8| HIslI-e ST shi HTHd a1 H (e
AT I ITH i | I8 TS W Ui id &l ST &1 38 TishaT shl FEaTo sheT <irar |
157k o 31arEent o Weid Ud T o ama fferfa wremates sfufsra aidi g—
e

27ZnS(s) + 30,(g) — Ty 27n0O(s) + 2S0,(g)
e
ZnCO,(s)— T, 7ZnO(s) + CO,(g)

S8 S1E ShTsi S SUFeRd T ol IUINT L 4T SATHATES H G1g T1ed
fora STraT 21 Seretor & fot, Srer fSish SATerdTse ol el o grer 79 fohar Srar &
77 fSfep o1 & ST & S )

ZnO(s) + C(s) T, Zn(s) + CO(g)

T ST 1 I T TR TeRT Uet 7Y T5hW | 3T et & € ufifrd 2
T3 T STk ATERT & STe AT off ST o 2

TSI (FIAAT) SHT IUANT T YT oh HATHEATES I GG H HTIT FlA o AT
foreemar fEfsRa T +ff STRINT fohalT ST &rehaT 81 STt SAffsRamRiter arqy; S -
Hifem, shicaad, TR STfE i AT=RIh & 9 H SUANT fHaT ST el ¢,
Fifen 3 freaferfaa stfufsramefierar amer arqatl st 3o firent & foreenfia
R T 2| IS o el e AT STeHATaTSS ol T fHi-rom =0t o
arey T femar AT & o fFrefefad sl S 2 —

3MnO,(s) + 4Al(s) = 3Mn(1) + 2A1,0,(s) + ST

T TG I T ] & Foh €, ST ST I e €1 e 27 [

7 fereerma arfirfsrand stcafereh et 2 8 sod scafSla sy §
AT 3T AR Bt & o e it stereen # ST gt 2| aread i AT

sl
¥
)ﬁ\ e

(L) SIS (Fe0,) 5w v 1 s A i Al s
T it gt T TR R Sired o fore foam s 81 3@ arfurfiear i afife Yo7 vefert @ wf w0
arterfsRaT #gd 2| (SieT) % Forg eifife Wb

Fe,0,(s) + 2Al(s) — 2Fe(l) + ALO,(s) + S6AT
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3.4.5 ATHEAT S0 & T8 HOT Reora arqat st feesvor

srfufsraeficar #oft § e S fora anqd steda stfufsrameiicr 8t 8 37 e
% 1T TTH ST 3ok AT & JT & ST ST HehdT 2| 3ETE0T o foAu— hraid o
T wifeem, it Hfcwm, Tegfufrm snfe & sifaumss i o w 3%
ST H et feler T foharm ST Hehell 21 S STl T ST hisi AT STTET STerfior
o W ATe BT 81 3 GGl i forgld SATET SToF=rI ST 9T foha STt 2
IETET0N o ToAT— ATSam, HTRA e Hcw—m ohi 3eh ToTd FaATge! & ford
ST A T T ST 81 el (01 ST geiegie) T g Faifi & st
AT TS (4 ST Sodere) T At Werd B 21 STfirfshend s e §—

FAMSTW Na'+e —  Na
W 2C —  CL+2e

T SR, Teg e SiiemTss o forgd staset stoerem o uefufem e
[ERIEIGIE

3.4.6 AT ST TIREHIOT
SR Aot fofi SToere Tshel & ST e vt w9 9 1 T gt 8 9 g
2 2, e werent € 31 9 SITeet ol ST Teh 21 et 195 h g2 o forg
et arfor srafera Fafer e et oo 3
Torerar sraere-t aftseReur— i, fSieh, o, faha, e, e
AT ST ST-1eh SIS shT TRESHLOT foEld STUere g foham STar
21 39 SR H ST 9Tq I UHIS T Y[E o1 oh vael! 9

il —g i Shefle ST STTAT 81 HITq 3 S fererar 1 SuaiT g STaered
STt o B9 H BT 21 o 3.12 % STTHR SUSHT Saferd foram St
FHTR THE > .
A aferm o IR STOEC & S AT yaed i STt @ qe T W R
Cufinr . Y[, o1q Tl SToEg o o St 21 Sat € wE H Y[ g
= forega sTere & Sreite e Fredfirr €1 et 81 oretar sryfigert forere
S ?Tﬁ;ﬁﬁ;aa) 2 =it STt € e e sfeat e et w et 8 s
o 3.12 2 & UTe uek e B
Tl 3T Terg[d STTET TR STFeA1ehd .
i e 71 e Frega S 2 3.5 et
7 e e &, sl g A g e o Hag § T4 | H 379 FrAfiiad smdi a1 Teaa
i1 1 7l el 2] Targa T FerTfed FIh &
W‘;WW%@?@Wﬁ@ﬁﬁﬁ el a1 # e fot St 3w fireat i e el &
ST 81

58

STt 2| Freert ot oy  Sufterd ewt o w sTffe
X fea HewTge 31 X S o ShIXOT UET BIe 2

[EEIE]
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A

() @f= (i) STT=h

(i) T
2. N ATq3A! o A ST S T H T A€ H TS S 8

3. OTq oI I STHETES § U shid o o fope Tramarfen Yorm ot STRiT foparm STraT 22

I AT & ST T3 FHTe STETATSS o Ao AR et &, foree
TEh! T 6 3L {1 3h1 =k €i-ofR @ &1 STl & e 38 W E i oh I

< STt 21 I8 &0 Uere sifteh hiqT Shs-e gidm 2l

sl HH o T3 A1 H & T A Te 0 oL 0T ok Ukl qared shi et =7 STl

2, fr8 s e B

ST, 37 Uit o var hd €, S8 iR ot ST o ST 2

R 3.14

= TEet ST T Tl | s Al i i e
difs

T EATAAT R A, B, 9T C 919 154 W@l A 7 et
ST STCTeht 3H hidh | sig T ST

WEAA! B § 39T 8T SHIad ST SToTohd 388
1 mL o<t fietTste ud ik § &g o 4ifS1T) 9t STt 92 ad
TR TE AT 1 ST § foret= g & Teh ol

AT C T ofieT fAsier hfcwad Feiiiigs STeiehd 39 hich
¥ 5T T AR eIt Hicead FANTES IR i FHT i
| & §7 st (o 3.13) 1 0 a7 Bied %
TG ST &7 ShifSTY

31T G fh TGt A T T &I s Shiedl o ST ol T e,
QATR et B Ud C | Wt Shiet o S el o 81 Tt A
1 I, AT TS ST &1 o €k o @l &l TEat A i i
AT ST o ek H Tl & Ue et C 3 shiet [ a1 o
Heh T Ted! ol SHY TR ohl aEq3! § ST T ohT STeeermatl &
N H B T 8 Tohd 87

3.5.1 HEAROT | TR

ST AT AT A forsier shfeaam

(et arg =t feprer o FANTES (T
for SetetT ST R1) k)
fer 3.13
e W ST A F Reyfa F Sra FA1
TRGTA A H d1Y TH A I IR 8
TREH B ST B faefiv a7 ) Tt
CHYF ATl

U SLeh, e TR, TSt SRTTER, ARTETT (TR 2T a3l TR ST&d 3h1 TRd w131,

SRITHRIT IO, UTS IR0 AT fsreTg SHTeht Tie ohl ST ST § ST ST §ehT 2

oTg T ey
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N

T ATT ATHd 57

IESIRIESIE

AT T FEUTA Rl ST & AT W o foTq 3 o STt (i) sht orereft e =g
1 farfer oAt TroTereTae shed ) ST ST TR T &1 ST o a1 ot aereaifi s St
H Fferd Taet 21 FT AT SHERT SHRUT T Fohdl 87

T 3 TOTETHT ol STgat T ot 3T=at farfey firamea 21 3w fafr & v searqem
YTl o S TOTEH JTd L Tohel ol ISR o6 [T TAIeT Fifersh ST
T A ATt O1q &, AT it T T8 ST H 3EeRT STANT TEH foRa St e
FATE, T & AIRT ST TH BT & W& T L T GHdTgeh Re= ST 2
AR Ife 3T et e (ST 0.05 Tfaerd) fore feurm Srar & a1 o8 swar qen
oIt B STTT 81 <12 % @1 Hohet T shiftrm firetr ot g Teetd SEaTd e i
2, S 3 BT & TUT IH ST Tel AT 8| 38 TR IS e o |1 ahis 377 vared
Taf3r fopam ST & <t 39k TOTE e ST 8| aTedd H, whis 31 ere firel
forelt oft &Te] =6 TuTer sreet ST Hehd €| e warel g AT ST F W B Wehel1 2l A
A7 3 Y AT ATl ok WA fireror Rl fremq Fed € 30 IR o T uee
T ©ITq i TTfeTd SAeTET H AT ST & Uel deq2lTd ol deall 2l Ueh (H2ra 1qara
¥ o foref fora ST 21 o6 38 st o ara o Sftaefiehd fora Stmar 21

TS A I 24 HE Fd & AT I8 FHI! T BIT 8| FATAY, STV S o6 [Iq 78 ITgar T
2T 21 T8 FIR S o FoTg 3T ST AT AT T ST 81 TR 5 STIRTeTd: S0 s &

T 22 32 | 3T ST BIAT 8| $HRT ATcT Ae © o 22 9T [ A H 2 9RT qla AT =1al 1

g oft s

facett feoa ol @y

60

TS IS ek ST TG & T 3k AT T STHETTH et 8| I, 8T sl 3T9a
36 T <l forgrd =Tetehar qe TTe e W BT 81 3TeTT % [T dre Te
STEd (Cu T Zn) 61 Torir didet o i we &7 (Cu Ue Sn) =t forerg e foega
o T ©, CITohT ATH 3hT SURANT forgl Tl Tiaer ST # fohaT ST &) e o fe

(Pb TS Sn) T f2ITq Hicet &, FSrshT e s/gd SH BT ol 38k ST fored
AR ST e Afeg o fore fomam siaT 21

TR 1600 TS Y&l R o W18 HiHAT - fewet] § Toh die & S|
IE ST 8 AT 2l sl o6 for we farfer forer e o swv e S s &
SITCRYETeReT T TSR for o 3h3 TR o oo g I8 & FIaH AR
o fene o 1 I8 oie T 8 m ST 9T $8ehT 1R 6 27 (6000 kg) 2

N\

[EEIE]
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1. Toie, BT Ue shiot o GTfcareh SATHATSSl ohi HFTCTRE STl o6 TTeF T fohalT TToT—

I = = =
ISEREIEI B

A3 ifaTEs
I HAFTES
foper fearfar o fereamom stfrfsram afea 2o
2. M EATq ST & Henfd T At 2
3. feagenaa

4 A

qcal T aT3! Te STETql # i foham ST @kt 2

TS =, SATETAaTed, SHeRIC U AT o ferefa sl garereh aidl €1 URE o ST et s
AL 3 ATY T3 BT o A 6 AT R UG 5 Il 2

ST STt STCHeh Teal BT €, aRi115h 98 STEITST ohl Seohei Qoht Tzl & ST H uftafeid &l St &
HATFESH % |1 TIFT SIhL ITqE AR HATFEIES ST o Tt sitarse wd e
HAETEE, ATH SiaTse quT STl AT, JHT o Torer Yafia et §) 37 sHiwmse
Il S{fFETEE FEd 2

STt et ) et o are fafie et it stffsrmiier - 2t 21

SATHTSFATIICIAT o TR TR STeRIe! 3hH H e fberd |THT=1 eqet i F=ft i afsheram 2oft e 8
GfsharaT 2ft 7 BTEEISH oh SR R a1y o 3TFet & BTgere ohi foreenfira & Tehd 8

sferen stfufremeter arqd 1o & wFm stfufsrRmiier et o 36k T forerem & fereenfira
RETIE

STl § T T ST H AT ST et o &9 & T SAreft

TS Y YT T (TN T SEEhT TRSHTOT T ST T oh T5HH I ETTHH hed d

31 A1 31 & 3R ST TS WS T AT Tk ST o WA ey ot frang e 2

T T T T3 AT o E0eh § W © AIeT S e STl ohl §ae HefTiid & St 2| 9 qieeret
T HeIOT e &l

STUTSY o TUTe eTqaTt o ForRi &t 81 98 7 A STreqered qor 7 &€ a1 i 81 JHTEE 3 SFeArar
Tt 3TeTqU AT TS forgd ot e et ) JveTge foreIa ot =Teren g 2
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TV foId SHTTCHR TSIl 8, a1k ST oh AT SR H S Tl K01 ARG
3T ST &

TS HATHTEE ST &, ST e 7 ST Breft 2

ST T ST H © TTESISH T [TETo T hEdll 8| I8 BTESISH o @Tel STMTHAT L TT3STES

EEIG RS
J

RS

62

\
freaferfaa & st a1 3prer fereema stfaforam wefkfa swware—

(a)  NaCl foreTa uef ot arg

(b)  MgCl, forer Ts uefHi-em arq

(c) FeSO, forcta e féreat a1q

(d)  AgNO, foreTa Tef et arg

TR o THIST U (frying pan) ol ST 8 s o foiq feforfiad o & st &t ferfer Sogerd &—
(a) IS TIRT

(b) UT AR

(c) TSIk it i =@

(d) W adt

TS AT SATFEISH oh ETY STTHAT X I5a T STl Ak A LT 81 78 e St
7 forct™ 81 9 dcd T &1 TehaT 82

(a) hfcaan

(b) wEA

(c) Tafaesa

(d) drr

ey et o fesat W fies it sreiry fo =t o1 2 7, Fifer—

(a) ToT i e S v 2

(b)  fo S eTae ik =T Ttk Il ©

(c) faa i sruem fSiek rfere stfufsramsfiar @

(d) fe i oraen S wvm erfufsramefier @

JATIHT Teh BTeT, S, o, aR U feae e marg—

(a) ST ST T UTGAT ol STTTHAT o6 AHAT oh sfter ST forsig el T W &7

(b) TSI TS STRITqAT H Torvia o6 foTu 7 wlieqvri sht STRATICTAT 3T SATshet =hiisTy|
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10.
11.

12.

13.

14.
15.

16.

STt SATRATSS AT BId 82 <1 SUTUHT SATFaTSST h 3T 2SIy

21 GTq3T o AT T3, ST A 3 § BTSSIS i [oETTid L ST T a1 9Tqq Sit U 7t
T Hehll B

forell &g M o forela SToereHt afteehuo § 3119 UHTS, shells U foreld STueree ol sl
ST T T[0T ol Tl  oieht 38 T foham| fom

i e e e e i (o
EARCERCRI ti%j
(a) e fopam am anft— —
() o@ forend o e
(i) 3T fofemw oy qe2 | SeRTRSd
(b) T T sAffre % fu wafm Tt T
sifrfsran forfay «— i
A ! ST H = o fofT 2 aiies sarsy)
SitIerT 35 w1e e SR ST e S L
Teha hAT
hI{UT §[dTsU—

(a) WATSAH, |HT TS =Tet 3hT SURANT ST ST 6 (oA T STl 2
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g fkerd FHIfTT) T 3TehT Ueh THSIIAIT ST T TR HaT ST Fehdl 22
HROM 4.3 ¥ fOW T 317 TehTicsh SHE! o (o =R SheiA| ek o ATTehi et
TUSTAT S0f qar it

4.2.5 ST ATTeRT ShT ATHUZ AT

forelt wmrsTIdTer 2I0ft § ARTeRT o AT AT ATIR Sk Hrsi hl 3T 0 el
T ST BIAT 2, Fofeh! Tehricneh 88 shi Jah(d o STTEN “Jeer’ el AT
“STCH R’ ok G T fohert T &1 S foharmahetT 4.2 # forq me wesrreett
o A §— HeIHTS, THTA, ST T sgeHTe|
frefofaa fafer & gro foreft shrela <Rifirer shr Arerereor forarm ST weRaT 88—
(i) TR o hrsl TATLAT i HEAT J1 Q) A el T o1 AR
T AT SO BRI
(ii) SreRTITcHe T ohl SUILAfcl § SHeRT oot ST AT o Ao Ak
T H ST STl 21 (WOt 4.4 2 ER)
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(iii) afe ThTcTd S HT T I & IR T fear S & 7o afe
ShTATCHe W98 o ST A & a, e, i, 0, u & YR BT &1 dl e
SRGAT o TH H 3T T ‘¢ TR, IUH I TN THITHL R L
&, S8 I FHE i T e aTc! HEe i Fefated ot g 9w
feam st Propane — ‘e' = propan + ‘one' = propanone SIeEIE

(iv) STETET HTe HETT H e G o A8 § T T S “ane’ I AR 4.4
33343'{311'{ ‘ene' AT ‘yne'@gﬁ'{:&lﬁﬁﬁmé, - fgerreter areft i el Y
ST T FeATEt qerT f-311eer 21 9T I8 WITEH (propyne) FHaeATar|

UL 4.4 FHTsi{h AR hT THTGRT
RUREAEARCIN /AT

TG

1. T Ukt Qe AR, FE, 1S H-C-C-C~Cl
H H H
T

H-6-ONNgr

H H H
3

2. Thied HIAH - ol H-C-C-C-OH
H H H
i

3. Ufeeess FIAH - al H-C-C-C-0
H H
g

4. I STIAH - one H—Q—(IF—(IZ‘—H
H O H
e

5. TSI 3TE HJAH - oic acid H—?—CIZ—C—OH
H H
HH n

6. Ueehia I - ene H-C-C=C{
- H
i

7. Ul 3TIAH - yne H-C-C=C-H
H

FIe T 36k AT
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[

U o foTT 31T fohd SRTeeh THTSIE ahT <107 ot Hehd &7

2. hTe o & TOTEH I W &, ek 0T g =R SR e et <t fermret der
foas dft 22
3. WTSFANRC ohT §T T Seagi foig STt 39T 817
4.  Ty=fataa Hiftrent i G fatg fifse—
(i) UIHTEH A (ii) SIHIO=T*
(ifi) S (iv) T
T STHTUR o GLEHTcHh GHTSAS GH 87
5. famaferfiaa Gt ser e 8 S
H
(i) CH,—CH_—Br (ii) H-C=0
I HOH
(ii1) H—c‘:—c‘:—c‘:—c‘:—cchH
HHHH
4.3 TS TR o TATA ek TUTEH
9 M 5 EH e AMTohi o o THT(e TUTHT b1 STE il T{h, TN GRT
IUINT | AT ST ST SARIHTIT SE hTsleT ST I8k ATk BId 2, 37d: FaaT
BH <8 o fore o ge|
4.3.1 384
9 T} ITIET H e, STHAIS H S8 Fhleh ST Ts YhIIT oh T Shis
SESTAHTIES <aT 2l G T SRR el ATk Wi =T AT H ST T Jahre
1 T id 8| Frfafad & sieeor stfufwand 8, R stemm o v
ST | fomam om—
) C +0, —> CO, + FHT Td Fh1
(i)  CH,+0,—> CO,+ H, O + ™1 T ThmT
(iii) CH CHOH +0, —> CO,+ H O + ST s b1l
T 3T H S1er o1 TS A F (i), (i) Stfufremet @t wgfera Fifsm
ferameReTa 4.3
AT 39 foramenatTa & foru farerer o1 wiareqor stfamt 2)
T T H Th-Ue Floh FO el AT (TR, FFHY, Teehieet) i AT
ERIEY
76 fagm
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ST T Bl T Segor ST e ferfa fof et sea= gom ar 7|
SETCAT 6 SR 4T ohl Teh ARy 1RAT) S0 & Tohelt +ff ATfiTeh o ShoT T et o
ahrg faror g3

TeraTeReTTa 4.4

T, U ST STATSE T 1= b ol SaTettadt 3tera g st Suerfa i ureq
L o T 38 ATIR T ATy 195 1 AR HITY)

it FHssTet] SeTeT el ST 852

RISIREISICE Rl R

T BTSSRI § AT Tooe SaTcll e, STeTfoh STEqed shTei ATTThT
Y AT et YU et diedt Sarer el seeh giomresy R 4.3
T HTq T TYAL T FoTel! I SR, AT oY 3T 3ATIId b W L o &
0T T B T EHJ BTSSIRTsAT 9 off FowTell Sarer Fercrtt w1 § o &
TTE ST ATt 7 STera Hfe oh &2 § o o fore fesz &rar &, St warfeq o
T SHTerfoi-wyg, ey Steret T Hieft saTer 3ar 2|

Ffe et ST o et shict B B fawaTs < ol 3ereht 379 &t foh ATy foo e
& T ST T o I BT TRT B I T UG ToTa S ST H e AT H ATggie
TAT G el 2| 7k T8 o o ®q el qeT A8 & JATe1es o1 fmfor
BT 2, St Terr § e e 2

\Cm ) b :
T ST T TaTel SITAT IeqT e & AT T bt 22

FAT ITY HT DI ST AhS! shl AT T <@ 22 AT Tl T TS TR I off 7w firet
AT 3T e & IR foh FRE! ST SRt T T TR B 9T AT 2T 21 AT 9@ 36 T
AHet AT T LT sht T, 15T, STeld T9T ST Scd— ohid ! gl I 319 < foh STfidt |
ST AT It AT ARehIe hi-ahef} ST T o TH Sseaol BidT & qeT ST SaTeT oS8T &t
?| UHT AT BTAT & Fi{eh shalel 1T YT o ST U &1 SaTedT Scd Bl 8l Iehel 3T diehiel
ST 9 IURed aTeaeiiet gaTel arsdishd 21 ST & a7 AW H STl o 81 STeid ol

e TRTT o TCHTULSAT Sl ATT o OX U SIS SaTalT [9@TS ol & qT Issaet 8T ST Ll o
Seieh el o GI0 Scd= U1 S ded 2T SAATEI OTeh 07 Il 1 716 E2I ohl STell & dlsl o o1 b
STAT ST SFATE 2hITSTC T 58k T T S&70r HiSfu| SATI <@ fof 31901 2 | hostel e 2rar
, ST ShTei BIdT 81 38 TR UT 3T W] S et TT T SaTelT shT T HIoT Sarai?

FTe T 3Gk A =
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TR AT YITeraH T FHaior

T T USITCTe o1 HTOT ST & g1 2, it fofaret Sorehier qem sqarsies sfsmanett ot fft
LA Bl HIIAT AT I T &, F qAT ST N T ST 2] HAq: e ST STy
T o 0T I A W AT ohl Tl o 1=l aaf T o T ef-¢fiX &R BIeht I higel o 1Y qe
qAT T AT T GO SIS T Gl T Sall o SHERIY 8] 37 Jd & W 39k IR FHE-a
T g T FATE § S MY I 7 AW T AFAT o HTHAT § Felet STl o R0 et T
& o T 53T St off=r TTTe Y- et GeeRt g o TR g o fesfsd T | ot o 1
TraTe g7 SR A T 7 T 3hY qUE T U T ST ST O Hehd & 1o el qT Uglferad
1 SR 36 1 hed 87

4.3.2 STTFETRIOT

feraTeReTa 4.5

Teh TEAAT H ST 3 mL TIHTA SAISTT qT 36 SieT H5Heh § |raar=l &
i

39 e o & ISR THTHE T 5% Toh-Uh o8 e S1iait|

ST I A | T QI REH g s U7 &1 T 22

AT W § ST T AR T i I e i A grar?

T ST T ST SATREeRTOT sht STRThRaTet st o7eae fomam) g s W
ETel TR o1 T o ST fohaT ST EehdT 8l 3 q01 ST TeRtoT o STffier
et arfirfamamd o €t &, R ueshieet 1 shrifeiores STrel § sTaell STl 8 —

%I’QKMHO4+ H

AT K,Cr,0, + T

CH - CH,OH CH,COOH

T G & foh e TaTel & 11 vaTelt ol AT < b &7l B 2 3 waret
! TR TehTeh T ST 2

T qie iy Wi 31eET STrcied WP ST3hIve Uehigal i
STFAT | SRRl hAd & 31T 3 STfeR qaref & SiferdisH STied &) 3Taud get
HTereTehTeh Fed 2
4.3.3 HRA ATHTHAT
Yo srera frdher S0 Seent sht Sl i STEqd BTSg IehTal RIS IS STTgah
T BTEGIRIEH ad &l SR o T&TY B &, FSieh SR SATsRT o=t & & 3T

[EEIE]
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Sadl ®, ST AR Bl TeTfera 12 ohtd 21 fHohet Sceh ot ST Shieh ETHUN:
TR AT o BTSISTTeRT0T 1 36 TSR ohT ST 81T &1 Iafd detl § BTeIora:
el STE e EATE BIT &, FAfeh STq I8 H Hq Hle ST Bt o

H H
R R b s
Se=c( ———>R-C-C-R
2 \ \
R R kR

HTI QT B oh 5 FIsToHT H el STt @ o el det “Tareeaaede” aid
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