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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 — R -
waﬁﬁqﬁwﬁs%m.ﬁﬁww%l P L
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 o, 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 e, HCl ¥ 8 mL forer & yoid: Sameh 2 ST 21 7f % 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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a T8 TS STecll g3 HIHei T 3T 15U T &reT 22

am —Z 4]\
BICE I [ —
ST el
7 HeH e :
—
Hifead erRgeHEHEe —
—
(a)
(b)
R 2.10 (a) QST STESIHFIEIE AT €T FIAcT H T2 §5 0] GowRe Hre a1t Sacr Toil
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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

Rationalised 2023-24



42

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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eraTeReTa 3.7

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)

44 fogm
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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

k®|-1|c|"| 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

RIcRERC RG] 47

Rationalised 2023-24



48

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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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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o4

[

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 HH
(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
| FTUTOT:, ST 96T H S THT ST BId &, ST EaTee o AU gTiehieh /T STt
Bl IS TR o TTT STEed S8t STFAT aTe datl 3BT STINT ST <Mfey)

4.3.4 gtaeema arfuferar

Hqw BTG IeRTe AT STMISRA BId & qT STTRIhiRT STfehHehT shi Iueerfe &
AR B | BTeiioh, T o TeRreT sht It & 37 ey Afwforan o Ak
BTESIhTS 1 HeheT BIdT ol FARIA Teh-Ueh hleh BI3SIST oh TCHTULST T T
AT 8| 3EeRT ST AT i 2, FiToh Teh YehT ohT TRHTOY, ST2FaT TRHATU[AT
F TE TH T T oid €| AT 35 GHSITA 1T UTehd o §1Y 31k IcdTal 1
fmfor grar 21

CH, +Cl,

(& w1 1 ST D oy o1 v Al

A

1. UHET O UAHTEeh 31T § Ufard sl SATerefientor 31farfshar oii shgd &2

2. SIS qUT WATSH o 0T o7 98 AfesT & foTu fomam Sirar 81 < 2119 <7ar dehd
& fop ware e Ay o firor 6T ST R e for Sar

4.4 TS TECAYUT hTa STTeh— TAATT TAT TAATZR T
FAh hlei ATk BN AT STHIA BId &, foh] Il a1 sarardiies 9 9§ Heeaqul
21 AfTehT— THATR ToIT TeHTgeh AT oh TUTEHT 2T STE |

4.4.1 TUATEA o TTUTEH

THTCT & oh A9 9L 59 STTEAT § BIaT &1 (TUATA o TTeiieh Td Fareieh o folg
AR 4.1 IRGT) BTG TIHTA ohl Teehledl hal STl & T I8 T Teehiedt UF
TaTT T HECEU] eI BT 8| ek AN I8 U 3T=sT [ 2l 3afeg,

FTe T 3Gk A
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TEHT STANT ST SIS, T €, 2T 37fe St fiwfery o idr 81 ueHTe
=1 forell +ft 7Tl o STet H TetTa ST HehdT @) o UHTe shi gt €t oft /e o
O T AT SATAT 2| BT 1ok Ueehiaed YT e &, Aifere gt o o1e S0 W s=ifera
2, e 318 verTer (RIS Toehieat) i oivet wt «ft w1 wraen frg 8 wendt 21
I G0 ok Teehlgel Shl Y ohid § TTEey Heitht ohe gHETd Ic0= 81 SITd] 2l

feraTeReTa 4.6
fRrereh o ST YavH—
ST & AT o TN h SR HITSTH o TF DI The I T (THR[S
TehiEd) # ST
AT AT Sferd e &2
IefSIq 716 3 AT HE i Hr?

TYHTS <kt rfufsRaTd
(i) Gifeam & gry srfaferar—
2Na +2CH CH OH — 2CH CH O Na’ + H,
GUERLRRIETIES))
Teehled AISaH T AMTHAT o B8 IS 19 Scatoid hidT 8l U1 o |Tef
ATvfsham o qEU ScuTe WSTH TTHATSS ST 2| T 37T ST Hehl © 16
1|1 GO e eTq & STRTSRaT T STggISH ST 22
(ii) STHT BTSGIRISH ST shT JATHIHAT— 443K ATTHI I TS ohl ST
HiZ AR STFA o A1 TH i T AT T HSIcior st e
EEGIR
™ g

CH~ CH,OH —+=~——CH, =CH, + H,O
2 H,S0, 2 2 2

59 AT H TR 3T Sielienieh o &9 H T T 8, S TR 8§
ST T ST L 3T 2

T ITTOTAT U UeehTget ohT oIl TITS UgdT 82
STeT 37Tk WTAT | UHTST b1 W fohaT STTdT & df 3w Surd=rit Sfsha efiwft 2 STt € qer i
CIfSIehT a1 SFHSTL &l STl &1 §8oh beTeared JHwar2 sh shHl, AIIEeh glerel, S+TaTtH, HHT= e
T S BN STHT TS WTaIR[=IaT 37Tt 81 e Safer Ted 7e8 T &, AfehT 38 qar & e arar
foh Sqeh HI=r, THer ol &TwaT qT Jigui s e THTierd g3 21 TerTet o forodid Heidier i oiet
T off T o | e 81 Tl 8| Tk | WIS SiTaEehd Sl N o STl ol HAAd T shi
SHITRTRTST o TTeht o |1l IfEr ATITSHAT T AT 2| SHE TEITATSH SHT JehR Tehiad &l STl g,

80 fomm
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TSP SR WehT UT AT Teh{ed BT 21 Helet <ITeTy deht <hl T STTere et €, Ford sfort S7erm &1
Hehell 8| TUHTC Uoh Heca Ul STEIeh fereiTereh €] SHATifiTsh ST oh ol T TerTet shi qeueii Jeh
o foTu gaw Aot Star stedian ware firer fea Stram &, S o= diF 2 7 @ ST Teshied i ggam
T o foTT 30w {57k FreITeRt SerehT T il s faam Star 21 39 forshd Ueshiedt et ST 2|

399 o B | Tehigel
T G o ST T TEEE el qed § Haifies He grdT 2l T i W Ao ()
ST ok SURART H ATAT ST &, ForerehT fohuart e Teahiee (TUHTeT) R fohalT STTelT 21 5 ol
Teehied 1 U2Iet THelTo SH T SE o &Y H SEATel ST SITdT 81 I8 $u qaied SAieefis g
T ha ol e STEHTHITES Ud ST 3cq— AT 2

4.4.2 TAATZeR FTF o TTUTErH e

STk STeet 1 ATHTI: Uefeeh SFee shet ST & et e T T AT T A I
7 R STre Te & Gt 31 Qehifee st e v o AR )
3-4% ToreTa Rl Ftent g ST & Ud 39 ST H uiiers o1 A e Ff

o T H FEIHTR (o1 ST &) [ U8 ST ol Tt o ot fereer oo 8 it aTeet gferet 2 €2
290 K BT & 31 s@fere 3¢t et & i o fot & eI G W 1 A Sl ok e
e ST ST 21 39 FIOT 39 AT Y T e B T AT A 22

FTSeRATCT ST T ST ATl ek MR Fwoqe

oF1 SACTETOT ST ST Bt 81 BT eh, WSt SReA ooy s
< forrdiar st o forh STt gofet STt 81t € ferer 3y, et
ST TSI 3Tee T X8 STRIHTR & ST &

——fieRt
foraTeReTTa 4.8 e et
T el H Hig Serie 3Tr shl 9 o,

- L TR (T T ) T T fere
e st ey ERR
T © W Ui A T STt Sk H 39 TH Y

St fot 4.1 3 femmn T R
e 39 3 sl H 3g <IfSTe fStem 20-50 mL . =
STt &1 a1 39 fHerr <6t e R 4. 7eet %1 Aty

s T 3Hh AR 81
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TeraTeReTa 4.9

TIHTZeh 31T hY ArTufehaTd
(i) TERT SR TR e €Y & 7R Ud Ueshiedt st SAffRT

(i)

ffHfa Bt €1 weHTgen 3w forelt STret Icsieh oht Suferfa W aitels vt
AT ok et 1T §—

CH, -COOH + CH, - CH,0H—=

CH, -C-O-CH, -CH, +H,0
o)
(TSATEH 3T) (Terte) (T=X)

wﬂmﬂmwaﬁﬁﬂﬂg%ﬁrélwwﬁﬂsﬁwm@wq 3~ A
Tl e & &9 1 {36 Srar 31 Sfeam esgieamse 4 il g, s
T &I &, TR T Ueshieet Ud shial [ (1o TRl T ATSTH Ao SITaT
21 38 SARTRAT hT BTSSR0 SaT ST &, Ffeh 36 |Te AR fohaT ST
21 AT e 2T ATl el o feTe TRl ATSaH 7T WS R Tao
T @l

CH,COOC,H, —2, ¢,H,0H+CH,COONa

AT o T AR @fast o1rat Y 9ifq udHTEs o1rat |ifgaw
TESITTEE S S O STTHAT 0% TavT (HITEam TSHITe a1 |ifeam
THIET) qT STt ST 2

NaOH + CH,COOH — CH,COONa+ H O

T TSeh AT hIETE Ue BTSN a4 & il ATTTShAT hiaT 82
JTE, ST o fIT 29 Teh FoRamshatd i

AT 2 o [oRATRTTT 2.5 oh STTAR IUHT0T TR hiTeI|
Teh T H ok T W AITSaH shislie AT a9 36H 2 mL 77 TaHTse 31w eS|

ST T feqd ot 82

ATS! < o ST H 6 716 3T TaTTed ShiTSTq| ST T 3Ed &2
AT 38 TEI0T § USSR 3TFd U HIfSTH Shisi-e oht AR & Scq= A shT I =l FohelT 272
TS WIEAH HIEHE o T I AITESAH BEEISHHRIEE & AT g fehaTehaid Setey

(iii)

IS TS BRSNS o |1 IR TSI 3TFd FHIdHe U
BISSISHERTSIE o |1 ST TSHAT Fleh SAGUT, s SIZHTHITSS Ud STt ST
2?1 39 MTsRaT § Sco=T oo sl Eifeay Ueiee ed 2

2CH,COOH + Na CO, — 2CH,COONa + H O + CO,

CH,COOH + NaHCO, — CH,COONa + H O + CO,

Rationalised 2023-24



e o

1. YINT ST 3719 Ucehlgd Ud Shiali (o feteh 3TFcl H sl 37T o Fehd 27
2. SiardiehTes T 82

4.5 AT AR HAUATSIHR

ferareRea 4.10
B A= | 10-10 mL ST i)
ST H Toh-Teh 5[ dt (W1 et) STfeTq T 37 A’ T ‘B’ AT STy
TrEe! ‘B’ H HIS % I % F 3fa SIiey]

ST AT Sl GH THY ok S-SR O ey
F7 feeA™T s F e ST WEATAAT § 39 dd TS A bl Wl bl
STAT-SAAT 3G Hohdl 7
1 oL Aok A1 T oh fEor TRaT we it 38 Wt e difore) = et 3t ot
STAT BT STt 22 TET foh GEell | U8t B 2
Na*t
Q9 o
Q O
O ©
Na"' ’ ﬁﬁsﬁﬁs
@ WW“”o
O ®
Na*t
O O O
Na*t
= 4.12 o8 71 fAwfor

36 FoRaTeRaTTd & WHTS & WIS o T 3BT T <ierd 81 STTereRisr 3 qeft
&I & 3T 39 S @ T e Il 7 ST 21 |ISH o 310 Tisll 2iget el
STal forAfoTer STFaT o HTSTH Te TIEITR TavT 21 ) |Ie ol STTfeh v STt
& STSfeh el 2EeT dct ¥ TR f5RT ST 31 36 YR |1e o 319 forgrett
T, (For 4.12) TR L €, STt 370 T Teh R ot oot sht AT T STrfeh

FTe T 3Gk A 83
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84

ToT aTeT ol TR AT 21 0¥ I H $HC ST | 36 T T T et i
T UTHT SITeX Fehet § Hee hidT ® S 29N s |1 (o 4.13) BT I R
T T 8 1 GEHAT ST Ghd &, ST ETSA Sl SIggIhTe § Hie &

AT 22

e
TS ok 3T0] U8 B4 2, ek QT ekt o fafire wporerd 2 &1 st  forerer wen fot bt ey

FEd & T BTSGIIS H T GH L 1 SAATIIT el 8| STel A1 St ohl &g T aral
2 T 39 AT AT %l 36 THR HAT L I & foh THRT ST TG STt o 3T Il &

—— - — S
fr \O 4 HET A
N g O (ﬁwﬁwﬁm

e
iy S

(>4
=
3

_ o
s M7
° o A
oI 4.13 41 82 H |1 %1 419
- e
= o N STTfeh BTEGIehTeH U (GHU BIT) STet o SITet

=Idl 2| STt o 3faT g ST Al T formiy
e BT R, Te@ 3aeht BggreRre o
STt o STeL ST 81T 8l UHT STV T ST [T o o 10T 2T &, fem Sttt 4 7o
o STk fowd 8 Bt 2, STaifer JaehT STrRIfeh o TT=e ot | W IaT 21 36 SaT o e
Fed ol e o &9 9 T A H WeT 2T 8, i di fet e % s H v 8
ST 21 Tt forea | hiciise o 9 8 84 T&d & T 3TREH-3T foreruuT o ST o sTaaifud
T Bl 30 TR e H R 5t STTET & BT ST Hehd 8| He oh FHele SohTsT b SEhiford
T TR ol AL HRUT & Toh AT T = A1ed ST feear 2
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feraTeReTT 4.11

-3 Tl § 10-10 mL STEd o (ITET a1 Seh) T ok e
(Fed a1 FE T 5T Ao

2T T TIEH o He i F sid gy

ST TEHTTT 3T U & T o fecATey Ue 368 - aTet 31T W & i)
Tore Tt & STk T saT 27

ToRe T ® YaId gt ST STa T BT 82

Tarerer 3 forw et arfe smaehs STmauTe 31T ST Suetsy =& & o Aremor st
TISGISH SHTelTe ST Tethe ITaT NI AT hice & FANEE i TeThl
FIR I IR Iy

feraTeReTT 4.12

Bl QA AT AT 3T Yeieh | 10—10 mL F3R ST Sy

Ush H WIS o6 S ohl Uil ofd AT GHL H SATHTSIh o SIS 2hl Al sfd STfery]
ST TEHTCTAT T Ush & qHE ek foetTd|

AT ST H ST ST AT T 22

forer el o <t ST e el ST 82

AT AT ¥l T i T 319 foram 2 fr s e @ s e 3 v o
Y TR &1 o o e oft % STererEiict arel (Tohw) ST TedT 81 U S6ieTe B
&, TR TTE AR STl H SUTC hicerd Tel HTRIa TTavn & s st
1 U T SATTRT 3777k T § WIS T ST HTAT TS 2 Th 37T TohrL o AR
T STIHTSIER T ITATT L 56 THET ol T ST HhalT 8| TSI AT
I &, S FANIEE AT SHTEE STRHT ok |19 S 81 37 AFTeRT 361 ST e
ST ST Hforar Te FTRRm AT o @rer TRl uare 8t s o
TH T 8 I et H ol TTell o1 Tl &l HIHIRIA: STqHTSiehi sh1 ST Y T
IS € o IeqE S F &Il 2

A

1. 37 19 fSeTSE T SUFNT L SIdT Hehd & T3 oIS STel ol & 372faT TE?

2. T i YR @ g 9id 8| HTH: | T o |18 AT g i Teol T
T 8, $2 W died &, F¥1 & TISd 8 A1 AT AR H FUS TS A 8| FHIST 4
L o foTT 38 Tre Y 1 ST el 22

FTe T 3Gk A
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- D

\

TS ek Feldre ded €, ST al Sfiell Tel AT ST H ST et Sl sht ST 2|

TS 2l =] HATSTHAT Te 2T Tk {d o 10T 98 %3 JHATeh e 2l

-3 TR IR T 01 & & 51 o FAC 31 AT 6 offer geragiii ohl ATeien] & Heesih
STele ST 2

TSI ST AT TE Aeall; S TTEGISH, SIS, T, AT IS Tal Tl oh |1 HEIoTeh STTee
ST B

e U8 AR ST €, e e g o st fy A Hert 21 21 e i T8 s,
el STRETER A1 et fohEt oft w9 W 81wkt ol

Sl ShT ST ST hT &HT 3 Sh1LOT AR hl Teh GHSITAT Uit Sca=T Bidt ®, foraw farfir e
STt el 2GS & GH Sehricas: 99e el 2l 2

TehiEd, UfeeeTse, i Td el cTeh STRel ST g sh1ei ATTehl T SATTEIOTeh T[0T & ahd 8
TS qYT I FNfTTsh THN S8 o FHE &1 |

HTei AR ToHTer Ue QTS ST o &I Sfeh STa H shish! Heed @

IS Te STHTSI sh TR SAULST H ST T ST ferr T Q1 el shl SR Tdl 0 SATET 2 $8eh
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o e, e HeeTsoT, Rt ST T HeroT TS 3Teh foramatt o forg fopa ST wehar 21

98 [EEIE]

Rationalised 2023-24



Fifeh AT YrE T SRS 9T 3T oar 8, 31a: aei Sital i I8
e ot oh TR & foh TRITe AT SRS 0T o1 ST et 81 51 <@ <k
& foR T 71T T STTGT-SIET 1 o ST Ll & AL ST Teh 1 STSTehTRT € Gl v
A & Tob |l ITTRTE AT o ©eh 7 2| AT e SEATHATEE qAT SIS T
ATEH-JE ToreroT g7 1T 21 3 TRt a7 36 T et ang # S w2l
Toraror it fomm yarferofier staemstt aum e i Tavaehar W T et 21 Tl
, STeT 1§ JhTST GYINOT ST foram Tt &1 &1 2, e STgsiieTge o (ke &
& STEM-SEH {561 21 feml H, vare o SR foehed! CO | SrohTeT et wor 3 S
&l ST  3760: %hIg CO_ TEN Freetell 21 0 wHa SATHISI ol Hefet 1 g e 2

SIAT H oA TeRT & STHESH o TR 3eTfed e STESHTaaTEs 8 BT I
o foTQ o= Wepm o 31T o1 forenrr g3t et Siq argveete SiaisH o g,
T ST ST ST § T8 &, 370 SIct § forer SIS &Y ST i ol STTaearehal 2

feraTeReTTa 5.6

Teh ST H WSl T Sl shifeTu] o 7T He Wierd! 31T s el el
1 | AT o T FARTSE (T FAHSE ! o] ATl Foe) i Fern AR
&3 BIAT L& 8| T He SN FAMISE 6 G 3R o8 8 & 90 1 et TR
T THT 27

firerelt sl fop rett wh fire  fopaeft oI e @it 31 o & 2

SHeh T ST AT T shl Ueh e | et AR STet s | hifsry)

ST Sfter ST B 18 8, 3 ST | foret s SATereis o1 ST hid €,
TR ST forct TS sl Wil oy H SATRdTSi i AT 3ht

qEHT | 54 FH 2, FACTC STl Siia i vare &t Tt sfiat
FA T T 2, STET forerer SAfadiST #feR o oiar 2 feiee, e, goeht, Teeht oTfe o &9
Tt Siter v o foTg SrHSe ol SHTeris 31 STanT Fid ﬁmﬁg—gﬁmwaﬁw
8| Tty St o e siferfier f=- R st g sraemifa st | aa'@a;rgq'qﬁ'rr AR T S,
21 57 ell ST 8 Uk ToRT BTl €, ST 36 WAe] e hi el €, | Sepet, fe 71T e i e ahan
St St ST STEe aRHed % Hoeh § e ol 21 gt Tfeq damep +ft e i, i,
R SIS o BTel STEHTHTES 1 7 50 8 F | cpopefier shanTfel S St oh o6 31721
ST BT &, 31q: I8 Fe Sgd Teiell T Jele Sl €1 36 | %0 o fou U S shieh 81 Wi §
HaE hl T&T <k 7T § e I o ST AR Iell 8 37 6| Teehr ot 6 5 3 S o ST o7
& H a1 3T o o <hig Tredm BT =1feq) $oeh SAfcfter el | <) &) woreer T wrer et & o Sedrel
SIS STV EIell 8, I &1 § a1 ST ST AR B B T | 3 foqu 1t o
ue fmenfafer et 21 N J

SERET]

Rationalised 2023-24

99



TS (For 5.9), AR TR 3 37aX ATEIER g ST 81 ATEIER gRT S areft
T AT A YT e St gR e & S 2, o s # S et 9
oI oI AT STRIfat fed Bt 81 59 A H IQISHT Sh O B @, S 39 WA
HET BT 3| AT ¥ a1 %o 5N PFEE | YaTfed aidl &l 3o | SuRe o I
ITeerd B €| 98 AR i & fof oy wwt fafaa 7 8

e R | g s 9 s et e o
BTehTieh & &, ST 3T H Teari Seft T 7 Hded 2 S &, S sitenr Fed

S T HEL AT H HIG ok HHI | 2| FHiven! O A Sucted T 8, foreer 7t ohr ot 21 et
T H § U o T oh Sl k8 | 2| Shftrerratt ot fufr & wfer anfeerrett st ferefiot strer grar 21 S
T BIE-BIS STl ST HLEATG Bl 8, | TH TR a1 § o <ok 8, 99 §H YAy 3 i 8, T qe et
o fafoen Fed 21 3 Rfoar g dd | o Sadt & 37 SHRT ST TUeT 81 ST 8, 36 TRuTHEEy
I e ol ST arelt AR | 0L, | FEF](SeRT SISt 8 STl 8| $6 HR0T A FHFH 6 e TH oAt
YT ST 3T BRI U I TS H | STt & ST ToReqal shfvental shl X it 31 T 29 IR & hre
73S LAl ol YU A § 3 STl STl | STSHTRITSS FH USRI H BIS oh 7T TATAT 8| kT BT ATfeehT
ETEATU T2 81 ST &, [ UMY, €, | 3hT ST SRRt T & SR TST Tioht I ol |+l ahiTRTehratt deh
AT S ST B R BHSI H | T 2| T =I5k oh G STl o TS SN AL BIt &, FHFH
SToIRT 3L STl &, Si1 HoRHUT, WIE STRART | T T i STARTE SR T 8, Sae SIS o STasior
kwﬁﬁm%%aﬁﬁr%ﬁwmﬁ%‘lj AT e SHATFATES o e o foT qied a9 firet STar 21

100 fogm

Rationalised 2023-24



SE-SE SIS o IR AT SRR ST &, IThel [oeXoT aTal T o at ST
T AT Tga o6 [oTT ST &, IAh! S&TAT A & STl o FBE hl A
Y Y avieh HATFEASH T, I Faaehl o TgaTd o, ForH Sifefism it st 2|
HTE H Yo a0ieh SRS 2, ST STaefisi o foTg 3= s Tt &) 98 auieh
AT B HIVThTA T IUTLd BT 21 e SI3ATHTES St § 2Afereh foreid 8 3ft
T SERT TTae SN SRR H faoiar 7o § grar 2l

T RIS i TTE 1 AT AT ST AN 78 T 80 S HIST &5 & il FT ST STTA T Th &
foR 3119 370 TR 31 Tt &kt feha a2 foreme ifsre fo6 fafer 3 for foreqa wre Suetsy g9 @@
Tt o forfmr foraeT gat @ S 21

It AR IR H foreror g SfierdTSi T ket dt S B W SRS o Ush 370] bl 0T oh TS
TEa | STIATA: 3 T ohT §H SR T STIehT $68 SE=TaT 81 55 foh GHI 0Te Sreiior 2

4

T ATY SITAd 57

NS

S J
34
1. Yo o foTT TSI OTed st bl fom | Weh et Siiershl 3TUeT Toretiar Sfia v
T TATIE 27
2. TQThIST oh HATRATRTOT § T Sftert | SsTi STeet shied o fofsre= wer
ERIE
3. TIEE SIS U e SRieTse 1 UNeE R BT 87
4. Tt fafier o foTe AHa-FwEE H HAThaH &6 i Y e cad T 82

5.4 9E

5.4.1 T H T&T

feratereTa 5.7

I HTH-UTE 6 Ueh SATE 5 1 YHOT AN SR J1d i o wgat
SIS 3T HT 3B |1 TG T 22
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=t 7w o L for el st ot fofg o T ST @ e ey o o o
T BielT 21 78 ST @ for Tt st fofg o wifer arer feig AT fire 81 1 woet
&I 2T =T ST i1 =TT T1eT $6 T 1 T HITeh & Ta HIRTHT 7
HTHE e o FoTT e[ Tome Erer o1 39T +ft 3t & AAfeh Siqet i g ared
T gEATST o =Ter o fore 1 fafirdiend ek 7 21 8, ofa & Siqel f ae
Tt & 3 FoTq e hIfRTeRtst it SToeft ST sreet ot =nfew) dTey aRifReRTe
T Siq et iRt A ate ferfirsdiere S o 2t A, S1fiq 3 S A we
TaTci e 3T TRl STt ol | TIUTTHERT et AT faee H IR ST
Sae ST

6.2.2 Jfeg 3 HIOT T

TS o U ohl T8 F U1GT GHL TTeY 3T a18 T T Al TeTddl ¥ H9L Iad &l 3
YT, et 3 Ferw wrdeeratien 1 ot 3 el ST 36 s & o1 3 6 s b e
VI 1T A o ETeh H 2, a1 TSIt & g T LT &, TSIt ST oh a8 ST, i
T W LT 8| 56 T A I ohi =R A H S el 81 STHAR T e e
& ueh Ffvera fawm & i sk 3o o wftr srferan s €, it e afe faftren
| SHY UET THTAT & foh T1eY 71l s T8T €| TS, 36 FehR Al TTid i Teh 3T
T TR & e 2

T TeROT ST S STehTST AT el 1ad shl Jfeg; aiTet WiT H fawm aftatd s ad
& 3 TefRTer AT STaa TR IEIO oAl ST AT 36 Ferrdia fomTm & &1 gehelt € 374
S A1 T3 SR 3 SehTTT e i H S JehreT sht ST HSoh STfhaT 9T TS
TEH T HSHT A (HAT HTd €| TE T1eT shl FETIAT 8l HTdT €72

qIGY 371 JEHT o forg, off STIFRAT hteh 1A faeTd 81 Te W1eY it TS
Hod il AT ST Fhg FA &, STleF T T o hT ST qAT 28l § G Ihg Lt
2 T8 RIS T ST H SHART: SUTCTTH o sTeirmmet gfeg geeft = Teca o Re=mar i
AR (51 6.6) T:¥aE Tecd e &1 Fle STet ot 37 It oI TH sh 37
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IERICTC IR W)

IR

T Y FATE i STt § W AT

FATES <ht IiaT shl d1 o ST § @k 21foTq)

Teh QTSI BIET UH T G a1 shl STl 0 6 JehR
@ AifS 6 3Eeht 51E 5Tt ¥ of it R

T SR Y GeAT g1 T 1 T sifad Aty
AT ! ST H 36 ST IR foh siTere sht et
Trse Ragehl i 377 2 STet & wehrer (o 6.5) 311

31 A7 o o SITe 319 e ok TRiE ehTeT sh 3K

T Tl 1 Al STeATgad e TRHTIE i T 4 BITT? &1 89 39 Johi
o faRRmes gfg TRt % JaTeRont o o H forerR 3 Wehd 82 TR 1 T
IETELT G ATCTehT o1 SfISITS ol AR g AT &, FST8eh S o & AT STaRRT
ST H ST T5hH ST ST 3 FH S0 bl

HTY, T N & T Foram ohtd & foh SgahifRTehia Sfia o YRR H gamTd ford
SR T Bl €1 -7 H o2l shi SAohAT shi Tl sTgd sl 81 gordl AT AR
fa1 2T Srfora | qodt s 7iid sIgd #a 21 Iy <Al afg Heiferd i ot He €|

Siq R i oft 9 3 ot arareiss: e feemd € gur sy ofi siferat
ITg=e 7 B ek ffverd fewm & fg st 81 frifera mifer wig =i <fier &1 wemeft 21 3fe
I o foT ey STfoha Bt & ot et oht wermiaeer ot siga et ST =R
5o T et Tl & =T o6 [oTT EER0T 3 HIEH BT <160 360k foTu forgg 3TTe
Teh ITH §TEH 2, Aok foreld 3TTeT o ST o for Hamd &) Hefsrem of shaet 3=
SHITRTRTSAT Tk Tgoitil, SH CTIeRT Srefeh & TS 8, ST IR T T hiTTeHT T |
O, T ST U SRITRTeRT H Tore[a STTRT ST IT € oIt S=iiea 8ar & a1 : a1
SHTORT SHHA T T I8 HANG el o (A HITRTERT T T FHrATeITer i gere
A o foTT e Tt vt g rsal o ShIfRTehTd weret feregd SATerT 7 Stfret S A €
eIt ot Tkl &1 3T ohig Teer et foh STfrenter SgeRIfeTehTa S HifrehTat

[EREURCE oD
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o ST & QT SIS JohTeT & gL =fetl el &)

3T AT 1 39 SR FHTST o6 ST ShreT & T
TAT TS FEhIRT T A BT S| 6 36 AL H FO
o % fore fenmefa s difsmy

FT T ST ST ok T AT A Tz sfeet &1 2
T Y AT AS gl b femm H 22
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% e TN o ToTT 3177 WL o SUART d 8| H Ueet & TH-eh Teor sl
BECEACE R

T T Torgld HATHT ST S o STATST SENU hIRTRTE Teh TETA Ik AT
fmter st ST 6 & ot e fifiTes STre-ure shr |t <R faTehrett & ferafa 2 smam)
afe ST shT 3T TR 6 ITH 36 AT bl S (detect) T AT
&1 Q1 3R] FeTe O TorRTY UL 3T ST iteh of FeTHAT T AHIM (recognise)
T AT B QAT 37 Tt ot hidl| ETelieh I SshH Sgd efHT BT, wifer 78
ciforeRT wsier o foreT oft SR ST vt SRITRTehTaAT ook T T 36 ST o
TR SATAT ST Tl 2l SIgehlIR1ehrd SIqatl ST FRI0T v ey o forg s 3
I SART AT o Si7ed fafaear awia 21 fafae wew gt i, fokme qen
TRTSROT o6 STt STSRAT oh TH- & HETAAT S & $oh STCT0T ohT T 3eh 5halm
&1 § LI & S ATRoT forereor g o fofam & e v S €

TS, T T ST A & 511 & T (TSRamehaiTy 6.2) 3 ok ol ST gfeg hLa
Wwaﬁﬂ'ﬂ'\%ﬁ (detect)WT%l Teh B o AT ad €, T8 We
ST (o) § wifd Biar 2 e hifsrmret Y <fems # gfe § e a2
S UTET I Ush 37§ Yeh1ST 3T T&T & el AT fareiid 8ot YUE o DM T
W H AT ST &) SE =hl Foh1eT G ATedl ATES H HATIeRe T HIZ0T shIfTehT3Tl b
TS H i oh foTq SEMT shaT 81 37cl: TTeT FehTRT <Al 3T AS gHAT fe@Ts <ar 2l

e EFHT 1 GHTT STV fofosit{cT €, STt SATfor shi oieg o oAl Jf H Herreh
BN 2| WG IRTS I RITITeRT ferearoit ol ST et & 37 SEfore =re 3 & & wet
HIITRT foraTT ofter 2T 2, foreis &9 & wedt 31 sfiSTi o 31freh wigar & o Siar
1 3 37 UTe BHIA % IaTRNT & ST Jfg § TErar A €, Tfer urad o g Har
o ToTw of Hora T STTearversha 81 Tfsufies STreT gfg 1 Tau i aTel ’1HiA T
Teh IATENT 2| el T T $6eh TTall # |nford 2
6.3 Sqa | I
3 TET AT B SIqAl # fore TohT GamTatt & HereT o Qe i LE T aid
2 @ S N freredt 1 <t star o e afefarfa St 8 o weem
&2 3 ST YRR e 3 Tow ar Wi ST 3 fofe Sam et ) 9 & s s
forad &, o feifea alisr & 3Tcafres Ssit ohY STTaIwIehdT Bidl 81 3T T &
T3 Scfeni AT ST ST QT STehT Tehieha fRATT fireTeht & el shidl| T aieT
a1 e, A wei fopamd weh-ge  fererper firt €1 o1 et ue furfar 2, foret
T WHT qATET IR H ATHIE SITS STTelt 81 3 it strest &9 § ek vy
T foreft off ToRam o6t Te =17 ot 81 98 | el SueTsy 22
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Rationalised 2023-24



o4

qTed EHIA I &7

-7 TG T qferll oY TTfer, STeRTRT St 3T SRS 3 i & o wreRr i 22
TS UTEY STHIA 3h1 IETEXVT ITST T Jfg i sigrar 7l

foreft TR o =T T Ueh S ol g 1 ST forer Tohm waereh 22
STATTE 3R o FoTT T ST sht AR shifeTy|

SAEE I

afe fireredt & T 1firsred iRt sRTeRTeT g hare fomge stra o anifea
I T ST T3 o6 et o T wiRtfera Secrehi sh aftere #fifiva 2rm) gadd 1,
fe TR Fehd oSS ST 1 T€ IR AT @t IR qoh ggear S
STarveh itafdd THER sed 2 ST STfigees T | |t TgHel S gr
TS fed 3T SIqett H e fora ST 81 57 Tt oy i § feufr s % fog
fer 6.7 2y

TGl HeT &R H B1ferd &1 STt @ SR ¥ o fafire st ook o fean
ST 81 ged Afed g dad S A fafire Hasht o e war 31 afemeEE
TS I TS 9 STl @ Al TART AR @i tfae st it smafd &
Heoh| TTe T QAT T H R T SATL W B ST 8, F1h 39 S AT DI
AT o STE-IT] 1 Ut s STt ) 78 wfee 1 femm gam shere afmt
T ST L <l | STATHI TAT THITE! ohl U3 o Hepel | T &t 1 o1 STt
213 Tt STframt firerert Siq SRR o fearfa & fraet 3 for dam st €1 3 5ig
R A -BTell TR skt AT €, S EHH I A 207 e o= ok g /i 2

THROT SHITSTT foF ored # &1 21 €, S fafreh afg =t e s &) siq i
T T LA &7 Hoh ST H, BH 3eh1 HeRT ohl o1 [2TR1eh g H e L wehd
&) T FoRet Siq b STeRTRT AT el T ATT foreft wak foem o saferer afig o aft
Tet @ 81 <o afe gn 3o a7 31 tferen feia L dr e wneft 2 R Sig
ST H oft FrregEes R T T g Bt 21 IaTeR o foTt a1ed 370 TR

ToRaTeReTT 6.3
o 6.7 3fay
[EEEENIER R Gk BRI R EEIE RIS
STH © o T ol Tk | AU TR T 21 Jdeh er H &b hl Seridl §

TSl STEATTehT o5 W1 =l sk AT 6.1 H Hrellolg 31 Rl o o 8 SHeprd
T

[EREURCE oD
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feret 6.7 w4 1 3@t Tl (a) 7, (b) FTRT

T 3k TAHT 9T AT I &, ATk 1 370 gl T8 S 78l 31T & SHIR
TR T SATTHTHT, STl o6l 1 oh T ¥t FaETIgEe ST 2

€ G o foTU foh Efere g o ETHM 8 HeTIdT d €2 STEY, o IeTei
6T TS U 2| THe oh Yohe X & el oWl © SIS Jard F9eh” AT ST
§ Hafdial’ g 3T HTER | SRS Yo T0eh <1 T STavaeh &2 gt i
AR BTHI S o T TSI 3TTavaeh 2 AiadiiedT seieEse, e
T ST ok JUTI= BT, BHI IR H feiaror st & anfer g % fo Sepee wqer
YA KT SIT Toh| AT TFET ok AT o foTq ST 1famd 21 afe g
STER ¥ TR Tt 2 a1 I8 TwrarT & fof 80 et & ufia 2 aehd 81 39
AT T T @7 Bl g8 e 31 9T I 36 fo 6.7 § sragfy it fufa &
Heiferd o Hehd 7

Foft-odt 5 U safol o wueh § 91T €, S 9gd e (3) B § A1 §ed
3fereh Tl Bd &) T SATIehT Hft ST GAT © T W Bl &7 T Ufr & wrfora
B ATel B H T Jfg S 2] ST $HeRT AT 37T LT @ ghs S IR T
g 37 forehmer b Forifera st 81 aife sTeershTer § g8 g1 <l w81 STt &
IZ ST T FHROT T 2

ST 3T AT TGk AT 3h1 S 1012 T TE B QT AT ST S I ST
& AehIT SR W BT F ITEd MR T Tl &, 1o T H STTE T
HIET § TEISI ol |G BiT 2
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FAT 31T 379 GG 37 et § forelt o6t ST 21, fSe Sieret 3 319 sTer |
YT T T HeTs 4 2, Fifh o HehE % I | TR ok F9 H o i
S ofi o R Bl I8 Uk W1 2, et Scdted sr=me | 2idr & 31 ST 2R
T R T ot T o | HeTaT sat =) Al I Shrd e O anfad Tt /i

2 1 BRI H 1t T 51 ST & 3N S BTehReh THIE ol shU[ T 2

TS AT T ST @ Foh FHI T W01 TS AT H BT =TS 1 84 Th
foranfarfy <t strerwarehar 2, fSre@ o foran star 21 wnfard @9 et 8119 o1 an
I AT 1 Toreiaror o foramfarter & foram Siar 2, 3aretor o fore— afe wfem
T T T SIE ST & 1§69 STATIR 26T hifTehT Sfere (detect) Al & qAT
TEhT STSRAT H ST ST HIford et 2l STel SRR H YRl &I & ST &

T ST 3T HIET A B ST 8

feraTeReTTa 6.4

FTHIA ST BT HRRIT ST &fad 8 €, fomek fafime & 2 €

BT, 37 HTel HRRIT F T 1T e Heca ol STHIA oI 3ok ST o TR T AR

71aﬁtr0f=ﬁ1%nz|
1. Eﬁa’%ﬂﬁ? Tt 37T 7 gfeg S ar |

@231?&) HLAT

IR T Ffg * oI umaes 1 A
o e AT 2
3. e - TR H R T AT (R0 T 2
4, FTWEAT U0
S HT&T <R Teh 31T o1 forehT o HTfAeh <I5h o
| TR shear )
6. UEMeM uwgmanfy -
; ek diegedt 4 & gWi & & & 9|
LI AT 2
o934
1. SIqel H qeE e qeea B
2. SATATEH I THE o STANT hl FATE i 4 STl 82
3. SIS Uil B H e giell € ol H IR H T ST fsha eiel 2
4.  HYHE % F URTET o Faferean ST T $oT 9ot 1 ol STt 82
[EREURCE oD 123
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a )
TN YR A0 Ue Ewearer o1 s e o e ST o R

iR < <Y ST foRa bt wirard fofa, Wfsen fimam o stfeaeh fora & anffepa fofam ST Erehar 21
T FETHE A o o ek o ferera S1TenT shi Sregery ot 2

TTMeRT o T TS ST T SITot ShEaT & e g Afrel gr fora e 21

T F=a ITad S SIq a1 H o T St
R Sfiel o Teh 9T H Ieq7 Bl & AT GO AT H gfeesd T7e U o fofq 71 i &)
" TR et o ey e & .
ARRLD N
1. Tr=faRed @ @ #i9-a1 9ey g 82
(@)  3gfer (b) iR
(c) TEISH (d)  WEEEERT
2. Sl dfrent SIfSTehT o Hed Wit T i Fad &
(@) g OBRGEE
(c) T (d)  3mET
3. Hikash StErt e
(a) T o (b) &3 T & g

(c) T HJSH M o foTg (d) Ul @t
4. BT IOR T e o1 o 1 27 U Rt w o ifsTe set unet stud TR @ e e o
T2 2| T THEITE 3ca—T &1 Fehell 27
T Tk ShiTRTeRT (=) 3 ST SIS qT 6 hil| 6l U shifT)
q1ed & TeRTRITa fohel ST 2IaT 82
TRLSS] AT & fo Hehal o 3T H e 8T
aTey T T T S TehT BT 27
Teh Sfie § FRI0T U GHee o o shl RIT STl 27

10. e foramd qem i foramd weh-gat & fore St fire &2

11, Siqer o s e wnwe o forg dfrenr qem g frafafer st qor aom safaie (contrast)

EAELY

klz' T3-TS UTCY H T T SR 21T H B AT At % ek H R SR 22 )

2 g = ooy &
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A L0 ) 7/
|
/i i ‘:\.‘\_\

{3 ST 1 rarn-farfer ox =it o @ o S1TST, B U e T i
for Sfter ST </ Rt 82 aTEqe | 9I90T, Y8 79T ScasH S 3TTI9dh
SIF-SERAT T T H TohElt Ao (Sfiar) T SHford T o foTe S SATaae: T2 2
T SN, SfTer =Rl Hafed S L o6 FeIq A ersh Fril o2 shaeAt wgelt 21 ot sfiar
39 TehH T 310 ot oref ot R, ST SHeh Sfiferd e o forw srerzares = 89 et
T 39 I3 o GTferd ST WISHT 31cdd ek 81|
59 T 1 S ot I RN, wi| I8 e @ foh g T it getforg gfterien
BId &, Fifeh o S hAd 2| IS 8 SIia Uehed SIdT T 313 o S ST 379 |gaT
e Ieq~ &1 LT, AT §9 7 Toh T Ik ARdca T o +ff 2 =rerarn| forelt
STl & 9T ST et Sftalt shT feremret T & 25 SHeh STfkdedt T I ! 21 86
S IAT TIeAdT © TR a1 safte Uk & ST o ek 82 A 86 VAT SHieTt shed
&, FiTeh I THHWH fGETs 3d €| 31d: S R aTel Sfid S o1 g9 hid & St
A HHT T e G0 e &
7.1 ST SIS YUT: 7O Tfdehier oht Gt ohid 22
farfir=t Sfiat i sTfirercy, STTehR Tel 11T T 819 o 0T &1 o |geT Idfid &
) TR T Aoy T 8 % TTT et sepfie off A ST =nfey) 31 3T
SATETT T O S STl o STTehed T Seffiie IR T 81 el 9 H 319 I Toh &
o ShITTeRT o Shisteh W T ST &Te TUTE o6 S1L.UA.T,-DNA (fe. Strereiurgsi=aretien
HFA) o STUHT H ST U T Ha=T BT &, S S | Sttt TGt H St 2
HITRTERT oh e oh S1.UA. T, H T Heerur o Fe ffed ardt 81 38 dawr o firs
B T ST § 4 aTett T oft firy gt fafr s & shmor siad: s
srfirehen 1 oft farfererar g
HQ: S 6T H& HeAT S1LTA.T, (DNA) 3t Sfrahld ST 81 €8T, 361 widepta
S o T spif3renTd fafSt wramafens foramsti st SuiT st €1 S shifSteT &
S8 TR 1T, oAl &1 Sfdeplcral siell & e SohT Toh-gHL & ST ST T3
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2| g ST, 3T 0 Wi b A HIRTeR # TEe qudt ufiefd i 36d st
TYehTeT S & shrt T =IetT, 2rifeh H{ Tidehfd o UTH Siel-Tshal oh SFFTET0T 8
TS Shif¥Tshia SCeT ot Tl E1vil| SHiTT SLE.T, 6t Jfciehf s o @re-are
Tt IR HTETST BT i ot BT TedT 81 g90eh e S, 6l Sfaepfaat
forem 21 sireft €1 aftorHa: we sRifvreRT frvfor SR &t Rif¥TehTd ST 21

I G ShIRTERTS A THHHT &, T T o U0 &Y &7 38 T3 o1 ST 58 oIl
ot feref e & fom wfcrspfer i wfshamd fopaft rermefar & gurfad Sreft &1 1S oft Sttt
Sfsa quioT fergerefta et 2l 37d: e sruferd @ for St whepfa sht sfsram &
e Taf¥=Tar ST aieTTe: s aTett €O, S faar TehawT at i, T Hifeh
ST, T &Y T S B el € Toh o ff=and sa-ft 3u af fof Shud.w, 1 7%
ftrerfa 1o IR Wa % drer TG T & 9T 36 YRR St Fafa i
STt 21 qE 3R L., Wt i 3Te farfvrrard soft 5o e 2ieff| 1 Wt
fRTeRTE T 2 g oft el 7 el e e g & e el 8 S B et e
fafirrand Sa-foremma =1 3tmem €, fSreeht = = &x 3nTer STe™ 1 i

7.1.1 Tafu=rar =t agea

ST ST ST 3BT SURIT ShL ST chl T TS i B Tt STere forehd Trgor st 2
ST o S €1.A.T, Sfeher 1 STfare sftar sht st g ud fesmea o fog
e HEeaqt 2, S 34 ferfiree foeha o e st 21 31a: foreft wemfer (weftefisT)
i Tmfte & wenfired T G S 9 2

T, Frohet T 3Teh a3 HeRd 8, SIT Sial o fRIoT & sTet &) geaft &1 ara
Y AT AT BT HehelT 2, STt Tl H U S7era foheft Soeht fie o1 eehtT s8eh
T IaTEW 8| AN T WHfve 3T kel o TR & T Fehd # %@ 37 aiteia
AT & A UElt s § wufte o1 aqet fommer oft wva 8, wy afs wfte % shat
4 5w fafsr=rar erft a1 39k ST Te =l e WTamT 81 37d: T Shiarr o 3
qTT ST mﬁsﬂwaﬁaﬁaﬁs‘ Tmfte 2 qm AfYees ST (global warming)
o SHTXUT SIS T ATY &G ST € QI SATRFsha ST safhe HE STaH, i 301 Sicrredt
& ATt 5 Tiad &t S Td & a1 g id 8l 31 foafierand wfiefist i
STLSHTIAT ST T | ST &

o4

1.
2.

SRR EAREIREEE R | R EC R

Sttert # ferfsr=rem Tfiefist % forg at arvierre €, uiq safte & fou strawas =

?,
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7.2 Uehed S{IaT § ISt <hT farfer

ferameReTa 7.1

100 mL ST § ST 10 g ==t ot =ifery)

Teh Tl H $ foreta o7 20 mL 1ot 38H Ueh esh! ATeE T1SSt STfery]
TG % 7@ I W @ L fohEt T T o ey

1 97 2w 9T, WEAd! ¥ Ae-HaY H T g3 FA1ES W AR 39 W
Hel-feera T

HEHa sh! FETIAT H TAT5S T Y& Shifer]

ferateReTTa 7.2

A UL o T Zohs I STl H VATIRT 38, T T 3{ER T W Iy
SATaelsh i sl HeTIdT ¥ TTeH ot Jdg 1 e fHifsm)
U Teh AT o Jeq07 shidt 7 fiepte hifsm)

ez i 1fg To UL ToRATehetTd H hereh <hT i o Tieh shl Gl hITSIC qT FTet
SHifoTe fo g8 o 3T R

3 =1 oh I1¢ Toh ST Tohd TohT o1 Rl 82 313U, B9 ST foh forfsy=T sfiar
R | fohe Yo S Rt 2| Tt Sfia o s <t farfer 3k siifes s1firepea
o fAft et Rl

7.2.1 frE==

TEHHIT SaT 8 HITRT forTs sTer fade gr 7 Sfat 1 3eafa gt 2
ToRee o 3T+1eh e e FohT 1) 37e1ah STTSITU] oIt S SHAT T hITRTERT ForTs
I ATHTI: &1 SIS 9T H forvierd €1 STeft 81 STt S8 Sfteli H shifareht fersrst
foreft <ft et & 1 wehar 2

feraterea 7.3

SFefTTT ol Tt TS T GeHaRll shi HErdT H Yequr hifsy|
6t SR SFHTSIT oh Tt oAl TTell 13 sh Jeur hifsg)
37 AT EATEEH hT AT Shifsr)

T TS THHIRTE Sal § AR ST A @fsd il 81 eTem:

SIS o TV, AT H SHIRTHT o Toh R O g o FHH &0 e
2t 21 T Sfat 7 e v fraffa o & g 81wt e, e

SIERSEEET TG
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ST 3T THBIIT Sd Th 1Y 3TH
‘ Tt ARt § i arom Rl

""‘ Wgﬁqfﬁjlﬁﬁm%ﬁéww

& ST RIITHRT T ST &1 ST & 9T Taas &
J; Y gl L & ST Tk &9 foramenatta 7.1 #
fort 7.1 (o) 37 4 @i R E o

1)

(b) (©) (d) ©) €3]
fer 7.1 (b) AETHAT A faEsd

7.2.2 GeqT

feraTeRea 7.4

Toreft 3fieT Sreran dverrs foresht il TTedr & fawas <aT &1 A fore g o aw
HTATE B, 398 FS STl T IS

Toh TATEE X Toh 3127 31 i )

7 QAT O e shi U Sf8 STeTeht ol | @ a11o1g)
BRENIEEIEESIESEIREUEAIS I

T ST TSI Aqatt & farfirT Seh @i ekl 82

T HTAHT ATt SEHIIRTR ST H ST 3h1 Wt Ffer shred T 81 IaTeevrd:
TATSUNTTS ATHTI: foreh i S1eht B1e-BI1E Zohe H Wisd a1 ST 8| I8 Zohe 7@
T g T SiIa (Ate) § fehfia &1 SITd 21 TohamehaiTd 7.4 3 80T o STER
U T EH THHT HI0T IS Tk 22

T e Tt g TR Sfia o foTe wer T 21 o Tt ®9 8 HIRTeRT- TR
forafora &t @ T T 22 goeRt RO @ R stfereRat gt Sia fafie
RITRTERT 26T TE AT 21 et 81 forsiy el = farfiee shvfRrerTd wrmifa ot ek
1 fAmTor st @ T Fideh SIS Bt 3T oFTd 8, IR A 39eh1 fearfa oft fafvea
Bt 81 Ut g swarferd aftfRerfa & mifRrenr-at-anifymen favrm srereriis )
3 TG SHAT T T o T STUETHA ST ST ey T STTaaehelT aicll 2
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TR 30T T e ST © & S 0Tel o §HH 8 8

feraTeReTa 7.5
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T S ST 2| S5e1oh Sa€ b 1ok ST fohe| Tohet UTel § 3T+1eh UTel EshaT-Har et § 3=
Kmmmﬁlsﬁaﬁmﬁﬁﬁwmﬂamwd: GSTTaeT Uty o Gerel | forarm Sirar 2l )

7.2.6 ST FHTES

T i ST

e T SIgehlTRTeh Sitat | o i S temmd urg St 8 framerer
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7 ToRamaTi o TaTee U U aTet TTe o foreer o oft & | =nfew) e et
9 H ug Teoh & fof Ueh SAfer § A TR T TTT ohT E=T0T T4k o ¥ &1 Eohel
?, FAITSh A ThaT | TTTe IIRIfies Teier Tfud &1d 8| 37d: 38 112 il 1S o1
& @ foh 3T+¥eh T 6T AT TerXor +ft &1 Wbl 8| FAH ST ST, S T
T oo foter Ue st HhHOT S {3 HEET (Wart) 9T HIV-AIDS i 8| @fies

SIERSEEET TG

Rationalised 2023-24

137



138

ToRaTaAT o S R 37 AT o HeXoT oh FoRrer Sfer 2 e o foTg STreor ateran
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T i SALT HITOTY, (TATT) T TH T ¥ ToRATRATT oh IS ST Sfcrffer
T fe@eTs ar 82

2T et TR wferfeier 3 stfrcrator s e Hifsg

THRER T T Ffshd 53 Ueh Afshd 40T 2l AT HHT ST HehaT 81 To8
37fereR SR & ST SISl ATHTI: Afsha JU0T 3hT ITEY el T 31 36 TR &
T o TTaTieh U3 ToRef} TTTeT 3 Ut T Teh ST HIHT SIT TohelT 31 TR 90T ekt
TSR U638 AT §, AT SUUT THEeATd &1 3Tel BH Tt 1 90T o N H
foreaR & sTeara |

9.2 Ml TUoT

T gUOT T TRTE e 58 STET Al 71T AT STe i TR afshd & dehal gl TMefi
Uo7, fSreRT TR UsS 31at it 371X 37eIfd Mt o ohg i TR aIfshd 2, 98 staaet
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() (b)
RG] Ieredur

fer=r 9.1 AT g9oTT 7
I QI e 8l

150

FUUT a1l 81 8 MedlT gdvr fSrhT e I58 STt i 3R afshd 7, I9et
FUUT HEATAT 21 3 U okt ST forwor formr 9.1 fofarm o 21 591 Fefi 6 e
HifSre fo gduTt skt geawmT SRR 2

3T 31T THE Tohdl & ok TFA T G T TR AR I8 TTHT STade g9oT
ST 2 T S ST STt T ST ST I53 ST Iefet qUuT ST 2

Tt 2T o ST H S SAfereh J1 1 sl | eel SAT5U §H e Ireal YT
UGT (terms) 3T ST AT ST 37 THEH| I I8 A1 GO o X H ==t Shid au
HTTRIA: SRART 5 ST 8 Tl q907 3 TRIeiah T53 o 3 i 90T 1 8 e 8
g 20T o I3 T Teerd BT 21 479 1 I P 3R § FEfud id &)

TR YT 3T TRTEdoh I58 TSk Tt T TIT 81 36 Tt 31 g e 90T 3t
ThAT hg FETdT 21 T8 31&R C ¥ T&fua form Sar 21 o e & fo ashar
g g1 ST 9T e B T T T3 o el ford 81 sTadet qdvT i ashar
TS T o A feord SiT 21 ey, Iee g 8 78 30T 3 wiedeh I8 o 11D
forq Brar 81 =18 qe 3117 for 9.2 (a) @7 9.2 (b) H T L Tehd ) e 19 <907 ot
T 53 TS Tt 61 9T 2, Seeht e gdur Y arshar B w21 59
37eR R ¥ TrefUe o St 21 e S foh PC g arshett Brsa o srrare 81 wiiefter
YT ok $Ta AT SIghall ST § ST STt T el W ohl heqT shifS) 36 L@ sl
T ohT T 3787 FEdl ol ATE VT fof T 31T TU0T 3 e T AT 21 3T,
T & Heiferd U HEaUl W18 I Uk ToRATRATT SR el

HATH FITS AT TR AT & ST AT I3 AT 2| Siaqd: Jg 7 off
TS T ¢l IT 1 STeTT &7 T | ST ST JehTT 90T oh SR T 180T, THehar
fofg o w0 & ATRIET ST 1 ATEa H T AT 32 0 THRT 1 IE foig & T
Sidfeial 21 ¥€ feig SAereret 0T T Brohd &1 G o TR 6 HehETT ¥ I FAT
o ShITOT ShTITST Sterd & guor shi feerfar & gar wfafsier i g8, ador 61 wishw g0
Tfere U 21

ERIETSIE W)

Drarart— T T ST AT T g wafld g o et sht 7R Hier Aa <faw)
g YT TG Rl &R L TeheT 2

Te STAA VT bl ST BT H Toh (ST AT §Hh T I3 b 94 ohl ST HITSTT)
TUUT GRT YTrafd JhTST 3hl GUUT o ITE Tt Ush ShTST shi 3fie W S1fery)

SIS <t 3f1e T efit-efft 31T e e STy ek foh SAT9ehT ShivTsT AT 3fte o Srehrer
1 Ueh =IHeha, <t fofg gree 7 €1 <y

T T TS i 5 T o fore ot Rurfa § vere ey smma 1 sad 22
T T AT 27

Rationalised 2023-24



3713, 39 V&0 hl Teh TohT0T STNE § TH hT T i)
o1 9.2 (a) I SAHYEH faq| STEder gur T qed

378 o THIR S [0} SATITId &1 Tl ol TIatd fohLor s
SeguT ShifSTT| o Tl SUOT Al qE e o6 Ueh feig ot firet &
W%I%ﬁgma&mwgmqﬁww
1 3 TR o 9.2 (b) T eEEe AfEw) Iae qu0
ZT T & o THiaT Rt ford o qarafda St &2
T {0l A 3187 O U fofg & AT g8 wefta 2t &
e fofg It FUUT T AT WIhH FHeardl 3| T&T Hiwd
=1 &R F g0 e foram SITerm 21 Tiefi ador < g qer
T WIFHH o s shi gl TR S FETd! 8l 36 e f
T ffia e 2 (b)

Tt 3T ShT TEdsh S SATehieTa: el €1 g 2 R 9.2 () 37T TU0 (b) I FFT

TH TS hl U TR H AT @ BIT 2l T S0 oh TXiedeh
T3 Shl 39 TR HIHIET 3T SATH, TUUT 1 gIeh (aperture) FEATdT gl o 9.2
4 gl MN g i Frefia st 81 31 ford=r o 1 o 371 el guon W
foram i, forerT BTk 3Rt arshat feaT & wga Bter 2

AT AT ST T FHAT BT R 1 SR gl £ o1 IS Helel 22 Bl
SR o T UVl o FoT Foha Frsa e g8 & AT it 2| &9 56 dael il
R = 2f ST e L Tl & IE ST & foh Tohell Tt 40T AT HE Ik, 36
Y& AT AT h5, hi Tt ATt vt it 7eg foig 2 2|

9.2.1 M= SYUTT gRT Tidfeia a7

3ATT A U GRT Tcifeial S o ST H STERIA T ok ol 37T 39k GRT TG
T gidfela sht SeRfd, feerf Tom smdfers d1gst & I § off S 8 et gvon
FRT = gfcfeier & 2 82 et eraaet gdor gy foi i fafvr=r Rafaat & foro
o wfdfers =t feafa w1 fefor gv forg vevr o wehd 22 3 wfafeer arfaes &
37T ITTET? T o ATafeiq 8, DS & AT THH A1SST o 27 BH Ueh {shaTehed 1™ g7
T STATUT hidl|

ferameRrea 9.3

et 3T Sh i gt ST e oAt fafr veet € e 79 € R 9.2
o STI <G @ foh AT TS O Tt SehTe 1 e srHehar foig arede o o
=01 Hfcifoler 81 7€ STAq BleT, ATEfersh U1 Il 81 40T § 58 fcifefar 1 g A1
T SATI ST GUUT T T BIsh gt 7t b <ff|

TeRTST — TR T SATad

Rationalised 2023-24

151



T et quor oo S afvfa forfer & gesht afrehe wisrw gt 31a hifsg
BIshH St T W e shifory) (AT forelt greer oreq i Sidfeisl Tk shiiTst i 7fie
T YT ek 1 Wlehd gl ST L Hehd &)

Tl U =iTeh © Teh TS 1Y) 3T GUUT hl Ueh T8 W RG] T ! AT T
39 ST IR ok 2T 1 47 30 e R fRord &

<ITeh | Rl TS o TR 37T 38k AT, &1 TeH 39 YohR Witwry fop et <
SR SATEHT o6 st T gl 20T 6T Bl gl o st €| A AT 37 o
feigaal P, F e C i feufoai o qagedt €l 718 Ia0— Bi2 g1 % et
] o 1o78 & i F, g4 P A<l dghd] %5 C %1 et aredl 1l o 7e7 foig
R feord gt 8l

Tk <HhICT fofel, S8 Ueh STefdl g et C 8 sgd gt forelT feerfa o 1w weh
SHTTTST ohT URET TRAT AT EehT Y07 o ATH AT-He q doh RadehTsy sief deh foh
SATIRT 8 9T HIHSTAT T 1 3hT TT&0T qUT SHehIeAT Tfdfsis 9Ted 7 &1 <Y
Sfcifefer %l eaTgeieh aRaT) FHehT Sepfd, et qerm feier & |t o wme s
SATUTeeR ATSsT e hifsTy)

29 fspamehetTa o1 amerdt ot Freferfaa Refeat & forg et —

(a) CH AL, (b) CW, () F T C  ff, (d) F 9L AAT (e) P 37N F o6 ft=)
0 O U feufa & o119 we W ufdfse yred T s ard 36 e ¥ fofe
Tearfa =1 srfufreifa fifse a=, soe s afdfse e gdor 7 2fag)
FT9 Y&TUTi i A1 ShISTT TAT FROTSE, hiTsT)

ST ToRaTeRaITT | SATT < foh STaaer auur g1 & Wfdfsiar i Jehfd,
feafcr o wrest feig P, F o C o wmer fofer sht Reorfer ox fisft s 21 fefr b
Fo feafaal & fag s e sl s 21 foa 6 Fo qud Rufai
& T o sl gran 21 fofar ot Reurfa % e & wfafsa smafifa, st
IT GHTT H1SST T BIdT &l 39 J&I0T oht1 wferea faemor, sues févq & fau
|l 9.1 7 fear w8l

AR 9. 1mmmmﬁaﬁﬁmﬁwﬁﬁ%maﬁqﬁﬁa

___

CUW
C®
C qUTF s sftr
F®
P T F & o=
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®IhE F W fcafereh Biel, foig argst FrEdfere o 3T
F @1 C & &= BIeT e qT 3T
C®R A HIEs FrEdfaeh a1 3Tt
CAW IEEICSRCED) AR qT ST
AT W srcaferss faafeia AT TAT ST
Tqur o N ferafeia (srem) ST e e
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9.2.2 ToRTUT 3TRTET T ST HTeh M YU ZRT o Tfafsat
T T

i1 9Tt gIT Sfdfelelt o s T STEI B Tohtur 3T Wiwreht +ft st ehd 2
T gUoT o T T Ueh i |mgst o foreaiia fofer v fomm hifsie) 5o feiar
IR DI AT T foig fefar AT ifer el ol 21 37 Foigatt o W & ariq foreot
3Icq1 =it 2| fofer 3 wfafeier st wor frafor o 3 o, foror s sma
Tereft foig & frreper aTett fertoTt <hT feraTreT ST # & GereTTa e shi <1 ST &shal
1 T, FoRToT ST sh1 TS o ToAT 3T FehtoTt ot foreTt T TR glareses
21 Y fortot Ut 21 for adur @ qarard = o gveTd SR e sl ST S11E 2

FH-H-5F 31 T Rl o Sfdewad o foret fofg fofer o wfcrfefer st fearfar
T o ST Hehel ! 81 Scrfeier o Torr ferivor o fore frmferfiaa o & foreet oft < fopeomt
o T foha ST Gekar 2|

(i) FUUT% &Y 3787 % GHAIG T

fohuT, TadH o 9T SAdadd
TUU o AT BIHH § TS

AT I UV o AT Wlhd &
IR it gt gt T o
9.3 (a) To (b) H giiaT T )
(ii) 7T T HE Ik & o
FTeAl BT0T 379aT ITeT T F
T Bl FH1 TR 131 1607

fr 9.3

T o T G el
auia el 39 o 9.4 (a)

e o1 9.4 (b) T geTia TRIT R
(i) STIAA T F T F5 G T
FrcAt Tontor 379ET 39T TY9T &
Fhdl 5 H AR 137 T,
LA & gvETd SET 9Y &
STfeT aTw wwEfda & S
R8T 9.5 () AT 9.5 (b) |

FTTAT 7T B et o fehot 3t
T © ETTT 19 ST 2, RiTeh
AT fortur gduT o TTedeh 158
TR e % SR T 8

TeRTST — TR T SATad
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(iv) 3Tt U I 9.6 (a) 3TerET SO

\A ador 357 9.6 (b) % f5ig P (3T b
=~ . i 81 <ht SR T &7 ¥ ferdiah famm
¢ Fooc ¥ arafera foroor, fdfer foam & &
TrEfdd Bl 21 AT qe wEfda

(a) (b)

fereot ST foig (foig P) W o
o HeT ¥ GHH IV ST §Y
' % frmt o1 aTer it 2
I1e WU fob Suiara Gt Rearfamrt & qarerd ok et <1 qrete giaT 21 3Tad
foig ot arraferd freor 58 SepR qarEdia giell & fof Tererd shior s A Had
JTYAH 10T o HTH o S 2|
(a) TTAA FUUT ZRT Ufdferad FHAT
9.7 (a) @ () ® foiar it fafsr= Rearfaat & fore steraet gdor grr afafssr
T ST ToRToT SR 1T Tt T R

A 4

N

Y m
M
M E
f‘i > \ D A
& \ B C | D
B B F
(d) N
A
L
F B 7l P
A
0

A

Ic s P P
A
E
5
(]

A
A
5

C

(e)
T2 9.7 379d <407 g1 Ffdfsist &1 57471 39114 % ToT8 i 3

feraTeReT 9.4

gt 9.1 § gxifE ¢ fofer sh weden fearfe 3 foru o= fomor e difam)
sifcrfete oht ot frertiia st o6 fore ST el s1eese H aifofa ohis ot fortdl of e 3
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o fotl st et et 9.7 # faw g ferit & Shifsr)

e T 1 S ATy e B SR, Rt e ST W o Ao AR

T TRTTHT <R gfereTsiTeR T # gRofieg i)
rIAA FYUTE h SUNT
JTAC GUUTT ohT TN ATHTIG: 2, HaaTge aT aTeH1 o 37aTdT (headlights)
T SERTRT T ITTeRITTEA] FHTHTAR FoRoT 4T SITed 3t o T fofarm ST 21 376 o
e, T TSI Ulafere @ o fora oifeT gdort (shaving mirrors) & &Y T TN
A 8| I TS STeraer SO kT SUFNT TRISH o SidT ol ST Uidfeiel 3@ &
foTq st 81 | wigai | 9 % Yot ol shisd i o foTQ g sterdet ot st
ST fohaT ST R
(b) IS UUT FRT AfA T AT

TH 3TIqe gUUT §RT Sfdfsia S o T 3 3182 foRarm 21 37eT 29 3xiet guur

G Tfcifeiel I oh S H STEI |

S I QUVT AAITSIT) 38 Teh ST H Tehisy

feratereTa 9.5

HESRERCE Bk RIS RS

aqur 7 Uftret et wfafesr 2faw) wfafss dier @ o1 Saerm = I8 Sier € stuan
foaffa (wen) 22

Ut 2l e e aUor 8 e SITEU oI i sisl SieT Il ST & 21 ST Il STl &2
ToRATERATT, ohl HTATEITIeI% QeS| SITST foh STaf fefal T aUor & g o <11l & af
Sffofel Bioha o e ST & 3ToraT SHH S L =T STt 22

I UOT G s Tl el ohT TE3 i o foru g foier shi g feerferat o fomme
A B et Rt 7 e 1 gt R R e gt feerfer 3 fofer afor & o e gt
o 2| oo Y 57 &t Rearfaat 3 fore Saer gdor gry st e wfafsa o foror st
I SHAST: T 9.8 (a) AT 9.8 (b) W ST 7T B THOTHT b1 Gfered ferarwor amoft
9.2 T fear M R

(a) T 9.8 379 90T 5T fdfsa T

TeRTST — JUTEd qeT 319 155
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TRUT 9.2 I U G 51 Wicifeiat At Tapfar, fearfa aom smufares amesr

___

FIshE F 9T 97 HAATIF DI, ST T Frem
I foig < qgsT =61

ST a1 gdor P T F & o= BT ST T FHrem
% ¢4 P o o=

37eft o I T YT, 3Tadet SUUT qT I1el gYUT gRT Tfdfsiel ST o oY
4 Fremar fopa 21 g9 | - gdvr foret a1 fofer =t qu witifefar s S5y
T TSRATeheITT ST SHehT ST9UT R

TeraTeRe@ 9.6

gHaet 4T H foreT grey fofer S =61 qreer Ug o1 idfsia afay

T 319 U-SAaTTE (full-length) 31 SIfafeiar 3 omer &2

TS |TSST o EdeT QUUT iRt ST SIeUs| T AT g9r H fefa 1 €
yfafse 3@ &

56 ToRATeReATY 2l SFerdet GUUT ookt STEXIsUl SRl Ie q4vT feiel bt QU TS o1
gfcrfeisr a7 qreT 22

319 Ueh 3T GUUT bt 38 ST i STeI3T| ST SATIeh! TohedT fHed1? 379 Sequit
&I T A sATET ity

AT T BIE ITA U H ToRell el Hor/U T qUI-AaITS b1 Ficiioie @ Hehd
| ST fohet AT Wk TR H UHT &1 Uk ST AISTHES ! ST ST g1 8 Ale 31T
T ST fofreT S SITU 1 e o o 39 24l | disteet o 9 Sfdfsisr sl o
T SATE | HohaIL ohl TS %@ o ToTT STT0ehi SR o 61 88 B T 3f<Id e
RISCEIE I
I FUUI o ITANT
3Iq UT hT ST FTHTIC: ATET o I99-9T (wing) IUUN & &9 H forar
STAT 81 ¥ T ITET % UNd (side) W & BId YT 30 grgad A0 A9 H
JTEAT i 7@ Fehd 8, SO o GUHT §T § I8 FAT Tkl 3q FUUT Hhl
st off yrufirerar ad 8, it I waa d@rar gfafss srd €, T@fy 98 s
T 21 3T give-ar ot 9ga Afue B, Fifeh & aret 1 3 afrd 2rd 2
A THAA FUT hT T H IqC ST ST ! I TS % a8 oI & i
@ ¥ guef o g
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A

ST YT o HEF BIohE sh! ATHT feAfiay)
@WW@W%@T 20 cm ®l WW@WW’
3G YT KT AT SIqT3Q, ST faier o1 e qor safeiq gfdfss s g
TH ITEAT § I U ! IY=-gY gUUT ok &Y § ST =T ad 82

L o=

9.2.3 T ™ YT FRT W o o1t forg afaret

Tt YOI R ThTRT o Ylrera U fore it 98 g Ush v forg ufrdt st
aTe 4T, T8 78 Tt g aiutet sred &) 3@ airet & g4or o ga (P) (fomt
9.9) ﬁﬂ@ﬁgﬂﬂ%%l E@W%ﬂ'@q 3787 1 fSTies ugfa o x-37e (xx") o=
STt 21 g ufardt fefaRad s a—
(i) foier T gor o aTE TR 1@ Srar 8| 6eht 379 © foh guur o fofer & weprar
g TR T AT BT 2
(i) 7T 31e1 o wHiaT @it it ador o ga EEE IR

B AT el 3 Ve S Al
(iii) e foig % &t S (+ x-37 % wfem) AT
ardt TS |t gRET emTenes Al Sl T ,
&, sraf e g 3ot S (- xE omon) ‘ e
o 3fgfemn) ATt TS gl HoTeRes At X B - X
el 2 e e T
(iv) T&T & % Taad q°T IR A AR ﬁ()\
(+ y-3He7 o Srgfea) ATt ST aredt it
FTcHe | STt 2 _‘ﬁg/;
(v) TeA ST & e @ AR A o i i forg 7 e e
(— y-3787 o Frgfasr) At ST arett it
SRUTICHeh W ST 2

SR afvia it Fdta fog aftret stmaeh gt o forg fomr 9.9 ¥ 2wmis 1% 2
7 o1 TfTet GUoT <A1 T TS T T Heierd 3Tifersh Sei 1 &t T o feTq
BREREIRIER]

9.2.4 UUT T qAT SATALA

Tty dor 7 gereh g o fofer sht g0, fofer glf (1) sheetrell 21 o o g7 & wfcifeier
=1 ot sfdfeist g0 (v) ST 21 AR Tee & 14 & foh g 8 T&T Brhd i
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Zl, wiehE g (f) FEAT 21 3 =1 TR 6 sfer weh wefer &, o ador 91 g
ST foRaT STTaT 21
36 G 1 FEffad TR & e e

I 1 1

v u f 9.1)

g Geie) G TR o MATT g9t o e qor fofer it et fearfaan & foe a=r

1 ST T T A T, ST ST 0T GAH 1, v, f AT R o6 A Ffereertiira L ar
SATYRT % i1 Forg aiare st s st =nfeu)

AT
et 200 g 39T STaE a8 Afees forear 2, fe® 31a aar & 6 &8
sifarfster feter ot stova foraem 7T strarfiia 21 38 wfafster i s qen fofer 6t =g
o ITITG &9 & 7 fohaT ST 2

gfe  foie 1 S=s &1 qun ' wldfsis sl S & 1 Tiefi edor gy 3
SATTE (m) ITed BTN
fcfsier =Bt S=E (1)

foieT &1 S8 (1)

m =

.
m=" 9.2)

AT m foier gl (o) e wicfoiar gt (v) & i wisiferd 21 58 e fobarm St &—
s (m) = =2 9.3)

h  u

ST ST, fofel ol SIS GTeHeh o STTell &, FRAfeh fofel ST 7 3787 o T
TSI 8 STt gfafsrsit o fore fofer sht Sms emenes oY =nfew) qenfy aredfass
gicrfsialt o foTT 38 SRUMTcHeh ST SR SATaE o HIF | RuMTeHeh o8 9 JTd erar e
for ufcfeier ameferes B1 3Tare o 019 1 eTcHeh g saran & T afafeisr smymei 21

3TET 9.1
ToRt SATerTaTE e | e T g9 S o ToTT SuiT 214 aTet et guvT 3t aishal
1531 3.00 m 21 77 T 6 56 T H 5.00 m AT g o feora & A iferfeer B
feerfdr, wepfal e @rest 9ra Hifsg|

A

Wﬁw, R=+3.00m;

foier-gdt, u =— 5.00 m;

qﬁﬁa-aj, y=7
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HIehE U1 & 1D B)
e 111

viu f

L1 1 1
M=~ 150  ($5.00) 150 5.00
5,00+ 1.50

7.50

+7.50
= -+

Loy =+Lism

i o 6 115 m %1 g TR

_i’:fl_ 1.15m
A, m = = = = 5.00m

=+0.23
sifcifeter sy, wftem o wmest # fofa & Ber (0.23 T 2

3QIeY01 9.2

1S 4.0 cm HTSST 1 fefal forell 15.0 cm iohd gl o 3farqet auor & 25.0 om
0 o T 81 T foartT gt o Foret o i T ST o e ifrfete s @

wffsier 3t Tepfr o |Tes F1d i)

A
ﬁa-msr, h= +4.0cm;
ﬁiﬁ-ﬂﬁ, u=-25.0cm;
qﬁwaﬁfz —15.0 cm;
Hﬁﬁﬁ-ﬂﬁ, y=7
gldfee-amEs, h'=?
iR (9.1) |
1.1
u f
1%
f u
-5.0+3.0 _ -2.0
75.0 75.0

+

< |-

11 11
~15.0 -25.0 15.0 25.0

(o]

a0

1
aT—:
v

qr, v=—-37.5cm

TG 1 &0 o AT 37.5 om G 0 TGHT =R s areiesh 2|

TeRTST — TR T SATad
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T TR, 3TTae, m:%:—ﬁ
X u

vh _ (=37.5cm]) (+4.0cm)
u (-25.0 cm)

gfcfsisr & 31, 4= — 6.0 cm
gfafeisr STer T SATatd 2l

Ah'=—

o9

1.
2.

3 I UV T IR g 1 shifore, freeht ashar-Brsam 32 om @
IE el 401 AEA-A 10 om Gl T T foreft fofer bt i o srrafefa (srgn)
ATEdfereh Sfctfofs ST 21 Sfetfofsr guor & fehat g0 W =)

160

9.3 TRTIT kT ATTAT

Toreft UTCes T ATer T WeRTST Bt W H T ST Jeid eidT 8| STe eIl Ush UREsft
HTETH © GO H Yo AT & Qo Bl 82 1 T A ol T e H e @ A
Ao T sraetar 22 &0 10 fA-ufife o 5 STwal oAl Srexndi ST JE
g fop ot & o1t fopet 3 atera ATt A1 o S At 33T g8 Wi it 21 gl
T, ST IS HICT hidl b1 ie (foreet) foref Aisa qrelt ok T S 2, df =
o TS o ST § 9 W & 3S U NI 81 o UET T B 22

T ST foRefY ohTer o i 8 T T H foredt et et TifTeR w9 & 5o Jan
82 € AT qAT T o SFasS W (37T a1 Hodt Fefg W) 8 T Bt 2
AT @ BT fo arft & WL fopedt ot 3 o & T e ared (side) # F@H W
I ATEAT WSS 8 9 WAl BId 2| T STHET b SATEAT 3T foh8 T Hir?

ATY, I H Ak & @ gt 9 & g2 B AT " W faem &
YRR o AT H g W | A9 ITE Tge ST JeheT, YTeet o qTT € STe
o W ot Qe 1 T fawm & ST g1 et grar 81 361 s ifee gt 88
Tt BIdl 21 T2l BN &, T A& o HUT i< T Toie TGhL 3Qd & T o
33 T AT 81t &

Ifg gt o T W 89 IS 31T 59 A8 AU a1 aRdi a7 deT T2
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A ot & 36 0 o ToTT e 3ok @1 ST SIS i T hitorg

feraTeReTT 9.8

Toref) TSt UR Uk oTST ST She T T SHehT dett § Ush f&ereht IRam)

Tl & eff-offt T e <o fent 3ieF fews &1 sf &1 ST a1 %6 S5y

37 Tt @ T =h1 feregeer form a1 shit & U+t ST =6l ey
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I H T ST T Torarent Ot & foets 2 a1 TRt o ST9ed o sh1lor
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feraTeReTT 9.9

TS X TG TS e TS ohi Iffe OT T AT wiefi T wifem

39 @1 % SHUT U hId 1 Toiel 36 YR IRAT foh S0ehl Ueh X 36 1@1 U 13
I S

A o e ST LT o 91T 1 UT¥d (side) & <RAU| 3T FIT @ &2 FT i
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Teh SIS SIS YT T hTST shT Ush 11, ST fU-T shl TRTdT & gy
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N THEHT AT iy
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I AB ¥ 15 10 S €3 &l
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39 YR ST foh 3 fUe ud E 9T F o gfdfeisr ueh gieft wam w feerd &)

AT eI T ol geTsy

=T E I F Y ek (tip) Y Rerferii bt firettsn e 56 W sl AB e 9gTsy
A AT EF, AB ¥ feig O 0 firerell €1 g6t SohR M1 G qorm H =6t ik sht
Tearfaan =t fireTTsT qerm s9 W@ i R CD d @13U 7 AIfST HG, CD &
O' W fierdt 21

O @1 O' %! fHeATgy| EF a1 *fi P ok sigrey, St foh et 9.10 # feigfena t@r
FIT 1T AT /]

T4 ToRIToheTTd & 3719 12 ST foh SrehTaT foRor = S7ut
e feigatt O T O v ufiafeid i 81 e shifere foh =t
fsig O T O' G uTeesfT AT 2l goreh T et gt
S5 WudE AB % feig O T Uk sfireis NN @i qur
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T TeIT L TET 8 e HIT R SehTeT fopeor SAfireiar i
TR G ST 81 O' T, FehTT TohT0T o 2hiel & o1 H SAeffl
HE HEAH & foret Hrem et form 21 wehTer foReor
Afirets 8 g HE STl 21 AT 3Telcish Hefel AB G247 CD

a T AT ShI0T TAT STYSI hI0T ok HIHI ol T hiTSTT)
o 9.10 T HdE AB W s fohor EP faiat smafaa 2,
51 stmafaa feror shed €1 00" vafdd fertor @ aam O'H
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3T AT YT o 3T & TR & ST ThTST o Teh TRGTIT HTea| o
TELH T T T TR bt <A1t H T 3 HROT I 21 RN G¥Iid & foh S
T UEA (¥ f=wl 3 SATeR W Blar 2|
e o A fefafag §—

(i) STTIIdd 10T, STTETA TR0 AT 11 HTETH] ol G i aTcl T3 o 71T
feig R SAfeia @+l T & 7t 4 8 &
(i) SeTe1 o fohd FHfverd 1 a9 fHfverd H1e] & g o 1o1Q 19 10 %1
ST (sine) AT STAEA IV 1 ST (sine) FT ST 2R g1 81 56 4w
! TIeT &1 STYFGH T 1497 o FEd & (T8 HIT (°<i<90° & 17T T &)
IS j ST IV & AUT - SIS 10T & q
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Sﬁﬁmgﬁﬂﬂﬁaﬁwaﬂ%ﬁw%ﬂﬁ&?m(refractive

index) FEd 8| STEY, ST o TN H FH5 [IETR H LRI

9.3.2 3TUSATh

HTY TE & ST X qoh ¢ 1o STel FohTRT hl Foha0T et T et 85 T
UREN(T ATEH W EL H TN AT € Al A€ gL HIEH H 7o fam aiterfda s
ot 21 fereel fou gu wreadt % I o foIg & aret fawm aftards & forear s
YA & &Y | oft e foham STT dehaT &, S THeRIT (9.4) | 3T¢ U8t § Yohe
B 1T TR 2

HSIHI shl Toh Wecaqul wifaeh TR, farfvret qremi | serrer o d=ror i
STuferes =T, | Herg, fohaT ST TehdT 21 I <@l T & ok farfsr=T mmerdit o weprer
STAT-STAT FTAT & T Brar 21 FHafd T Tehrer 3 x 108 m/s st =Ted & Tt
€, it Toh renTar shi foreft off wTearss & BT Wbl aTedl Saad =Tel 81 a1g § Jehrel ht
o1t fiatd sht STUeT et & hH Bl 81 i AT I H I8 IS §9 H T ST 2
21 TSI o I o A SATe19h 1 7 ST AT H o1 oAl =1t 0 it 8,
S fo e feam ma 2

o1 9,11 H T STHR Teh TehTRT 2T fohtor ot for=im she, ST HTeaw | © #eam
2 ¥ eleT SR TEt & W AT foh e ohl =iret wres 1 Hy e HTeTH 2 7 v 2l
T 2 ST ATEAH | o TTUeT Uik, HTEAH 1 | ThTeT shl =ITet qeiT |Jread 2 |
TehTT <hT <A1l o STIATA G e hLdl &) 38 UT: Hebel W T ot 81 390
TR o ® 1 FHTTRad TR & sFed hid &—

_ W H W H W v,
WEH2 H YRR &A@ v, 9.5)
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Sl eh W, AW | 1 WA 2 o WE e o W freiid e € 58

S ToRaT ST 2

ey 2 | YRR H WA v,
WeEH 1§ YRR H A v,

12 =

(9.6)

afe Aream | frata o g 7, e 7T 2 1 SqeiE fHatd
3 HTIET /T STTAT 21 I8 HIEAH o1 el S{qerdieh shalrdr 2
q‘s’éo_olanzﬁﬁ@ﬁd foparT STTT 21 Afe A | Yehr=T hl =T ¢ ©

o H JER K W@ o

oeqq § YRS ki AT U
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AT T | ThTT bl I v & sl HIETH hT ATk n B

(9.7)

HTEAH T FT0eT STTeId-Teh shalel STd-ih haadTdl 8] Trufl
9.3 T 31eh HTEAHI o AqA-Toh 4T 7T 2| St & AT J1d 21T

o STt =k STuerciieh, n_=1.33 21 56kt 37 © foh 1 | Srehrer Bt
éﬂwwﬁwéﬁéﬂwmmlw 21 €} YRR SRS i< hl AT,
n= 152%ﬁm%|@aﬁ%mmqtmﬁélwrﬁr3ﬂmsqmaﬁ

3T T hT ITTIIHAT &1 2l
RO 9.3: F FSATHE NI o FUE IR

__--

1.0003

T 131 CIESELED

STt 1.33 T SFATHIES
Tehisd 1.36 o e sie
[EZEEE] 1.44 welt (forerT)
TTfetd FaTest 1.46 Hfrem

TR T de 1.47 Ry

EEiE] 1.50

TS il 1.52

1.54

1.63

1.65

1.71

1.77
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el 9.3 U A1 ST foh a8 Strervares 72t foh TehtieTen o Hreaw o1 seaq
B oY 31fren B, Saretr 3 fotu— fortifer fSrernt sTaerdieh ST § S1fYres €, STt
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Toret Trer <t TeRTRT T SAUETAd i Shi &THdT ohl S8eh ThTTRTeh Scd o gRT T o3 fora ST

Tg ot STfeu!

Tl 8 1 geoh! =Tl 51 STl & d I8 SAfeis § gL 8 St 2

K‘TEFT

TR &1 T Tcal T Ueh = Ty (connotation) BT 21 I8 FEIHT S o THM
e 31 30 LA T 2N “foret HTed Qe Ue WIS STsaT ok SRINT R 1 B aredd | 3o 37
SRHNT: “YehTTRTeh foet T T “TehTIRTeh HEM HTESH” ) §H shel e Hohd & foh shis HTEH gal
T sh AU FhTITeh Fe &2 &1 AT ohl et hid §H, ek ATeieh STell HTeH g8l
hT STUETT JehTITeh TE 8 O FH STUeliHTish STl HTEA SehTRTeh foet HTeare &) foret wresm
SehTST ShT <TeT TE HTEAH ch STUT STTIeh Bielt 2| 37: foet HTea & o Hredy | T i areft
ehTT 26T foreor ffeft €1 STl & o SAfvreisr T 3T b STl 21 3ol 3 Hor /resd § foreet e #

J

3

1. ST TTHA AT SThTRT T U TohTuT ST  ferasT SorsT st &) R STehTRT foftuy ATt sht
ST gehrl ST SAMIA & gL g SaTgy i

2. TERIAGH 1.50 ST ohl Hiel shl <IE H TN AT & i H AHIRT hl AT b1
29 fata &y it =1et 3 x 10° m/s Bl

3. EWOM 9.3 § SR WeRTITeh Bcel o HTEAH i [T ShHITSIq| =IFaH JeHTRT B
aream ot off J1a Hifsg

4. 3TT9eh! ToROITE, AR AT ot qeiT STeT T 7 81 378 9 fohers et T fereh o i
T AT 22 TR 9.3 7 U MU SATehet a1 3T iy

5. €T SAUEI 2.42 81 39 U T HT AR 22

9.3.3 eI T @l gRT Aqada

AT Tt IETATS 1 84 Bl IS T @ o [T BIE ST 8 HT ST
T < BT AT Hft ST STAEl o o T3 i 370 BTl & bt <@ &2 &
TR 56 THAT & A1 Afshd &2 T IE o< | HieT § A1 FohIRT &2 =9H) § g9 oiEl
T S ST L 2| SIS % STaIeish | oft <id o1 SIT 31 <i| 74T 22 218 JhraT
ToRToTt #h! fohr SohTE HIST 87 36 ST=ee | & 36 fawy o 3Ter &l

21 Ie3T © TeRT g1 his URaRit Areaw, ekt G A1 IF1 I8 e €, o
FHEATAT 81 3ERT 379 % 2 Toh TIE AT hU-T-HT T 53 TMeA BraT 21 T8 et §
T Y53 THAT &1 Fehell 2| Tohefl e H aTet sht 3T 39T 3 TTIe1 I3 &1 Fehl &
UY o o T3-371eT oi8 Fed 21 38 hael 3a oid ot Fhad 21 I8 FoRam <l atdet
offer & HIeT BT 21 3 i ST FoRLoTt Rt = 9.12 (a) H 21T AR SAfrafed
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HLAT 2| SEHIfTT STer it =t AR oie off Fgd 2
T eI Ueh fg-31aaeT oie Jiet shi ST sk < Meftd
T3t & o BT 31 7@ ofter it T R & Hier g
1 T8 i ke Tereott ot o 9.12 (b) o SR1TT ATER
AU LA &l T8 ] ! STTETH 9 shed 8| fg-Tada
G I I o off sHEerar 2

Tereft o o <R I I |1 YT A, 3l M
T3 B & 370 | T 55 T e k1 1T BT 81 39
TG o ohg TIH o ThAT oh\ SETd ol TIE T Akl oh5,
YR &R C g Fefua foma St 2, sifss o | & ar
AT 3 8 AR, 378 C T C_ gy Fosfirr fopamr v
&1 Toreft T oh 21T Sshell shal § TSI dTef! Toh shied -eh
HTef Y@ i 1 GET AT FHeeATdl 2| i 1 hed foig

R :9.12 ’
(a) 3T 18 %) ST TR (b) Heder d F1 THERT TRITTE hg ShealTdl 5l 36 JT: 378K O ¥ &
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FULET T T STH SEHT Gk (aperture) FEATAT 8l 39 ST H 319 fo=r
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AT T— 38 TSRATRATT i SHld o ST SF=2re oft &3 bt AT e a1 o
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Te 30T <19 i 3T BT | TehfSu| 30 9 ol 3T ffdse i)
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TS T <1 i 5 T o fore 36t ferfar # werg Waw) s =1 < ey
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GehgUT ST 3ca— hidT & 8 HIT HITST STt ATTdT 2l
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3Tl BH Ush 1 o T 3787 o YHTICR FehTT foheoti ot forem shed 81 Sfer 31
STehTRT <h1 U Rttt shi foreft ofer & TS & A1 T BT 2 Uh 30t il o 178 36
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G Tfdfeisl 8 ST 22 T Jeh1eT 3 3Taa g Sfdfsie seTd 81 34 afdfsiet
TRf T 82 ST, TET IS i ok T SERT ST i

feraTeReTT 9.12
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fofar &t forfymT Rerfcrt o fofT 39 ofF ST ST 1T Sfdfsis shi Sehfd, et
qer JTTafareh Tgst skt wfeqed fareror aroft 9.4 # feam ma 2
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R e
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T Ueh ohaTehaiTd gRT 3TE93H i
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I N EE e

‘ﬁEFHF‘T{ SFcaferen I, fofg AR BT ST qerm e
Hd AT A o TR WFIWWEW ST qer Her
F5 0 %5 O % o
39 ToramehatTa @ o179 =T e fehTerd 82 STadel oid Hed Ush AT, Hiem
qIT BT Tfafere smwm, = fofer e off feorq 2

168 ERIE]

Rationalised 2023-24



9.3.5 TRIUT TR o IUINT gRT o1t ¥ Ufatferar ST

7 foRToT ST o SU—INT T it & Sfdfsislt o s ol fF&fid s Tk 7| fortor
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9.3.6 Mt i@ o feru ferg-ufaret

i@ o o1, 2w Tiiefta quurt St € forg-aiearel STaedn gi o fergi o frerfor
o fore gr 2rel it 32t TRl =Rt STomTa) sharet, Sret advlt o wft i 3k gai &
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ST HF 1 BIHH Gl SATeHeh BIdl 8, STelfeh 3fefdet i ohl BIshe gl SRUTcH
BT 81 SIS 4, v AT £, &7 s 4 e Uffeie s 4/ o o 0 St fogi o
EREETCR: KA CRIEIC IR Rl

9.3.7 T T AT HATAL
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I T TTiOe fehert TrRIT €1 21 T fofs gt (), fetfsiar gt (v) e wrebE gl (f) 6
ST HeftT eI AT 8| I T Sed R STl &

o1

s u T (9.8)

S T B 519 & qT Torelt oft Tiefiar i o6 for, areft fearfertt WA= )
ST | i ST T B L o ToTQ ofe E | Hfeheh AT SicreeTiud ahid ae
Ty TiRrt o 3o gt 1 e Tt =nnfey)
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1 35S T foter oY SelTS o STATA o &9 § qRCTfer o STa 21 Tare a6t 37e)
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|y S R
T fmweeE  h
I Ieq ST, fofa gt o o wfcrfoler-gll v & oft wifera 81 5| vt b
e B &

(9.9)

’

ST (1) = — = — (9.10)

=

3TET 9.3
ferell Srerdet o ol ®I6® gt 15 om | feial 1 <@ @ fepat gt i wd fo
T8 G fefal 7 o6 W 10 cm g T fafeie a2 o g0 Ieq7 frarelq «ft
RIS

TeRTST — TR T SATad
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T
A A 0 Fod & e, ey wfafsisr Set 3T sar ®, 59 o1 foiwr
@ 2T 2

Hﬁﬁa-aﬁv:fmcm
1?Iﬁﬁlo'{:[g:?rf=715 cm
ﬁﬁ-ﬂﬁu =72
. 1 1 1
FE Y " w T
1.1 1
u v f
1 1 1 1 1

u —10 (-15) 10 15

1_-8+2 1
T4 730 30
Yu=-30cm
T T fofer i 3 30 om 2,
AEg, m=2

u

me —2oem _1_ . 533

-30cm 3

Tl T foig I8 gunian & foh fafsier e qem eyt 81 wfafss 1 amsst
foier & @gsT o1 Ueh-foieTs 2

IETER 9.4
1S 2.0 cm W fieT 10 om BIohE gl o forelt STt oiF o & 3787 o cisard
T 8] fefa sh i A gl 15 om &1 Sicifofar 3t srepfer, fearfar qem amsst sma shifsg)
YT AT o 1 IS

Bl

S F=E h=+2.0 cm
Waﬁf =+10 cm
%a-aﬁu =—15cm
uﬁﬁﬁa-ajrv: ?
sifcifeier < Sems A= 2

o~ 1 1 1
FifH =
v u f

gl 11
v u f
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1 1 1 1 1

1 -2+3 1
v 30 30
T u =+ 30 cm

v ST IHTcH Torg I geriar ® for gfafsier <@ o Tertfereh shg o 28 3T 30 cm

il o ST 21 ifofer areafersh qem 3ere 2|

m QAT 1’ % O oI5 I SR & foh I JUM o STER Ao Iorer
qAT ATEA oI 8| I8 H& & o 1<l ST 3| 38 FohR Teh ATEdorh Se1el T
4.0 om e Sfdfeiar ofE % a1 AR <@ ¥ 30 om 0 T AT 21 7€ Hfcrfoler
arn feafefa 21

9.3.8 TiF <hi &THaT

ST ST & Toh foreft i ot werteT foport st s1fvrafid eTuam sqafed s sht ermar
I BIhd gl T T et &, SaTeor o fole— s ik gt 1 U 3 oF
TehTST TRt ohT oI ShI0T § HIG 38 TehTiRTeh ohe oh fehd TIeh erd oL adT 2] &t
T, H Bl Gl T Th Sedel oid 3o BIhd gl o oid 2l STUeT Jehrer
ToRTuTT AT SAfereR STaEiid st 2| feRet e ZRT TrehToT feRTut eht erfereroT I
WW@W(degree)iﬁW?ﬁm%WﬁWﬁme%l
38 e P I (& iUa #htd €| foret £ Brehe gt o i oAl &,

P 9.11)

A ST &I BT ST AT SIEHATET (Dioptre) 21 39 37T D g ST STt
Bl AfE fot HieT T e i o1 0T T 13T H e fShaT ST B1 36 TN,
1 STEATCEY 3@ oI Y &t &, Tkt wienar gt 1 #et 8 ID = Im' |
7Y 1E L TR © foh T oI <hl GTHAT YATCHER qAT STTAA T8 Shi &THAT
SRUTTeHR Bl B

TeRTST — TR T SATad
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YT S ATl wie Geef} o g fretfia st 8 a7 STt aTHdT 1 3o L &
AT Afore ferfoa o it emat + 2.0 D 21 386t 379 & o fraffa da saa & ot
SHh! BIsRH G + 0.50 m 2| $HT TR, 2.5 D ETHeT oh i@ shi Bk gt —0.40
m BT 81 J8 <18 31adet 8T 2

3T eI A1 § S 8 o A1 o I fafsial bl s1fren stmafiia qom geue sMH & fog

HAIST FoRAT STTAT 21 36 YohR HOeh H W ST 2l 3t &HaT (P) 37 Tl ol Joeh-Jorh STl
(P, P, P,.. 3), %1 semfordta AT it 8, s—

P=P1+P2+P3+...

YT S ST o [T, ST shi Thiehe gt o6 T 0 &FHATAT hT ST hLeAT Sheh] HTeTSiToh el
TG T L THT =T S STAT T AT el SINER T o ek STAT-STAT HATSHI
TUeh T T, AT bl & hid aTet ThH oh 37eT [T 2] TIYHT SHHETCT 3TT9deh o shl AT <hi
TUHT T SSHTTOTART 2T o RT3 oIdT &, SaTexll o feld— +2.0 D aT +0.25 D &T9dT aTed &
T T HASH + 2,25 D &TT oh Thel <9 o Qe 8| Tl T ST i ATSAAT 6 36 70T ol
SN, Ushed i I 4 Sfcifetll 3 35w I ohi H st H ToraT ST Tohll 21 S <idi shi Teh-gal
o T § TEeHL STT U oA eIl =T SO |AT=Id: hall o off q YEHe iRl Usf glanient
o TiE o TSSITE | fora ST 2

\_ J

Ig ot AT

RS

. Torelt i Y 1 ST3RiTeT ewar bt afeiye s
2. IS IA i (R GS T AT T Il Fidifeial 3 &8 § 50 cm L HTAT 2 7% g,
I A o I el Wt 8, Ffe gaent gfdfsie Set rest o1 o w1 R, fore argst o fofer
21 o i e ot Jra A
3. 2m IR gt Tet fohwll STerdet o shi &7l T 2hifsiy|

4 )

STeRTRT TS LT3 B T ST Jefid 2rar 2
QT T 8 AT oh Sidfefer Tt €| feler <ht feerfer o Srg@m sfdfsier arecfoss toram et
EEETR
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Tt TR o Tl I8 TRIEH o T Rl I Ad & SIS I8 TS o (AR Rl T
L
T GUUTT AT ST o foTT 8 shTc e Forg-aiaTel SToHTE et &

1 1 1
e = T Tl (u), sfeifsisall () qen e o S weRE gl () 5wl Fwiar e

Toreft TTiettar uior AT whishe it SHeht ashaT A ot ATl 2t 2

Torett TiefTer Uo7 ST SeqT SATareie, fcrfofa ot Seltg ot fofet ot SeiTs T 3Tl 2ialt 2

HeEr AT foret ATe H forest T i STt shIg FehTaT foror Stfiretsr & vt geh ST 2| foret
HTEH § GO AT H Rt T ot aTeft Sehre fortor safireisr shi AT g1eh Sirelt 2
fafa o TRt 3 x 10°m 57! 3T STt ATt & T AT o) fafye wret 5§ e = e
fore-fart 2reft 21

Toref TRl AR T eI SehIT ol T H =Tt qT SehTRT 3hi HTEw & =Tl 1 ST
I

ToRelT SRR il o Toiel o Tl H, SIS A-shi< SIS T hi<-dTg SIS I T
e 21 foria foror smrafer ferom <6t fem 3 waiae 2 21

e S = =, el ), gl () e e Pt () e

vV u

Torelt o sht & SHehT W Ishe T %I SYcshH BIcil | TIH ohl &THAT T SI AT STgHTeL 2

_J

AR N

1. e H @ - vered o s o T srger el fobarm ST |erdt?
(a) NI
(b) @
(c) wRH
(d) o
2. Topeft foierent terer gdor gr s Sfcifofsr sTTel, Efter qer fofer & sret o e areq o feurf
el BT =102
(a) T BIhE QT F5haT b5 o sl
(b)  ThRdT g W
(c) THATHE AN
(d) 3Tk Y TAT HET BIHH o 1=l

TeRTST — JUTEd qeT 319 175

Rationalised 2023-24



176

Toreft fofer a1 aEaferes qem TH™ ATgst s Sfdfes g s o T foier st 9t o o ame
el W?

(a) 9 % T HiohE T

(b)  IehE gl s AT & 0

(c) AW

(d) T8 % TR g qAT T ik o sl

foreft Tty ador derr foreft ueiet TMiefir < T T ®ishd gl —15 cm &) guor qum o
Ged: §—

(a) QM SFIaeT

(b) IS

(c) <Yl FATAA TUT A 3AA

(d) <Y A TUT A A

forell ador @ 317 =R ford1 € g ot @S &, vkt Sifei gaa Her gdid A 2

(a) hacT GHAA
(b) hadt HAddA
(c) ohad 3TA

(d) AT THAS YT IAA
WW(dictionary)ﬁWTTQ@%ﬂ&ﬁﬁﬁwmﬁﬂmﬁﬁﬁﬁﬂTﬁ
(@) 50 cm I gl T Tk A E
(b) 50 cm IHH Gl T Teh SAeled i@l
(c) 5 cm IshH gl T Teh ST el
(d) 5 cm IHH Gl T Th eI el
15 cm i@ gl o Teh STefded 40T shT STANT Fieh ©H foheft foist sh1 Eerm Sfifeisr T <med
H mwa&wﬁaﬁww (range)W%ﬁ‘lTﬂT%Q? qﬁmﬁwﬁ%ﬁ%qﬁﬁaﬁa
T TeT § AU Bier? 39 Rufd o wfdfse s o1 uek fortor s a3
frforfiaa feurfert # s ador 1 Wepr sTsE—
(a) Toreht R T 3 (Fe-a1T%e)
(by  Torelt aTest ot uTvd /aver-g gdur
(c) WRwE

T I T T Hied qfee shifery|
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10.

11.

12.

13.
14.

15.

16.
17.

ToReT ST i 3T SATET AT Tt TS § G (93T TTIT o 3T AL <1 Tefelt fofel 3h1 qur Scifeier
ST YTET? 379 I ohl TN GRT ST ehifoTU)] 79 J&TOT sh ST hifiy|

5 cmwaﬁé%ﬁf 10 cmﬁWEﬁ%WﬂﬁTﬂTﬁﬁ'ﬁﬁZS cmaﬁ‘T(T@T
STTAT 21 SeRTeT fohtor-3Tie it s+ aret ftfsier it feerfe, @mgst qerm wehfa 3ma hifs)
15 om I8 gl =T 1S AeTaet <@ forelt fefar 21 gfdfeiar e & 10 om g € sATaT 2 fofer
i@ & fepat gl o feerd 7 fortor s difem)

15 cmqﬁwiﬁ%ﬁﬁﬁaﬁaa&wﬁaﬁéﬁa 10 cmE‘;{"TtI'{T@T%I ﬁﬁaaﬁf&wﬁrwq@ﬁ
BIGEAISI

Teh GH YT G 30T JTarel +1 21 S8ehT T 37ef 27

5.0 cmﬁaﬁwﬁéﬁmo cm TshdT 1537 o foRet 3T 4T & ETH 20 cmEﬁWT@TTﬂT
21 wfcferer it Reerfer, werfar qem @rsst 1@ hifs)

7.0 cm TTEST 5T 2T TSiaT 18 om hishH Gt oh fohel STereie adoT o EH 27 cm L 9 Tl TRIT
&1 dor & feparft gt ot forelt oee bt T foh 30 ot o1 sh wove whiehfra ferfeier e form ST
k| TTIfeis ST TTSST TAT Feh(d F1d hIfeT]

3 I =T BIehE g A IS, FSreshl &dT 2.0 D 81 F o JehT 261 i &7

IS AT +1.5 D T T HRTEeh oF it adT 81 i) i Bishd gl F1 shifefu|
Ferifca <fa A © oTuar STaart?

TeRTST — TR T SATad
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7 10.1973 37

ﬁﬁmﬁﬁﬁmw%mﬁ%aﬁﬁmﬁwﬁm
ST T ST T Widfefa st Srehfe, Reerfer qeim 3ok ATufersh arsst o I
+ff ST Tk 2| T T HIE 31 o ST H SHR o bt HRTeId oht whall
&2 WIS 1 YohTT T ST LT & T SHIL AR ST 3T AT b 9@ o oI
T4 T ST 8| $Heh! HTEAT H U < BT 8| HHE 4o H <iF o T T 27
=TT & TRINT foRT ST ot o gfte 3t oht o SRR ERfed R 2 39 STe
T &1 38 WAl O form i
foer STy | g WehTST T $6eh 9 TN o N H 37 foram ol 5|
AT H & 3T TR 1 THd H F ThRI AT o LRI H STAM
| TH TEUTT S, Yo YohTT o Uit (G H aiafia (fere) S qe st
& e 1 % S oft ==t R

10.1 AEI AT
et it TG T T Ao T AT I 2
1 9T AT ST 8] A 5fE Flch T TEIH] I

I T, TTE, b RT3 & IT 3eh! TR
Tk, F HHT qo Ted Hehd &l qUTiy SiEh
! §Ig hLeh TN Rl TE<H T TS 71 38 TR
HOET FH{ET § 7 T e e Aeea €,
: TR g BH SHR =T TR 3 TTTiuT SO oh o

IS 5 Tk oY 3hT T 8] FHRT 8- kT Ueh YehRRT-gaTel T, ot et
7 gfieued Fed 8, T ffeier SHTAT 81 JehTeT Ueh Udel! fEreeft & iRt 3 § yawT
FAT 2| 39 freel! 1 it o1 F¥es Ueel Fed of fom 10.1 § 1T S1an
I fereett I Tieteh o 3T I8 X Teh TRER(T SWR SHTdT 81 = Tieteh h 3TThfd
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ST AT R BTl & T $EhT SATE ST 2.3 cm BT 21 3 | a7 i ared!
STSRTRT ToRTOT] 3T STTEIEhRTST ST ehiT-T o STl I8 T BIT 2| fsheeei i ol sharet
ferfir=r et ot Tt gt =t UeAT o wiehitd it o foTT sATevass wied gl
T T TS AT 8 (T 3 e Toh ST 2t 8, o uftariienT e 8
TICATRERT T YRR SRISHTH BIT &, ST el o S18sT ol (3 har 81 Iaett o
T TIST S ST TR shl HIAT <Rl (=foret sheelt 81 tferersy o e o foreft areq
T IALT AT AR fcifolel SHTAT 21 AT T hiver ge fereeft 2t 8, forem
S8 AT H THIT-GATET HIRTHIE Biell 8l T B T FhTRT-GUTE! hIRTA
Afsha 81 STt & e forea ot Sco= et 21 3 Tt gop diforehredt gry Aftash
T w5 fau SiTd 81 Afkash 3 ol shl AT el § T Siad: 36 GoT &l
| T &, o fop e foreft g o1 ST 2, T & <@ oid €

10.1.1 GHSE AT

AT & LRI STefTeret TaTed 261 ST BT 1 §eshl skl H e WISl deh qewrHft
AT ETT ST foRaT ST HehaT 21 AT e Y Fshar H uftad g W 3Eeh!
Hied Ut ot afiafda et St 21 St Uikt Rt 2t € Stfiee o aaer &
ST R 56 SohTL gEehl Ishtl gl sfg SiTdll & | 39 ferf 5 &9 o Telt aeqail =i e
g T E wed B 2| S 3T 377 6 fehe i awqel i S & aa e Akt
g STl €1 SHE AT <19 i Iohal g STl 8| A AF 3Te ST &1 STl
2| TROTHEEEY, AT < AT bk 3l o ST 81 369 &9 fehe Tl aeql
T 3 Wl g

AT e ohT T &, Fofeh shTL0T oI STU-T BIshd gll shl GHTAITST L el
&, WS AT 2| T AT T8 o1 Biehd g1 U e =g i & &
T Brefh| forett B9 5T s T 311 o ST ke TaeRt 3 Te o ST hifu)
AT ST HO Toh ATTela ST & AT FHH SATTeH A1 9L A1 TSl 2| Tohelt g
1 SH H GO ST o {oTT SATIehT 38 ST =1 & 7 & 7 25 cm gL T@HT
BN 78 =gFam gt For 7t lt hig areq fomT fopel! ot o Stcarferer ve <t <1
Hehell &, SH YOI S ohl STUTH Gl e 8| 38 a1 T frehe-foig i shed 2| ferelt
HTHT gt o 0T SRk o forg Fee fefg ot 31 § g8 ST 25 om Bt 21 318
e foig ST oh IS =1 SReq Al ol GEae <@ Hehell €, 1 1 gL-167g (far Point)
FEATT 2| VIR 3  foIq T ST G T BT 81 36 T, AT A1 T el &
o6 o AT T 25 om W ¥ gl ook Tt wvft SRl ohT geaee < e e

Fufl-anft Tfereh S1TY oh e ATkl o 1 o foheeedt <ie gfera der gerer
_EﬁEfTﬂT%l%ﬁﬂﬁaﬁm(catmact)m%lmmmﬁﬂeﬁ@ﬁw
T Ut &9 ¥ 3fe &1 BT ST 2| Wifrfeig sht e fefehedt o weeTa gite i ariE
AT Hve BT 2|
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/_@ 10.2  goe SIS TAT 3T HITTEA
ON@ Fftadt 3 efitefi st Tviem amar @

Tehd | UH et o safor sl sl 3w
(a) FAshe-gfte qryge 74 1 R-fig Y YT e <@ T = H ST QIS o BT
o / gfte ot 8t St 2
O': ---= ( ( T &9 H it o o T 3Ta ary
O B 81 I & (i) Frere- gfie g (Myopia),
(b) TAe-gfte qrvgea 44 (ii) T¥-gfte 29 (Hypermetropia) @I (iii)
O W—E;{?Q‘?Q?IT (Presbyopia)l Fﬁﬁeﬁw
Or==z=zaso ] Tt ofg 3 ST & Sefra 3R S Hehd
21 TH T SIS QT 3k WM o I H Hag
(c) Firz gfie 3y 7w  frer = e

R0 10.2 (a), (b) Fowe-gfe qrvd 37 (a) FreRegfte 3w

(c) ST T8 5 ST BT Foec 3 1 e frere-gfte Iy ahl fere-gfiedT (Near-sightedness) *ft Fed

N N
(a) Hl-gfte qIvgaa 33 1 e foig
N N’

(c) FH-gfte 319 1 GTer

R 10.3 (a), (b) 31 3t Flvgaa 49, a2
(c) FH-gfte 319 1 GTe

N = gl gfte qrvged =4 1 fHae foig

N’ = |H1=1 =3 1 e feig

180

2 Trepe gfe drompea whig =afe fere Tt gt i at T
< T €, i o Tl Al Rl o€ FEute TE o e W
EIgeRd ek 1 GU-folg 3T TT T EIohL 1 o ITH ST STl
21 U ST e Hiet g Tl g3l ol & geite @ T 2
Trere-gfie Aroreger o1 H, forelt g0 vt o o1 fdifeiar gfiedeet
(feam) w7 s [ 10.2(b)), gfeeueet & | s 2l
39 Q1Y o ScI~ 8 o IO &— (i) ST T8 ot gkl T
3Tcafereh BIMT ST (i) 75 TicTeh ST eIl &1 STHT| 6 &Y ahl
ToRet SRR &7 o A o (STTEHT <iE) o TN R
gyniferd foram S wekar 21 38 o 10.2(c) W 91T TR R
YUY &I HT A T & o6 FTA(sie T Ao gfeeueet
(XfEAT) T STTAT & TUT $H YhR 39 ST o1 TNEH & 1T 2

(b) Frei-gee T

ﬁ-@&ﬁﬂﬁﬂg—% (Far-sightedness) frhEd 2l aﬁ-@;&
R I AfeRT T Y TGS T AT T G HRAT €, G
e Tl SRl oh! Gease el < UTeiT| UH e o3 feret 26T
Torehe-feig wrm=ar foepie foig (25 om) ¥ gL & STl 81 UH =t
T STH H YOI UG o fTT 03 Tl 1 35 & 25 cm |
HTHT SATEreh T TG TS 8 SHeRT 10T I & foh rr it
T T 3 STt FhTRT ot giteueet (o) % i wiehtaa

[EEIE]
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Bt &, ST o6 Fo 10.3 (b) o g21tam 7= 31 39 S 3 3T B o BRI &— (i)
AT T 26T hiere gl sh STk B STHT LT (ii) 3 Tietsh 1 STl &1 ST
T 3N % IUYFI GHAT o STER T (3T 18) T STANT ek TR foam
ST HeRT 8 FH =T 10.3(c) H 21T T 81 Sl i okt =9 giheueed Tt & i
fcfsier Brehfera s o foTT STTaversh i awar Jem i 2

(c) ST-grgfeear
AT T g B o AT HIS 31 ol FHSH-&THAT B ST 2| STTerehisT SAferaa 1
Trehe-foig gL g2 ST &) Weitersh =Iwai o6 ol 3¢ T sh gl sh ST § Feuee
@ H (TS BN 21 3 AW T SI-gTg e Fed | Te ent Ui o it
T B AT FoREeefiel 18 o TreiTero # ST 3T o 0T 3cq1 e 8| hvft-ahft
fopeft s 3 o1 2 & S 3 4 forshe-gfie o qtgfie 4 & Tk 1 T
wﬁaﬁaﬁa&rﬁaﬁwé@m%mm fawrerd! e (Bi-focal lens)
T ATITIHAT BT &1 THT TR o Twhln] i@t § Tadel qeil IqaT ST ol
=l €| UL W Sefed I BT 2| T8 G hT TGN 2Rl FEUE G H HETIAT el
) =T T 3T T BT 81 I8 T ShT a3l Rl YT S H UeRIe i 8
TSRt HET3T o8 (Contact lens) 3TIET I SEA&T SR gfEE STHT o1 TIME
T Rl

o9

1. ¥ o OO &THaT | T AT 22

2. TRz gitee shrenig 3o 1.2 m § ek 0 o2 Tell g3l ol e el < wehl| 59
31 T G T o AT ST HRITer i Tohdl o T ST Afew?

3. WS o W gfee o o gt fefg e frene foig ot @ foreft gl w2 €2

4. Sifce Ao o o fordt forameff it wamauE ge 1 i gt 21 I formeff forw gfte 3w
g difed 82 38 fore TerR Ewiifra foram ST Hehdr 22

10.3 TS50 O IR T STUTAT

HTY STEFT L <ok & Toh Teh ATIATRR i< o6 Telel H T[S T FhreT {68 Tehn
JTuafdd giaT 21 THMIAL 3Tqadeh Is3i o e, St fo g & e # 2T g,
FAuaIfd fohor STl foRoT o THHTAL Bielt 81 quTf, oeel H 78 e foreerud &
STl 1 TorElt TR TS/ o TSR TR YehIRT fohe SohTX 3TTafd 8IT? il o Toh
T TS ot forem shITSTT) $60eh &1 FR{SITohTt ST oI i STRIATRI 91ed -0
&I €1 3 I3 ok o 3ok Eidl & Weh & UT%el Hetohi oh sftel oh shivT shi fErsw stor
8| TG, 37 U (oRATHATT o6 FI ST 2R foh bl o Pyt s & i
T eRTET foRe YRR Tvafda gt 2
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HEA FEIHT AT AU FHLd AT
SIS & A1 4, FEd § I8 1,
FHgWe H ot e dieq g 1
U GHE A 9T 3 Ik I8 H
FATAT S FE o SR Ta?
(1. ToesR T ST 9791 4 Ui i1 %1 o Uil & foa] ®IaR)
FT AT ST @ foh SN T TR G o qvand +ff Sfiferd d 82 310 97 % 9w 98 ek o
Toret F=rEie saferd o Sfia ol TehTer & S Hehd 2
TorehTereiicT SRIT o ST 3.5 TS AT GIoeRE & ol 3K § JATEIehST 3T gIe Steh ohl SIT Ehel!

B ifHar-Sferar & Hifsa T 45 ARg il shl JFEH gRT Ao i o T § dieh foham
ST Rl 21 3T 45 TG AT 60% S=al 12 T & 7 3T o ol 31q: Al 35 g T REH I
{1 T T 3 BH 38 A 3 IR TS, fSeh T gfte e 22 e s v gn foh- o st s
&I § TEAT FMRET?

TG S T sfer fopelt it ST AT STeraT fofTT 361 &1 HehdT 2| <RHT Te aTed A1 HifTiea

1 AT 00 oh Aok ol TAET L Hohd €| HYHE AU Il Ty | difgd saferd, a0

% Tt e 3 e S8 oIS Gshres T e 2, oft Ao1e o6t Eehdl 2

g o UL 46 T o Wie 51 et TeTT ST =) S1a: St o =51 sieh shi g @f=id

97 sieh shi AW fedTTa safer o SR OR AT SRS § 4 fHehTet o

 FeRTe 6 0T 1015 THe o1 S0 TFIAT B I Toh T STshaT & T S6H fohell SRR

forewor 72 =

LRI ETES | TgH (AIDS), TUTEfe™ B AT C (Hepatitis B or C), Sietfifr (Rabies), e

TERITRIT (Acute leukaemia), S&IW (Tetanus), 85T, T MY (Meningitis) AT ARASh

314 (Encephalitis) & €sh{Hd & AT {SiHehT 3ok 0T 4 T3 &1, T3 Te| L Hehdl|
1 e G ToRU TTT 511 shT UShPIA LT &, SThT Heaish hLdl &, AT 3w fordiid HidT &) @il 3 fory
T T T FfeRcdT % 3= HMEST SRT Aol [T STl 8] SeIauT o HIHehi T @Y A 3 a1t
T 2l HEEUT STIEYM Ue faferear-fRiet & fore sRivT fora ST 21 arehat qut A @ AT T st
TEEH 1 T T ST 2

AT 6T T T, it sterdr & difed =R safem qe 1 gfte Ja o whar 2|

182 fogm
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ferameReTa 10.1

Tk SIS 1S W TS TOHT <l TETaIdT & The ShTsT ohi Ueh S oISy
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Tk aleeHIe qeiT =R Ot 599 Iede 1.5 V o1 &1, it (Frshi ficher, seiftem, St aem o i weh

firgraq 21)
+v v Vv V=
—ENGTY
X R Y +f.\_ IK\
>—+"VVVVVWA (&) (o)
O-

oI 11.2 3719 % 1474 % 378994 % fo1¢ fargfd TRy

e Tt TR H TS € ok |l o 9§ shalet Ueh el o1 STANT shifery) oo # fishim-ar XY @ yarfed
B ATt forRg e ok fore Ueftet ot wraaten 7, TR o foi o sft=r forviariar o forg ateertet =it wraate 1 i)
3= & T8 wroft § fafam)
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THoh TR TR H ST et SHTST TR e qr o Jafed g sttt forega e qorm gweh i o sfter fovaia

T HTH T L o THIST qT SieeHiet & T1gaieh A1e Hifs)

IR =I0T B, Tt i Te I ot =T T sht ufider § Yersh-gereh STkt STedisy
forvartae p e feorega e 7o Sedieh et o fore ST 177 aiehferd shifs)

V@ [ % siter I S qem 56 OT st Fehfd st Ser hifs)

w | i § S et PR @ yarfea | fsrm-ar s el w \!
e & de TR amr 1 (A) fnmaia v (V) (Aree/uftaem)
1 1
2 2
3 3
4 4

3 ToRaTeRaTd 31T I 9 foh Sedeh SIoRTuT | 1/// 3T AT
T B W WO BT 8| 36 TR p-7 0T o 11.3 4 fewamy 1gen
et feig & TS ATeAl Tk St L@ gidl 81 36 A, P/ U
T 2

1827 & ST Rferehforgrt STt wrgae 37w 7 foreft g o ar H
SarTTed Tl e 7 o 3wk Rl o siter forarior H oea Heier 1
AT ST U forgd wftaer 3 er o T o 2T el o st forvar
3G Yarfed S ATl TSR 9T o SETTHT Bi €, T TR i ad
T AT 11ET) 8 37 o e et 8 qut edi 3

Vo] (11.4)
3reraT VIL - = IERGIED
2 R
3reraT 4 = IR (11.5)

2.0

1.6} /
1.2}

0.8} +/
0.4F /
L 1 1 1 1 1 1
001 02 03 04 05 06

TN (A)—>
e 11.3

fehi TR % oTq V-1 IT%)| Gt 1T a1%
778 Fwifan @ far S-St ar A yanfed faga
YT gl & favaiat Waera: sgar 8l 7!
371 & A Bl

fayaiar (V) —»
AN

Frfiertr (11.5) ¥ foreft fow 7w emq % fore, few o am w, R v fraai 2,
o am a1 wfcrlver a8 foredt =mersh T 1 7O & foF o 31 H wanfed 2 amer
ST o T AT forier s &1 Sfaiier st ST /e 319 &, S8 ek |TNT o I1e8 O

§ T o 21 31 o o o STem—
R=VI

(11.6)

afe ferell =Teteh o AT R o sft=l forvarie 1 V 2 qer 38 1 A foega e

TATfEd Bl &, de 38 =Teieh sl IAUE R, 1 Q BT
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| diee

1 3 = e
TR (11.5) ¥ €5 I8 Haier oft yred =Iam 8—
I1=V/R (11.7)

TSRO (11.7) 8 ¥ & fop Foreft ifcrrersh & wanfed g aett fererd amr 38
ST o SCGRATIATT BT | Afe SfeRrer ST &1 ST at forld e e 18 St
| SR H s, o TR foreyt aiarer # fore[a ey ahl T STefal ST STTewae &1
ST 31 Hi il Aieear # for 1 aftard fore uftaer 6 forga em it feifa e
% foTe 37 oy ST Aot sTerRTe ot uitardt wferver shed 21 foreft ferera aftaer &
aftaer 3 SifeRrer t aftafd s o fore ST we iR ot ST R ©, Ford e
TR wradt 21 o1 7w e o e oraeReTa it T @ forelt < o fomm
gferrer o farsr o sregee i)

feraTeReTT 11.2

T T5hI O, T 2l cdt, T 10 W 3T STeel qeiT T UHIEE (0 — 5 A TTGER), T W oheit qoiT & St
IR i)

= Y[ HAT (S 1.5 'V 1) i S0TsRH | UHTE § SIS e = 11.4 H fowT ST78m 9w § T
A XY SIS Uah TN 137

10 W <hl dod
I EEAL AR
i ot
L4 HHH 8
A 11.4

T XY H FhTH AT hT STt TTer shi 01 A1 S Tse] THiet oh aTaaieh A1 shifeTg) oot & it
TR FeRTfeTy) (A EHRTT— aftarer ot e AT o TvETd Fed 8 W & el arel fenr))

R AR % T W AT XY H 216 a0 Sl THae H ST T THISK T I1331h ot ded § JaTfed
fergget ey =)

sfaua Xy # fafie sraaat & Sed W vHer & ureats fyA-fies 22 Sutiea Jeqor s dehd
A2

AT ST XY H Tret off waref 1 1a=e Sigeht 36 fShamehetTd 1 <rer wehd 2| I Rufe & iet
13Tk 3T H&IUT ShITSTT| 3 H&UTT ohT foreetwor hifsTg)
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39 foRaTeRaTd H &9 I8 SR Hd © [ [ STeEal % g feegd
g 9T 21 8 T )1 82 5 19ad foRId 9T % JaTe o fofg et 9 e
Fd T, TEfeh 3T 30 JaTE 1 fofler i 8| 59 I8 ST & 15 Setae 1 aht fohelt
qftqe & i o HROT & TR H g foEd U St 81 q, =k o i
SIAEH T L o oA quid: Taei™ T 8d &, S JRAnegsAt o sft=r 3 fd shid
g, 321 o STTRNUT RT 3 i A 81 STt 81 59 Tohr fohet =imeteh & 8t
SAFAT Y 7T 6k TTeRIer gRT He & STt 8| ek & |T1SsT o ATetehl § 98 ATeieh
ForeeRT Ifcrer o Srar B, 31ftres 37T =iTeieh BidT 81 98 Teleh ST gdied Jfalre
STIT 2, JTcereh FhadTdr 8| Gaed Egs &l 98 add S Sod oY T
2, € <1 FEATdT 8| TH |3 BT i forearet 3ee oft e wfadie
T 2

11.5 o8 Seh T o feret <reten T afadier et shear 2

eraTeReTT 11.3

T U, T UHIS, [ HalTS 31 U T5hIM ar [S9 (1) S Tefed] qem e @t i fot 1.5 | foamy sgem

SiTgeht T feregra afiaer g ifsg

1) K
(2)
(3)
O——l
o 4 Py

- |+ + )=
t \_/

R 11.5 39 FReF1 1579 R e =17 TR %1 TiRte (4R T 8, 1 S F % fo7g fagga arae

3T T H it o Uftet # ferre em e Hifs

59 THoRI TR 1 311 shid A & SicreeTiua shifsTe, TSeehl #1eTs | o TieTs SRTHT 1, 3T 1d 21 T

=1 R Aifore i@ fomr 1.5 7 (2) & forfea frm mam 21
UHieX T T AIe IfsTy)

el 9 AR ! GHH TS | o6 oI o A1e ar [(3) § Tafed) & sforeenfua shifsmg) wie aw sht S5 e st

& STk 21T 21 i # yafed forer e foRt e s

foh AR % T W difel T IR [Foret 11.5 8 5 @ g (4) 3191 21 afger & shifew) @ <ffsre 7 ar fsea
o AT 5 W (1) Ffed 2, 9 SRIsR Siel qor ST ST 1S % &%ha &1 o foed o &1 7 e Hifs)

ST TR0 § forepa emr o Wt H St B e @ 2fay
T TR ST =TT ol wfelTs T it et 22
T forega e SRINT fo ST STt AT o TSR F1E o &bt R it sl 22
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I TT TR & ToF e AT ot s S R 3 § Y UTeR i aiedteh STt &
STTAT 21 Ui H {HT aTel T TH TaTs T WISl IR e 9T UHTeT 3T q1gaieh
SIE SITAT 21 UFTet 3 Teaish  qel Wi 3T 37T & ST qieeer 7 fire warel o wm
TS AT EHT ST T2 o & oh AR a1 SIS & 3T o (e [Eeftehtor (11.5)
—(11.7)] T ST A T &H e U & foh foRel =mereh a1 Wi (i) =meteh sht
TS (i) ITehT STTTE 1 F & T (iii) IHep TaTel Al Tl T et
21 ITTE 719 7% gt & fob foreft erT oF UehemT =TTk ot e Sesh! T (1)
o STPRHTATAT QT IHhT STTTE L o & (A) oh SCHATIITA BIdT 8l 37T

RoC ] (11.8)
FA R CI/A (11.9)
TRt (11.8) T (11.9) = TS L T2 &6 ITed 2IaT &
l l
Roc - T R=p— (11.10)

F&T p (@) AT e feerier 8, fSrr =mereh o warel it e wfokrererar e
2 SIfcRTershaT T SI ATk Q m 21 IE foreft warel a1 atfvrermefores Torer 21 amget
q ForaTg At st Sfareehar sTeid & g &, feeht 9@ 107 Qm @ 10° Qm
21 3 foreg ol 3T=a! =TT 2| TS qT hie S8 forglarreft aareif i Sfairershar 102
¥ 107 Q m HIfE T Bt 21 Toelt warel a1 ke qerm Shcrrerskar ST & ard §
Tftar o |rer afEta &t s o

HROT 1.2 580 I8 S & o S2T0eh & 1 T oht N rerehal Sehl STarelt
oT3AT T STIETT A Bt 2| Tiraatt o7 Io=r a1y o 2fver & U= (F8) T
el Tet o & for Foramqet ot SuanT ferea-seadt, 2ieet 3nife | S ar
ferrart o fomror 7 fora ST 21 forIa st o dqatt & fmior & a1 wehm dmeedt
T &1 STRATT foFaT ST €, STeTfefs ShToR oI USRI 2T ST forefd €T o forg
ST & ATt aR o T & fepa s 2|

ROt 11.2 20 °C W F T&TT hT Sgd Tfareshar

I N T
TTAF foreer

1.60 x 107
FIT 1.62 x 10
LSITIERE] 2.63x10°"
A 52010
et 6.84 x 108
cIpe) 10.0 x 10°®
ShiftEg 129 x 10°®
Tt 94.0 x 10°®
TS 1.84 x 107
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frsmqd FHidA 49 x 10°

(Cu T Ni st foraima)
Hrrfist 44 x 107
(Cu, Mn 9T Ni 3 forima)
Frpm 100 x 107
(Ni, Cr, Mn @ Fe s firmq)

forgrarett = 10" - 10"
FIT 10" - 10'°
ﬁ?h:ﬂg?f 1015 . 1017
DR 102 - 10"
HITST (QI@F) 102

* 3T9eh1 3 HTH1 1 T15 T ! D3 STV 781 81 $9 AT T STINT 3779 3Hifeheh Te1 ht
& T % foTT X T 8

IqTENOT 1.3

(a) AT foreft forera sreer o diq o1 Wil 1200 Q 8 @ 98 Sed 220V €9 &
fopaft forpa ey <2 (b) afe forelt forera giex ot et &1 T 100
Q & a1 e forgd et 220V Jia & ferat g o

ot
(a) eHfETTRIR V'=220V; R=1200 Q
FHIRT (11.6) § Forggd 9wy /=220 V/1200 Q
=0.18 A
(b) BH TR V=220 V; R=100Q
FHIHT (11.6) & forgge &1 7= 220 V/100 Q
=22A
220 V o T forgld |1q & forerd sreer o foregd €iet gre oft St arett forra
T3] o ST 9T & gifeTu)

IETET 11.4
ST 13 forgd giet forld |ia @ 4 A TR o < & ae 36k et o s
forariaR 60 V 21 38 & forgd giet fohaft ferera amar o St fearsfariert ht 120

V d T fe=m smam?

ot
T fermn ?, fvata =60 v, @ amr7=4 A

m%ﬁwémgﬂmfz=¥=%=l59
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ST favaiat sIqTeRt 120 V forar Sirar @, aar
%gﬁ%xm1=z=l2ov=8A

R 150

arerta, e forr €iex & wanfed forerd omr 1 AT 8 A 21 ST 2

IETET 11.5

foRell oTq % | m & A1 1 20 °C T A TTae 26 Q & A TR A
T8 0.3 mm &, A 9 09 9T GTq 1 Iga TTIeshdr a1 82 ol
11.2 =1 3UFNT teh qR o aref sht wiersramoft hife)

A

B feam e @ ar e afate R = 26 Q,

FEd=03mm=3x 10" m, AATARHI AE /=1 m

A, FHISROT (11.10) &, T 7T €71 % R 3T I Fareshar

P = (RA/I) = (Rmd*/4l)

A1 oAl Tfcreefud i o gH ITed 8raT &

P =184x10°Qm,

39 TeRR foU 0 AR St 1 31 20 °C T A Tfakreshar 1.84 x 10° Q m 2
|t 1.2 5 59 3@d & foh s ol S faxrershar s 71 a2 2

ISTEOT 11.6
faw mu garet Y fordt | SeTS aUT A HIETE o AR 1 gfaly 4 Q ?1 36 gared &

Fopeft 37T T 2T ST 3T e Ry e o HieTs 2A 7

3 qR T T Ifae 1 Q 2l
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o4

1. Toret =metesh ot gforier foh mept R feft shear 22

2. 9HE e o &1 ari H Al Tk T qoT gEl A1 8l Al S & fore feoregd | S
§ YaTfed aRfY, Stafeh 378 T forea | & wafor fora st &2

3. AW S forelt SR 3Tera o a1 Rl o sffer forariar ot 8o qdl o forviaiak sht g
T TR SATHT L o I off ST Tfaier f=rd Teat 21 a9 36 319dd & Yaed g arefl
forgret emar & e e g

4. Torega et e forga ST o IO STeRIe Y8, o1Tq oh ST foheft {2 oh <l STy
ST 82

5. T=faiad weam & 3Tt atferenr 11.2 § 2T U 3idhet o TR 3 s
(a) AT (Fe) T Herl (Hg) ¥ H 3T=1 foreggd =maish 82
(b) -1 YT TEESS AT B2

11.6 TfaRrerent o Fertar ot TfaRrer

Tt ST 5 S0 5 Wt Torq uieweit o o H € o) 50 31 o foh foret
Tk © SATfed 81 aTel! Tl ST T 7 foh SehT Ik Sl qem 38eh el
o o forviaat R Tt s 21 Ferforer wenre o forere Swemeott e feraat 5 &9 T
it o fofae €S @ 21 38f, 37e g5 e forem ot & fof Tferreshi
TS O 37 o = ot forer SohTe STTsregart fobarm ST et 22

SfCRTERRT 2T TCER ST 3 o6t 3 forfert 21 fomt 11.6 5 e forgga uftay
T T &, v R, R, T R, Sfcier o i Sfcrirershi =6t weh o & g fim
foreTrent sfret T B) Ifeierent o 36 SIS ol SIUfIsh SIS el ST 2|

X R, R, R,
v A
® O
4
n \ 24

<
N

fHH H ——

= 11.6 9959 9 931 gfaders
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oot 11.7 5 ufcierent st Ueh UET €S fowman & e o afates s
Ty fefgatl X o Y o sfter €t &) gfcrierehi o 56 JohT o SIS shi uTeshn

AT T ST 2l
R,
> > A/\/}%/» LGN

R,

\'4 N

N 24

_ K

—{HHH ——();

=ra 11.7 14w 4 gaifsra gfaaeres

11.6.1 JUTHA | HIATRTA TR

7ol 5hg, STCITerehi shi 2IUfTshH H SATTSTe shtd & qf Tieel 8 JerTfed fergiet e hr
AT 82 3T o faxre F1 21T 87 15T, 34 fFrfciiad forameremmat i s
EELEEEIRRIERCE

R 1.4

Tt i o ot rfeRrerent st 2oftse & Siifey) o 1.6 ¥ foam sqem 3=
Teh S, Teh UHIST T Teh Wit it & Sifor i a1 Q, 2 Q, 3 Q
SAT(E AT o TTcRIEehT T SUATT T Tehd & AT 39 (SRRt o T 6 V &t
F ST § AT Tk B

AT 2T T H TITSY AT UHISK T q18 e A1E hife|

Trftex it feerfar =Rt &1 afadierent 3 sfter et oft uftafda s aend 81 2 TR Wi
T TS e I

T HATY UHTST o6 G fereld e o 7 & RIS AT uTd &7

3T 8 ST Tofs et o fore]a oITT oh AT e et &, g el o Urtet ot fearfa
ot freft Tt oAt R1 3HehT aread IE ® for wferierent 3 Srofisha SaeH 3 aiiger 36 7T
T forera ey T Ereft 2 Svefa ke wfrver & wem forege em yenfed @t 21

3T I & FoR favaiar 1 311 o9 forvariadi, v, W, @I W, o I o e
2 a1urfa fcirerss & Aofish e R % offer e forvaiat saftera sfotrerst
3 forvferial & T o ST @ Srerfa—

V=V, +V,+V, (11.11)
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feraTRe@ 11.5

TSI 11.4 % Tor1 11.6 # fo@q 178w o Sfatrereht & Sufishn e &
o X @ Y o offer Ueh AieeHiet amsy

[%:F] FSB] i‘al
X R P Q@ R S T R Y

N

" - K
—1HHH! (2
ferT 11.8

e B T 3 il TS oI SleeHIet il aIgdish 12 hiTST| 3 eH 20fish
S o Tol o sff= forvaiat 1 BiT 81 7 TSI I8 1/ 81 31 el & g
il o sft=r fersariart e shifST) 7 ST HHT shl qerT shifery]

T § Shefl eI e aieertet i oft uftqer & ger S 31 Steerfiet H
fort 11.8  feame, s1gam veed gicirerss o Rl X o p o sft=r sitfeu

T H ST ST AT Tt Nfakree o el o s forvaiat w1 w1 i
TEV, R

T oI 371 &1 fcrigreni o foi ok sfter qereh-vereh farviaiar ATfe) w14 Sfifse
I U SHET: Y, qT Y, &

V, V, V, TV, % e Heftl Fea hifeTg)

T S, Fert 1.8 forre & gt o after 7 wanfea ferera am 721 @@ v
sifoRreres & wafea ferea em ft 721 Avfisew & S 39 FH7 wfodrerent =1 v T&
T Tohet Tfcrereh ISTEeht TTatie R 2, 3 SR ST fid s avie 8, foe afoer
STTeH T 3o Toii T ferier v e uftaer & vanfed o 7 9t Tt 21 Tmed afde

TR 3T T R ST G T EH T &rT 8 —
V=IR (11.12)
T STfCRTereRt o qereh-gereh 31T ot T ST ot X &9 ST il 28—
V,= IR, [11.13(a)]
V,= IR, [11.13(b)]
qm V= IR, [11.13(c)]
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iRt (11.11) &
IR=IR,+IR,+IR,
37ET
Rs =R, +R, + R, (11.14)

T TR & I8 e TeTet wehd & fof Stef srga & Wfckiersh 21ofishd o wifora
I & Q1 SIS T e T R, R, R, 36 AT oh STTe STl & 37 36 JohTt Eer
o1 gfcrer feret off srfeera wftiierss o wfoder & s1feres grar 2)

IqTET 11.7

T Torgld v FoTereht TTerTer 20 &, T4 To 4 Q WTaRie o1 =1eieh 6 V sh siedl
T o 1.9 5 oy S| 6115 €1 (a) Tiva 31 et Siadr, (b) g o
ST forgld T qelT (c) T P qei Teteh o o o sffer feraria aienford

EQIS LY
MW > @ >
4Q
IN I
4 - K
—fHHH! ()
6V
T 11.9 6V #1 311 & 2vfiFa | G1or Qe fargfd oiFd aeim 4Q
&1 T JRI9F
TA

forera v d o1 el R, = 20 Q
SUfTsRA T TG =ITeTeh T TR R, = 4 Q
qa, afae 4 ot Sy
R =R, +R,
R, =20Q0+4Q=240Q
o2t o a1 AT o ofter e faaiat
V=6V
e, 3 o [ o SATER a7 Yarfed et foed |m
I = VIR,

=6V/24Q

=025 A
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forerer Sva e =ITeTeh R 37T o7 e ereh-qereh ST i T EH foera vy
o et o offer fervarter e BT 8—
V,=20Qx025A

=5V,
T, =eteh o Fodi o sffer faryariar ared 2T 28—
V,= 4Qx025A=1V
IS I ANTC &H {SR[d IPT oIt =Teteh o SUTshH TSI i ot Tehet qe
T wfcrrerss & FTaeTfid T sed o 36 qed SfaRree &1 e 3T gt
TR o 30 6 V el % 3t efiaal § SAfSd i I AR 1 0.25 A fora
ST AT N e 36 qedt Sfcriersh 1 ik R grm—
R=VI

=6V/0.25A

=240
8 SUTTSHH T 3hT et T & A8 AT TRl o FHT o sIer 2l

3

1. ot forera aftaer 1 sareen st Gifee, ™| 2 V & A7 9@l 6 52, T 5 Q
faree, T 8 Q fates, T 12 Q Tt qor T v et @l 2ofisha o
AT =

2. Wlwwﬁqagwﬁ%qwsﬂﬁuﬁuaohiﬁwl%d ERCRINEIEIRE AN
T 12 Q & gfeRiees o G & s favaiag 9o o fog dieedier emsy) e qer

JTceHIeT o T UTSHieh Til?

11.6.2 UTIhA H AT TTaarereh

HATEY 31 o 1.7 7 @y 16w, Siig T el o Tk HarsH (37era sedll) §
TR T EESTd i Tfcrierent sht e W e d 2

L M
feramereTa 11.6 N R
= afcrierent fsmes fedrer shast: R, R, @ Y S T 0
R, &, 1 94w XY ST o 11,10 ()=
7 feETy STTER 39 HAISH HI TF el Th A yi
T FSA AT T UHTT | AT it
gfaiereht o TS o UTLshT § U dleeHiel
+ft wehfera ifi —HHHHF o—()
ferT 11.10
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T H Sl TS T UHTE SRl AT Teh A1 ShITST) /I STy feregar e shr ey
[ 3| AreeHiet i ik ¥t A2 hifTe) sad ure TR o R o sfer farvaiar
VSIS BT &1 ek Sferrersh ok R o off=r farariar oft 1 21 3eeh Sitey e
wfqress o ol T qUs-oe dicedied AN Fteh 1 ST Hehd! 2l
(Fe 11.11 3Ram)

+®—
AWM

R

X

[ (9]

Y

Y
¢

K J

S R

R 11.11

Ft | W el HenrfeTy) aftwer & Ui o dieedier fepre fifery) o
11.11 7 e 6w Ui &1 Sicrre R, & A0l § i it THiet
T 91T /, AIE TSIy

T YR, R, T R, W YaTTed 81 areft e oft Hfie) /1T $eRT 9T SHAT: 7, T
LRI 1, [,T& [, 5 T defel 82

I8 ITAT STl @ b 3t Toreld €T /, SIS ol STeieh 1Tl & Satfed & aret

qeIeh SIS % FRT % SIe 2|
I=1+1,+1, (11.15)
T ST STTcrrereht o a4 WetSi o1 e SfaRie R, 31 Scrrerehi o a1 waiter
TR 39 T R TR e IEH ST Bt &
1=V, (11.16)
STk SfcrRrereh T ST kT 3 @ s O g ST gt &
I, =V/R, I,=V/R,; 3 =V/R, (11.17)

iRt (11.15) @ (11.17) & &H 9T BT &
V/R,=V/R, + V/R, + V/R,
3T
I/R,= I/R, + /R, + I/R, (11.18)
36 T &9 I8 T et Wehd § fob ameishat & SR S o &g
T Tfcrer 3BT eshu e et o Seshu o AT oh SRTeT Il 2

IETE0T 11.8
9 11.10 o 9ftaer @ # A SASC Sfcfieshi R, R, 7T R, % H SHA:
50,10 0,30 QT s= 12 V &l a8 & i fomam w21 (a) T
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Sfcrersh & Safed for=ld €T (b) Theer § Yarted et foRld € ae (c) ahaer
1 e g aieferd hifem)

4yl

R,=50,R,=10Q, MR, =30Q

e U favaiay, v=12V

ST ST Tarrersh o ot ot oft ferartar sam €1 2, 31a: ikt & wanfea
Toreg e sht UieReT T o foq gr ST o e =1 ST 2 €l

R, & vAfEd forgrd |m /, = V/R,
[=12V/5Q = 24A
R, & vATfEd forgrd |/, = V/R,
L=12V/10Q = 12A
R, & vATfEd forgrd € 7, = VR,
L=12V30Q = 04A
e & Sfed el e
[ =1+1+1,
= 24+12+04)A
= 4A

GHTSRLOT (12.18) | et SfcrIer R , 56T HI §8 SehT ST fofalT ST Heell &—
1 1 1 1 1

- =4 4 =
R, 5 10 30 3

YRR R =3 Q

3STE0T 11.9
1112, %R, =10 Q, R, =40 Q, R, =30 Q, R, =20 Q, W

R, =60 Q, & TAT ITcRIeIehi o 56 fo=Ima sl 12 V & |IfSa fora L r

STAT 21 (a) Trer & e SRRYer 9 (b) Tfer & yarfed et e W

BNk eIy T

T e

T AT 7 e T 3 SRR R, R, B T

e iR e wfede R, 3, g Rt e §) 36 R L
—

R,
= s 3 S i SR R, R, T R, PR o | cowitn
e wicrtrersh foreshr Sfcrrer R ST Sfcreer e i &) o tsheor Biswwel
(11.19) =T SUT KT O &8 STt Beft & :
I/R'=1/10+ 1/40 = 5/40; AATR'=8 Q %ﬂ a1 3 Ao oRiges!
aYgr qr
76l TR I/R = 1/30+ 1/20 + 1/60 = 6/60; % galer ! geTlal fargd uRye
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FATR" =10 Q
TH THR, FA TR, R =R+ R"=18 Q
Torere T o1 AT e T i o Tt ST T R ST st oR 4 e
&Il 8—
I=V/R=12V/18Q=0.67 A

T T € T Topelt 2iofterg, ferea wfarer # 31 & 3fa aef forgra e e Tt
& 39 T T &Y § I ATk Tei 8 fob & Torelt ferggar wftwer # forgret sreet
T forgrd ST shl 2Avfisha § WA shl| SHeRT HROT IE @ foh 378 Sferd TR &
Tl S o o sTerfer firr At ot ferera et 3t stTerwareha 2t 21 (3aTeee
11.3 2Rau)) Hvftsig qitaer & Ush 9@ &1 € Bt & foh Ster aiaey <61 Ueh 7y
1 AT e ST T € Al T ¢ ST @ I TRue <67 371 i3 e el
AT Fle ST e, faeicaa e o wa! hl ST H sTesll hl el
ST 3T ST BNt <@ & T AT forsteft- et 1 aftaer & @t arer wom
G H bl T T hid EY TE oWl BN foh Shdl T8 WIS sl shi gad # awll
SISl ol STl T €, @I el shl Saetdl ol $8eh folid ardshn aftae # forra
T farfre S |t 3 foriiota &t STt 81 ore afeeer 5 et Sforre weieRr
(11.18) 3 STTE 52T 2| I8 foris &9 § el {2k TEwIh BNl 2, Sl T b
sfatrg - a8 qen 3= St w7 @ w1t s & fog e forega amo <
AT Bl 2

o4

T (a) 1 Q@AT 10° Q (b) 1 ;103 Q T 10° Q3 Terrer qredshy & waifsra fohw STt
& T 579 qo T o Hefg § 319 T ot s

100 2 3T T forgrd P, 50 Q 3T foRld 2Ieet q1 500 O 7 T S et 220 V
o forrd |ia & aredeem § St ) 39 forea swadt o1 wfre @ 2, o afs wom |
o | HATSHA L 3 A1 o8 31 &1 forefd aRT <idll & STt o1 Fforart ot 21 e oft 1
IS foh 34 forera gt © fopat forga amr wafed Bt 22

UfteRd H SASTA A o TA T A IiFadl bl Trdshd § GAAT L % &1

2.Q,3 QTAT6 Q% T TfcRreehi ohi FoFE TR HATSIT BT foh TATSH T T STe
(a)4 Q, (b) 1 Q=P
40,80, 12 QT 24 Q Wity h AR FSferi ! ford TerR TRATTSI L foh A &

(a) SAfersRan (b) ey wfdier yred 21 Tek?
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11.7 TEr=Ia 4 o6t Ardi ST

T ST & foF At 1o St ferera Sett o &i 81 9t o fiat g areft Tamfie
AR Tt 3 a1 e o s farveiat Sea=t st 8, ST et & gt foreft
Sferiersh arora sifrereht o fofeft forshrar & ferere ermr sanfea et 3 forw setagit
o 77T ToTfET AT 1 SH ST 1.2 7 Ag 3T fopan & fop fter  forega ama
ST T o ToTT B bt 37T Sroft el el T&T TSl 21 I8 Sl gl =t STt
7 forega o ST T 9, W g8 6 ol il 1 S I YA il A (S
T ST TGSt ShT SHTT) H ST &1 ST 81 | 6l Frstt T I TR 36 HT !
I A T T BT 2, S EIE % a1 Jf et 21 SHeRT Jequr 9T 76 310
<f7eh Sffae H L €, ITeT0T o AT & Forelt forerd e ot ik shrehl ey aeh
TATA & T I8 T 1 ST 21 gk foredie At forere aftae fore w9 @ wftees €,
3FeIfel sl & sharet fcRTerehi b1 Ush HHE & AT & a1 i ol Sl (aqt 91 &9
U ST o &Y H &1 gl Tl 21 30 forgd T =61 q1oe e hed &) 59 9w
=1 AT forega e, ferera geadl St Fferit & fopar e 2|

siferrer R 3 foreft wftrrerss o fereme hifSre, o fomr om 1 wanfea 1< 21
T ST 37es frt o st farariar 7 (R 11.13) B AR SfifSe seqr@w= 1 5 0
ST JaTTEd BT 81 O ATAST fasfeiat /& ganfed 84 § foran mamesrd 1O R) 31a:
BRI EE T YO Tt 31 ST BT =TT 37 B g aieaer 8 frarfre srfer

o9
p=v_=vi (11.19)

AT THT ¢ H G G IR BT TS 3l TS sl P x ¢ B, S Vit o s 2
I G @ ohY ST STl 39 Fool1 b1 9T 1T 82 T8 Sooll SHT o &9 J Tarersh o
3Pt B STl 21 3 Wb fopett wermeft foreya ey £ 5T weer ¢ & Sea AT Y A’

H=VIt (11.20)

31w o1 T [ErefteRaor (11.5)] SR ot O ST gt &—

H=T Rt (11.21)

S8 et T 10 T2 hed 21 38 e & e T @ b X ¥
fopeft wferieren o S B et o (i) fee e wferderen ~ .
ST 81 STl foreld €T o a7 o SThHTadt, (i) 91718 ae /

ferera ermar 3 forw ferdier 3 SFsRETAT @ (iff) Sq@wT | '
% STRETT et 2, foreeh ferg fore o sl & frega
4T aTfed B 31 AR uftferfert # S U Jed . L

aift o e 1 et i & s e v "

['= V/R ¥ BT S8 T & Flfed Foea e iRl o s o oo smmharbrafer e o
3 T FHIEFOT (11.21) T STRIRT 8] ; ) )
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IETE 11.10
foreft forere et  Srfrenam QT o€ 3 foTg 840 W oY @ & STt ST Bt
& AT 360 W T Y 36 AHT ITFJ BT 8, ST AT ol &L e &) At
forera | =l dieedr 220 V & a1 T TRl | foRgd o o wialte o 7
qiEhetd 2hifey]

A
THRTT (11.19) W BH I€ S & fob FHawft s1fer
P=VI
59 Wbt fere[d a1 = P/V
(a) ST AT T T Tfyehay 8, q
I=840 W/220 V=3.82 A;
e forgrd seadl o1 farer
R=V/I=220V/3.82 A=57.60 Q
(b) & A9 i R e B, a9
I1=360 W/220 V = 1.64 A;
T forRgd Seat s wferrer
R=V/I=220V/1.64 A=134.15Q

ISTET 11.11
foret 4 Q wfoRrerss @ wfd Aehe 100 J ST 34— &1 W 21 Tferierss & it w
[EEEISEIREII I
A
H=100J,R=4Q t=1s V=2
FefieRtor (11.21) & g6 SfeRre & afed fomgd &m i Jred gt 2
I V(H/Rt)
= V[100 J/(4 Q x 18)]
= 5A
HRTOT (11.5) & Sfadrerss o okt o fovaiat v o a8
v o= IR
= 5A%40Q
= 20V
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1. Tordll forepa et il SR It 3o A2l Bidll, STelfeh WHT ATI SIId A0 &1 STl 872

2. UHHSH 50 W fawaiat & 96000 FHEATH SATCIRT i TAMIANT HLA H Ica=T HEAT
afterfera i)

3. 20 QU i s e SEal 5 A TorIa amr it 21 30 s H 3eq=1 o1 TR T it

11.7.1 T w6 ardia ToTe o SATTETiNeh ST

forelT =ITeTeh H ST Seq1 ST fore[d 9T ohT e el aform 2| srga-of feurfa
T g STaTSH BT 2, TR a7 IwN R Sttt HT H ®iaid R 2l
fora aftwert # STafter arom, after & Sfawdt o a9 | 9fg el 8, fes
SFeh 1O 6 iercl €1 et 2| fereld g, feregd recy, ferega gy, fergga sheredt corm
forra Eiet St o AT W AT o gaitod gl 2l

T QIO ST STANT WehTRT 30— ot | oft Bra &, St foh & foregd sieey &
A B FET T T % A Pl IeT FAT BT AT T B Tk ok T AMMSY
qTfeh g ST v Bkt JehTST 3¢~ ohi| 38 3a- 3= a1 W et T2t =iy
S o AT I S h [TT ST (T1sh 3380 °C) 3T YA fofarm ST 2,
ST Il 1ok 3! U Seet oTq & Fre[auiet <o o1 ST shleh i ohi JTevd
T Tl ST =nfEw) I sreet o Temtae gfte & 1R Arggie T 1
g il STt 8, Foree 36k dq i A | dfg 81 S 2l dq SR STHAd St
HTYERIIT T HAT o &Y H Tehe BT &, T FHH TH 3T T faehia FehTT 6
w7 oft gfterier grar 2|

SIS QT 3T Ueh I AHIT SUANT forgld TRt § ST 8 et RIS 8
g afwert e | sht gua, foredt oft stTervae ®9 8§ 3o forya 9w i 3
SATfed 1 B S, AT 2l TS T FFoRT o @Ter A0fish § WA d 2 WS
foreft Ut aT] S1a v o R ST Zohel BIaT =, Foreeht 3ferd et ieh &, 33Tl
o TTe— UM, 1o, STRI, T1e 3Tfe) aife aftaer o ferelt ffase A & stferen
T 26T fereld T e ST @ a1 I AT ok AT H g ST 8l $H WIS AR e
STl & HIT G 22 ST ) RIS TR 1 H7q o R ATt Jier 37T 56t S
o foreratielt waref o SISt W T STt &) BNe] aiael | H§ SUANT 81 et wst hl
ST FRT a1 A, 2 A, 3 A, 5 A, 10 A 37T 8reft 21 39 forera st o afwer §
S 1 kW ol forera STfert 3o Ty Sver Rt 2, S 3/ 220 V IR SRITerd i &,
1000 W/220 V = 4.54 A i forepa e senfed gt 21 36 T # 5 A ST
T RIS ST FohAT ST =1feg
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11.8 Torgga wrier

3 3o et smefrett # T stera foram o for o6l e <t et Rl wifer hed
21 IS o ST B ol T T +ft FferT e &
FHISROT (11.21) 0 B ToreT T aitaer # Suve sTera &t foregd St oAl
FUITC BIT | $9 foregget Snfer ft gl 8 ek P ol 36 T e hld &—
P =1V
Jgal P = IR=V/R (11.22)
forer wrfere <61 ST AT 12 (W) 21 I 39 ek ST 3Uer wferd &, Torerdd 3@
T | A T o anfed et 2, St 3¢ 1V forvaier o sreIferd s St 2|
R Hehi—
W= 1aex 1 WfmR=1VA (11.23)
12’ iferd T BT AT 8| 3T: ALl SATER H TH Hoh I oIg AHH
(fercTrae) T STRINT 3htd 21 T feheiaTe, 1000 3T 3 sTeR EaT 21 =k forrd it
STfekd T Y T U Bl € SHICTT forgfet Sisil sh1 Arsveh 12 il (W h) 81 1
e ST ekl 3T ST 1 T T BIelT & 1 ST ool Uoh A2 BT B Ietl &) foregal Sooil
T SATATIE WA fohattane et (kW h) 2, T8 = siteranat § <gfe” #ed 2
1 kW h 1000 JTE x 3600 HHS
= 3.6% 10° TR T

= 3.6 x 10°S[aT (J)

I § TANT IE FieId @ foh fopelt forea wftder # seiaie STed 8id 81 98 TTera o &9 fora
STS 7o forra st 1 forpa siew, forera v qerm $o SAfe S forera =t & soidg 1
iy | el 3 for ST i ST iTeft erefe et o1 ST O 8 & S FT ST Sl o feg
WA #Ld 3

IFTE 11.12
TS forgd el 220 V 3 I3 8 S 21 Afe s € 0.50 A e o wenfed
Bt & A sreat <Y rfert T 22

A

P =7
= 220V x0.50 A
= 110J/s
= 110 W
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IETE0T 11.13
400 W 3TTHA T 5 forgd Whsie § =/fa Iramm ST 21 3.00 T
SIfer kW h 3T & & 38 30 foe Tk S o foTe st o1 7o 1 22

T
30 fomr H AR gT Sue Fel Sl
400 W x 8.0 /i x 30 faT = 96000 W h
=96 kW h
T9 R 30 T qoh LRSIt bl A H ST Fel Holl hl Hed
96 kW h x 3.00 kW h ¥4 = 288.00 &5

oA

1. TorId O ST e ST o &L T (HeieoT o fopaT STra 22

2. IS TSRAHIC 220 V o forgd &1 & 5.0 A Tl e i €| Hiet i wrfer frertfed shiferg
AT 2 ©E H HIS ZIT 3TN FHll THeh{erd shiTsg)

2 )
forelT =ITeten o TRITCT STaeMI ohi G Fore[a T sht ToT hidl! o) TITTeT o T8N SeiaeHI
srarTe 3t fawm o forerdier femm aht ferera e <t fe s 2
TorI T =T ST AR UFRR (A) 2
forett forera wfitaer 7 Serarg =i a6t 71fer e ot o fore & foreft fe Stera st a1 ST a2
T 37 TGl o off=r fervartaR Seot et 81 38 fonariar ot aitee (V) H #1d 2
Sfcrrer Toh UHT TUTe €, i foRet =Teteh | gt o SaTe ol foliy st @) 9 fora am %
afwror st it shear 21 Sfader 1 S1 e 3 (Q) 2
a1 okt fram— foreft it o fl o sfter ferariae e senfe fomre em o st
21T 8, T T 34 98 2 fo fokiers 1 ad S @ =ty
foreft =Teteh ot fcrver SEehT SieTs ox e SEehT ST e 3 Shet W faeira: Foft sFar 8
TR 36 yard st yepfa W oft foreft ot 2, food s s 2
SfisRe H TSI 980 & Sfareehi 3l qedt STeRrY 3eh SAfeerTd JTaue oh JT o SRIeR ardT 2l
TEshH H GAITST SicrTershl o H=e o qod Tialre R Feferiiad defer g saer foparsirar e —
1111

— =t —+—+..
R, R R, R,

p
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TorelT SIfRTereh W &7 STera SV o1l oh 30 TehR e TR SITT &—
W=VxIxT
fererer wiferet <67 AR AT (W) B1 57 1 A forega &mr 1 v forsrarier ox srafeet 2ieft & o aftaer &
I TfeRT 1 AT BNt 2
forre it o1 TR HTTh fohctae HieT (kW h) 8—
1 kW h =3,600,000 J = 3.6 x 10°J

J

T

214

SR R o ToRell TR o Zohe ol Ui SR AT H SHIeT SITAT 2l §9 Zhel i BT Trshn
G L 3d &) AT HAISH o1 qodt Wl R & A1 R/R' ST 3l 0 &1 8—

(a) 1/25 (b) 1/5 (©)5 (d) 25
freaferfad & & s-ar ug T aftey § forega wifer sy Fefir 72t ear?

(a) 'R (b) IR’ (c) VI (d) /R

Torett forere sreet shT STHAT 220 V; 100 W 81 S/ 36 110 V R SITTd hid & ad 38 g1
I9veR IfeRT feherft areft 82

(a) 100 W (b) 75 W (c) 50 W (d)25 W

2l =ATeteh AR Sk IaTel, TS qeT s 90T &, Toret for=la aftaer # vt 2fisha 1 31k
TT aralshm & WS fop SITd 81 Sofishar Qe wradsrm SRS | Scae SSATSAT T STt
FAT Y

(a) 1:2 (b) 2:1 (c) 1:4 (d) 4:1

forelt forera ftarer o <1 feigatt o sfter farartar Ao o forg afteesiiet 1 formr ehme wreifor
fopam ST 22

fepeft el o AT T ST 0.5 mm TAT TFERAT 1.6 x 10°° Q m 21 10 Q Ffcrer 1 gfediersh
ST o FoT fea sl T sht SATeRarehdT 8112 Jfe S ST T8 3T R o dl Sfcrler 5
AL J?

forett wifcrrereh o Rl o sft ferartar v o farfi=t i o forg et wanfed ferera et 76
T A A few e €

@R 05 1.0 20 3.0 40

V (@) 1.6 34 67 102 132

Va9 [ % s U1 Wit 38 Tfarersh ot Sfadrer J1a shifsig)
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8. forelt ar3T wfcrlrer o wfcrliersh o Rl & 12 V ol sl ol €IS i 9 IR § 2.5 mA
forIe ey sraTfed @it 21 Screreh 31 Sforre qiteh (T shifv)

9. 9VH R EHN0.2Q,03Q,04Q,0.5 Qa9 12 Q % Filleehi = q1o 2A0fsHA J
HTfora foram mam 21 12 Q % ok & forat forera am wenfea anft?

10. 176 Q Sfcrler ok foha Sfcierehi <l qreish | GRS o o 220 V o forld |Id & 9ais |
5 A forra gm yatea &1

11. % TRMSY foh 119 6 O TTarrer o o1 Scrierhi sl ford TehTe Eeford i foh ST SRttt
TR (1) 9 Q, (ii) 4 Q &N

12. 220 V 3T fRIQ ST o START 6T ST et 98 § siesll 1 3TgHaish 10 W g1 afs 220 V
TS § STTHA SR [oEd 9T 5 A € T 59 1S o &l dI o sitel fohd siesl qraisht 3
HANSA fohT ST Hehel B2

13, Toret forga Wet ot aed wie &1 WfoRiesh heferdi A T B ol &l €, TSIH Scieh T Sile 24
Q B AT 37 TIh-TIeh, AUIshH T STIET UT4sRH H HAITSTd hich START fohalT ST TehaT 81 AfS
I8 WET 220 V T9=[q B | SATSI shl STt & AT T Sheel § Safed (o S T 72

14, Trfcriaa e 3 Sedsh 3 2 Q Sicriersh ST SUyer Iieria shl gorT shifod:—
(i) 6 V i S8 & gfSrd 1 Q q9m 2 Q Avfishd TASH (i) 4 V 0 & GAifSd 12 Q q9n 2
Q T ITEsHH SIS

15. a1 Torgd e o 9 Teh s STgwdish 100 W; 220 V FIT GHUSHT 60 W; 220 V &, forela oa
o W1 ATk H SIS 21 Ffe fergga STl oAl dieedr 220 V 2 4 forga #e & feraft e oft
STt 27

16.  Toret stferen forgd St ST et @ 250 W 31 213l W2 ST Ueh B¢ ok Sl Sl @
AT 120 W AT Torgld €Tex, Sit 10 e o fof =t ST &?

17. 8 Q SIICRIer T 1S Toreld B 1et foeld HE € 2 5 T 15 A Tore[d e it 21 et H e o1
1 X iR it

18, FAfctRad b e i —
(a)  Torere oot o et o fmfor & ST CeRATS STt ST € SR R foRa ST &2
(b)  TorId Ao ek i siS- 2Rt T foreld SEadl o <ITeieh Y6, T3l o T 0 et

EERIEEINEIREY
(c) o] forerer ftwelt 3 SIofishe SIS T ST &l e foha ST &7
(d)  Torelt AT T iy SEeht HATTE H1E o &bl H TR o are fohd Jehr aiafdd
BT 27
\ (¢) Torere T=moT o foTu Srr: shiow e Qe o AR 3T ST T [oh3T STaT 82 j
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1065CH13

Tl o TUct STEAT § & ferera ey oh arefier sreli o oI | 3T fomat

ofT| eI 9T o 377 UM T 81 Hehd 82 B9 ST @ 1o [gd gETeT
A TfeTeh 3 Wifer AR AT 8§60 T T [ AR B o (7T 73T, T
foraTehaTTy #d B

st R " TeraTeReTT 12.1

t sl 5T Ueh HeT AeT a eiiorg aem g4 foer 12.1 Hewie
W SFTEN feregd witarer o o feigadl X aen y o st e

(AR XY TS 6l g o dead T 2l)

59 T o AR o e &fast w0 1 wh o1 ferg=e
g gwehi g3 i fearf e Afvm

for 12.1 et § sl oot feregd wiwer 8 feep e senfed
YTq & TF @ T9gd gRT Ja1ed I T o)

foepger g faifaa el 21 T S 1 ferfr F aftard o S iforg

T @d & foh g3 foraifia 81 STt 21 36ent R dted &2 39k I8 319 B foh afel
% AR Y vaTfed fore[a o 3 vk el T 3 foRaT 21 36 TR B I8 e
TR & o el ST Sereheal Uoh-qaL o HeifRrd &1 el T <farehi o feregeter sl

Fa ferfyeram sfteée (1777-1851)

1901 RTaTeqT o6 ST SSTIehT W H e, 56 [ohRara STEES  Seesshed i qHg
4 e foTireR VfeRT T3] & 1820 5. H 3781 STHEHTd g WIS foh forell g
A forRge o safed s o o & Tt foeeeft 7 forar Sea= et ST Sauit
o TR T HATEES 78 THIVTA Toharm o forege crorm <farepedl e Haifera aitereand
&) 3o STTEET 7 3TRY ST 3-8 Sreniferalt; S 3, Sefiforsm, aq ehifreht
TS T G foT| SE 1 6 TP | <{Tohiar &1 oh dToIlT T W SRS W@ T 2|
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T IeohlU TS o TR | 3179 oRIT e Tehdl 82 0 ST W §H JoTehld &rl
qT 36 TR o forgld-<[erehial SWTal ohT STEd | BH forgd-<erehi qelT forerd
et o foroer & oft sverer R, S forere e 36 ey e S g 2
TEh AT & BN TorR[d ST o forr o off STkt ST shidl, ST TG <eiehi o
forgrefter srTer ot et 21

12.1 ki & 3R &1 @y

T 36 q2F | well-Hifd gifera & fo6 forelt g-<fare % fehe A W fasper=ran ot
T3 foafta 2 STt 81 area 7 feepeeres i 93 T B1eT 3 ok & 2t 31 et
Teerer=reh =1 93 oh AT THL T S 371 afeqor femradl =ht 31T wiehd hd g1 3
e 3l T Heohel T AT T T ST g 3ToralT ST $19 hed o o T,
St afégor famm it SR Hond AT 2, 36 aferunet g9 sToET afar ga wed B
forferer foramenamd % ST & 1 Sefor fora 2 foF <eent & BTt gat # TR
STfcreReuT Qe ferTefier ¢7ait & TReT STreReor 2iar 2

24

1. e o ke @M W feepeare it g3 forafia @i gt St 82

feraTeReTT 12.2

Toreft Ferafert uemel o1 SuT ek ST SIS T U 9he
HTTS TEY

THh sfiisi= Th Bg-Fereh (A

BE-eTh o AR SR THHHH &9 § HD Aleel [SaIsg
(Fe 12.2)| 300 %1 & foa THe-fesarraes 1 Su=mT

fora ST wehar Rl forT 12.2 9 o & fehe & eyl w4
3 S I S Y FugdTey| & ki & el % srgfaw wifad &
T AT J&I0T hid B2 ST 8

et T i ferr 12.2 F qwiie g e & srafterd o ot 32 cea
T o et H T SaTeerd BT 82 A8 Ue wT THERid st 82 ek A9 =
I o & H ST T SR HTT 81 3cT: Te=vl Tk st 3l ALH HLal
21 36t oI % FROT TS0 39 TN o e H HaTeed g Sar 8 foret ek
o TR AR T 98 & [STEH 6k el T HEe ohT ST TehdT &, 36 Feh b

forId T o ey
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AT G FEATT 8| 78 LT ook ST Siteeol &2l wiRad 2rar &, gk

& et T fEuuT et 2

T Toreft BS-feTeh o =T ST TehT & T ST i o 3T hig ST T

&7 areaa 10 T ot Be-sieen Y e &t YT e wehd B

feraTRea 12.3
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T BS-Haeh a1 T B feepegelt et

foret feraferdr veTel & SIS aiiE WX ferdehTa T Tt TSt 6
sf=iiefi=r 36 <ue 1 ay)

[ereh b AT L@ sifd Hif

feerer=it =T <oreh o 3T 319 o e o SIT3Y) T2 i e
el 27 Tkt <61 afeToT $7el <fsTeh o ST e ohl 3T Hehl
AT 3] Feereh o1 3T g9 T o I ga & L AT AR
REREZGIRS
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