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o fopet oft Tremarfieh 21fSyforan & geamm s 7 ar Aoy grar & 7€) fommm eterfa
forelt +ff Trem e SATIsRAT o 3eTe Tedl shT el SeaHT SRR deall o Hel
oI o S BidT 2

THL IToGT H, ATk SARTSHaT o6 Teel Uel SHeh LT edieh dod o THTIS!
6T AT T Ted! 8] ST 86 ahahTet| HHTEHT 3hi Hfetd AT STTavae gl HT
T FHISHOT (1.2) HfeTd 8?2 HATST & THHeF THISHOT ! SROTeg Hqferd
FHET HE|

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

ik + T 3 — ik wcthe + rEgiee

ST YTee-THTHT hi Ffaiad Temi-es THieoT § S311T ST ekt &

Zn +H,S0, — ZnSO, + H, (1.3)

HTEY, THHTOT (1.3) H X % =1 6 ST SR o deall o TCATI[r 6l e
T T

TarEfIen rfirferamd ue geieRt
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TR § gHTuTeTt IqTE | GIHTOTSAT
W . D . D
<hT @& (LHS) T T&=ar (RHS)

/n 1

1
2 2
S 1 1
0 4 4
FHIRT (1.3) H, T o =1 o A1 ST o T dedl o TCATU[SAT sh! ST 98T
2 gafer 78 Tk Hferd TaTafh TR )
e & o TR FHfiehtor T Hferd i T SRITH i &
Fe +H,0 — Fe,0,+H, (1.4)

TOT 1: T THIHTOT 1 T 0 6 FoTq Her Tae Selieh 9 o 9 3R
TS St ST AT HHISROT Rl EqfeTd d EHd st o et Fo |l aiad
T hifery

Fe| + |HO| —» |Fe,O,| + |H, (1.5)
ST 2: STEAd GHIROT (1.5) H Iaferd farfir=t deail o aeamopedl sht dea st
EICEIIIE L

ATTRTIRT H TRHTUTSAT IqTE | QIHTOTSAT
e . \ : D
T G&aT (LHS) &1 G&aT (RHS)
Fe 1 3
H 2 2
O 1 4

TYOT 3: G o ToTQ T 3Tk ATV 3Tt AT 2l T8t Hferd shIiog, =Te
o8 AT B AT Ic1e| 39 ANk H Tl 37fersh GLATY] A1ed el shl (T 5
HTIR T & Fe,0, 3R 30 SIS qed bl A4 ol 33 S AT 6 TR-

TTHTY] & Selfeh ST ST halel Tehl

HTFE IS AT ! EqfeTd A o fAIg—

(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 & Aok
4 ST qeall ot AT o Tl bl Fe1 9ae Fohd & Sl oh SIS Ty h

[EEIE]
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HAfoTd s o fAIq 8 <4 Tqutier e 4 H,0 fora wied 8, Sk H,0, AT (H,0),
T TR T & TfeTd THROT 3T 36 TR ST
Fe| + |4 HO| —» [Fe,O,| + [H, (1.6)
(SATTRTh ®9 | Hford FHiehom)
TROT 4: Fe T H 00T] 37l +ft et 7 €| ST & fohel Tk deal ol Fept 311!
G 2| ITe B AT T & HfeTd SHIHIIT H STEGISH LI 3hi Hferd d &
BTSSIS T Sh SIS L o (oA 31§ ST BTSGIS STU] shl {1 3l 4’ T
ad gl

e I =

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

TOT 5: UL T FHIROT hT S SHISTY TAT AR Tl I AT ST 3 T
I 81 1T AT foh shefet et &1 U ded €, Fordl Tiqferd sFAr oI 2)

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

Fe %1 HqfoTd & % foT¢ 1 3R &H Fe o 3 00T <id 3

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

TXT 6: 3T H, 9 H(Ad THIHT b1 ST oh (7T &H FHIHIT H ST ST 6 deall
o ATV il TS T afieher Fd B
3Fe + 4H,0 — Fe,0, + 4H, (1.9)
(Hfere wishTor)
GHISHOT (1.9) H AT 3T a6 el o TCATILST 3h1 T SRIs | 3Tq: T8 HHiehtT
S GfeTd )| TETAToh SR 1 Hferd i o1 34 fafer ! fee v graren farfr
FEd €, FTh HoTe DI qUTieh AT o 0TI T STANT ek FHIFHLOT T Hferd
L T T L B

e AffRaTd v e
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TOT7: AT FTATUATIAT ok Hehel FeTaT— S0 fore Fferd Tt (1.9)
T T O ST hITST)| T 38 T TeR0T & BH STTeRTehT qeiT IcdTa ohl Mifeeh
aEYT o A 8 off F 2T 82 39 GHieor § STkl it raensiy i s
BIEEANER K

T THIHTT % STk FEATqul s o g SAfeRIeRT T2 3earei
T3 o1 o TTe ITehT Tereh STareetT hi +ff =TI SITAT 2| ARt qoiT el
o T, S, STefer T 31 STaerel sl shusT: (g), (1), (aq) TYT (s) | SITAT STTar
R ST AT IcUTE STeT STl | =Nied & &9 § 3URkerd 8id @ 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 SITSTT THfieRtor (1.10) § H,O & §TY (g) Torar a1 3wzt fopam mam 21 71e
31T B for 3@ SAffonan § STt o1 ST 9 3 ®9 § foRar T B

T BT AT ok 1Rt 7 iifoeh STareer ot emfiret 7 foram Siar 8, Sie aeh
B ICFOE T |

spf-amedt srfurforan i aftftafaat o fo am, g, Scorer anfe &1 o die s
Frem & Saran A= evrfar S €, e

CO(g) + 2H,(g) —=— CH,0H(1)

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

TEY ORI R 3T ek 7 T T SR (1.2) 3 Hford S wehd 82

o394

R | ST gt SR T i A @i foRa ST 22

freferfiaa tremafes stfwsranstl & g dqfora e fifae—

(i) BTEGISH + FAR —> BRI FAIES

(i) SIfeEm FANES + UEHIET Tothe — W dothe + UQHTHEH FTAREe
(i) G + T — AT TESHATSES + BTESIeH

frferfiad tifshanatl & foTg 37kt STaree o Herdl o |1y FfoTd TERI(e FHIH
ferfae—
(i) T | T FANES AT HITSTH Hothe o e STMTsRaT ek Tifsam Feiiige
1 ToreT qT STECRIe SEH Hethe T HFa sH1d &
(i) BT ETESIHATES ol foeta (ST o) BTSSaaliieh STt o foreta (St o) | Afsferan
Foh TITSTH FARTES T fITaT 9T ST oH1d 2l
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1.2 TR AfHfshaATeN o ThRT

FHET 9 T T ST L Tk © 1o TETA (AT 6 o TRl Teh el T TRATO]
O A o TCAT] H Fel agerdl 21 7 T IS AT Forsror & e S @ 3 A &
SITER ¥ Tireror & 77T 3 areqa #, fopelt Tt Al # wAre & St
SATEY % g TS ST & ¢ varelt a1 fmfor S 81 wwemorsdt & off=r fafi= wew
o TS o S H 31T AT 3 qAT 4 H ST |

1.2.1 IS rttsRaT

TsraTeReTa 1.4

U i T 9IST hicead ATTgS q9T
T g = o

zaH -t st firems)

o7 sfieRt T TSt shifeTe e o 1.3 &
feamar T R

T 39 1T 3 I3 TNE gaTT?

HicEaH STHETES S 6 AT Aol § AR 0ok 31 §Y I (hicwaw
B3 IFaTSS) ohl fHior snteh 31k AT  SoHT Sea= hidT 2

CaO(s) + H,0(1) —» Ca(OH),(aq) + %I (1.13)

(FerT 73T F3 9T <) (T T =)

Y AR H Hicday ATHETES d9T S ARt Tshel 3cdTE, hicaad
TISSIFUTES ST & UHT 1fferan foraw a1 am &t & 31feres sifieries fieret tehat
ICUTE =T THHT0T L & SH EASH ANIThIT Thed 2

9

HT ATY ATAd 5°

N

I sht Afufsre § ffifa 3 gu = o o 1 ST e ot wihdt R o forg fope s
8| HIHH SIS AEIES AT H SUTEIT hieid STEHTRATES o BTl eiwft i & SATsRa ek rami
T hicHI IS shT Tk Udel! I ST T 8| ThET i o a1 o SI1Q Shicead ShTalie i
frwIfor BIaT 2 3 368 a9 =wWeh 37 STt 8| Ueleh 1 I8 8 o STHTL T U@k &7 Wi

/

CaCO, &Rl
Ca(OH),(aq) + CO,(g) — CaCOs(s) + H,0(1) (1.14)
UWE@W) (hfegam)  (FEiH)
TS, HRATST AU o % ST IeTeeon o =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 YToCT H BH e Tehd © (o ST a1 AT &1 & 37ferek vare (qed AT 2Airek)
G ek Uehed ScUTE o (HTUT shid &, UET ATThamstl ot wani arfsrfehaT
FEd &l

ToRaTeRaTTd 1.4 ¥ & I8 +ft S fof 3ATere AT 8 SoHT 3ca 851 388 ffshan
Torsyor 7ot =1 ST R) o sAfifsramsy & Seute o fmfor & wry-ary oA oft o=
B & 3 FeuTadY TrETafes arfurfsRaT wed 2
FeTEY SATHTRATST % 5 31T IaTeRoT

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

&0 |eft ST & fob Sffard e o T a1 St ot STTarvarsha gldt 21 I8 St
T WIS & T BT 31 e TR o T @ vard S-S gwel # 22 S
£ ¥ AT, 3T qAT 51 | FIEE15SE BIAT 8| §7 FIARIZSE h 22 H b
ST BT 21 T T[T SN I hT SIRTeRTaAl § 3ufeera siiaeise 8 et
Tl Sl YS HLaT 21 39 ARITRaT ot fosiy = vae 2, et stesem 3
STEATT 6 | HT|

CH,,0,(aq)+ 60,(aq) — 6CO,(aq) + 6H,0(1) + Ixsit
(iil) STeh-TfeoTaT (LA 57 T farerted BIe shuTee T off Frearerdt SAfsrferan

T & ST 2

forameRam 1.1 ° &t 7$ rfufshar & T &l
gy, fSeH Uehet 3cdTe ok T o grer et
I BT B

1.2.2  fore (aruees) arfafera
feraTeReT 1.5

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

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

B e oreed aTell Traet] a1 TH e aoiT e o TH 3T o IYETd e o T i 3fam)

F1 |8l fafy

8
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T AT €T e fof e Hethe et o B¢ 4 & aitedd gaiT 82 et &
TE | I 3 Sfreafore (fafkre) wer st ft 1 ¥ wehd €

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

HTY @ Tl © foh 30 SAMTRAT H Tohet AR 22 F BI-BIE IUTE FaH
AT 21 T T Terarer srfuferam 21 mf s ot %8 "ehe (FeSO,. 7H,0) &l
TSRt STeT T 3T 2 3R et ot T sTaed STTaT 81 e SUXd IE Witk HATaTss
(Fe,0,), A SEIATRTEE (SO,) TUT T JEATFTEE (SO,) § forifsra &1 siram
21 ik SATTEE 3 €, SeIfeh SO, @ SO, 7 €

FET & T KcTH FAHE T hicadd STHTSS TUT Hle- SEATFRS §
foriTora &1 Uer s feritst safiaforan 2, foreshr e farfir=y e + a2
hicerm STEATSS T AT AT AT AT G AT Fed ol F9h 3ok ST H o
Tk 3YANT ©ite o Ao o 2T 21 37T o g1 St S T sfushar B S
[ERISEETAA

CaCO,(s) —FH_CaO(s) + CO,(g) (1.20)
(ST HeeR) (AT AT =)
ot fornetT rfsrfsran o1 wen 1= Serewor fomamerattd 1.6 # fear mm 3
feraTeRea 1.6 \\\\Q
T Fa Al | 2 g TS 159 T 90 oA rg

fome @ T Tt T Tehga SaTAT o FU
T 38 T Hifse e for 1.5 7 fewmn

TR
HTT T ST S 13 TR g1 & al 3
e A

AT @ foF ot &1 A1 gt IafSia gar 21 T8
A3LISH STEHTETES (NO,) FT 93T 81 I8 HAflra 3a
T BT §—

2Pb(NO,),(s) — T 2PbO(s) + 4NO,(g) + O,(g) (1.21)
GERIEEA (TS HATHATEE) (ATFEST  (SATRSH)
ECIERIEE))

Y, ToRATehaTT 1.7 T 1.8 7 31 718 %5 31T ST0Ee SATHBRATE i

e AffRaTd v e
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foraeReTTa 1.7 Qwﬁ?ﬁm
ETEZISH

ek TATEEeh SRl §1T A1fSTT| g@ehl defl § 2t feog shieh

Y TaTg <l gTe o AfNTT) 3 fessi | shiele Soideis EKCEE) — R -
waﬁﬁqﬁwﬁs%m.ﬁﬁww%l P L
T SISl i 6 dlee i Al & S ARy
T H FAT ST ST foh SIS S0H ol 1Y) ST e
i e e 1 g 8 e A e .
et 4 Y 31 siTifeR TR Y A F €
RIS % T IeeT Fh @ AR R oV
A T 9T ST e 36 ST hi TSl & fer 1.6 71 71 Hegasrre
o foTe B1g difem)
T FeFEIS TR AT el Sd g€ S| 3 elel SHMTohd Fefl & STt b foreelTiud T ad 2
FAT AT AT § Tehid 19 T ST THH 22
ST ST T 6 | A ST e 3ve AT e 82 Aty
T STt 8% HIwerelt 3hl M1 TETeTa o §8 o SR TR 39 71 3hi it shifrg]
TSI — 6 =0T I {3187 ZRT Ararerigeish foram St =nfe|
a1 feerferat # o/ e 82
T et # i e 3ufter 22
feraTeRea 1.8

=T few 1 2 g foea Feiivss <fifs)

SEHT TT 4T 22

SE T TSRToh! ATl at oh foTw el oh S o T <ifor (= 1.7)1

fear Tl T ITETa fHeat FAIsE & U7 1 2fgu)

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

g F wr H faea sl 3ufterfa § fcar Feinree s feat qur s 8 fo=iisi & o 8 TEr erar 2l
FARTEE JEX T HT I

Ryt 47 T 21 2AgCI(s) T T 5 2Ag(s) + Cly(g) (1.22)
Torear stTge oft 36t wepm S1fNrfshar st 21
2AgBr(s) aﬁww s 2Ag(s) + Bry(g) (1.23)

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

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

e[ STl ohl SATereaehaT Bt 2 i tffsmenatt & St stammfya el 8, 3
FeTene Srfirferar e 2

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

A

1. el ueret <X o foreram o1 ST Tl i & fa g R
(i) WaTed X’ T AT qAT 36 G [Ty
(i) S (i) 7 forg uerd <X it ST o @y A frRan fefaw

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

1.2.3 foreermum stfafsrar

TsRaTeReTa 1.9

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

(A) T (B) ¥ Fifed &t g5 a1 W o™t diteg
Tedeh TG | 10 mL SIoE Hethe o faera efifs)
21 AT T G & AR AALHIE @ (B)
% I T o fIetde T o 20 fome o (e
1.8 a) Goll T WRIT| T A o ToTg Tk shiet i
31T ey

20 Toee Iz=ITd ST et T i Tethe & foaetaT

CEIRSEEICRSIIEW
AT (A) AT (B) T IR Hewhe o fareaia o et
@t AT et 2l et (R 1.8 b) shifs]
T HTHE o [T H ot shictl o {77 2hl ToT aTet o (@)
1.8 (@)
A (57 1.8 b) @ e e e e

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

()
I 1.8 (b) SFTF1 @ TES 91 36 IRIA Clle &1 FHIcT a9 HIq G & facra &1 g

e ST ShIeT 6T T 0T AT 1 T AT HTOR FeThe o foler o et 1 Hef
F I T
39 foramehand | ffetiad stfsrar gs—
Fe(s) + CuSO,(aq) — FeSO,(aq) + Cu(s) (1.24)
(T ) (T TH2)

50 SAISHAT A IR (AT § UL deel 1T Rl hiq Hethe o foferer | foreenfi
T fea = ger feam & srfufsran st fomenam sifsfsram shed 2

foreeTae SAT5Ra o %o =1 ITTET0T—

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

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

(FRFANES) (TS FANES)
iR qrer oie, shioe shi 31 37feres fsramefiar dea &1 o

- I hT 3Gk ATk © foreenfud st ad g
% 1.2.4 TEfeeuma srferfera
Hifeay ache &
d T T e feramerema 1.10
9 .
ﬁ ¢ e N Teh TETAT § 3 mL AIfaw gethe o foee
/ fererert e et s
Teh 311 WA H 3 mL ST Fdige o)
g fareret =t (et 1.9) foe <fifsiy
o 1.9 ST T T2
ITH G T GIfSTH FARTSE F7 H{07

il fagm
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AT <@ T vad T 3 Weh yared k1 {07 Srar 8, S Siet # 31foreia 21 39
srforcta vered i &Y wed 8 e At § sy v i g 2, 39
AT FTRIsHAT hed 2

Na,SO,(aq) + BaCl,(aq) - BaSO,(s) + 2NaCl(aq) (1.27)
(@rfeam (@ferm (e (@feam
qeh2) FANTZS) ) FANEE)

TET I BT /2 Ba®* @91 SO shT AMIThaT & BaSO, o 3191 <kt f3ior grar
Bl Tk T IS Hifsad Fearse 1 off fmfor g ?, it foeem A € war &1
rfrforamd, o STfishTeRt o sfier STTEHT T STeH-UeH 8T 8, 3 fgferemam
SAferTsRaTy ad 2

TeraTeheTd 1.2 T & <, S 3119 1€ (11) T8¢ TUT IR TSRS
% forerat ot fufsra foam om

(i)  3TI&Y fore TT T 12 AT AT ST Tk T T T Hohd! 82
(i) 38 AR % g Hqfora Tt gt ffay)
(i) g off fgforemus srfufsran 22

1.2.5 SY=EA TS AU

R 1.11 =t

TRAT TSRT 4 1 g IO F01 it 3 T
Fhifste) (Feet 1.10)
SATI T S@T?

T U1 1 HTE T 1AL SATHATEE (1) 3 Hed| T =0¢ STl
31 I I gaTed A S
IT I HTFETEE FIIL H STFHTS o AT H &7 2 ) ;
hIGL DT R HTFHI5S
2Cu+0, __ A%, 2Cu0 (128)  d e
Ifg 38 M et (CuO) % U BTZSISH T JaTfEd sh STl Tdg ht hrelt
TR [T AT B S 2, FRien g feerfer o foredia stfufsram w1 gt 2 qorm iR
T 2T 2
CuO+H, __ @ . Cu+H,0 (1.29)
rfrfoRa o e e foret uarel & Siferdie shT gfg Biel & T hed & foh 3uehT
ST g1 2| T S Sffsre & foret waTef & SIS 1 g9 BieT & d hed
2 for SaeT sTo=eA et 2

I 1.10

TaTafTe STl we weteRTor 13
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arfferat (1.29) T 9 (11) 3HTerTES | TS T 819 81 &1 ° T4y I8
HIATIT T 2| TTESISH H SATFEISH T Jhg & T 2 FHIAT I8 I gt 2
sperta, forelt tfrforar o e AThIeh ST T quT iR 7ot BT
31 37 AR AT S TuerE STereT Yetem JTRfhamd hed 2|

ST
CuO+P|12 o, Cu+HtO

| EEEC ! (1.30)
T SATHTSRAT o e 1T SaTe0T 28—
/n0+C — Zn+CO (1.31)
MnO, + 4HCl — MnCl, + 2H,0 + Cl, (1.32)

arfufsrar (1.31) ¥ wiem Su=fia 89 CO a9T ZnO AY=Rd B Zn
EECIRS

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

S o TN o AT IT €H e Hohd & foh afe ferelt srfsrforan o wered =t
SU=RI T BIAT ©, STol SHH SIS 6 Iig AT BISSISH T g BreT 81 vaTed o
SIS BIT 8, STel SUH TR IS T BT8 AT STESISH i Jfg ardl 2

TeRaTeReATY 1. 1 R €314 S1NTT, TSTEm Ueh =Heha e SaTelT & @ B T3
o =1 a7y (SATFETSE) § 38 A1 § a9 I8 Tad gerd AHIREm
FATedTSE § uitatdd 81 ST 21 39 rfrfsran & frfif3rey o1 su=r= giar
? T IITIA?

1.3 T 1A 2fer e # U= srtafsharent & et
I SET 82

1.3.1 H&mur

ST STIT ST BT b I ol -t 8 ey wrwahiett BTt €, Tifohe e Sl vt
S T ATITHTRITh YL T sh e =16 SITelT &1 T2 58 S5k 2hl eile ST T hed
1 T A YTqAT H ol UHT & e BIelT 21 T ST <ATat oot dtsl 0L = el
TR o 17 O €T foRT 22 el g o T STTH-UTH 3T, SATRAT TS o 6ofeh
AT & T F Wi Bt & 37 30 R By Herur e ) =i % S el
T I el 3 FHIL &L TId ST HEIRUT o 3 3Tl 2

[EEIE]
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HETROT ok SHTOT L o Biel, T, WA 2l LT, STETST qoiT o7, Toreioert e &
Y et Y Sga @fer Bt 21 R T HEATOT Ue TR e 2 afaued @
e B & Y 3Tfueh T|T @ ST 21 AT 3 T SATIRT TR 3 TR § Aferh
STTHRRT STed BRf

1.3.2 Taeharitear

THTIA ST (AT ETEl T ST Tel FH ok Tl T8 ST @ el STk &are AT
ey Rt et 82

SR B T A Te T forspe el 81 ST & oI 37k &a18 T 78 a1get Sid
| ST A T ST el |TH R H SO Tk aitet gaTef (Sfer Siiarefiehmen)
foreme ST 21 aregveft st § e ATt T & o o i 8 S 2w
T S & foh Forem a9 aret faem Y Seft § @ ATefisH gt 3au 1gie
STET 5w TR 19 | 9 L Id & ATioh ool ol S A & Hehl

A

I. ST @I 31 I I DI ACHE o forera § oIl SITdT @ al foer i 47 #91 aae
ST 82
2. TorameRara 1,10 @ fa=r fgfarcemam siftrforan o1 we Semew difvm)
faer srfirfsransty o Su=lRid qur sa=ifg et 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, 3cA1E Td SlhicHe: &9 § ITeh! ifcieh STaee i Jafia
LT 2

TET ek TR T EfeTd [T ST &, SEd Hiehor § ST qT 3cdTe, I &1 3TR
Tt STTHAT T 9T A aTel Wedeh T St HEAT SH | HiRT 1 Hqferd g
TS 2

TSI SATfeRaT o &1 A1 31 & fereh el firets Uk o vere s 2

forars srfsrfore wrs STferfsrar o foradia et @1 formst stirfsham & wehet uarel forenfsra gt
g1 AT & Aferek verd A Rl

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

TarIfeR SAfafRaTd ve T 15
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TSFT Sfsfopamaty & S7saT AT STIRINOT ErT 7, 378 STt SAffehamd shed 2

ST 1S Ueh el GEY e oh 36k ATfiTen & foreenfid st <aT 2, foreamom stfirfora 2t 21
feforeamam STRToRa T 2 STCTT-STCTTT THT] AT TRATI[3T o g (3T1) T AT9H H STEH-J8H
T 2

JraeuT TTRaT & Aferct™ SAeur ITed BT 2

srfsrforan § vererf @ SHATeeliSH a1 STESIS 1 ANT AT B it BT ) TSRS T AT 91
BIZEISH T BT SATFETHIT AT S FHEATAT 2| SIS BT GTE AT TTSGISH T ANT ST

\ EZSIE /
—AERED \

1. <t g afufsrar & geiyr O s |1 e e 27
2PbO(s) + C(s) — 2Pb(s) + Co,(g)
(a) T SAU=RE B @R
(b)  HTE SFHATHATES U & T&T 7l
(c) IS SUITA & W Rl
(d) I ATFETES IR 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 82—
(a) e rfuferar
(b) faferemum erfirfsra
(c) forarsm sfwrferan
(d) Tacume stfaferan
3. Cie-El W A SEe Il TR STt § T BT 82 Fel St X T @y
(a) ETZEISH T U A FANEE ST 2
(b)  FAR TG T TR TIESHTSS T 2
(c) IS safrfmar 7 gt 21
(d) TR 0T U ST ST &

16 fagm
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10.
1.

12.

13.
14.

HfeTa THTIfe SR SR &2 THTAfe HIEHT oh Hqferd T a1 SATawe 82
T3 el ohT TETITe WE1ehUoT o &9 § GRE(dd L w0 Hqierd shiteTy|
(a) TSI SESISH 9 ¥ TANT Hloh STHITRT 1T 2
(b)  TTESISH HTHIFS 16 1 AT H T84 B T STt T WL SI3HTRATES ST &
(c) UHMHaH Tethe % @Ter HAMIEHAT L SfEw Fdigs, YoMy Fdiiss ue
STy Tethe T SAIET T B
(d) TIERRW oTg ST o "o AR ik TEREW SRS EETEe Td SIsgeT |
Tt 2l
T3 TR SISO Shi EqfeTd 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 forg wiqfera Trmafe e fafae—
(a) FHCIH TTESIHATES + HIa STEHTTHTEE — HICIIT IS + STl
(b) N + e amgee - i gee + faeax
(c) UHMHIH + T FANEE — UHHIH FARTEES + FH1aL
(d) ST FARES + TR Tethe — JTEH Tothe + TR FARES
e sttwfsranstt & T edfera Tamate gt faRay o gois SAtiwm &
YehN SATSY
(a) IR SHTES (aq) + ST SATNSIEE (aq) — TEREH TASTES (aq)
+ ST STEE (s)
(b) TN FEH(s) — S HAHTEE (5) + FTeiA STFATETES (g)
(c) TRBEISH(g) + FARIM (g) — TTZSISH FANEE (g)
(d) BAREE(s) + BTSN 3T (aq) — WM FANEE(aq) + BESISH (g)
Fererdt ue AT ffsRa st e 3ref 22 Serer dfsy
YO Sl FEHTET STRSHAT 1 Shed 22 Ui hifsg)
Tornem afsforan =t wais erfvifsran & farodia =t sveT STTaT 22 37 SAfrfshamet & fore
it ferfia)
3 oSt SATsRansAl o Uoh-Ueh Htehor feTRay, S Seam, werrer o foregd & &9 |
ENIRCEEIESIG IR
Toreedm e Tgfereemum srfrforansti & o siaw 22 37 srfwfsraneti o avierr fafany
Toreat o 3 W, fieat A1gge o forera & Riee STH s o fofq iR orrq g foreermas
Tora StTar 21 39 wisha & forw erfirfsrar fafan)

TarEfIen rfirferamd ue geieRt

Rationalised 2023-24
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N

15.
16.

17.

18.

19.
20.

JraEoT JTRITEHAT & 3119 T TSI 22 SSTLT R THESY)

AT o T AT 19 o ST W 1 uet sl s iy ek o T &t 3erewor <ifsig)
(a) SUEEA (b) A

Te Y {77 o1 SHeREN dcdl X' %l A i ITTeAfal 5 7T ot T a7 it 1T 1 &1 ST & 39
T X' U 37 shict TT o FifiTeh T 19 18]

TR ol ST hl BH U F1 i &7

T U ST Wl URTe b ATSgIS & SHTiord @l fohal ST 22

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

(a) HERT (b)  Toemamiferar j

o\

frfaRaa framerema FHifsre—

IR S A 32 A, B, C a1 D § ffga sy

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

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

I wethe, STHIMEH A15ge, foiet itk Bethe Ud @le ohl Siei ol &1 S=eT o qiHTor
& SIS SFATT: ‘A, ‘B’, ‘C’ 9T ‘D’ sfioht T STATT-3TeT SToieh 3H feamsy)

3 T Tk 0T ST qTHH AT 39 A1 TSy

TAT AT foh 390 et ©Y SARITsRamd Soumard) & qeim shie |t st 87 J

amfges TehaTehema ~

18
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Toreet SheaTatl H STear foha 1T foR WIS T WeeT Ud shedl W1e
IS | T shusT: 377l Ud &1k o hRUT BIdT &l ATS 3Tk IR
ST TS TS STk WIS shi oh ShILUT TEAdT & Hifed & a1 3119 hiv 971 IT=R
FAT? e o, Toeent 2 sfT et i faerm?
IYITE ST | AT foret Torerd a7 e e 3179 S © foR o7ret we
&7 Uoh-gHY o THTEl sh THTC shid &) AT vy & gl e o1
YT fehaT B
1 IS fof Sl T o T8 = €t @ed Ud shed et oh sirer ot off|
3T ST & foh TRl ohT TG @LT BIAT & AT I8 A1t [oTewd 0 Sl AT
24 B STelfeh &t T TTE heal BT & U I8 Al f1eqd I3 shl F1aT o 2 2
fTew® Ueh STehfeh Gereh BIaT ol $H Yo &edl (turmeric) i Teh UHT &1 G 8
T AT et e e & oF T e OX @ TSl o QT WX ST &Teh i Jahfdl
AT |TE TTSd & a9 36 gosl T {7 -1 &I ST 82 Aok S T ST
ST | 9 oh U¥ETq a8 T | et T 3T 81 SITaT 81 37 T &1 3l S o fofg
ST TIATTT (synthetic) ¥ S AfereT SRS (methyl orange) Td TR
(phenolphthalein) T 4T YT L Hhd 2
T ST H EH 37T Udl &1k shi STTomana o S o S7eeee ohidl| g8 STHehi
STl B fohs ST ol &7 <kl Ueh- i o STl shi | oL ol & |1 & afeh
Sfa | TS ST ATt T TN H AT Jrelt sgd € Teeh aeqal & o d off &0
ST |

e A1 Tt ke ek had B

1065CH02

forere forerar st 1 o1 {Seh BT & ST, TR TSt W o foT=i (lichen) He) & foehTeT STTaT 81 T
36 e ohl TRE SUANT foRall STl 21 fefere foretar Ster =t STt 2iaT & 7 2 &ehia, a9 98 St
TT 3T BT 21 95 TN SThfeh Tarel; S-St o My, gedt, grrg o, fefer vd safem s&
&% il ot i vfeat foret foremem & st et aamten oY Sufrfer st gfed a1 3 sTe-ameh

J
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oA

1.

TR 19 et 2 778 21 38 © Ueh § 3TH{d STl Ud 319 a1 § ¥ Ueh H e
forerar e e o el foer 21 afe strvet shaet aret foremar o foarm St & ar
AT Yo TEFAT H T 7T 92Tt ohl J&= il shidl?

20

2.1 A TS W o THT ek TUTUH HHSHT
2.1.1 TERTIAT H 377 T &H

ferameReTTa 2.1

TorsTeT AT SRITTTTedT | BTgg iR it 37t (HCI), HewIeh 31 (H SO ), Tsfeeh
3 (HNO,), THllfesh 31l (CH COOH), HIfead BEgirTss (NaOH),
SHfewem FEEATES ([Ca(OH),])] W FTSEATss (KOH) Hreifrm
TIESTHIES ([Mg(OH),]) T ST eTienss (NH,OH) % forerrt &
T THA o)

S T3 T S Forerar 1 U Sfe are e H SRR | WA O Ewt 2.1
% o1 frefafad gee & Sueht it Hifsg

a1 feremw, Fior forenw, Seieriferay we afere i foer & @y foe
fererar 3 1 H e aiEdH B &2

ST eqoT Bt et 2.1 7 fafan)

I 2.1

foeaawr | @ fotera | e forews | diRtewdtoE | Afdret s
AT foreram foreram foreram foreram

QT IR o ST I8 e §H ST & (o6 I3 TaTel TR © T 87| o e qaTef
B 8, Tomeht 7ier Sttt m e aream | f3=1 21 STt 21 3= 7l (Olfactory)
T FHEd 8| ITEY, 30 & FH Gaehl hl S

ferameReTa 2.1

e el §S TS AT E= UG o IS shl Ush AT o At H A1) It
1 8 T ST STSTC T o T TSt H Ta 1TST) 376l 39 U o Zohs ol SUANT
T U &I oAl ST o foTu feram ST HehT &)

7aH ¥ 3 zohe fifSTe v SRt i o it Shifs

7 TIw0 BT L@ 30 § U Zhs T ag HCI e 1 5w ofd vdh gt
A9 NaOH forerar =1 % o< s1fery)

3T TRt BT ST & TRt SR TTer Y O St i)

Rationalised 2023-24



3T Sl =t ferfag)

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

Tk Gt § a7 HCl forer ue gardl a9 NaOH o1 fefrere efifer) 1 4 aq
AT THH T % e STeret 3H RS SHeh! e sht GF: St 2hlfq) Ffe vier
4 IS AT @ 1 3H &S HI1SY

SE YRR A7 HC1 T @ NaOH o ®T T o e (clove oil) 1 7erH AT aRera
S ST T 3T9 T&I0T =Rl @St ShifoTq)

IATIh J&I0T o AT I ATAT, TS U 17T o et | & fohd 711 (olfactory)
e ohl A8 STANT fohAT ST Hehall 87
A T T o T (e T[OTeHT ol GHE o6 [oTT HATSY, 5 HIT [oRaTehettd
T &
2.1.2 3TV TS &Ik ST o |vel Shet aTfrfshar shea &2
forameReTTa 2.3

o1 2.1 3 STTAR ST AT HITT)

T el § T 5 mL q G 3 Sl ol gaH arer i
TS STy

TR e o Zohgl shl e T 3179 &1 e &7

IHTSI 719 i ETEH o faera 8 JaTted ity

IS o fore # Jereel a9 o d 87

STt g8 HIweI! %l T ATt Jrelel o 19 of Sy

T AT Y& FLd &2

F® 31 37 S HCL, HNO, T CH COOH # €19 7€ fshaiTehed ™™ aletist)
e Reurfer  SATTRT a0 T 8 AT fie?

L 1

I

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

ITFA, & TS o1 d00

Rationalised 2023-24



ST ST foh X a1 775 ARl § 1, STredl | BTggIoH TCATO[ST
BISSIS 18 % &9 § foremo it & 31 sk Rfirer s=1ar 2, it wraor gd 2
VA o T HTq 2T SATHISRAT %h1 6 T e ohL Fohdl &

FA + U1 — T + TR 18

19 fSi stffsramati st Yeqor foma 2, s/ 319 Seht aHishtur fore dehd 22

ferameRaTa 2.4

TS TGS H 151 o %© IHER gohs Ty
I0H 2 mL TS TESIHITES 1 Hie (HetTeht 39 T hifrg)
TCqTaT, ToRATehatTd 2.3 o STTAR FSRATSAT %hi SIeUsT Ue ST9 J&ful il fTiag

38 Affshan & e Tohm § forg Tend & —
2NaOH(aq) + Zn(s) — Na_ZnO (s) + H (g)
(afeam fSeke)
HATY ST T AT H G: BTgGISH el =, fofiq Telt tfwrioramd wvft ey
EXSIERCE RIS

2.1.3 9T AT TAT UTT TTESIATHRIAIAE ITFA o T Y
AfTfeRaT otd 82

fepaTeReTa 2.5

T qrEAfeat e 3% A’ td B’ @
it i

TETAT ‘A’ H AT 0.5 g HITSTH HTelie
(Na CO,) ST wel Taedl ‘B> # 0.5 g
Hifeam BEgeMTEHE (NaHCO,) HifSY
AT R eT H T 2 mL & HCl fHersg)
AT T ferreqor femam?

ot 2.2 % srger s fafa § sefed
T BT T o I (hfowEm SEgETEe

frererT) & s Ao e 1o it it
FTeH SESATFAEE 714 1 sifufaa Fify

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 ShIeH STEATHFATES T8 T T o T § TTfed i W,

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

AT HTHAT | ShTe STSATHRATES Yalfed i 0 T rfufram ardt 8—
CaCO (s) + HO(l) + CO (g) - Ca(HCO) (aq)
» (S T farerasfien)

A9 (limestone), @ISAT (chalk) T HIHET (marble) Hicwad FHraie
o faforer w9 &) @il 91q FIeE T BTSSSHRTEINE 3l o |re AR ek
TAT 9T, e SEHATHTES U STed 1 &

39 TTSHAT Al 39 T § T T Hehd &—

YTq el -e/HTq BTSSRI S + JTFA — AT + Hlsl SEIAFAEE + A
2.1.4 3TFCT TSt ST UTEUR hat TR ohea 82

feraTeReTa 2.6

TG H AT 2 mL NaOH ST EIIe o o1T Taf 36 a1 6 hiRTeshife foerm o)

[ESREKIRUER Ik

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

a sffsra firsor o &1 3§ %18 aitady st

3 T o ST BT AT o1 T F1 Saat T1T?

3 ST 1101 § NaOH 1 % sia HerTsy)

T SR T: TeATel T 3T & T2

3Tk fer=T & UaT 4 Bar 82
S TohaTehetTd | B Jeqor fera foh STeet ST &k sht Sfefd Wl e eTeh g1
YT T ST THTC &1 ST 2 TR A1 39 b forg wehet &—

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

FTT TS & T SAMTRAT o qRUTHEasy dauT q9T STl ITed 81d & q97 39
IR0t ST TeRaT ohed 8| g SerdiieRtor s1fifsrar sl 39 yenr forg
Fohd &—

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

feratrerea 2.7
SRt T TR SIS T 3T AT ANSC T Tead e Iuw i-¢fit ag

HESCRIREAC SRR
ToreTer o T o 1 SN ST HTATSS T AT gAT?

ITFA, & TS o1 d00

Rationalised 2023-24
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19 ST foh forerar o1 41 +fiet-g i 81 ST Ue i TS S Bt ST &1 forer
T ATT-g i T SATHERAT H 9T (11) FARTZS o S o SR BT 2| 7] SHTFTES
TS 377 o it B aTed] FTAT= 31R31T3RaT ohl 39 T foTg dehd @

YT SATFATES + 3THA — AU + STt

T 3R SAMThAT o foT TrtertoT foreret 38 Hqford shifsg) ameh ue 3t
st SATfsRaT o gHT € Unfcdeh SeTSS 3TRT o T ST TSRAT Shich @IavT Ue ST
Y& HLd &, 3 YTfcdeh STHATEE ohl AR AT1Ee it hed 2l

2.1.6 &Ik ok AT AT caeh ATHATSE hi ATTTRATT

TSRATRaTY 2.5 H SATIH el STEATHATEE T hicHaH BIESIRITES (I T T
o ot g8 SAMTsRAT el hicHaH BTSSIEETEs S U &R 8, s SIEHTEEEs
o |1 HATHGRAT e AT Tel ST T HHI0T LT 2l <{foh I &k To 377 o6
i B aTett STTIfsRaT o THE €, 31d: 7 8 Ty frertel TeRd © foh stenfeass
SIS STEATT Tahidl o 2 2

o4

et Ud dfel o ST H g8l Ud @2 9are i e W Afe?

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

IS 4T A <A’ T BTEGIAAINGD TRt o @1 HATHGHAT AT 8 T Faaree
I Il 81 T ST 716 STerclt Hiwerd! ohi 3T el 8l Al =T ARl & Tk &
Hfcerem Faee &, A1 38 sfifran 3 fo wgfia Tt wHewr fafay

24

2.2 Tt 3T TS TRt W SFIT AHTATY &2

STIANT 2.1 W B0 o fof avft STt o T TETfeh TOTe Bid 8 qore! |
U1 R BTl 82 T fSRaTehaTy 2.3 5 3 b o o wry stfuferam s qe et
IFA BIESISH T8 3T~ L 8| 38 IaT =erdT & foh aeft 1eat o grggiei grar
21 3TT3T, TS TRaTehetTd o WTew § §H i L foh T gTsgiee gad avt Rfrw
3T B 2

feraTereTa 2.8

IS, UhITd, BTSgaliich 3TFe, HeRNeh TR TS T forered oo
Teh ohieh JL a1 shicd aTTeRL ahieh shl 100 mL & sfie § T 2ifsg)

Rationalised 2023-24



o1 2.3 % STTER I T 6 ATee hl Toh skl o QT SHa
o T Uk s qeiT e & qreay ¥ s sy

A it H AT8T o HCl ST foregd e arfed shifsiy)
et foram ot g werfieh 3T o |1 resy)

SATA T eqor fopam?

S ORTETUT] SRl TTeh IS TS URehIge oh foIetit! oh |1 STeHT-STehT
ST e AT a7 Yeqor feram?

Sos T T feurfa § Sterar 82

31rc Y Teeafar & syeet Stete e & St fok o 2.3 o femmn 2.3
AT B W ST AT <G foF RIS U eshieet ol forer faega St 4 37 1 Trer g
T TTCH Tl B 8| Sesl % STei § I8 UelT <ot & foh 39 forerar @ forera &1 wame T el B
BITET 21 STty forere B ferega e oh WaiTe 37vet H Suferd 37t ST gR 2 2
Al § I H T KO € HCLH CI, HNo, # No,, CH COOH #
CH,COO", H So, & SO &Id €| <{feh 3¥vet & Sufberd eH1H H' €, 30 §1d il
? fop 3rret foretas o =T3S 3R H (aq) STU=T AT 8, 9T 8T HROT 3T
ToTer TR B 2
HIfSaH BIESIRATSS, e BISSIRATSS AT ST ETCehi T STFNT ish 30
foramehetta ot Srete) 39 foramehetta & aftormt § o = feeny fepret wehd €2

2.2.1 ST TreTa= § S7%T 9T &ITeh hT ST BldT 82
AT A hal ol STcA 1T fIeTa § 2 AR 30— ohld &2 STT3T STeh! ST ol

foraTeReTTT 2.9

T =8 Td [ e H A | g 319 NaCl

TSI T 5 2.4 o STTHR SHRL0T SAFTEd SHiTo|

T # o WA § Hig e R Sifey]

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

T 22

39 TR IS T8 A T q°T AW A forens o

ERUSICEAISIY

forw fearfar & fotems vt o1 7 wftafda grar 22

SLierd ToRATeRaTTd o HTET O 3T o o vt o7 e 2.4 HCI g %1 fAf

o o o T e foehTet weRd ©:

(i) = HCIT® (ii) HCI faretam?

areaTahi o forg Frder— af Steramy sreaferss o1wsl 21 ot 1 it 37 i % forg st hfoerem Fass areft
T et § T SETTed T 8

3TTA, &eh U a0 25
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39 T T I T BT © Toh Set 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, ATt 3 ST o TSI o A1 firetet
T8 T 8| SANIY TGS AR I Hadl H'(aq) AT TEIRH A=A (H 0°) &
91T =i

H'+HO0—>HO

B 3@ fof 3T ST  H O 312591 H' (aq) AT S AT 21 35T, W o6
forell aTeh =0t STt | Siei W' RIT 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 & SIcT H FQTRie &Ik b
&I e B

Fft TR SIeT  Seeiier T B ) STt H IerRiie &7 T &R hed 8] ST Ta%] §Ie st

TTE, TTE gl BIdT & T Jehid Helrieh Bl 2l 576 it it 11 1 <1 el =fe, #ifen 3
BTfeheh BId &1 GOl 2.1 H w9 § &1, &N 87

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

ITEA + TR — A + ST

H [X+M]OH — MX + HOH

H'(aq) + OH (aq) — H,0(1)
S, 3 foh 37vct AT Gk U Siet o™ 92 R B 2

feraTReT 2.10

T i 10 mL ST AIforg)

THH F9 sd W% GeRIh 3T (H SO,) T STeeht steht efit-efit Frsy
f1ehL o SATET 3T Tl shifoTg)

AT AT T h1g qiad STT?

T8 kAT T SSHTENSY STeraT ST 82

ST TShAToRATT ohl TSI B13S [HTSS o HT AIEUY Ue 3T JequT ohi feTiay)

26 fagm
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STt B STRCT 2T & o Tet oY TshaT ST Srerardt Bt 1 STt 8 @i Aefeen
VA AT G TP i THATd HH A W T =) 37 bl Had
eI AT ST b TR Rl g STt # e =few) |is st § Sie foret
T I T ST o ST FH0T STERTCTd B1oh SITeX ST Hehd T & AT 31T STt Wehel
&1 w1 &) Sreafirss TR 19 3 SHROT SENT W SR {3 ST T shie o T off
T2 GHT 8| WiZ AR 3T o h (FesalT) qorm Aifeam eggdTse sl s T
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 oh AT Fad & e 3T AT & qfehd Bl o

o4

1. HCL HNO, 37T Stefier forerar o srfir sifireremor ai e fRia i €, s Teshieat
@@H@@Zﬁﬁﬁﬁﬁ% forerart o etrefiaar & rfirereror 7t yefsfa ara &2

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

3. T SIESIAING 119 T (TS Wt o T i i e e 7

4., IR I AIHA B GHT TS R STITET L © (9 TR bl S H [HAHT =T,

7 foh ST @l 3T |2

5. 3FF o foIeRIA sh gehd hid TH BISGITRIA AT (H, O”) ol |igaT sl JHTierd
Tt 27 ‘

6. SIS AIfSIH BESHTSS faera H SIEar eTeh fieTTd & i sTggiadss 31 (OH)
T TIGAT HY THIIA et 22

2.3 3TFA U ARk oh [Se1a fehae U9t Bid 22

T A & foh 3TFe1-8TTe o Feh! T ST hieh TRl Ud &1k H 3 Wefkia
ToRaT ST wehaT 21 fUet oTeam™ § 81 H' 379aT OH- 3T o o shi digar
HH BT LT AT oh ST TGT | oI & fefell fereTar o Suferd STrii ohi s
ST Tehd 22 T & JTd L Tehd & o foIerar o 3Tt 19T &7k ToheHT Jeiet 82

TEERT ST o T8 & WISk FeTeh ST 3T-1eh Telohi T (0T T 2, 3T ST
Tk T L el 8| ATalT-1h Geeh, o foreTer T BTSgIST ST ohi fol =T iz
! fafr &n 7 wefiiq & 2

fordlt e o Sufterd TEgiem 31 i1 |igdr J1d & & T Uk That
%WWW,%@pHWW%I{HpHﬁpW%, ‘gv’r&r’ (Potenz)
ST U A 68 €, HT A BAT & WA’ | 3 pH T § A A
(fereh 3TEeAdT) W =g (31T ) d% pH T JTd S Tehd 8| TTETOT AT
pH & U UHT EEAT o ®9 § @1 =10, ST fordll foerem it smerar sterEn

3TTA, &eh U a0
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TR IIT ol ST 8| BIESIHIH AT ht FigdT fSrat 1feres gt 38eRt pH

3T & HH B

foreft oft Serei= fare@m % pH %1 | 7 81 S pH Tohet § fohet farera
HH 7 8 &Y ¢ 1 I STRA forer= 2T wa afd pH 9T 7 9 14 o agarl & dl 98
forer & OH- <t |iigaT 7 afig i guriar 2, stufa 7t & 6t sl (o 2.6) 3¢

T | AHTI: pH | e Feieh ST SoT ST 1 foraT ST 2
JaTEHH

7

N

STl g3 &R TahfT

H* 37T ot gigar § st

A\ 2

Ferdt 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 Jeurt 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 1T

TRfRd afaa o
TSR 1 6

SHIhT

AT T T
ESEIS )

IM NaOH

IM HCI

SR
(ST 1.2)

ot 2.7 %0 AT GR19 % pH 1 pH TH T G T 81 ({71 hefed T ATt % forg faw mg 2)

EIEGaRC]
(ST 2.2)

! ! !

fires 3w
fifImm (10)

qifsam eEgiaEs

& 5 (7)
ferear (eRTeT 14)

& d (7.4)
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ST AT G ohi ITTo foretar (STet) H shAST: H' 3113 99T OH 371 ot
G W it Y 21 afe &0 a0 Sigar o gTEeieliieh STreT auT UHifeen 3T,
I T A, foreras oid & df o fafir am § ersgiom 3T Scu= i e1fees
TEITH H * 3R 3cd i a7l 77T JoleT 3TFed heedTd 8, STelfeh v H' 3T
SCI T ATl SR Goled IFFA SEedTE| AT AT A FE Sl Wohel & Tob goiet Ul
JeIeT &I T Bl 87

2.3.1 &fe Sfta= ® pH 1 WE<

FRIT U U U] pH o Ui SeAviier g §2

TATT I 7.0 ¥ 7.8 pH TH & &= %18 &{ar =1 sfifaa yroft Faa
G pH T (IER) | & Sfifad @ @ehd €1 9wl o STol T pH A ST
5.6 W % B ST & I 98 STA T T hacATdT 2| STATT N o STef ST et J
JeITTEd BIAT 2 T Fe1 3 STl & pH 1 {1 hH &1 STraT 8| Tet 7t 8 steftr sherenft

T IS TordT R 8 STt 21

e

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

for 58 Ug IT Sfe gver 22

TR IR <Y firgel &t pH T 52

=BT 3US o oI ey bt Ueh farf¥rse pH W@ it 2 awarehar aidt 81 foreft der &
e TR o ToeTq 3Ta9ah pH oh JTd ot o [T fote= ST & firedt wahd
T T ToRaTehetT 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 Sie ey

TG sht AT ST feers

AR s 1T v e § feig e it

HTE e eIk O %! Tl § 36 (&g o pH 1 Sii=r shifsry|

A &7 | Ut o IUYAd (et o ToTQ STText el & pH o Wi § AT
frsapd freprem?

3TTA, &eh U a0
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T ok SIET €8 BIdT 81 39 STl § HAHTZeh 37T BT |19 B % SHRUT I €& Bial 2] TR i 9T

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

4 1 T 3T ek U 3T Tt T STTHM TR Hohd

% ;%'_‘“ 27 3T A ST 7T BT foh ST ST U=TST W Fed

?ﬂf —— TS & Feet T8 3 ST G SATUHT T HEAT
=

e/

Z[‘“ﬂ“* T T e E

FHN UTeA o T pH

T I Udeh & foh SURT ST BTESIaaleh 37T (Hydrochloric acid) Scd=T ST
1 918 3T T BT TG AT, foAT IS 6 T o TeTreh ara 8| 370 ohi feerfa § 3
AT WA H STFA U~ AT &, TSk HI0T IaTH &€ Tel St b SFTH Biell
21 39 3¢ ¥ 7 8 o foIT Tf¥e (antacid) S &R 3BT SUANT fofaT SiTer 2
TH ST o ST H U1 & ek ST 310 7w Gl 2| 8 Trefore srveed
T SATRIFT AT <Rl IS LT 21 36k forw Bifsry grsgimse (fiee i
TTRIET) ST geiet e shT SUFNT fohT ST 2

pH ufEd= & SHIUT Eq-811

& o pH HTHI 5.5 8 oA 8 T ETd1 o1 &1 T 1 ST 8| &d ol §HHe (GTdeh)
Ficaay erEgTeEe (Hicaad BiEhe 1 fheeca &) & =T ST e, i
TR o1 T 31 UaTe €| I STt H Tl G, wAfer g oh pH 1 5.5 & %4
B T AT WG B STl 2 He H 3tk A, e o awerd e § safire
TR T T RT3 [HTeR0T ik 3T 3 hid ol HISH o a8 Hg &1
T H SEY TS TohaT ST HhalT 81 He T AWTS o 1T &TREhIT Sa-Hof T SURITT
T T IR Shl SATRIFT T T IS fora ST Tkt 2, TSteres aiomreaey <a
&7 Rl ek 1T Gkl 2

TYTAT TS UTE gRT I+ AT A SATHTET

T ¥ ST HYHRET § S AR 82 HYHRET 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 I (nettle) % Soh aTet ST HHTE 317 SIS S 8,
ook SHR0T ST aTet &8 o T4 BT 2l

SHhT SATST Soh 1] TATT U 1ok GreT oY Uil Trga

BIIT? AT 3179 U &) TRURER SITST STHd ©, S €eh
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AWM 2.3 F Tkl 3TFT

ma‘a(&ﬁ)
" fafes st i fafes s/t
AT T 7 EiciEakca E:DEIEEC )
1T HAraferen 3T A FTEh AYTgH 37
q93-qd

1. 9% U 31 faeam ‘A’ we B’ &1 faeram ‘A’ % pH T WM 6 ® U faetad ‘B &
pH T A § B fore foreram o grggiom S ot @igar 31fersh 22 370 & whiv 3reefi™
BT B A2

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

3. T A e B HY (aq) 3T B0 22 SRS, o I8 &Teh1T 41 2id 82

4. oIS fopuT wd sht e oAl fore aftRberfa o formm s g3t < (Shfewam Siiss),
AT FAT AT (FIHIH TTISIAATES) AT Ao (HICHAH T E) T STAM HTT?

2.4 IIUT & Hael H TR SRl

et it o g forfr=T stfsrfsramati o gro et o6t Ao 8d 2@ 21 3118, 14
fmfor, TqoTerd Ue ST o S H ST ST ST i

2.4.1 AT URER

feraTRea 2.13

et T 7T AT oF TETIE FF ey —

i3 Tethe, AIfeaH Hothe, hicwad Tethe, I Hothe, T Tethe,
aifeam Fangs, Gifeaw A1gee, Gifea Heie Ud STy Fligs|

I 3T TS &I shl Tg= hifSTe, fSrerd Sudierd et Ired foht 1T &k 2
FHTH 9 AT 30T {eTeh ATct AUl 1 Ueh &1 T 361 el STl @, S NaCl T
Na SO, HIfEaH &0 % TRER T 8] FT Feh NaCl T KCl FARTEE Ael0r
% YNER % 2| 39 TSRt O fIU T oraont o 31 fohaw i@t i ueeme
T Thd 27

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

ferameReTa 2.14
frefefad waon & T e Fife-
Hifeaw Vefiee, Hfeam Feie Ue HIieaH TRgNHHE e (F5 3= TG0 ST
EEEoR)]
STt 1 geh! fereterar it SiTer hifSTY| (Sharet SATEfad STer T SUNT Shiferu))
forema w3 forerat <t fram st St ifSie wef pH 9T 3T 39T T 39k pH
o T T IdT ATTIST)
FH W AT A, SR AT IS &2
AU S o AT ST B9 STl STveA AT &Rk h Je=l shifsiy
319 Jequit skl @Roft 2.4 T fafay)

AR 2.4

““

el 3T Uel JTed &TTh o 1ai0T o pH T AT 7 BIdT & AT I 3G i &,
STelfeh JeTet 37 Ul Geied &1 o a0 o pH %1 61 7 & o BldT & a1 3 SFeeA1d
=Id 8| Yo &Ik Ud geiet STRA o AavT o pH T WM 7 ¥ AT Bra1 & a9 I
T B 2

2.4.3 FTYRIT T9% o W

AT S & foF BTESTaeATiieh 370t Ud TlTSaH STESIITSS oh foeta sh SANITshaT &
30U VT Rl TISTH FANTEE Hed ol SET TG T 8 319 HISH H ST id
B SR % TohaTehetTa § 319 <@ 8N o 218 Ueh 3STE1 oTar 2l

TS S § 3 TR ok A0 I Bl 8| 31 A9 § HITSAH FANEE
gk o ST R1 fawa & S 9wt § of 3 waor 6 e
| T 1 51 SRR o TE FoREee T STIET 3 I AT
| =1 21 38w 79 Fed 31 7% W T a9 I S
o I B o W1 WS 1 15 [GE1 G@ 1| G THH
1 G o A T aE BT B

AT TETeHT T7eft oh FTET AT 3 SR H 159 AT & -
3ATT T & o SR Tardara ST H T Uoh Hea Ul et o2

32 [EEIE]
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[TYTOT THeh— TATIAT T ot uared

T Th T STCd BT THeh BN ek ST o s Terelt; F8-— Aif e gregiewse,
SIfekT @reT, AT @re, forsten =t 1Tf o foTe, weh wecarut et warel 3] 373,
Eq 2 for 8w yered o1 3w fafir=t yered s & fo s €

ITSTH TEETES

HifeaH FANES % ST foeram (Tt Sie) & forgd vanfed s /7= forifor

TR WIS TTESIHTEES Scd~T AT 2l 39 UTHAT hl FAR-TR TFhAT FEd &,

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

FARM 79 THIE W T TEGSH 79 helle T HFd 2 8| Fole T Hifeam
RIS IAETES forerar ot fHAToT off BTt 21 38 Tk | I gU o1 3edTe Suam &

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

3TTA, &eh U a0 33
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AT S & T el Hifea FAge (e Siet) o fagd sTuHed § F &
frmrtor A 21 36 TR T 1 ST fordsten <ot o Sedre o forg fopa St 2
I 1 g1 T [Ca(OH) | T FARI bl forarm 9 fertsteh <ot a1 o i 21
fortsteh <ot &1 CaOCI ¥ STHIT ST €, et Tafereh H1a shiehi Sfeet g 2|

Ca(OH), + Cl, — CaOCl +H,0

fortren <ot =T SUETT—

() =% 3TN H et T Tt o Tordsta o fore shmerst o6t Shdl o el ol ot
Td ASE H "I et o foisH & forg,

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

(iii) oI STt STt <Rl STTSULST & Herd Lt o ferg)

ST AT

ST HIST T ITANT AR T TSI H LSTIESe T ehie 3A1E a1 o fofw
Torrm TTaT 21 Smeft-aheft STt SUFTT @ T e & Ush o for off foram Smar 21
= Fifirer 1 TERIe T HifeTm gEgemeE e (NaHCO,) 81 38! o o
Hifeaw FARTES T STANT Th 7oA TaTel o & H foham ST 2

NaCL +H O+ CO, + NH, — NH4C] +NaHCO,

(EEE (|

FANEE)  BTEGHHISIHT)

ToRATeRetTd 2,14 T I 31U ATSTT BTSEISHeHTSE o pH o | Y ST
oft? ST 1T Tg Haler T L Tehd & foh— FIT SEehRT SUANT Ueh 3TFc ol ST
T H TohaT SITAT 87 A€ Uoh geiet STHET &I a0 8] THT Uehld §ae g4 17
0 qT e it Bt 8—

2NaHCO, EE— Na CO +H O+CO,

GIERES GIERE
HESISECACIE ) FEMT)
AT TRSISRIAE T ST THR T § e Thi § T STTaT 2|

I AT AT IT=NT
(i) SfRTUTSE s |, ST afehr diet (Ao gEgeHehaie) Ue e et
ST Ush TiE W 37T ohT {007 8| ST SifehTT UTa et ohi T4 fohaT STTaT & a1 ST
¥ forerrer tar & ar fer stfirfsrar adr 2 —

NaHCO, + H+ — CO_ + H_O + 35 T HifgaH a0l
(Fereft ot )
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3G AMTRAT T ST hTsl SIEIHITZS b SRT UTIULST AT sheh H GHIT IS1AT
(BT ATAT) ST &l & TT S 3 HARIH T TSl 81 STt 2
(i) T eRgHFENE off Wefg T U Toesh 81 &’ 2 o SR I8
U T 3 hT STURAT oh ST ek e TgTaT ol
(iii) SERT SUATT HIST-STA SATH | off T STTaT 2|

&N SR TTST

Na CO_.10H, O (4T 3T HIeT) sk 3= Wi, S wifearm Fefirse & e foram
ST TRl 31 3T S 3@ T ¢ foh AFRT @ret i 7 ek Hifeam Feie area
fora ST wrehart 21 Hifeam Faive & O: freecientor & € 1 |ieT I 2 2
TT off Tk R AT 7

Na CO_ + 10H,0 — Na CO_.10H O

s, I

10H,O =T SITdT €2 %1 & Na CO_ %l SATS SHIAT &7 §H SHHT I 3T
AT T U]

ey sraie Ud HIfSTH BEgISHebTae, s 3Menfien afshamaty & fog off
Iy @ R

&1 % HIS o ITANT

(i) ETeTH FelHE FHT STANT HI, A &l FHHTS IAW H 8IdT 2
(i) THERT SUANT SR S8 Hifeam Afireh & Ieqred § 8rar 2
(i) fETH HTEE T ITFT = H HIH-THTS o fIU Brar 2|
(iv) STeT sh TIRIT SRl 1 B o foTU SEeRT STINT BraT 2l

2.4.4 FT AT 3 Tohtee areas § 9Tk §?

feraTeReTT 2.15

W GTHE 6 FD heeed il I
EEREERIERILEI IR

T T 9 TG Sh UK Feihe ohT (T oRIT 82
FA et H T ST hl QTSR AT
REELEEI

TTH T o STE T Sh1TL A o A7
S i 2-3 2 2oy

T AT JEAT T &2 AT HTo Tt
EIEICIRUECIEEECIES IS R 2.9 fareeei 1 w7eT g2l

3TTA, &eh U a0 35
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ST ot aTet 1ok wethe et | foreat &1 STt 2iar 21 31 & ffeea
1 7T Ad © A1 I8 STeT 8¢ ST & Ta el T 07 ¥ & ST 2

Afe 319 foreee o1 O7: 7o & it &t Toreeet ot et {1 o 317 ST @)

T & Tk TA RIS W (o1 o [{verd HUTSAT shi Eear t Toreeet
T IS hEd Tl P T@h 1 T G 1S § Sl o uiel 3] Ifeerd &Nt &l
STl 1AL Hethe T TEMEAME § CuSO,.5SH O &1 T AT A Sfell Fohd € foh
Na CO_.10H O T 317 315 @ a1 Tl

fSrem weh 311 T 7, S foreeat 1 et 2iaT 21 38H fsheee & S
&1 AU BT 2| SHT THRITh FF CaSO,.2H O 8 37 BH 36 0T oh ST T
&I 3 &

TATEY 3T U

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

39 vaTel T ITANT S 22T T3 TeiSAl I HEl STe W el T o foeTe L 3
TAT HT YT T |he =00 &, ST St et o I8 O Soad siert 3l 39
et Je T 2

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

=T AT o6 S 1 At 3me 319 foreee o STt o &9 § ST &I 2
et ShT STTET U] <hEl JT Il 82 CaSO), T &1 $ohTS T SIcA o Toh U] o6 1
TSR S 81 TR 3T U 1 SUF1T Raei =1 s, ESTIee 1 @191 U €
T FereheT T o foTe foma ST 21 T < foh Shfcarmm aethe 3THRTESe oh teiieet
ST TG T T STl 82

o9

> L -

CaOCI_fireh sh gefef A1 1 27

3G Y&l AT A7 FAT3T S FAR & TR 3tk fortsTeh =0t s 2
AT ST 2l 48 T o 17T feohdt Hifea 2Mfireh 21 ST fef STTa 22

qifeay TESISHHTEHE & fIera ol TH s 9T 4T ERT? 38 AMfRar & fag
afiertor ferfay
TATEST 3T T sl STed o |y AT Foran o fora wfietor feafiag)

36
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~

TFA-ETh Yo TSTeh AT {5TehT o TH2I01 i €, oot SUaiiT 37vet U ereeh ol Suferfer i gferd s
o fore fopa s 21

forer & H+(aq) 371 o famior o hror &F uaref <t wehfer o7ecfi™r 2t 21 foretad § OH- (aq)3T™H
& famtor & wared <t wepfar aehi 2t 21

STeT IS TR fofelt o1 oh BT SATMTSRAT LT © AT STEG IS 19 3T 3wt SIT o T & &1 a0
= fmtor e 2|

STeT TR ToReft eTq & STMTSRAT SRt & T STSSISH 71 o It oh TTe Ush SavT i T 8iar &
FSTEreRT =0T ST Uk T et iTerefSiT o oremoraty & s &9 & ffifa S 2

el ST ot T TSI 3T ST BES SHeR A S § STHToRAT T & I I8 T A0l hiai SEHATFTES
T T STt 39 LT 2l

ST H STRATT T @i foretar forea ot =ITei d &, FiTeh 3 ShAST: BI3SISH Ud TS T3S ST
a1 fmior s B

T AT & T JeTeAdT shl ST pH (0—14) Thed o SUANT H shl ST FehelT &, ST foeta U g8
ST ST FigdT ! 719 BT 2

Teh ISR foretae o pH &1 A 7 81dT 8, STalfch 3T {oetds o pH T A 7 8 %A Td &hT
o= % pH #1917 § itk BT Rl

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

TTZ 7T IT &Ik ohl STt oh A1 FfSra ot Ueh Stea=a Ssmmardt sifrfspan 2
3FFed Uel ETTeh Uoh- G 2l JETHIA shieh <IeI0l Uel STe 2l f-HioT shed

AT o6 Toh o1 SohT3 H ST oh 1¥erd STUHT hl HEAT I Toheeet 1 S had al
AN 2ok Sfia Te ST § A0 o g SUAIT 2

1.

2.

A,

i3 foretas ofret fotewa et et &L 3dT ©, 8T pH SYad: T g2
(a) 1 (b) 4 ©)5 (d) 10

1S Torerr 31 o T gu e & SAioRaT o Teh 18 SeqT T 8, ST < o T bl gfer
T 21 39 forere # @ g
(a) NaCl (b) HCI (c) LiCl (d) KCl

& T a0 37
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10.

NaOH #1 10 mL fre@, HCl ¥ 8 mL forer & yoid: Saeh 2 ST 21 af & NaOH |
o I fIera T 71 20 mL o AT 36 38TEH & o6 [T HCI o 36 foaera st forat #mem
ST T2

(a) 4mL

(b) 8mL

(c) 12mL

(d) 16 mL

T T SR T 3 o FreAferiad & & e afrfer o1 3w 2rar 82
(a) U (Sfsiiereh)

(b) AT (frgred)

(¢ Tfae

(d) Ulrftes ()

frefetiiaa sfsifsran o foTe weet wree-wfientor fTae o 3ee 1e Hqfora geisrr forRae—
(a) TF ACHINF ST RN TSieh o |rey SAffoRa e 2

(b) T BTSSIAAE STFeT HITIH T2l o TTeT SATHGHAT LT 2

(c) T AR ST U (HI=rRrw <t o @Ter AR LT &

(d) T BTSSRI 3T TIE o L oh ETer SAHISHT el 2

TeehEe Uel WehIST S8 AT H it BTESISH BId &, AT $ehT STl ST shl OU8 a! 21T 2l
T fohaTehalTd ST 38 H|Tferd shifsTg)

HATHfor ST foreld o1 =ITereh i T BIaT, Sffeh a9 ot 2IaT &2
STt ShT AT T TR T AR STRA AT AL B 22

qiel forets i A, B, C, D, & E shl SIel @Ik Eefeh & S{i= 3! STl & al pH o H A 4, 1, 11,
7 TS 9 ITed BId 1 i AT forera—

(a) SEER?

(b) Tt ST 22

(c) TS AAT 82

(d) oA A &2

() T AAR?

pH o AT ! BESISH TR hl AT o TRIRT shY H A hifsg)

@A ‘A’ TE B’ H UM TS oh! AR oh1 9eel Sioie) et ‘A’ H  BISgiaaiiieh 3TFe
(HCI) T qeeedt ‘B’ | Ufdifeeh 3teet (CH COOH) STfefu| ST 37wedi sh W Tl Higdl §HI
&) fope Tl § 31fereh osft @ Seaeree gril a9 i
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11. TS g8 % pH %[ A 6 BT &1 T81 S ST T $8eh pH o6 7T H T GE ST 3701 3T HHEATSy|

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

13. AT AT U oht 311E_efl 51 § SRl T@T ST =17 3Hehl saredn hifsig)
14, SerEeRToT 3TfTTsRaT T 82 2 SeTeur difsiy)
15. & T AT Tsl sifehTT HIST o6 51-a1 FHE STFNT S5y

(I) 3T UAT A TR Y
G § e i 51 i dify
foreed wTet et % fore warfe st firems g
Tt spearstl o ugl s farferat gr frreend & ife
el oAl ST o ToTU, [+E2ia ohi Tl o iToTT| S8 TaTel ohl 3MTeE 371 Tged Wi =i o <

TEAE e U TR GWEATTl i aferd hifeie U 38 A, B, C Td D ¥ fafgd Sifste) &

CREHTCTT H SHART: 1] T T forera, HieT-Sic, Rweht T sifeT €<t 1 2 mL 1Y)

Seish T H Tehat STg o fig () i 2-3 o4 fHeirsy wd &1 § HA1C afierds o e

S| 79 Jeaori =t weft ¥ faRaw

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

(Geranium) Sl ! (S S Fw Tk TGTAT 6 Tale § T ST STOHT Fefeh T Hohd 3
(IT) TST-3TTA IR G HEAT

IS STSHTRATES ST il STed ST H T BTEGISHBISME o WY TR =hl STk
T ST Il

Th 9o Siidel § HITSaH STggisehtsiie (NaHCO ) ferefi = 20 mL forere efifem)
T ARk A ATAT ST el sh Te slidel H eehisy|
&7 St shT HE ofd L a1y

Tl STt bl 38 Toh & FohTSU, FSTad foh Seret Teft o1 e A e BIsgISHehrsiag o ferei
g fufsa g1 =iy

31T @ foF A (48) W JETTEE e 3T & 2

3TTA, &eh U a0 39
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a T8 TS STecll g3 HIHei T 3T 15U T 8T 22

am —Z 4]\
BICE I [ —
ST el
7 HeHe :
—
Hifean erRgeHEHEe —
—
(a)
(b)
R 2.10 (a) QST STESIHIEIE AT €T FIAcT H T2l §5 0] GowRe Hre a1t Sacr Toil
9 (b) IS © STER 37| Jagaree
40
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1065CHO3

S 2 H AT g el oh ST H T T G| STT0 ST feh foher SrehTe et shi
ITeh TUTEH oh SRR WX T Ul 37T H SfTeh {3 STl €
3T e Sftat & a1 Te 37aq % ST W faem i)
3T foram & i & Torersd qeall 1 o7 e 37U § afiehd L 82
forer ST 21 ToTer 3 st o ST & Heifrd €2 §H 3ok 9 TTeHt 1
foream & s7erem 4|

3.1 wifaes Torerd

3.1.1 ard

S vt % e TUTEHT T O ek FHET H STCHT AT Heldl ST 2| 36
HERIA o FTC 50 FTTRad TSRamehaiTdt st HETeIT ofd &l STWHT 3.1 9 3.6 |
fag T foparreremat o forw frferfiaa amqet- s, i, wegfufem, fifiem,
HifeaH, e, i qem ST & e arell % 7= arqel o T 39hs hifvy|

TeraTeReTTT 3.1

AT, I, T iR F i & T3 i sere T e fearg
AT R, 38 W &I ISy

T § WIS Fed® T i T8 H1 9% Hlh 36 Taed T
IEEA IS

T Y6 T H T 6l Fefe THRA Bl 2| 9T o 56 TOTEH ol eTfeeteh oweh
Fed 2
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feratereTTa 3.2

HTA, T I HH qe ST 1 Uk B1eT Zohel TSI 39 Srqel shi
TIST T ATt <Ak § e T STATE Sh1STE, TIT AT eqvri h feafiag

fome & wifeam 91q 1 T Zohel Uiy

BT — AT U1 T STANT il THT TR A ey fheet oot
St FeITeR 3 g A

ST -TATE T WG 39 AT  Sh1e T T shifrg|

AT AT @?

T T foh 91U AHTIA: FHSR BT 8| Tcdsh T hl FHRAT HHT-STHT

BT 2

ferateretTa 3.3

AT, fSieh, TIE T 1T o gahs TSI

forelT Te oTq 1 AR o oo (TE) T T@H I-11e R 89T § JeR hifrg|
JATY T @2

3 T AT o W ot 7 foham <hifery)

T 4T3l o TR 4 B Tiard i fTfay|

3T <G ok e GGl ohi Tieeht qacil =Tet ST ST Hehal 8] 39 0T i
HATATATLAAT FHEd 8| FT AT JH & foh VAT AT <141 Fordd S AT

feraTereTa 3.4
I AT ol Felt ST, Foreh R 1T 370 Sfe St § S 2

T o T AT o & 3 e 2T ST ohi qaral e ST 8| HIT dar 3Tfae
T YT 2| AT AT TR ST1Terd BN o Teh UTH A § 2 km ST TR SRIT
ST kel 2

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

FAT AT F TGN o AH AT Gohd a, [SIeRT START @HT ThT o i T
o ToTU BT &2 T ST ST & 37 AT T STANT ST bl ST o [T T fefa
STTAT &2 3T AL T o 7T 3115T, 2 fmferfad fshameetta &htd €

[EEIE]
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TsraTeReTTa 3.5

T AT I H AR A & Fy —— — T %l AT
FIHE U TH ALK LS AT AT iy
i 3.1 ¥ fmmr T ) — ‘E%Rqﬂwﬁn
TR o et X T AW 1 ST F T /
o fermert difStoy
RRafre S, Hreerel o st a3 feke W
AR o T HifSTY)

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

R 3.1 &g 31 & GaTTH 810 8

S TERATRATT & T =T & fof €Tq T o GaTersh o qelT §ehT Tt e
TR T BT | THTR ToIT ShToX I6HT oF Fedl 3T FTCTeh ol Sehl ol | oS
qAT TEHRT ST o FeATAh B

T e forer <t off <ITeTeh 82 STST, T A

TeraTeReTa 3.6

fort 3.2 1 atE U forga wifehe () dam Hifsm)

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

AT ST @ BT o o/ TR & 3119 =X e fosfelt wgadt 8, s | o 3.2
iferamser FERTES ( PVC) 37T T et it B e it 8 e w198 g0 g
e o e i e 2 e
et Ty foREft O T W T & Al T BT 82 T I8 15 TS 4
AT &2 ST AT 3R | § THU T TS Ica | 8, 30 LaATieh (HIHIH)
T S| FAT 3T ST ST Fohd @ 1ob T ol HIST o7 ot it art Brelt 22

3.1.2 U

TorsetT shafT 31T 3T T ok @ foh ST ohl oI H STETGSA! ohi T 1 8
e, TEH, SRS, HTRASH, TGS TS ST o F AT &) S
et 374 2, ST 59 BT 81 36k ST SR STUTE A1 a1 31 AT okt 7% gt 8
T ST 3 TH STt o +ft 3w Tore B §2 3775, o i &
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TeraTeReTa 3.7

SIS (I AT UHIE), HEHL AT STRATEH oh THA TH shiferg|
T TGS | 3.1 § 3.4 3 3.6 T o [SRATheTIT hl SEXIST TAT 3T Feaont

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

--
Th X <TeAhdT

|Teoft 3.1 W foreer eqoTt o ST ot ST shaft H LTl qofT STl & i
TorerT sht == SIS ST ffE w9 § 3e TR o age 2 T e e
TOTETHT o SATET TR &1 §H call 3hT 1Tl el T Tehdl, 1Tk SUH g STIATE ol
3aTewT % forr—

(i) TRLT hT DTSR T HTU SHH oh AT TR 316 ST H o7 STt 2| Fohamehamy
3.5 T ST ol fof STl oh Tt ok ST BIiT &, wifohT et ST Hiforem
T T T84 M gl AT ST ST T T ST ST ATl bl T ar I
forere et

(i) SRS 319Tq B 8T ¥t wehietT Biert &

(iii) eFTe TET 37eTq ®, S e w91 § ferem Tt 1 W w9 ooy
FEd &l T hTei T Teh STIEY 2| IE Tod IR TThiceh aref & Td ST
TSI TT T S5 ST BT 2| e 1 Teh 31 STRET IHIL,
ferera o1 geeTeh 2

(iv) &R aq (S, aifeam, TR st qamm Sidt 8 fo 37 orp &
ot SHTeT ST TehdT B $9oh Scd qeT TToiieh A 8id 8l

el ohl 3ok THTATh TOTETHT o SATER 9T Ao T2l § |13l Td STerq st
T areffep foRaT ST Tk 21

feraTeReTa 3.8

AITRIE AT U T AT ST Hewht =01 AT

AT it ugt o g hIfSTT) STt T =i 3ohgT ek 38 UHT J =ied i)
et g et forewa tot & yre foreraa Y sit= s

rifyrrg & ge @ < St fireT € 9 sreefr © 3 et

S FEH 6 01 T T8 hI191Y| T8 H 34— YU i THA T oh 178 I8 S
Tsh T W@ i)

44 fom
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T UG H STl STl 39 3Tt aig fier difeg)
et T e fotene U ¥ 36 faera ot St hifsg)
TEHT o T8 W I~ eTef T B AT eTehi|

T 319 37 TRt o Teftertor for wehd &2

AR ST HTFTES TEH T 8, T T § FeAshd e st &l agl
TR TqU STTeh T SATHATSS &I Tl 8| STt AT H STHeh! 13Tl o6 s el
o S H 3T STHeRRT T 8|

b por )
1. T 91 T 3Tl ST ST
(i) oFHL % 19 95T Bl 2 (i) =T & STTETY & HTeT ST HehelT 21
(iii) oA ohl T T=B| <ATeTeh Bl 2 (iv)  SAT T FaTereh Bl ol
2. AT QYT 9 ST Y Fa1Ey)

3.2 LTS o TATATAR TUTeH

ST o TR TOTerd o SCH & 91T 3.2.1 9 3.2.4 3 vaiT| 38eh forg fmfet e
AT o T THA HINT— TR, W, SR, o, THRem, SF
LRIKIERE]

3.2.1 oI T AT H & A © FAT BT 82

ToRaTeReITd 3.8 H SATOH <@ foh AT H <IHhaT Td SaITelT o |1 S RIS T 38
2rar 21 @ aft enqd gt e stffsr st 82 sy, Fefafaa SRt
SR 3EehT STTe L &

TeraTeReTa 3.9

wraeTt— TrfaRad SRR & Rieeh 1 Gean v 8 Afar
L& o 7T BT <I¥AT oM < f sgad 2rl

Uehal 2l 115 Toheft &ITq shi o & Tehgeht SaTell T SHehT S8 hifsTq| = LTq el
ERIR R RRE RIS

FEH I TaTeh 6 T s

3G T ©T 3! HAE 1 381 8 A

forer 4T =1 38 STTETT O BT 22

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

& o TTETd U1 3h Hqe HEl IdTd B 82

ST ol SRS o |rer SARTERATEiTaT oh STTem T Hred) 560 § safterd hifsg)
1§k 3CUTE STt H F[RIT &2

oTg T ey

Rationalised 2023-24

45




46

T Tt GTq SRS o |TeF FHeTeht ST oTq o STaTss STt &

oTq + SRS —> 7] A5

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

2Cu + 0, — 2Cu0

(TI) [RTI(1]) JHTFTES]

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

URITIERE)) (CefHfe HTse)

ST 2 T T Q@ foh TR SATFATES TTESIFATh STFT § Sl STTfoha
AT 8 TH ST & oh Tq HTHRATSS hT THTT &TREhIT BT &, AT T HI-=—M
HrTES, TSieh HATRATES SIHT 0 TqU STHATES A1 T SR ST T o6
SIER TG RIA A 5| TH €T SAETES, S 3TFe AT &7 M1 § STTHAT FHeh
TG qAT ST T L &, SHTYHT STFATSS HaedTd 8| ST T &1k & Href
TG SiEETss Frfaiad SR & AR i 8—

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

AT o7 TS I | ST &, Tk 3TH & FS Sl H FeTehl
TR YeT hd gl Tifeam siiarse ue qiefimy sifaenes fFefafiad Tr & i
T SR & 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 uah €1 X & Atforan
T AT &) Ffre ey STiaelis o @ iy sttioramstierdT wefiia s 2l
QTR T AT St e GTqy ot st & SATisha et & fob get # T
T 3THT g Tl B JATT, 3 GI Ta qT STTheweh 3TRT shi Tkl o ferg
ToRUITE T H SelTeht @ ST 2| | aTd o 1T, Tegit-am, e, o
AT STt Tl shT BT T SHATRATSS T It O =g STl 8| SHETES hl I8 T
RT3 shi O SATFETeRT0T & GRIETd Tt €1 T ot 0 ST o1 58 al e ardl
&, TR ST ST ohl SATAT H TA1E <01 STed & el I8 oISl & STet @it gl Shioe T
T A1 T2 BT €, TR T o7 O SRR (1) ST e ol shret 71 3h1 oRd =1 STt
21 oo wd Tiee sTeid atferen ara o oft siteise o any stfifra 72 e 2

[EEIE]
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HT ATY ATdd 5°

@@W(Anodising)@ﬁﬁﬂqqﬁﬁmaﬁwmﬁsﬁm%la@%ﬁﬁﬁiﬁlﬁ
T U HIEH T SHTEETSS 2l Taet] Tid ol AT ST 8] TR SHTRTSS shi T 36 HaTroT
ST 31 $H T I HIST e 36 HETRUT § STfereh GRfead foham ST @eha ol TSR & fog
TG shl Toh | o i UATS TR o] SR 3T o |1 S forRd-STaere fopa
SITAT 81 IS T Scafsid SHTaeisr 1 T2 o |1 ST shich SiaTse ohi T HIdT 0

k®|-1|c|"| 1 39 STEETES % T i HTEHT & TToh T (I sht TN SqQ sTS ST Hehd! & )

TSRATERATY 3.9 T oh SfTe SATYH <@ BT foh S GTq@Al oh T Hifead et
srferen stfufsransiier 11 Sfifrrm efteft stisrfsra srtar @ ofi e wifeaw it smen
0 AMTRATI B, AT SATerdis U €& i § g f5ieh, 3T, Fiw auT oS
T HATISFATITEAAT ohT TaT el =Tl 81 e HIT HATHIRATHI bl Sl 8 37 1t
1 STRYTRaTiieTar o1 shl ST AT T3 ohid 2

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

N

foraTeReTTa 3.10 ot
araaTHT— 39 Rt # F TG
f31e1eh % TR i SATEITHAT R
FaThaT™ 3.9 1 aw® wuE
HT3T o T T IS
B S 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 91q W o9 %1 b1

1< ST SE T IS T STl H o Tt 22

ST gy 3 STt oh | ATwfshan T8 el €, 378 T sftedl o Siferu Sit 7 STt & S i g |

ST T TH ST o T AT T8 BT 8, I6eh o Fort 3.3 AT T IUhL0T SFATEd ShITSIC T W1 o6
ey 3wt Saffsra i Sfara A

- Ty T 3 wrer «ft sfsRaT et st €2

ST o |1 SAMIRATITT o SR T T3l 1 ST 560 § Aaiead ity
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ST o |1 SAMTRAT ek U1 BTEISH 19 qT 9T ATFATEE Ica Ll
&) I 91 T3S 1o H FRI &, ST H TRt 4T S5 (a1ss Yo Fid &,
REEEERINERERIRE R ERIEHEIGR

oTq + STl —> 9T SATHETES + BTEGISH

oTq) STETSS + STl —> 1] TTESEETES

IR U Fifeed et aTqE S STt o Arer dsfl & AR L ) wifea
T v 3T Y Srfrfspa ot au Ssardt 2t 2 o 3uw Scafsid gregie dekra
JSSdford &l STl 2

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

2Na(s) + 2H,0(1) — 2NaOH(aq) + H,(g) + ST i

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

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

TR ST SATHAT & IcTT BTESISH 79 o Feeel hicwaH €1q I Hag
9T fordeh ST 21 37 hioTr QT T T ST 2

A TRTer STt St o @rer STTshaT a1 T &, T TH STt o Ao AT
Tk I8 HHITIIW STSSIEETES Ud BIggISH 16 3ca~ HLdT 8| i srEgie 18
o Seraet BT e i wae @ foroen S 21 $1a: 78 o ST T o 39 8

TG AT, ST e f5feh Set a1qe = i 2iidet St o @rer 37 T € T St
o6 |1 IAMGHAT hLell €, Afeh 19 o WTer SAMTsha htsh I UTq SAA1ES a2l
BIZSIS Y& Ll &

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

3Fe(s) 4 4H,0(2)=> Fe,0,(s) + 4H,(g)

TS, I, Toear T TTies STt aTqy Sie o | foreshet TR T8 it &

3.2.3 T AT 8, T LT STFAT ok T SFAHTHAT Hlelt 82

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

9T + T 3TFA —> T + BIEGISH

AfereT R |l e ST TeRR TSR Ll 87 SIS Il L

ferameReTT 3.11

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

T eI qer qiefiEm o e S, wifes o 3 Ster & wre ot asft
O ffsrar sd 2
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Tl i S-S T BIEG AT ST I TR H STieAy]

STHTHIST T T TCTT H $9 o e & foh IHeHT Sod 3TFel H 9o 91|
SRS S 26T & T HTeTIgelsh Seqor hifer|

FHI-E GTqE A TSIl ST o | oSl | SR et 82

3T forer 9Tq = wTer et 31fereh T fepre foram?

T ST o TT SANTRATIICIAT % STTET T aTqatt 1 STaiel 360 § SAareerd
hifer]

T ETEIEANNE TP o AT HHIRREW, Ui, S o SR I
srfrferamat & fore geftertor farfiam)

el Q¢ ATEfeeh 3T o wer ARGRT At € 99 TrEgeH | SeafSa Ael
BT 7, FiTR HNO, T JoIeT STaE IR SrdT & ST 3= H, i STaTehd hieh
STt H afEfdd st 9aT © 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, 7 3cafsid & &

ToRaTeRetTd 3.1 1 T ST < fof S[etafet s 2hl X AT RTm o erer Heret sferep
off| 3&r feerfar & stfrfsram werer aferss Seamerdt oft| srfforamsfierar s s & wredt
&— Mg > Al >Zn >Fel i I feafa & 7 el o 8 3R & am & w18
eI BT 81 SO Ol =Ietdl & fof o o HC1 % |1 Sffshar et e €|

TAVAVAYA \WAVAV

Q?EITWWT—Aqua regia (WWEET%W) 33 %Wﬁﬁ WE'I’%@H@'&EF A T
g AT3fdeh TrT T AT ST 2T 81 I TS ol AT ekl 8, STeltsh T o & fohet o7rey |
3ok I8 &THT 21 BIdT &1 T ST THehdT 59 &I o AT YeIcl HER | I8 3 SATHhRHRT H
T T 2, STl TMieg Td AT ol T | g 81T 2|

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

feraTeReTT 3.12

UL T Ueh Tod R Ud ST ohi Teh shicd SATTTT]

IO oh AT 2! TG 8 T AT Hethe o feIei T ST 2l #hiet hl ot
T | T W Tethe & foetaq (o 3.4) ° et difstgy

20 fiFe o =18 3794 Jevnt =i fehte ifsu)

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

foRE STTEITE WX 3179 %% Hohdl & foh aTedal § b1 STTITRaT g3 82

FAT AT 379 YT bl TShRATRATT 3.9, 3.10, TUT 3.11 T HIg Harer TS T
Thd 2

59 SATIERAT 6 ToTT T feTd T ST ey

T fora T <t 3firfspa 22
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.2\ EIRIERINIK RIS E R IR IERINISH

T oI S8k IR o T A1 TTferd e |

o == TS oot o 3
o l S st we o &a wn fo avt arqetl i
o : e AfsRmeictar Tm =1 | 2 %ﬁm,
1 fererer ‘ﬁ L FEET Serud sersh e i et rffreerr
6T ST 3BT, Tiferet @l ey 3 SATvEREeRT o |
@ﬁﬁm Ao e et 81 safore g aft arqeT &
T T SATHTRATIITT o HEIE! 360 H e 1@
Toh| TIY 3TeT | i fereermam erfyfemamet
1R 3.4 €7q %1 T faera & wre Tfsrferan T AT FraT 98 Q@aﬁaﬁaﬁﬁmsﬁw

50

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

oTq (A) + (B) 31 90T freta — (A) 3 01 foieid + 91 (B)

ToRaTahetTd 3,12 7 SAT9e J&full o TG 9T 0L qAT SR H § -4 €1
e srfufsramefiar 22

3.2.5 |fshadr AUt

skt 2ol o e 2, fSem erg i <hl fspameficrar =l sfeiel sh § saefberd fopar
ST 81 Tereemom & = o &g (fhamshetta 1.9 e 3.12) ffetaa soft (@mft
3.2) =l forrfra foram o &, ot wfsrarar Sroft hea 2

Tt 3.2 |sRAAT 201 : GTq3tt ol aTer ARy

K "iefem gy i Afaferamefiar
Na wifeaq

Ca Hfcaam
Mg et
Al T
Zn TS Tt SAMRierar
Fe I

Pb oS

[H] [ErEgH]
Cu  hIX (dTe)
Hg  #ehil (I9)
Ag e

Au TS gerg A AfTeRameiier
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1. wifead & RRfem § gerert @ T STt 82

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

3. A,B,CU& D 9R dTql & TAT I T Toh-Ueh hleh (MHTCTRa (oo # STe 7Tl
T ITCd I shi HeferRad Jehi & grfieg fomam T &

N

A g aAfrferam T

B IELSIRED s rfurfsram Tt

C s rfurfspam Tt =i Irfrfsham Tt FIs AR T T

D 1S Srfferar T 1S arfrforan Tt w1s Afufrar et 1S stfurforan et

9 AR T YA HL 4T A, B, C T D o Haie § FAfctRad w21t o I SAiig—
(i) T fee TRt aTq i € &2
(i) ©Tq B 3T IHR(11) HEhe o Forerr & STen STTe at =0T &2
(i) 9T A, B, C Td D ! SATHRATIITAT  =ed g W H sadiead iy

4. AR U1 T T BTSIF e 3TFe H STAT SITAT &l shi- T 714 {-eheell 87 SRR
o |19 T H,SO, 3 TEmIah s fafag)

5. i1 3R (11) Tethe o foreia B STem & I BlaT =2 36eh! Tmfes arfufsrar fefam)

3.3 o0 UG ST R SATATSRAT shiet 87
T BT STy 5 St e et s e e <
TR ST AT TSR I T f3Ta ot &2 il shefT § 37eae Ry T dedl o Seideii—eh
former =T TEoT SHIRSTT? B STHT o EATSIoRaT ShIsT Y01 B4 o HRUT Ih @l
=61 Tt SITSRATU SIEd HH BIdT ol FHIAT, BH deal shl SATHIhATRIeTdT 3,
e e 5 o e e w2

S T Ue 3w Tl T STl o Serergii-eh [o=aTe T2 &1 giieiy)

HOMt 3.3 1 &H oW Heh @ foh W1 TTHTY] o6 SITRIGH i1 H shelel Ueh Seiag
31 3fE IE 3T M HITT U Tk SAF b1 T T & el L SIS SHRT SITEIaH higT
o ST €, oo Tl STweh Sufterd 81 56 9Ty o ATeR # 11 WM €, Wi
SAFEIAT ohl GAT 10 I o HILOT SHH &1 STINT shl AT BIdT € a0 I8 Gifead
YTE Na' e LT 81 o 3T, FARN o dTercd hIRT § 7 Soiae Id & a1
a75eh ot B o foTT S0 e SR SRl STTereErshl it 1 e Hifeaw ud Felri
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52

srfurferam AL Wifeam SR I T U S FARIT TR0 R AT B T

ST TEUT ok FAIH-TTHTV, 3ohTS RUT STTCIT T LT &, 1Tk 38k AT
F 17 9H B4 & 941 369% K, L, T M 9 8 18 seiae Bid 8] 309 aeiiiEe
SRUTTEA C1 1o 21T 81 SHIAT I ST dedll o sl (AHfIRad Jehl & SAEH-Je
1 garer (et 3.5) i &1 STar 21

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

fororlia STTaRT B 3 HROT FNfE T FANIES STTH TR ATHNd Bid & aeT
TSTeq e SEIA et H SRt Hifead Faise (Nacl) & &9 H 3Ufeerd Ted &l e
AR 1A & R Wfeam FARIEe 31 o &9 § A1 UTT ST ©, ok a8 ol
ST T == Bl 2
Na—> Na'+e Cl+e > CI'

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

TN

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

== 3.5 Qs FarIss 1 i
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T Teh T I N Tren, TR Feirge o Fmtor s foe 3.6 9 g9mian
TR

Mg —— Mg>" +2e”
2,82 2,8

oTq & ST § S o TAMIAUT § 5 A TehT hT ST S
TTeh AT A2 HATSTeh ATH1eh sheT ST | T 3119 Mg Cl ¥ Iufeera , @i .
STI TS SRUTTEH ST 19 &[T Gohd 22

3.3.1 rTafes AIRIRT o ToTeH
At Ffiret o TOTEHT o S H S % ot s, feforfaa
foRaTeheTT &L 2 < ——
R 3.7
foRaTeReTT 3.13 e R T F T
foqm it s @ wifeTm FanEe, WRfEm TEEEs,
ST FATES AT TRl 11 S0 T T i) .
T vt T e ST 7 82 R M-l
o ¥ P WA A A AR A A @ o
(ot 3.7) T ShITSTQ) 371 o1 o |rer +ff FeT fohaT 2retrsy) L
HY FAT TG &2 FT A T ST bl T TEH FLd 82 0 — oot
T i SIS, Ugie e TortiTee H |llet o1 e shifofu) a3 — —
ERENICES *_g:a__rww
forr 3.8 o1 AXE U Uit SHTSY SR forelt weh et o forera ) )
F goiagIe T AT ST T S 82 S TR SR an N
Tt 1 oft St Aifs o 3.8
T ARt <t TeRfar o Heer & 317 o foer forerrera €2 TV % T o1 <Treehell 1 STl
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RN 3.4 F HTAE AN o T T TR

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

AT AT o FATIRad |THT=T TOTEHT OX ST €1 fom grm—

(i)

(i)

(iii)

(iv)

Wlfcie Sepid— U Tl SR0T ST o STl HTe[d SATRYUT ST o AT ST
i 318 Te TS FHIN B 8| & AfTeh A= HL B & a7 3Tl STe
T ZHST | 22 3T

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

FATMeTdl— g WISt AT AHIA: Sl § St qoT foRfe,
g 3ATTe S forerrrent 1 STforei 8id 8

forga =reral— et faer & TR & =Ime & fTg, SATeIfRTa ot 6
TTTCRTTETAT STk Bl 81 ST AT oh STefi forear & ST Suferd
2 &) e forerem # forea e wanfea ot STt 2 at 7rg 31 foudia soiagre
T TR I L T 2| 3IE ST § AT AN Forega 1 =t et
FTA T, e ST LT T g TTHT o hIT AT <l 1 vy Tt areft
2, Tfer STrfeien 2R TTfora steren § forga o1 =mer s €, FRifen it
e H ool ey Tt AT o Hed Rk Je[a STTehwor ot HT
FHRU) FHASI T ST 2| FAAT, SR T T € T hLd & T forzd
=T L &l

A

1.

2.

(i) wifeam, SiiaisH ud Ay o o gere-feig dem fafay)

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

STk ANTRT T TTeiioh 3o 1 BIdT 27
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3.4 Tl bt Tt

et sht AT ST 1 T Hid &1 G e # off difeam Feiiirse, diferem
FANTES e S8 F© foerr aaor sufterd a8 geaft it it § wepfae
w9 H 9T S AT dedi T AT 1 @IS Fed 8| Fo TAHN 9 @Sl §
I3 ToRIY o7 T AT 9 2t 2, o e amvieert =1 21 39 @it
I FEd 3l

3.4.1 grqet s feeRdr

STG3T =T HshIAT 2I0ft oh ST H 37T UG Toh | FATY, 3T ATET & T0e Fehel
& fop a7 @ wTq) o1 TIosheior S 2IaT 81 5 Ty Ut H S STaee 7 ag
ST 81 e ST ST A TiTent o & 3 fHerd! 8| |ifshert 27t 7 et 37 areft 9rqg
T hH SNSRI BT &1 3 T ST H TS STl &1 3ETEL0T o Tt Teg
@), foeer (=), wAfeTd U v (qis) Tt STaET | I STd & i Ue
TR, 3T ATHIES AT SHTAETSS ST o &9 H HITH e § ot 0T A1 &)
FfshaT 207 He® SR AT 91qU (K, Na, Ca, Mg T& Al) 31 31fereh SAffsmamsiiet
Brell € feh 2 shefl off Tt ieel o &0 H Tl UTS S| Wfsheran 210ft ok 7y sl &7l
(Zn, Fe, Pb,3T(<) T SAfisrameiicrar Feom grdl 81 geall i y-quel & ¥ qeard:
HTFATZS, TTHTES IT TS oh & H UTE STl & ST i foh 3 €131 o 3eh
HTsS B 8| Ao ot sTearferes sTifsrameficrar wa gedt o s8eh S=E A
H U7 ST 3 sHIOT U@ Eiell 2

T TR, SRR 36 SHTeT T g et r ot et ¢
i et (o 3.9) 7 fornfora o waha E— (i) Fet arfsrferasfiar Na
T (i) e SAMTRaRTer aTqd (iii) 3= SThsRamRier argd) Ca
ST o | ST ATt STget i T e o fore farfie aehfient Mg
T ST f3haT ST 21 Al
3T © Y[E T 1 FISheoT 53 =oit & B 21 37 <o
Trrer fo 3,10 ® fom w81 frefafad Wit # gk = i Zn
foreqa ==t i Mg 2 Fe
3.4.2 ITATHT T AHFIHIT .
qocft & afo sreret i g, Y e Sreh o st A 8, R -
T (gangue) FEA T Wﬁ%ﬁ%&mﬁﬂ%ﬁmﬁ %‘%&'ﬁqﬁ Ag
BT HATFTYI BNl B &t & 717 By g o for i wfshamat Au
T TN AT & of 3T Tel 1177 o ifereh AT QAT+ TOTet o 3.0
ST BT 81 36 YR o fore farfermT dqepieh STt STt 21 PN

oTg T ey
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3T T Gig0T

| ! !

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

oI 3.10 377 9 &7q 5hY0] H Ygard =R0]

3.4.3 wishaar Uit 7 Fr=r A ATt arqatt w1 Ao

FsFIaT 20ft 7 = 3T aTeft earqd bt SR St 81 37 anget % it
T A T S § A T STed foRaT ST SehaT 21 32T 3 fore— e (Hes),

ToH{T (TRE) T Toh T 8| AT H TH T T I8 o8 T8t AN HATass
(HgO) ¥ ufafdd 81T & 37 371 T ot o Herif{eh ATeTse Wordl (TE) |
ST &1 ST 2l

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

2HgO(s) M1 2Hg(1) + O,(g)
TEl! ST, Tk &9 8 Cu,S o & H ITTeH dlel (FHTH) Tl hael a1 H TH Hoh
TR 3T T ST TohT STT TahelT 2

2Cu,S +30,(g) — T 2Cu,0(s) + 2SO,(g)

2Cu,0 + Cu,S — T 6Cu(s) + So,(g)
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3.4.4 Wfshaar SUft o wea # Rora arger T frendor

wfshardn 2oft o weg # feord arqy; S8 T, i, o, ot At stfwfsramefierar
T el 81 Thfd | AT UTT: HHISES AT HIEHE & & H UTE ST 8| TGRS I
HTEAE o T H T 1 I8 T3S & T AT STUF HAEH 2| FhAT
HIEIT H T8 YT o HeWhIES Ue HISHE ohi HTq HTFATEES H TR HAT STedh
2| HTHISS ST i a1 i UTeAfa 7 Afereh aTd o T i R A Heergs |
qiEdd 81 ST 81 59 STshAT shl Wi Ed 8| HTslI-e ST shi HfHd 9 H Ao
AT I ITH i | I8 TS W Ui id a1 ST &1 38 JishaT shl FEaro sheT <irar 2|
157k o 31arEent o Weid Ud T o gma fferfa wremates sfufsra i a—
e

27ZnS(s) + 30,(g) — Ty 27n0(s) + 2S0,(g)
e
ZnCO,(s)— T, 7ZnO(s) + CO,(g)

T8 S1E ShTsiA S SUFeRd T ol IUINT L 4T SATHTES U G1g IIed
fora STraT 21 Setetor & fotu, Ser fSish SATerdTse i shrel o grer 79 fohar Srar @
77 fSfep o1 & ST & S )

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

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

TSI (S IACAT) SHT IUANT T YT oh HATHEATES I °TT H HTIT FlA o AT
foreemar fafsRa T +ff STRINT fohalT ST &rehaT 81 STt SATisRamRiter arqy; S -
Hifem, hicaad, TR TS sl HAT=RIh & 9 H SUANT fHaT ST el ¢,
Fifen 3 freaferfaa stfufsramefierar amer argat st 3o firent & foreenfia
R T 2| IS o el e AT STeHATaTSS ol T fHi-om =0t o
arey T fear STrar & o Frefafad sl ad 2 —

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

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

7 fereerma arfurfsrand stcafereh et 2 8 sod scafSla sy §
AT 3T 3R Bt & o e it sterer § T gt 2| aread i AT

sl
¥
)ﬁ\ e

(L) SIS (Fe.0,) 5 A v 1 s A i Al s
T it gt T TR R Sired o fore feam s 81 3@ srfufiear i afife Yo7 vefert # wfa w0
arterfsRaT #gd 2| (SieT) % Forg erfife Wb

Fe,04(s) + 2Al(s) — 2Fe(l) + ALO,(s) + 36AT
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3.4.5 ATHEAT S0 & T8 HOT Reora et st feehvor

srfufsraeficrar 2oft § e St o anqd steda stfufsrameiicr 8t 8 37 e
% |1 TTH ST 3ok AT & JT & TSR ST HehdT 2| 3ETEA0T o foAu— hraid o
T wifeem, wifiem, Hfcwm, tegfufrm snfe & sifaumse i o w 3%
ST H et feler et foharm ST Hehall 21 S STl T ST hisi AT STTET STerior
o W ATe BT 81 3 GGl i forgld SATET Yo ST ST foha STt 2
IR0 o ToAT— AiTSam, HTR e Hicw—m ohi 3eh ToTd FaTge! & ford
ST A T T ST 81 el (01 ST geieie) T g Faifia & st
& AT TS (4 ST Sodgre) T FIt Werd B 21 STfirfshend s e §—

FAMSTW Na'+e — Na
T 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 STorere Tshel & ST e quf €9 9 1 T gt 8 7 gy
2 2, e werent € 31 9T SITect ol ST Tehc 21 et 195 oh g2 o forg
et arfor srafera Fafer o et oo 3
Torerer sraere-t aftseRtur— i, fSie, o, fahar, e, e
AT ST ST-1eh GG shT TRESHLOT foEld ST SR foham STar
21 39 R H ST 91q I IS T I[E ©T ohi vael! 9 i

eils —g i Shefle ST STTAT 81 HITq 3 ST fererar 1 SuaiiT fergra aTaered
sttt o B9 H BT 21 o 3.12 % STTHR SUSHT Saferd forar Siar
FHTR qHE > .
I aferm o IR STOEE & S 9T yaed i St @ qe v W R
Siag | S T ForElA ST T AT 21 S 2 A # 9 g
= forega sTere & Sreite e Fredfirr €1 et 81 oreter axyfigert forere
S ?Tﬁ;ﬁﬁ;aa) 2 =it STt € e e sfeat e et v et 8 s
o 3.12 2 o UTe uek e 2
Tsl %1 Terg[d STTET TR STFeATehd .
i e 71 e Frega S 2 3.5 et
7 e e &, sl g A g TN o Heg § T4 | H 379 FAfeiiad s a1 Teaa
i1 1 7l el 2] Torgga T FerTfed F I &
W‘;WW%@?@Wﬁ@ﬁﬁﬁ el a1 # e ot Bt 3 o fireat it e hreft &
ST

58

STt 21 frert ot oy o Sufterd ewt o wr sTffm
. fea HewTge 31 X S o ShIXOT UET BIe 2

[EEIE]
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A

() @f= (i) STT=h

(i) T
2. GGl ok A SATSE S LT H T €T H TS ST 8

3. OTq I I STEETES § U shi o o fope Tremafen Yorm st STRinT foparm STraT 22

I AT & ST T3 e ST TS oh ATer AR et &, foree
TEh! | § 3L T 3h1 =k €i-ofR @ & STl & e 38 W E i oht i

I STt 21 I8 &0 UeTe siftreh hiqT Fhse gidm 2l

sl HH qoh T3 A1 H & T Te 0 oL 0T ok Ukl qared 3hi et =1 Sirelt

2, fr8 s e B

ST, 37 UREfert o var hd €, S0 iR ot ST o ST 2

R 3.14

= TEet ST T Tl | s Are i i e
i

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

@Al B § 39T 8T S S STorehd 388
1 mL o<t fietTse ud ik § &g o dIfSTT) 9t STt 92 a
TR TE AT 1 ST § foret= g & Teh ol

AT C T ofieT fAsTer shicwad Feiitigs STeiehd 39 hich
¥ 5T T AR eIt Hicead FANTES ar] i FHT i
| & §7 st (o 3.13) 31 8 a7 Bied &%
TG ST 0T ShIfSTY

1T G Th TGt A T T IR s el o ST ol 7T e,
QAfR et B Ud C | Wt Shiet o S el o 81 Tt A
1 I, AT Te ST &1 o €k o @l 8| TEet A i i
AT ST o ek H Tl @ Ue et C 3 shiet Y[ a1 o
Heh T Ted! ol SHY TR ohl aEq3T § ST T ohT STaeTatl &
N H & T %8 Tohd 27

3.5.1 HEAROT | TR

ST AT HTEId A forsier shfeaam

(et arg =t feprer o FANTES (T
o SetetT ST R1) k)
fer 3.13
e W ST A F Refd F Sira FA1
TRGTA A H d1Y TF A I IR 8
TREH B ST B farefiv a7 ) Tt
CHYF ATl

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

SRITHRIT IO, UTS IR0 AT fsreTq 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 SHT & G W o foTq 3 o STt (i) sht oefeft e =g
1 farfer AT TroTereTae shed ) ST ST TR T &1 ST o a1 ot aereaifid areq St
§ Fferd Tadt 21 T AT SHERT SHRUT T Fehdl 87

T 3 TOTETHT ol gt T ot 3T=at farfey firamea 21 3w fafr & v s
YTl o S TOTEH JTd L Tohel ol ISR 6 [T TAleT Fifersh ST
T A ATt OTq &, AT it T T8 ST 7 3EeRT STANT TEH TR St e
FATTE, T & AIRT =T TH BT & W& 7T L T e Re= ST 2
AR Ife 3T ST F1e (ST 0.05 Tfaerd) fore feurm Srar & aF o8 swar qen
oIl B ST 81 <12 o 1 fHohet T shiftrrm firetr ot g Teetd SEaTd e i
2, S 3 BT & TUT IH ST el ATTaT 8| 38 TR IS Al o T ahis 3777 vared
Taf3r fopam ST & <t 39k TOTE Sedt ST | aTedd H, whis 31 0ere fired
forelt oft eTe] =6 TuTer sraet ST Hehd €1 e warel €1q AT ST F W B Wehel1 2l &
A7 3 Y AT ATl ok WA fireror Rl fremg Fed € 30 IR o g vee
T ©ITq i TTieTd SAeTET H AT ST & Usl deq2lTd ol deall 2l Ueh (H2ra 1qara
7 o foref fora ST 21 o6 38 st o ara o Sftaefiehe fora Stmar 21

ST A %l 24 HE FHad & AT I8 HI! T BIT 8| FAAY, STV S o6 FIq 78 ITgar T
2T 21 38 FIR S o6 FoTT 3T SIS AT AT T ST 81 TR 5 STIrRTeTd: S0 341 &

T 22 e | T ST BIAT 8| $HRT ATcTd Ae © o 22 9T I[& A H 2 9RT qla AT =1al 1

g oft s

fecett feoa ol @y

60

TS TS ek ST TG & T 3k AT T STHETTH et 8| I, 8T sl 3T9a
36 T AT forgd =Teteha qe TTeie W BT 81 3TeTl % [T dle Te
STEd (Cu T Zn) 361 Torir didet o i wef &1 (Cu Ue Sn) =t foreng e foega
o EITCTeh €, CITohT TH 3hT SURANT forgl el Tieaer ST # fohaT ST &) e v fet

(Pb TS Sn) T fi2ITq Hicet &, FSrshT e s/gd SH BT ol 38kt ST foregd
TR ST e Afeg o fore fomam iaT 21

TR 1600 TS G&l R o T1g HiHAT o fewet] § Toh die & S|
IE ST Y AT 2l s o6 for we farfer forer e o swv e S s &
SITCRYETeRaT T TSR for o 3h3 TR o oo ¢ I8 & FIaTH AR
o fene o 21 I8 oite T 8 m ST 9T 8R! 1R 6 27 (6000 kg) 2

N\

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

I = = =
ISEREIEI B

A3 ifTamEs
I HAFTES
foper fearfar o fereamom stfufsram afea 2o
2. M EATq ST & Hefd T At 22
3. fegeraa

4 A

qcal T ATST Te STETql # i foham ST @kt 2

TS =, SATETAaTes, SHehIC s ST o forefa sl garereh aidl €1 URE o ST auft s
AL % ATY T3 BT o A 6 AT R UG 5 Il o

ST TSIt TR Tedl BT €, aRi115h 98 STEITST ohl Seohg Qoht Tzl & ST uftafaid &l Sfrel &
HATFESH % |1 TIFT SIhL AT AR SATFEIES ST o Tt sitarse wd e
HAuTEE, AT SiaTse T STl AT, JHT o Tored Yafia st §) 37 sHiwmse &
I S{fFETEE FEd 2

STt et g At o are fafie et it stffsrmiiear - 2t 21

SATHTSFATIICIAT o TR TR STaRIet 3hH H e feerd |THT=1 eTqet i F=it i afsherar 2oft e 8
Gfsh2raT 2ft 7 BTEEISH o SR R a1y o 3TFet & BTgeie ohi foreenfira & Tehd

sferer stfufremeter arqd 1o & wFm stfufsrmiier et ot 6k T forerem & fereenfird
RETIE

STehTel H T T ST H AT ST et o 9 & T SAreft 8

TS Y YT T (TN T SEEhT TRHTOT T ST T oh S5HH I HTTHH hed o

31 A1 31 & 3T ST TS WS T AT Tk 7RI o Wi ey hr frang e 2

T T T T3 AT o E0eh § W © AIeT S e STl ol §ae Hefriid & St 8| 8 qieeret
T eIl e &l

STUTSY o TUTe eTqaTt o forRi &1t 81 98 7 A STreTqere qor 7 &€ a1 i 8 FHTEE 3 SFeAra
Tt 3TeTqE AT UE forgd ot e et &) JveTge fored ot =Teren g 2
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TV foId SHTTCHR TSIl 8, 1ok ST oh AT SR H ST Tl s K01 ARG
I ST &

TS HATHTEE ST &, ST e 7 ST Breft 2

ST T ST H © TTSSISH T [TETo T hEdll 8| I8 BTEGISH o §Tel STNTHAT . TT3STES

EEIG K
J

RS

62

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

(a)  NaCl foreTa uef ot arg

(b)  MgCl, forer Ts v arq

(c) FeSO, forcta ud foreat u1q

(d)  AgNO, foreTa Tef ot &g

TR o THIST U (frying pan) ol ST 8 sr=T o forq feforfiad o & st #ff forfer Sogerd &8—
(a) IS TIRT

(b) U AR

(c) TSIk it a =@

(d) W aft

TS AT SATFEISH oh ETY STTHAT X I5a T STl AN ek A LT 81 78 e St
7 forct™ 81 91 dcd T &1 TehaT 82

(a) hfcaan

(b) wEA

(c) Tafaesa

(d) drr

ey vere o fesat W fier it srsiry fo =1 o1 2 7, Fifer—

(a) foT i e S v 2

(b) o s eTae ik ot Ttk il ®

(c) faa i sruem fSiek feres stfufcramsfiar @

(d) fe i arven ik wvm arfufsramefier @

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

(a) ST ST T UTGAT ol STUTTHAT 6 FHAT oh sfter 37T forsig el T T &7

(b) TSI TS STRITqAT H Torvia o6 foTu 7 wlieqvri sht ST 3l STshet =hifsy|
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10.
11.

12.

13.

14.
15.

16.

STt SHTRATSS AT BId 82 <1 SUTUHT SATFaTSST h 3T 2y

21 GTq3AT o AT T3, ST A 3 § BTSSIS b [oeTTid L ST T a1 9Tqq St U 7t
T Hehll B

Torell &1q M o forela STaereHT afteehue § 311 UHTS, shells U fored STueree ol s
ST T =0T T Tl § oieht 38 T foham| fom

i e e e e i (o
EARCERCRI ti%j
(a) e foram am anft— —
() o@ forend o o
(i) 3T fofemw o=y qe2 | SRR
(b) T T sAffre % fu T T
sifrfsran forfay «— i
AN I ST H = o fofT 2 aiies sarsy)
SitiorT 35 W1e e SR ST e S L
Teha hAT
hI{UT §[dTsU—

(a) AT, WHT TS =iet 3hT SURANT ST ST 6 (oA T STl 2

(b) Hifgam, MW e iy i ot o 37et GUE foram ST 2
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T ST GH 1ok T TR ohr aTeerer fopar 2, ST g fere ot
2| 30 AT H 7 F© 1T Taieh ATTehT T 3o TUTHT oh S ¥ 9| T8t
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3T GRT {1 15 IR RO o A &9 § T et &gl T
Q) 2Tk fRTeTe SATIehT SaTUr foh S & STTRISHTRT Sy h1eid o AR TehT ST
) 3aeRT wiveT S o oI s 31 i ffr wie weRd 82 e | e e
STEAT TR T ICATE THRTIT? ST ST $80eh! qfee 3t aTet foheft oieqor shi STTd o2
HATET el Tsi T ST Srelt &) $oh AR, Toft Hofler ST FHTsi T
AT BIell 8| YIS T TRIHS H ST ST HIAT H el SRS gl s[Tdel #
QST (S FTEHE, BESSHHTEHE, AT Te USIIT) & &Y | et 0.02%
TS SUTEA § qAT AFHSA | 0.03% e ST3HATFETES U ) TH{ | 31
3T T H Hlel SRR B o SIS e 1 ST Hee 8 30 T |
T TG o § TUIT BT STE1E i, oMok SFROT hTal SoHT Heeaaut 2

4.1 HIET H AT TEEATST TN
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ferer =T S 2| B < foh ST AMTehT 8 STTeU 3h1 Fehf 3 Turemi shi
SRS el 2
ST for B S7eg 2 @, AR TROM 4.1 el o F AT Toh T T FIih

FIe ATk 37 forera =meres T € _ ! !

5 st AR ¥ FgomiE qoT TodtE | SHie s (CH, COOH) 290 391
o1 G I SHIE HH B AT 3 % Alehel FAEH (CHCL) 209 334
(AU 4.1) % STIR W §H 36 e TWIge  THTS (CH, CH OH) 156 351
oA & Toh 3T TRATILSAT o off<l STt TR 0 (CH) % -

I el 2| ={fh, 3 AT sAferepier: foed &
FEITeTe B €, 3T T 39 ek ot O wehd & fo 1 2ftfivent o atrefer & foreft
I ST St A& Bt 2

FHeqT 9 W g fafir= et oY TSI &7maT, TAISTohaT qeiT ST shl EeT
T ST FfTaT o SR | 31eer foRam| o1eT 81 Shiele o Solaiteh fa=rme o o |
ST H| SHTi hl THTO] AT 6 2| FHTs oh (oIl shafl H gerarg i1 ohl [efaxor
Y BRI e 1 foha GAISTehaT Sidhei arl?

TH ST @ fob SITedt %7 ol 94 T8 | WX S ST Icohse 71 for=2rmet sht et
T T TG o HATIR T qcai bt STfsrareiierdr Trems St 21 sTfies i
ST ATt ded HTel STEdt ShIST § SAeFe i ITed e AT SehT T8 shieh 39 ITod ohid
& TSI o W STEL! HIRT H IR SAFH BId & qAT Icpee 11 Tof=2me 2T STeet et
% foTT SHeRT =R S I i AT @ ShT SATa9ehal aidt 81 I 32 seAag Ml
T ITed AT AT T &l dl—

(i) ¥ IR TAFSH ITed hL C* RN ST TehelT B, AfhT D: T ol
AT % TTU 26 giae 31T AT ATITEd Ferag M aror AT FIeehel
HEETIR

(i) I TR AR @I C* T ST Hehall 8, AR TR SAFS T bl G B
IS ot |11 | Shalel &1 a1 ol shis YT ST o oIy, STcafersh
Fs1l hT SATITIHAT BT

TS SO A GCATIHT ST 3 qeall o THTSAT o FTeF FATSTeRdT
TG I shT WG ek 30 THEIT %1 GAHT T &1 Hact H1ei &1 T8l deeh
e 3T Ted Wl Tl T AR oh! WG ek O[S AT {01 i €|
7 srag@T 1 |reERt Y ST €, 3 ST TS & aredt i % & 8
&, TT $7h Horea®d ST 81 THTY] Ichee T o st fReurfa ot wmea st
1 e o AT i =1 T ¥ T8 3dg 1 ATea] § o Fo G
STUSTT T TR 2
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T TG o A F ToE GH 3] FTESISE 6T 2| S

333“ foh SATOH TRt STEAA ToRaT 2, BTSISIA ohi TRATY] AT | 81 314

38 K I3 | Ueh goiae¥ € q97 K IS ol Wi o foIq g@eht
T 3 SAFE 1 ATIIHAT Bl 8 TETAY BIESISH o &
YTHTY] U el 1 sh! WA hleh BISGIS o1 AT, H_ ST
| aRTHEaET TTESISA 1 Ts Y] 0 fehead Ikt T,
giferm & soaeiies formamd =6t uTea hear B, fsrees K i #§ a1
SFL BId €| HAISTeRdT giag o o foTu ga feigaal srern
i (R 4.1) T STAWT T Tk &

SAFZ o UEHT ITH BTSN o &1 TLHTILST oF o1l HesIS
T AT ST o $9 SATEY i a1 T[T 6 SfT= Teh 3T % g1
o sk ToraT STTaT 8, ST fo o 4.2 1 fegmam mam 2

FAR 26T AT T 17 8 ST Seiar 1o For=2ret et EIsTehalt
T B FARN TGO 0], C1 STl 81 T A9 39 A0 6T
SeiFe A fofg T ST ehd &7 A1e WA foh sheed WAISTehdT shisT
FAFSH T & eIt i T SATawehar aidt 2

SIS 6 a1 TATISAT o st fgaArste st s fewrs aan
R TET gafere g B, iR SATRIS % 0] % L e
TAFL B & (SIS T AT GEAT 3173 B1) AT T8 375k
0 F & AT a1 SR gaag@l 1 sTravashdr gt 8l 3
HTFETSIH T Teish GLATY] SIS o A TLATY o |19 &
ST ol ATHERT T 2, e a6 ot 4.3 & SIgar d@tam
SITCd Bt 71 SRS F Tede T o §RT e foRT e &
SAFLT © TSI o &1 TS I T Bl 2| 36 &1 TATopat
& o= fgetreier 94T Fgd 2

FAT S 3T ST o 3] b Fafrd o dend 8, foed sAfalisa
o U TTATY] TS BTSSIS o &l TATIHAT o sier SATefe 3 Jepid
1 GRITAT AT 17 6 S § T AT 2, e fgeamsier?

AN o6 TEUTHTIE 3T0] § T ST TRM? ATSZS i
TRHTY] HEAT 7 B SHHT Foagi b foame Tef TS &
BRI? 375 W L o TIC T3S o T 0] H T3S H
ST TR A1 Seiag = ot 2, FSred soiag = o o agwmit
SITWd BIt &1 39 &1 TRATSAT o sft= feAee 1 a1 et S 2
N_ o1 el foig e qeT 3@k Frafreier shi <l 4.4 % SITER
TITTAT ST kT 2
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SFHTIAT 26 2197 1 G NH, 81 7 AT 36 37 hT SeAagi foig STt a0 ﬁ

faford =6t werd €, TSrad e aria 1 g1 foh i wvft =T sl sht Sehte &
g T ot feafar e §87 7 S1pedt o U, fi atoran 3 &t @1 arefy g
TSl & WO oh1 3 &, i1 el b ATk B S 3 &7 8 A b Aferehifires d@ QB
ITT BT & AT I AT TS Heifed Trehfereh 1 (CNG) T @ B 21 98 e
TSI o Teliereh {e AMMTTehT 5 H Teh &) WA 1 G CH, 81 ST foh 3119 ST+l €, w
RIS IS 3h! HATSIRAT | B HTel = EATSToh 2, FlToh $AH AT S TSTehal Soiae s
BId 2| Ieohve 1 formarmer sht feerfcr ot SITed ) ok ToTe ahTel 3 Seiag i1 ohi |TearT i o) 5 g e

TTSSISH o =X ATV o |1 T &, ST fof For 4.5 7 fewgman &)

6 T a1 TATISAT o ST Seidg ™ o U I ol HTSaRT o FI0 o et
HTSY HEHATST ST FEATd | FEearst ATare a1t HUHAT 7 ek at ot
TS BIelT €, WA STohT S o goicl Il 8| e 51 AMehi
FAUHIe T T FH A 2l <o, TCATUSY o i SeiagiT hl dTerart ardt &
I ST 0T S & FHTIA: U Tee STt A1Te forgld o etereh a1d a

e h FWET
ShTel ¥ ShTeid dcel 3Teh Tof¥eT iifereh TOT o @rer farforer 91 5 9w STl 81 €11 0 Uwise at
& el o TRATOTST & S &, 1ol o THTUSY oh TRETR ST o criehi oh STTET OX & 38 3fa
BIAT 81 R el BT Tcieh TRHTY FHTei o IR 371 GEATOLST o E1e STTsiferd ran &, foed o
7@ PISTRITet ST St 21 AW1SE H ShTeit oh Seaieh JRHTV T SHATSU hlei o oI 311 TRHTOLAT
o |1 T e T AT 8, TS e =g firer 81 57 8 T sty fretsie @ 2, faen
SHITUT ShTel sh HETSTeRdT U1 BT 2| AWISE 2hl T H TZhIviTa ot Ueh- G o o (e 2l &l

3 31 farfire SEmTeTt & RT € Ud Aise % itfersk ot stefa firT 2 €, StaIfe 3
T T ThEHT 1 ol ST 3Tel deh ol 1A AdTaeh ol UaTY 7, STelfeh UHrEe FerehT
qT FpEeRier BT ol fosr sTeam o AT o STerqetl & o ST foram, 3ok formdia
AFTSe Forea o7 FaTeTen Bl 2
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TS IS T AT o aTa T AT T ST (subjecting) ek S T AT T ST &l

31 3 Tf¥erse € SRR ¥ SIS B4 8, AR ST 3 TTehfereh S & 1981 214 2

TR SHTei STITEY T 31 o711 o W Teed C-60 3T T8 26l TS, FSFaw hieie o THTY] Besiiel

% ®7 § FAfUd 81 2l =i, I8 ST Tfheae sehftiEet For (Buckminster Fuller) SRT fEsTe
fope 1T forere e Tfare o waT AT €, 3EfeTe, 36 3107 shi Petdid AT fea )

A

1.
2.

Co, T ATt hTsi SIEHTRATES hl Foia %‘g HTEHET T BT
HCHL o S13 THILAT U ST TH 6 370 T STl foig T T St (Sohet—
TEH 6 3113 T Ueh STSH o &9 F 37109 & 2 & 2)
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4.2 TS hY AEATIET THfd

fafyr= Teat wa ATt o ga SoiagMi hl ATeieil gRI Tesarst Areier s fmfor
@ A TS e AT, T T ET ot 3| 31eam o TR | A <@ fh
Tordt a3l # HTei UTIT ST €| S &7 Tt ot el o ARl € o Y
T &1 T TR RS ST 1 Wl T el ATTehi ohl TOMT T 1T &, S T+
g fforer 3TTeht 715 B| 3177 it dcal o Tt bl Uk |1 T OX off 39t |
3 el el AT §) TET a1 @ foh I TOTer Sheret ahiei | & et & foredt 3
Tca  TEI? TgEars 9 il i % HROT FwEA § T G H Ak = 6
&THAT Bt 21 Te § & e o8 T &—
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%,ﬁu@a@mwﬁma‘ﬁ%l W@@ﬂ@m(catenation)mgl ESl
ifiTent B ShTel shT Slelt @, el ht fIfi=T STRaTsty aTeft sfEe sTeran
T H AN el Wl 9T ST 8| |1 €T H1eid oh 0T U, 5 1o
HTSE § TS B ol & el TCATU[SAT 6 sfi<l helel Th ST IS HTai oh
ik Te AR FheciTd o T3 S7era f-31Tele et el o6 ATk Sree
TR FEAT 8| H1ei AMTiehi # TSI HIAT Tk #f@et 6T T[0T 9T STl &
T TRt 3T e 7T fierar 21 faforent gregie & @ty Aifie a97d €,
TS |1 =T 3113 THTITSHT Tk SRl @ & ehd! 8, Tl a@ Ak HAfd
arfurforamsficr B1d B Frei-ap1al 3TeeT ST fersh Yelet B1dT 7, 37d: I8 Lt
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BN 8| T 1o el AT o |2 ST0H | S[S T 3 AN
7o BN 2
(ii) <o, TelA HT HASHAT TR BT §, Hd: TAH HTaA 6 TR T
TCATILSAT AT FB S Tk HAISh qeal o AT & |1 TG
T AT BT B ATFHISH, BTESISH, ATSLISH, Toht, FAT qoT
3 T el o TT HTe o AN S &, Foeawy g fosry o7
ATt AR S 2, ST 0] | e o AT Iureerd ded aT et
T 2
TR ST Teal oh | He FHT ST T AT TR T B &,
e o 3 ANfiren fasrr w9 T Tt B ) e g Teet STTs
& fomior 6T Uk SHHuT, SHeRT BieT 3R off B] 36 HRIT ST & TEWT
FHT T ATF W] § Tehg 1T | 91 WHIISAT a1t deall § o 31y

e 7 37ed goied 2 2l

HTd ek AT

TSl H AT ST AT a1 foIfRTse STeo, < - HisieheT TR SRae | SISt ST § Afiehi T Hwior
2T 21 3T AT 6 STRTel(1eh THTI ST ATV o6 Gefe fafir el sfgerati & S 2 2
TS T S AT T TTeh{cIoh TaTIT § STC oRaT TTT o7 qT 978 |HT 7T T o6 3 el Aifiren
TS FHTel Tk ATk haret Heital § & FfHd & derd 8| 31ifd, T8 w7 fof 3k dvetsor
T e <Sfia wifer sTTarveh off| 1828 H WEieh agert (Friedrich Wohler) 3 STHIfS= @1+
AT ST 3 STEH T FoRAT, AT HelsS, HTa e T STEeHTe S TAUN o ST
aoft shrel ANfirent o1 7T 3nsft off Hreifeh WA & SHard BT 2l

(& )

4.2.1 G TS STEA hTa AT

T ShY HTHT B B &1 A ok ol el Ud BIEGISH § S aTalT 37 ATk
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ETeI oh ATV ohi Teh ST o ST ST H SIIST ST & qT {6t Hiei o 3y
EATSTHAT 1 SR A o 7T BTFSISH o TTATUAT hT STANT hLd &l IaTeT o
fere— fr=ferfaa =ron § wde it wteT o ared ferar Sar g —

C—C =0T 1
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I 4.6 (b) T ETESISH WA G 3 T et TATY
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AT 3ATH FET JohTL SO shl HCeT ferfaret s Hehel €, Forereht amotferes @1 C H,
BT 22 7T G fo Tft TRATOLe oY HRAISTeRAT 3o offel 9 U AT § "
el 31 T8 A TTRT AT wed ek shed 8 Ararra: 3 ik tferen sifufsramefiear
& Bl

fohg hTei Tl BEgIoM o ok 11 ATk 1 9 C H, 2, fordl 0ol e 81 360
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Teh AT o T ST HTei GHTI] (JT 1)

H\ /H
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or 4.7 5 wefi7 #1512 fofg a1 <1 775 @l
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4.2.2 STGATY, TETU TS T

fomet TS H &H SHART: 1, 2 TAT 3 SHTel TCATILSAT Ted hisi AR HAH, TIT
AT IO shT <=1 2hl| ShTe TLATULSAT 3h1 3 SJeh shl QTS H Tl hle TTHTI]
B Iehd 81 T1H & S & 19 qT G191t 4.2 § feg e )
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HTE UIHTOT hl .
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forT 4.8 (b) C H G € &1 GTaH1371 o fo1q 91 317
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N s 7N\ N
c—C H HH H
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FIT 3TT HTSFA TG hl SR ﬁgawﬂlaﬁiﬁad%‘wm%ﬁﬁm,
TG ST qT =Ish1 st AMfiTeh et T STaT ST A7 & Tehd 2,
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|
AN

HC O |
/C\ /C\ =i — C6H6
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H

for 4.10 =17 1 GT=1
haIe ShTei Ud BISS IS aTet I Tt e A1fTeh TTEgIehTe hgalTd ol 310 | Hqwd
BTESIhTe “Ueeh” FEcTd ol UH STHq BIsgIehTa, FoTTH ek T 31foreh Qret o1Teiy
BId & “UcshI’ FEelTd 2| Teh AT STk B3-S 1ot “Ueohlg” ShaaTld &l

4.2.3 98 IRAT HET?

el AT HAYU! el 21 AT T EH e qAT BISGISH o eI Al ==l
&1, AR e 7 dedl; STU— Delio, ST, TTSIISH T Tl o arer off
TS SATAT 2 BTSEIhRTSH @ H I8 dcd Ueh AT (4 TIESISH hl 36 TR
SRR #d & foh e ol TATSohal Hqe Ted! &l o AR H BTEgeH i
SfCREITIIA st dTed dcall =hl forea oeATo] shed €| T8 Tore oo e Jehriicaeh
TRl § ot 3Tk Bid €, St for wreft 4.3 | foa mar 2| e ferew urwmor S e
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SeRTITcHe AHE S 1 SUTEerd Bid €, ARt ohi ffiTee 701 e &hd 21 978 07
ST 2T hl THalTg 3 Thid T T2 B, Foreasd 98 TehTa e ¥9g
(Functional group) 8T 8| AU 4.3 T 8 Wacaqul Sehmce O 3¢ 7T 3|
T (T o SR 98 3h1 Jad HATSTehdT ST HAISIhd U GRI1S 718 2| BTESSH %
T AT AT UL ! ST Fleh 36 HASTRAT o SRT ThRI T HHE e
e ¥ 9 T&d &

RO 4.3 FHelA AR H D THETCHS T8
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o
4. Shaiiferaferen e _¢oon
4.2.4 FESTTAT 07T

AT @ foh FTei AT i S0 7 Sirgar fafi Tag it seemd a8
ST "ol €1 ¥ 2EeTd IR A € Wehell &1 BT, $7 HleA el § feord
BTSSIS QAT 37T TCATISAT bl ST Tohelt ot eprarfenen wel & wfcreerua foram
ST HHT 2l Teehleet S8l SehTaicHe: GHE shi SUTeufe el JHTeh o Toresi sl 7
LT €, STE e 3iEell sl weTs %o Wt &, S8— CH OH, C H OH, C H OH
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AT &, I FHSTAY 401 e B

3791 g1 AROM 4.2 F afofa et Sroft o6 3w afe g e R & g
I W, -

CH@MCH ~ — 74 UH-CH - 3oTS %l S 2l
CHTMCH — — 74 UH—CH - 3oTS %l S 2l

FTe T 3Gk A

Rationalised 2023-24

73



74

T H-IU (C H ) T &4 (C,H ) H T 3 872

T TG S T o STTUTToIh SEAHTT 5 ST 1T S Hohel & (TSl T TRATITIR
A 12u B TAT BTESISH ohT WAV Seq9 1u 8?)

gt TR, UeehiHT shl GrsITd 1 2oft skl 2fiay) 2ofi ot vee geea wefia @, foraeh
ST T T U5 T STTITT 4.2, 1 H ST o Toh 6| T T 3 T 82 I wawat
FEICH, CH T CH 7057 ot -CH_ 3hTS 1 3T &7

FT ST §7 AT H FHTei To ST5SISH 6 TCAT[AT 6T TEAT o ofi<r g
wsfey STt 2T 82 Yokl 1 AT 9 C H 3 &0 3 fora <11 wean @, St
n=2,3,4 8 FT 31T T THR UTohT AT UThTEHT T FTHTT G ST Hohdl 7

STeT oReft TerTICl SIoft & SATOTforeh ST srgaT & a1 e TUremT & shAskgar
oS <t 21 Wt sEfeTT ST & Fifen SATuTforeh SeaH % Se o |1 i Ud
T W fg It &) Tehett fereiey fererraren  fereterem St siifereh Torer! off gt e
T FHHEEAT SR 3, Foh 0T &9 & Tk Tere WHE o ST GHTE forg ST aret
TR 0T HESTT T 207 5 CHEHT o & o

feraTeRea 4.2

AT T STk ST H S okl TUMHT HITSC— (). CH,OH @91 C H OH
(b) C,H OH @91 C H OH T (c) C, H OH @1 C H OH

AT S 1 T oIS THEAT 82

T GRER IR FH % [T 379 Tohieal i FHis THTIHAT & Sed 8¢ A H
g fkerd FHITT) T 3TehT Ueh THSITAIT ST T TR HaT ST FehdT 22
HROM 4.3 ¥ fOW T 31 TehTiceh SHE! o (o =R SHeiA| ok o ATT1ehi et
TUSITAT S0 A i)

4.2.5 TS ATTehT ShT ATHUZ A

foreft wmrsTIcTer 2ft § ARTeRT o AT T ATIR SIf¥eh Hrsi hl 3T 7 el
T ST BIAT 2, Fofeh! Tehricneh 88 shi Jah(d o STTEN “Jeer’ Suerl” AT
“STCH e’ ok G T fohert T &1 S foharmahetT 4.2 # forq 1o wesr et
o I §— HeIHTS, THTA, ST T sgeHTe|
frefofaa fafer & gro foreft shrelar <Rifirer shr Arereror forarm ST weRaT 88—
(i) TR o ehrsl TATLAT T HEAT J1q U A el T e AR
T AT SO BRI
(ii) SreRTITcHe T ohl SUTLAfl H SHeRT oot ST AT o Ao Ak
T H ST STl 21 (AUt 4.4 2 TER)

Rationalised 2023-24



(iili) afe ThTcTE S HT T I & IR T fear S &t 7o afe
ShTATCHe W98 o ST A & a, e, i, 0, u & FHH BT &1 dl e
SRGAT o TH H 3T T ‘¢ TR, IUH I TN THITHL R L
&, S8 I FHE i 1 e aTc! HEe i Fefafed ot g 9w
feam s Propane — ‘e' = propan + ‘one' = propanone IO

(iv) STET HTe HETT H e G o A8 § 4T T S “ane’ ol AR 4.4
33343'{311'{ ‘ene' AT ‘yne'@gﬁ'{:&lﬁﬁﬁmé, - fgeTeter areft ot el Y
ST I FeATEft qerm f-311eer 819 9T I8 WITEH (propyne) FHaeATar|

UL 4.4 FHTsi ek AR hT THTGRT
RUREIEARCIN /AT

TG

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

H-6-ONNgr

H H H
3

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

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

4. FI 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. Ueehiq I - ene H-C-C=C{
- H
i

7. Ul I - yne H-C-C=C-H
H

FIe T 36k AT

Rationalised 2023-24
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oA

[

U o foTT 31T foha ST eh THTSIE ahT <07 ot Hehd 87

2. hTe o & TOTEH I W &, ek 0T g =R SR e et <t fermret der
foas dft 22
3. WTSFANRC oh § AT S foig STt 39T 817
4.  Tyfataa Aiftrent i @A fatg Fifsm—
() UIHTEH A (ii) SIHIO=T*
(iti) S (iv) T
*T STHTUR o GLEHTcHh GHTSAS GH 87
5. faeaferfiaa Dt ser et 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 THTI ek TUTEH
39 M H EH FHIe 2AMTohi o e THT(eh TUTEHT ohT STE hiil| T{h, TN GRT
IUINT | AT ST STl SATIHTIT SE hTsleT ST I8 AR BId 2, 37d: Ta9T
TH <8 o fore 1 g
4.3.1 384
9 T} ITIET H e, STHRAIS H S8 hleh FSAT Ts YhIIT o T Shisl
SESTAITIES <aT 2l G T SRR el ATk Wi =T AT H ST T Jahre
1 T id 8| Frfafad & sieer stfufwand 8, S stemm o v
ST | foram om—
) C +0, —> CO, + FHT Td Fhr
(i)  CH,+0,—> CO,+ H, O + 1 T ThmT
(iii) CH CHOH +0, —> CO,+H O + ST s b1l
T 37T H STer o1 TS A F (i), (i) Stfufrenet @t wgfera Fifsm
ferameReTa 4.3
T 39 foramenarTa & forg farerer o1 wiareqor stfamt 2)
T T H Th-Ue Fioh FO el AT (TR, FFHY, Teehieet) i T
ERIEY
76 fagm
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AT T Bl T Segur it e ferfa fof et sea= gom ar 7|
SETCAT 6 IR 4T ohl Toh ARy IRAT) S0 & Torelt +ff ATk o ShmoT T et o
ahrg feror g3

TeraTeReTTa 4.4

Teh, S ST STATSE T i1 b ol Sarettadt 3tera g st Suerfa i ureq
T o T 3Heh ATIR T ATy 195 1 AR HITT)

it FHssTet] SeTe el ST 852

RISIREISICE Rl R

T BTSSRI § AT Toe SaTcll HeheiT, STeTfoh STEqed shTei ATTThT
Y AT FHTet YU et diedt sarer et seeh giomresy R 4.3
T HTq T TYAL T FoTel! (I SR, Al oY 3T 3ATIId b W L o &
0T T B T EHG BTSSIRTAT 9 off FosTell Sarer Fercert w1 § o &
TTE ST ATt 7 STera Hfe oh Eeia § o o fore fesz &t &, St warfe o
T SHTerfoi-wyg, ey Steret T Hieft saTer 2ar 2|

Afe et ST o et hict B B fawaTs < ol 3ereht 379 &t foh ATy foog e
& T ST T o I BT TRT B I T UG Terad S ST 5 3 AT H ATggie
TAT G el 2| 7k T8 o o ®q el qeT 182 & JHTed1es o1 fmfor
BT 2, St Taerr § e e €

\Cm ¥ b ‘
T ST FC TaTel SITAT IeqwT e & AT T bt &2

FAT 3T HT DT ST AhS! shl AT T <@ 22 AfS &l T TS IR I off 7w firet
AT 3T e & IR foh FRE! ST FRiFet T T TR B 9T AT 2T 21 AT <@ 36 T
AHet AT T LT sht T, 15T, STeld T9T ST Scd—F ohid ! g1 I 3119 < foh STfidt |
ST ST hIFAT AT ARehTe hi-ahef} ST T o TH Sseaol BidT & qeT ST SaTeT o 38T T
R UHT AT BTAT & ik shalel 1T YT o STo U &1 SaTedT Scd Bl 8l TIohel 3T diehiet
ST 9 IR aTeaeiiet gaTel arsdiehd 21 ST & a7 AW H SATeT o 819 STeid ol

e TRTT o TCHTULSAT Sl ATY o OX U SIS SaTell [9@TS ol & TT Issaet 8T ST Ll ol
Seieh deel o GIU Scd= U1 S ded 2T SAATEI OTeh 07 BTl &1 716 E2I ohl SaTell | dlsl o 1 shi
ST ST SFATE 2hITSTC T 58k T T J&fur HiSu| SATI <@ fof 31901 2 | hostel e 2rar
, ST ShTei BIdT 81 38 TR UT 3T W] ht et TT T SaTelT shT T HIoT SaTdi?

FTe T 3Gk A =
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I AT YITeraw T FHmior

I T USITCTH ohT IO ST & g7 2, it ffaret Sorehier qem sqarsies Sfsmarett ot it
LA Bl HIIAT AT a T &, F qAT ST T TSI 2] HAd: e ST STy
T o 0T I A W AT ohl Tl o 1=l aaf T o T ef-¢fiX &R BIeht I higet o 1Y) qe
qAT T AT T GO SIS T GTeT T Sall o SHERIY 8] 37 Jd & W 39k IR FHE-a
g T FATIE § S MY I 7 AW T AFAT o HTHAT § Felet GTel o R0 et T
T o T 53T St off=r TTTe Y- et Geeht g o TR g o fesfsd T | ot o 1
TraTe g7 SR A T 7 TS 3hY U8 T U T ST ST O Hehd & 1oh hidiel qT Uglferad
T SR 36 1 hed 87

4.3.2 STTFERIT

feraTeReTa 4.5

Teh TEAAT H ST 3 mL TIHTA SAISTT qT 36 SieT H5Hes § |raar=l &
i

39 e o & ISR THTHE T 5% Ush-U o8 e SIiait|

ST O A | T NI REH e s T &1 T 22

AT W § e T AR T i I e i A grar?

T ST T ST SATRETeRT0T sht STRTRaTet st o7eae foram) g s W
STel AR T T o ST [T ST EehdT 8l §6 q01 ST TertoT o STfiier
et arfirfapamd o €t &, R ueehieet 1 shrifefores STrel § srqell STl & —

%I’QKMHO4+ H

AARABA K, Cr,0, + T

CH -CH,OH CH,COOH

T G & foh e waTel & 11 vaTelt hl AT o o &7l Bt 2 3 waret
1 TR TehTeh T ST 2

T qie iy Wi 31eET STrcied WP ST3hive Uehigal i
STFAT | SRRl hAd & 31T 3 STRfeR qaref & Siferdis STed &) 3Taud genl
HTereTehTeh Fed 2
4.3.3 HRA ATHTHAT
Yot srera frdher S0 Seent shY STkl i STEqd TS IehTal RIS IS STgah
HI BTEGIRIEH ad &l SR o T&TY BId &, FSieh SR AT sRAT o=t & & 3T

[EEIE]
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Sadl ®, ST AR Bl TeTfera 2 ohtd 21 fHehet ScSeh ot ST shieh ETHUN:
el AT o BTSISTeRT0T 1 36 TSR ohT ST 81T &1 Safd detl § BTeIora:
el STE e HEATE BIT &, TAfeh STq I8 H Vo Hle SEATT Bt o

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

HTIA QT B oh 5 FaIsToHT H el STt @ o el det “Tareeaaede” aid
| FTUTOT:, ST 98T H S THT ST BId &, ST EaTeed o oAU gTiehieh /T STt
Bl IS TR o TTT STERd S8T STFAT aTeT datl 3BT STINT ST <Mfey)

4.3.4 gtaeerma arfuferar

Hqw BTEGIeRTe AT STMISRA BId & qT STTRIRIRT STfehHehT shi Iueerfe §
AR BT | BTciToh, T o TeRTeT sht It & 37 ey Afwfora o sk
RIS IHTS H HeheT BIdT ol FARIA Teh-Ueh hleh BI3SIST oh TCHTULST T T
AT 8| 3EeR! Tl AT Had 2, Fifoh Teh JehT ohT TRHTOY, ST2Fa TRATULAT
F TE TH T T oid €| AT 35 GHSTA 1T UTehd o §1Y 31k IcdTal 1
fmfor grar 21

CH, +Cl,

(& g #1 ST D oy o1 Hal

A

1. UYHETA O UAHTEeh 37T 8 Uftard sl SATerefientor 31farfshar oai shed &2

2. SIS qUT WATSH o 0T o7 98 Afest & foTu fomam Sirar 81 < 2119 <7ar dehd
& fop wae e Ay o firsor 6T ST R e foR Sar?

4.4 TS TECAYUT hTa GlTTeh— TUATCT qAT TAATZR T
FAh hlei ATk BN AT STHIA BId &, foh] Il &1 sarardies &9 9 Heeaqul
21 ATehT— TATR ToIT TeHTgeh ARl oh TUTEHT 2T ST |

4.4.1 TUATSA o TUTEH

THTCT & oh A9 9L 59 STIEAT § BIaT &1 (TUATA o TTeiieh Td Fareieh o folg
AR 4.1 IRGT) BTG TIHTA ol Teehledd hal STl & T I8 T Teehiedt U
TaTT T HECEU] eI BT | 3k AN I8 T =T [ 2l 3afeg,

FTe T 3Gk A
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TEHT ITANT ST ST, T T, i 37fe St Sfiwfery o 2idr 81 ueHTe
=1 forell +ft 7Tl H STet H TetTa ST Hehd @) o UHTe shi ergt €t oft /e o
O T AT AT 2| BT 1ok Ueehlaed YT e &, Aifere gt o o1e Sum W v=ifera
2, e 318 verTer (RS Toehieat) i oivel it «ft 71 wraen frg 8 wendt 21
ST G0 ok Teehlgel Shl U ohid § TTEey Heitht ohe gHETd Ic0= 81 SITd 2l

feraTeReTa 4.6
LS CURCHE RS
ST & AT o SATHN o SR HITSTH o TF DI The I T (TR
TehiEd) # ST
AT AT Sferd ed &2
IcAfSIq 76 3 AT HE ST Hr?

TYHTS <kt rfufsRaTd
() Gifsam & gy srfafrar—
2Na +2CH CH OH — 2CH CH O Na’ + H,
GUERLRRIETIES)
Ueehled ATSaH & AMTHAT o BTES IS 19 Scatoid shidT 8l U1 o |Tef
ATfsham o qEU ScuTe WSTH TTHATSS ST 21 T 37T ST Hehl © 16
1|1 GO e eTq & SRR T STggIS ST 22
(ii) STHT BTSGIRISH ST shT SATHIHAT— 443K ATTHI I TIHTS ohl ST
HiE ACRINEH STFA o AT TH F T QAT 1 ST oT Bt TRl
EEGIR
™ g

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

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

A ITTOTAT U UeehTget ohT ohRIT TITe UgdT 82
STeT 37Tk WTAT H UHTST b1 W fohaT SITdT & df 3w Surderit Sfska efivft 2 STt € qer i
CIfSIehT a1 SFHSTL &l STl & §8oh beTeared JHw=a12 sh shHl, AIIEeh glerel, S+TaTtH, HHT= ST
T BN STHT Ue HTEIR[=IaT 37Tt 81 e Safer Ted 7e8 T &, AfehT 38 qar e e arar
o Sqeh HI=r, THer ol &TwaT qe Jigui s e e g3 21 TerTet o forodid Heidier i oiet
T off T o | e 81 Eehd! 8| Tk | WIS STaEehd Sl HAd o STl ol HAd T shi
SHITRTRTST o TTeht o |1 IEr ATNITSHAT T AT 2| SHE TETATSH SHT JehR Tehiad &1 ST g,

80 o
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TSI SRR WehT UT AT Teh{ed BIAT 21 Helet <ITeTy dreht <hl ol STere el €, For sfort Sferm &1
Hehell 8| TUHTC Uoh Heca Ul STEIeh foreiTereh €] SATIfiTsh SUIT oh ol T TerTet shi qeueiT Jeh
o foTu gad AoTer Star stedian ware firer fourm Stram &, S 7= diF 2 7 @ ST Teshied i ggam
T o foTT 30w {57k FeITeRt Sereht T il s faam Star 21 39 foshd Ueshiedt et ST 2|

39 o B | Teshige
T G o ST T TEEE el qeed § Haifies Had T 2l T i W Ao ()
ST ok SUART H SATIT ST &, ForerehT fohuart e Teahiee (TUHTeT) R fohalT STTelT 21 5 ol
Teehied 1 Uit THelTo SH T SE o & 1 SEqHTel ST SITdT 81 I8 36 qaied SATeefis g
T ha ol e STEHTHITES Ud STeT 3cq—T AT 2l

4.4.2 TAATZeR TR o TTUTErH ara. J

STk STeet 1 ATHTI: UEfeeh SFee shet ST & et e T T AT T A I
a7e R STre Tg & weifer 31 deifee st e v o AR )
3-4% ToreTar <Rl Ftent g STTdT & Ud 39 ST H uiiers o1 A e Ff

o T H FEIHTR (o1 ST & [ U8 ST ol Tt ot fereerer oo 8 St aTeet g 2 €2
290 K BT & 31 safere €t et & i o fot & AT G W I A Sl ok Jee
g ST ST 21 39 FIOT 39 AT Y T e B T AT A 22

FTSeRATCT: ST el ST ATl 1k MR F oo

oF1 SAICTEOT ST ST Bt 31 BTeioh, WISt Sl oo s
< forrdiaT Tt o foreh STt gefet STt Bict € ferey 3y, et
ST TSI 3T T X8 TR &1 ST &

———fieRt
foraTeReTTa 4.8 e e
Teh Qe H Hig Serie 3TF shl 9 o,
- L TR (T ) T T fere
e st ey ERR
T © W Ui A T STt Sk H 39 TH Y

St foet 4.1 1§ femmn T R
e 39 37 sl H 3g <IfSTT fStem 20-50 mL . =
STt &1 a1 39 fHerr <6t gfe) o 4. 7eet %7 At

s U 3Hh AR 81
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TeraTeReTa 4.9

TIHTZeh 31T hY ArTfehaTd
(i) TERT SR TR e ®Y & 7R Ud Ueshiedt st SAfufRT

(i)

ffHfa Bt €1 weHTEe 31w fopelt STret Icsieh oht Suferfa W aitels vt &
SATISFRAT ok e 1T §—

CH, -COOH + CH, - CH,0H—=

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

wﬂmﬂmwaﬁﬁﬂﬂg%ﬁrélwwﬁﬂsﬁwm@wq 3~ A
1A e & &9 ° {367 Srar {1 Sfeam esgeamse 4 aAfufwr g, s
T & &, TR T Ueshieet Ud shial o (1o STRel T ATSTH A0 sITaT
21 38 SARTRAT hT BTSSR0 SaT ST &, F(feh 36 | AR fohaT STt
21 AT e 2T STl el o feTe TRl ATSaH 7T W R Tao
T @l

CH,CO0C,H, —2, ¢,H,0H+CH,COONa

AT o T ATRIT— @fast o1rat Y 9ifq udHTEs vt |ifgaq
TESITITEE S S O STTHAT 0% TavT (HITEa™ TSHITe a1 |ifeam
THIET) qeIT STt ST 2

NaOH + CH,COOH — CH,COONa+ H O

T TSeh AT RIS Ud BTESIN e & il ATTTShAT hiaT 22
TE, ST o fIT 29 Te FoRamshetd i

AT 2 o [oRATRTTT 2.5 oh STTAR 30T IR hiTeI|
Teh W@ H ek T W AITSaH shislie AT o1 36H 2 mL 7 TaHTse 31w eS|

1T T feqd st 82

ATST <4 o ST H 6 716 3T TaTTed ShiTSTq| T T 3Ed &2
T 39 TIET0T § USHTZeh 377 Udl HITSTH TS ohl STTTSHAT & Scq=T T8 hT T =T HahdT 82
TS WIEAH HIEHE o T I AITESTH BESISHHRIEE & AT g FehaTehaid Setey)

(iii)

IS Ud BRSNS o |1 AR TSI 3TFd FHIdHe U
BISSISHMERTSIE o |1 ST TSHAT Fleh SAAUT, Shisi SIZHTHITES Ud STt STl
R 39 TNTsRaT § Sco=T e sl Eifeay Ueiee sed 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 Shial o feteh 3TFeT H sl 37T o Fohd 27
2. Siareiehes T &2

4.5 |G AR HAUATSIR

feraTeReTa 4.10
B A= | 10-10 mL ST i)
ST H Toh-Teh 5[ def (U1 det) STTeTq T 37 A’ T ‘B’ AT STy
TrE! ‘B’ H HIS % I % F 3fa SIiey]

ST AT Shl GHT TH ok S-SR O ey
F7 feA™T sie L F e ST WEATAAT § 39 dd TS A bl Wl bl
STAT-SAAT 3G Hohdl 7
7 oL ek A1 T oh fEor TRaT we it 3w ot e <ifore) = et 3t o
STAT B STt 22 T fohe 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 7 fAwfor

36 ToRATeRaTTd & WHTS & WIS o T 3BT T <ierd ) STTerehis 3 qeft
&I & 3T 3T S & T e Il 7 ST 21 |ISH o 310 Tisll 2iget el
ShTal forAfoTer STFCT o HITSTH Te TSI vl 21 ) |Te ol STTfeh v it
& STSfeh e 2EeT dcl ¥ TR 5T ST 31 36 YR |1e o 319 forgrett
T, (For 4.12) TR L €, ST 370 T Teh R ot oot sht AT T SArfeh

FTe T 3Gk A 83
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Ig ot STty

84

TorT aTeT ol TR AT 21 9™ I H 3HCR ST 8| 36 T EIe 1 et i
T UTHT SITeX Fehet § Hee hidT ® S 89N e |1 (o 4.13) BT S R
T T BEe T GEHAT S47 Wk &, ST ETSA bl SIS IR § Hie &

AT 22

e
TS ok 3T0] U8 B4 2, ek QT ekt o fafire wporerd € &1 et # fererer wen ot bt ey

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

—— - — S
fr \O 4 HET A
N g O (ﬁwﬁwﬁm

o
iy S

(>4
=
3

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

=Id 2| STt o et g ST Al T formiy
e Bl R, Tod 3aeht BggreRrel o
STt o STeL ST 81 8l UHT U T ST [T o o 10T 2T &, foem sttt 48 7o
o STk fowd 8 Bt ©, e Jaeht STrRIfeh o TT=e ot e W 2IaT 21 36 SerT o e
Fed ol e o &9 9 T A H We 2T 8, it doi fet e % s H v 8
ST 21 et forea | hiciise o 9 8 a1 T&d & T 3TEH-3T foreruuT & ST o sTaaifud
T Bl 30 TR e H dXd 5ot STTETH & BT ST Eehd 8| He oh e SohTsT b SEhiford
T TR ol AL HRUT & Toh AT T =i A1e ST feear 2
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feraTeReTT 4.11

ST Tl § 10-10 mL STEd oA (ITET a1 Seh) T ok e
(FedT a1 FE T 5T Ao

2T T WEH o He i F sid sy

ST TEHTTT ST U & T o feATey Uel 368 s aTet 31T W & i)
Tore Tt & STk T saT 27

ToRe T ® YaId gt ST STa T BT 82

Tarerer 3 forw et arfe 3maehs STrauTe K31t ST Suetsy =& & o Aremor st
TIESISH SHTelTE ST Tethe ITaT NI AT hice & FANEE i TeThT
FIR I IR g

feraTeReTT 4.12

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

Ush H WIS o6 S ohl Ui ofd AT GHL H SATHTSIh o S 2hl A1 3fd STfery]
T TEHTCTAT hT Ush & THE ek fetTd|

AT ST H ST ST AT T 22

Torer et o <t ST 318 el ST 82

AT AT F¥ft T s Ty 319 o 2 fr s e @ s e 8 v o
Y TR &1 o o e oft % STt arel (Tohw) ST TedT 81 U S6ieTe B
&, TR TTE AR STl H SUTCUA hicerd Tel HTRIa TTarvn & s st
1 U T SATTRT 3770k T § WIS T ST HTAT TS 2 Th 37T TohTL o AR
T STHHTSIER T ITATT L 56 THET ol T ST HhelT 8] TSI HHTRI:
B &, S FANIEE AT SHTEE STRHT ok |19 S 81 37 AFTeRT 61 S e
ST ¥ U Hforar ue FTRRm AT o @rer SRl uare 8t s o
TH T 8 I et 8 ol TTell a1 Tl &) HIHIRIA: STqHTSiehi sh1 ST Y T
IS € o IeAE S F &Il 2

A

1. 37 19 fSeTSE T SUFNT L STdT Hehd & T3 oIS STel ol & 72falT TE?

2. T i YR @ g 9id 8| HTHI: | 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 % foTT 38 Tre Y T ST el 22

FTe T 3Gk A
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- D

\

TS ok Feldre ded €, ST al Sfiell Tel HI ST H ST Tefl Sl sht ST 2|

TS 2l =] HATSTHAT Te 2T Tk {d o 10T 98 %3 JHTeh a2l

-3 TR IR T 0T & & 31 o FoC 31 AT 6 offer geragiii ohl ATeien] & Heedisih
STele ST 2

TSI ST AT TE eall; S TTEGISH, SRS, T, AT IS Tal Tl oh |1 HEeIoTeh STTee
ST B

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

STl ShT ST ST hT &HT 3 Sh1LOT ANhT hl Teh GHSITAT J0ft Sca=T Bidt ®, foraw farfir e
STt el 2T & GH Sehricas: 99e el el 2

TehiEd, UfeSeTse, i Td e cTeh STRel S g sh1ei ATTehl T SATATETOTeh T[0T & ahd 8
TS AT I FNfTTsh TN S8 o FHE &1 |

HTel AT ToHTet Ue QTS ST o I Sfeh SiTa H shish! Heed @
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ot fereret <t formfor g
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(e §| UL IToaT H, TH WSia o STHT-T FHTOT o A1 T e Tl o foreme st
81 ¥ it g geteht a1 31 2 wend] &, Tfoh a8 dten «ff wsfla &, i afg
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3 TY-TT ATER0T 3k TS o HoT forefed e et 1 afe g saw et @
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STTRE T STATIHAT BT 8, FATToh & Tft HTATE O[T & ST Bielt &1 37
378 AT shl AT TRt ST T =1Teu| Hsfial 3 SJTET FshH I &
€7 313, Tield €|
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5.1 WS TehH FAT &2

STt 3T STFRETor Sl At BT =Tfen) I 39 wwe i <ear w8, S o HiE
forsre o 7l el ST & Y R 2 STuaT e § 9 1, 30 ne off 78 STeq
T T AT AT =TT I Feft e St Aftnferd ®9 & STRe i w1 1,
IS TSRA FHEATd 2

FiToR & qAT T2 ekt o o STLETVT ThH ol STTaehalT B1dll 81 34:
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3AfAT Fall o HId T STeT H ST o IR H TAHIG0T o foIT hTs Tshi BT =Ry
O 11 o Al ol B IS qT IR 3 3e & o gk ol G191 shed 8| A Shia
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IO TR T ST R B
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Bl &, 8 3 3ida: S & THEHE Fid | afEfdd 8 S =rtey) I fofie
AoTfereh it o fore we fafsr Sfier SRt o Sreeaor qem iR oAt 9fg % forg
ATerTTh ST o 107§ I 2| gk o I o et Tramten foramedt At
T SR ol HATTTIHAT 8| JTeIH-HAT=I SATHRATE STHAT o foreres 1 Fo
AT T Yl 2l 36eh fIg sigd & Sfid IR o s1edt | & SfiaeisH
AT A | IR o STeX § SIS b T80T AT T HIRTARI SATERHAT 6
HTHR @ A1 o e H I6eh1 ST ¥a8 FHeTdl ol

T Uoh-H RIS T o e qafawor o §ueh # Tedl 21 31: 3¢ Wie|
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& ued ot 3@ T ¢ foF SRR St § fafwe st @ e g
o 3 fafirediend &1 SITd 81 & 39 fafdierd Faent @ o sfig o TR
T I drre @ aftfera ) o1 3o s e Tl ® o e qur sitedfise
Hazieor +ft fafRrsisra et o1 T &, T S0 T GHET 9aT Brd 8, T2y wisH
TS TS it STqiewT % fafiTee STt g & 31 €, Tiq IRR o @ft 9rt 6t
Sl STl Bl 2l 36 el o HIST Uef ATorefis bl ok T | o T
T o ST % FIT - <l SATawrehar el 2
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JEESH Fdeh T Tg A i aril

HTSY, BH STEA T IFRET FA AT AT ToHAT o T H Th-TF Hoh
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5.2.1 TIUTST qIyoT
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SR o et ! |t L oh foIq shi-afgeht 0 SRrefi e &d €, S8 ST argret
B ST 2

TRTHRT 3 %52t o fore deft <ht &2 o wehrer & e

e Y18 T Ueh Uit ST qT SUU TshaTehali shl aiE 38 UE shi Suffd
= Sif=r shifo)

T ST gt a9 A § g it sufkerd gt 82

39 fpameheTd & 1 ST e friehreta 810
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S o BH T8 ==l L o © foh TAUIST ST ST ATITIHAT hl I 4
FTd 8, AfehT 32 oft 2707 IR o fmior & forw 31=r el gt <t Sfrarwarehan
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Sufkerd STt o TN § HLd | ATESISH, BIEhHRE, el adr A=if¥em eie
=1 veref oft firgh & T sirq 81 A3 ek SA1avdeh dea ®, fSeeht Sy aidia
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T o I Tohe TTeh SUSRLOT ohT ST Shid & STial ST SIS T80T i 371 3T
ST hT ST FIorTal ol Fo St WIS qarelt 1 forere I o et & L 4d &
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f2ra 5.5 s7Hisn 4 g0y

Sfrar g forer ST 1 ST fora ST qer saeh uree st forfer
3Gk IR T AT RedaT a7 et Wt wdt 31 9, %,
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5.2.3 S 3TUAT YTH0T Fil A 22

FIh TIo 3T 3T e o fafer fire R) ora: fafie sfat
T T o ot e 81 T RTeRT et o e |l wag g fera
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ST & T LfFaehT o 37T STt YTt ot faered oiar uerert § fohar Srar
& R I HIRTHTEeT H |G &1 SITd &1 = g7 70 UaTed HifR1ehT hl ¥ele
T 3T 71T LT & qAT TR F s frsentiad st feam Strar 21 oty oft
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5.2.4 AT H Q90T
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AT BT 22 T T&T 39 TshH o =<l hid &

feraTeReTa 5.2
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TETAT ‘A’ T 1 mL @R SIAT qUT EHT Tt st 20-30 Toee qek 31id
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T U TR qh WIS T(GeT AT SHIHTH SR T ST ST 8| HATHRE Th
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OTereh TEt o @ i s 3 geEes gl 2
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o STTAT TTHT-3TERT Bt 81 BT @ ATl IMeRTER &l Sl Ta & g
Il 7Tt shY TRl Il 8| Wi ohT UTe T 2| 3: STH 6 Herer i
&3 BT et 2
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3l 8| SR H SRR ATfeetal shl Sgarid il @, S HIST ol TSR s TR
61 T HITRToRT Tk TG aTd ol T8T §HHT ST Hs1t T L, T Hdehi oh AT
3T U Hefehi sh1 HEFAA H BT 8
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=T HHE LT € S fop Tepr S foka 1 i i et 2
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1o 6.4 3-9% %1 9141

af g fomm =t o et fopwr feig o ot ST @ i e % form i
T BielT 21 78 STt @ for Tt st fofg o wifer arer feig AT fire 81 o1 woet
&I 2T =T ST i1 =TT T1eT $6 G 1 T HIRTeR & Ga HIRTHRT T
HTHE A o foTT - Tome Erer o1 37T +ft 3t & AAfeh Siqet i g areg
T gEATST o Ao o forg 1 fafiriend ek 7 21 8, ofa & Siqel f ae
T & 3 FoTg e TRt it SToeft 1T sreet ot =nfew) dTey RifReRTe
T Siq et iRt A ave ferfirsierd S o 72t B, S1fiq 3 S A we
TaTci e 3TTHT TRl STt ot | TR et a1 faee H ST ST
Sae ST

6.2.2 Ffeg 3 HIT T

TS o U ohl T8 F U1GT GHL TS 3T d1S T T oAl TETddl ¥ H9T =ad &l 3
YT, et 3 Ferw wrdeeratien 21 ot 3 el ST 36 e & o1 3 6 s b e
VI SIT <16 % Hh H 8, a1 citeral & Sifg el sheat &, TS Sefr o1 /g am, i
T W LT 8| 56 T A I ohi =R A H TS el 81 STHAR T e e
& ueh v fawm & i sk 3o o wft srferan s €, Fiifn e afe faftren
| SHH UET THTAT & foh 91eY 71 s T8T €| TS, 36 FehR oAl TTid i Teh 3T
T TR & e 2

T eROTTa ST S TehTST AT Tocdl 1ad shl Jfeg; aTet Wit H fomm aitatdd s ad
&1 ¥ TefRrer AT STgad iR ST oAl AT AT 36 Ferordia fowT H &1 Fehdlt €1 314
S A1 T3 e 3 ST erci it H S JehreT sht ST HSoh ST fhaT q91 g
TEH ST AL (HAT HTd €| TE T1eT shl FETIAT 8l HLdl €72

qIGY 3T JEHT o forq, off STIFRAT hteh 1A faaTd 21 Ue W1ey it Sig
Hod il T ST Fhg A &, Sleh T T o hT ST qAT el § T Jhg
2 I8 SIS T ST H SHART: SUTCTTH o sTeirmmet gfeg geeft am Toca o Re=mar it
oA (51 6.6) F:¥a Tecd e &1 Fe STet o 37ef It oI TH sht 37

[EEIE]
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ferateReTTa 6.2

w2

T Y TR i STt § W AT

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

Teh QTSI BIET UH T G a1 shl STl 0 9 JehR
@ fifST 6 3Eeht oIS 5Tt ¥ of it @

T SR H GeT g1 T 1 T sifag Aty
AT 1 ST H 36 ST ARG foh siTere shl et
TTse Ragehl i 371 2 STet & wehrer (o 6.5) 311

31 A7 o oo SITe 319 <@ ok TRiE TehTeT sh 3K

T TeTe BT AT STATTad oI TETTEd 2l 9T 372 SIT? 1 89 36 bR
& fafirer gfg nfcrrt & Serewell o o § o o Herd 82 TWRATTEd &1 U
IETELT T ATCTehT o SfISITS ol SR g AT 2, FST8reh S o & e STaRRT
STaI & ST S5RH ST ST i |8 ST |

HTEY, T AR & [ forem s & fof srgentfRrehtar sitart o e # gemmd form
SR T BTl €| -7 H el shl SoRAT shi Tl sTgd sl 81 godl AT AR
fo ol ST fora # qodl o 7T SIgd Ha 21 ITed shi i Heiferd it ot we gt 2

Siq e oft afig o fore arareriaeen frif feemd 8 gamt oo i sifomt
ITg=e 7 B Uk Ty fewm & afig st 81 Frifera mifer wig = ofier &1 wemeft 21 3T
I ok foT ey STfoha Bt 2 ot et oht wermiaeer oft siga st ST =t
TEh TTT 1 7T | <l o FoTq HeroT oh HTear ST =11y 3k foTg forgga 31ram
Te 3T WM 2, ATk forera ST o 3ueint o foru efamd &) wrelvrem o haret 3
IR qeh TG oY, SiT AR Ideh © (2l 8, STq TR T Teieh TRt e e
TE, T ST T IR H Fred AT ST ST @ oI Eied gra 8 af OF: T4
SHTERT SHA T T I8 HENG il o (A HITRTERT T AT FHrATerter i gere
T o ToT e WH TiY| G SoaT H hITRTERTE Hefet fofglet STTeRT 7 St 37T &
eIt ot Tkl &1 36 ohig Teer et foh STfreRter SgeRIfeTeh e S HifrehTet

[EREURCE D]
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o AT & T TS FohTaT § gL el Sfrelf &

3T AT 1 39 TR FHTST o6 ST ShreT &
TAT TS TR T A BT S| 6 36 AL H FO
o % for fenmefa s difmy

FAT T ST ST ok T AT A Tz sfeet a1 2
FAT Y I TS qheg b fommm 7 22
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% T TN o foTT 31 TTEMT T SURINT hAd ) & Tt € TEmIf~eh Teror s
Hav 3 I B

T U Torgld HATHT ST S o STATST IENU hIRTRTE Teh TETA I FTH
ftFerer ST ey ot & ot e S fires Srre-urer ot areft pifRreRTey | ferwfia g
afe ST shT 37 HIRTRIAT 6 ITH 56 AT bl SEIA (detect) T 6 AT
&1 dl 3R] FeTe O TorRTY UL 3T ST iteh of FTHAT T I (recognise)
T AT B qAT 37 Tt ot hidl| Telieh I SshH Sga eftHT BT, wiferd 78
iforeRT wsfer o forT off SR ST Tt SRITRTeRTSAT ook U= T 36 SOt o
TR ST ST Eehall 2l SIgehlIR1ehid SIqatl ST FRI0T udl ey o forg s 3
I SART AT o Si7ed fafaear awia 21 fafae wew €t i, foskme qer
TRTSROT o6 STt STSRAT oh TH- & HETAAT S 8] 3o STCT0T ohT T 3eh 5hall
&1 § LI & ST ATRT forereor g o fofam & e v ST €

HTSY, T T ST i & 511 & T (BRaTehaiTy 6.2) 3 Tk 2| ST gfeg hLa
Wwaﬁ@'ﬂ'\%ﬁ(detect)W%l@gﬁ?%@mﬁﬁ%ﬂ%@?%
ST (fow)  wifd Biar 2 et hifsrerret Y <femg # gfe § e w2
S UTET 9T Ush 37T & Yeh13T 3T T&T & del AT i 8ieht Y8 o DI T
ST H 37 STTT 21 SIS oAl b1t § g STl |15 H TR ohT BTE0T hIRTehTaTY shi
TS H i oh foTq SET shaT 81 37cT: UTeT FehTRT oAl 3T AS gAT fe@Ts <ar 2l

e EHT 2l GHTT STV fofosit{cT €, STt SATfor shi ot o 2hl Jf H Herreh
B 8| TSR3 shIfSTeRT forrer oht ATt ohtar & 3R sefifere =g 3 &1 o Sref
FHITITRT farTToi et 2raT 2, forey &9 & et 3T st o 31fereh Higar o ur STt
31 3 37 UTe EHIA % IaTRNT & ST Jfg H HErar i €, Afer urad 3 gig Har
o ToTu oft TRl shT SATavaaRaT 2| Uerfien 77 g T HaH i aTet &H
Teh IATEUT 2| el T T $6eh TTall # |tnford 2
6.3 SqATH B
3 TEI AT B SIqAl 7 TR TehT GamTedt & Her0T o Qe i aLE T e
& 3 S N freredt 1 <, star o e wfefarfa St 8 o weem st
&2 3 S0 YRR e % Torw ar Wi S 3 fofe Sam et ) 9T & e wife
forad &, fora Fifea alisr & 3Tcafies Ssit ohY STTaIwIehdT BIdl 81 3T T &
T3 cfeni AT ST ST QT SehT Tehieha fRATE foreTeht & el shidl| T dieT
a1 g, A wei fopamd weh-ge # fererpet firt €1 o1 et ue furfar 2, foret
T WHT GATET IR H ATHIE SITS STTelt 81 3 it strest &9 8 ek vy
¥ fopeft off fpam =l TRet T 3t 2| T T S SeTsY BT

[EEIE]
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o4

qTed BHIA I &7

T3-T7 TG T qferll oY T, STeRTRT St 3T SRS 3 i & o wreRr i 22
TS UTeY STHI 3hT SETEXVT ITST ST Jfg i sIgrar 7l

foreft TR o =T TR Ueh S ol g 7 ST foher Tohm waTereh 22
STATTE SR o FoTT T SN sht AR shifeTy|

A

afe firerett & T 1firsred Rt sRTeRTsT g e fomge stra o snifia
I T ST T3 o6 et o Tore wiRnfera Secrehi sh aftere #fifiva grm) gadd 31,
fe TrETEfeh Fehd oSS ST 1 TE IR AT @t IR qo ggear S
STTarveh itafdd e sed 2 STl STfigees T | |t TgHel g g
TS Afed 3T SIqett H e foram St 81 57 Tt oy i § feufr s % fog
fer 6.7 2y

TG €T &R H B1ferd &1 STt @ SR 3 o fafire st ook o fean
ST 81 ged fed g dad S A fafire Hasht o et 81 afmeE
TS il TS ¢ STl @ Al TART U i tfe sifaEe #it smafd &
Heoh| TTe T QAT T H R AT SATL A B ST 8, F1h 39 S AT DI
AT o STE-T] 1 4T s STt ) 78 wfee 1 femm gam share afkm
T ST L T 8| STATHI TAT THITE! shl UMY o Hepel | T &t T o1 STt
213 Tt STgframt firerert Sig R oA Rearfa & frae 3 forg dam st €1 3 5ig
RIS S Qell THoRIT skt AT €, St §HT R H Fiaror el arsaray ot gy 7 2

THROT SHITSTT fof ored H &TH i 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 dehd
&) T FoRet Siq) b STeRTRT AT TTecdl T ATT foreft Uk foem o siferer afig o aft
Tet @ 81 <ifer afs gn 3o A & 31 tferen feia L dr e wneft 2 R Sig
ST oft FregEes R T o g Bt 21 SaTeR o [Tt a1ed 370 TR

ToRaTeReTT 6.3
fo 6.7 3Ry
[EEE KRR CREICi R IRRIEIRESIE RIS
STH © o T ol ek H AU [ohaT 7T 21 JEehTerd H &b hl Seridl &

TSl STEATTehT o W1 =Tl sk AT 6.1 H Helolg 31 erl o oI & SHepr
ST

[EREURCE D]
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foret 6.7 w4 1 3@t Tl (a) 7, (b) FTET

T 3k TAHT O AT ST &, ATk 87 370 gl T8 S A8l 37 & SHIR
TR T SATHFHTIHT, STl ol 1 oh T ¥t FaETigEe ST 2

€ G o foTU foh Efere g o ETHM 8 HeTIdl d €2 STEY, o IaTei
6T TS U 2| FHe oh Yohe X & el oWl & SIS Jard A9eh AT ST
Y Hafdal g 3T HTER H SRS Y T0eh 1 FT 1w &2 gt i
AR BTHI S o T TSI 3TTavaeh 2 SiadiiedT seieEse, e
AT ST ok AT T, BHI IR H a7 st & anfer g % fo Sepee wqer
JUASET KT SIT Toh| AT TFE ok AT o foTT SR 1famd 21 afe g
TSR | SATAIEH il 8 dF I8 TraT & fof 2w e & Ofea 2 whd &1 38
AT T T @07 Bl g8 e 31 9T I 36 fo 6.7 § sragfy it fufa @
Heiford T Tehd &7

Foft-odt a0 U safol % wueh § 91T €, S agd e (3) B © A1 §ed
37freh Tl Bd &) T SATIehT Hft SR gAT € I W Bl &7 T Ufr & wrfora
I ATC] /I H Uk g /11 2| ST 6T T SRTA LT 8 Jig ST I a1
g 37 forehmer b Frifera st 81 aife sTeershTer § g8 g1 <l T &1 STt 8
IZ ST T FHROT T 2

ST 3T AT TGk AT 3h1 S 1012 T TE B QT AT ST SR Ik ST
FE AehIT A I TN I TR DR T Tog 2, Fifh T H ST qo
HTET § TEISI ol HTE0T BiT 2

[EEIE]
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AT 3T 379 GRER A7 et § foreft o6t STa =1, fSe Sieret 3 319 s1er |
YT T T HeTs 4 2, Fifoh o HehE % I | TR ok F9 H o i
M ofi o R Bl I8 Uk 1A 2, et Scdted 3= | 2idr & 31 ST 2R
T R T ot T o | HeTar sar =) Al I St e O anfad &l '

2 1 BRI H 1t T 51 ST & 3 S BTehReh THIE o1 Sh[ &dT 2

TS AT T ST @ Foh SHI T W01 TG AT H BT =TS 1 84 Th
foranfarfey <t strerwarehar 2, fSre@ o8 foran star 21 wnfard @9 arer 8119 o1 aw
I AT 1 Toreiaror qsieor foramfarfer & foram Siam 2, 3arewor o fore— afe wfem
T ST T SIE ST & 1 39 STATIR 26T hifTehT Hfere (detect) T AT & T4
TEhT STSRAT H ST ST BIford hedt 21 STel §RR H YRl &I A & ST &

T $YfT 3T HIE0T A B ST 8

ferameReTTa 6.4

BIHA 37Tt TRl g &ferd 8id &, foieh farfiree = gl @)

BTHI, ST HTel HRRIT F T 1T e Heca ol THIA oIt 3ok I o TR T AR0N

71aﬁqﬁ®ﬁ1@|
1. ‘crﬁa'mtﬁ? oft 37§ g i@ H|

W) LT

IR T Ffg * oI uraesr 1 A
> - U LT 2l
3. few - TR R T AT -0 T 2
4, TWEAT U0
5 HTET i fiTeh 3711 ot forehTe o HTfieh <sh ot
I e Far Bl
6. TS U T -
; ek diegedt 0f & gWi & &9 & 9|
' B AT =l
q93-qd
1. SIqel H qEmE i qeeaE S B 2
2. 31|4|s“|r1?ga?f~1uohé€sww|ﬁadl%?ﬂﬁ?ﬁ?ﬂ?ﬁ%‘?
3. SIo Uil SR H e gieil @ o @HN IR H T ST fsha eiel €2
4.  HYHE % F URTET o Faferean ST T $o/aRT oot F1 ol STl 872
[EREURCE D] 123
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4 )
TR YRR TefErr vet wemery o1 sk et o e & o6 2

iforeRT ot T STAfReT T Sicrarel fofaT, Qfeeseh foam = stafeeeh foa o anffepa fofam ST weha 21
T FETHE A o o ek o ferera S1menT shi Srgery ot 2

THTMeRT o ST TS ST T SITot ShEaT & e g il gr fora e 2

T F=e 9Tad I SIq a1 H o T St 2
R Sfiel o Teh 9T H Ieq7 Bl & AT G0 AT gfeesd T7e U o6 fofq 71 i &
" R et o e e .
ARRLD N
1. T=fafed & & -9 qey gmiF 22
(@)  3gfer (b) TR
(c) TEINH (d)  WEEEERT
2. Crdfrent SIfSTehT o Hed Wit T I Fad &—
(@) i b) farm
(©) THEH (d) e
3. Hikash StErt g
(a)  E=H A (b) % T o fog

(c) R HISH M o foTg (d) Ul et
4, T IER T ITE o1 o 27 U Rt w o hifsTe set ane stud TR @ e e o
T2 2| T AHEAITE 3ca—T &1 Eehell 27
Teh Tk ShiTRTeRT (=) 3 ST SIS T 36 Hil| ol JUH shifT)
qTed & TeRTRITa foh8l ST 2IaT 82
TRLSS] AT H foh Tehal oh 3T H SAGeT ST
aTeq T TR 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 forafafer o6t qor o safae (contrast)

EAELY

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

@ g2 = ey @

124 IERIE
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T ST Ry
A

t o ST 1 Trarn-farfr ox =it o @ o 9115, B U e e i
for Sfter ST s/ Rt 82 aTEqe | 19T, Y8 AT SchsH S 3TTI9dh
Sig-srsRHT At g 7 forelt e (Sften) et Sfifor W@ 3 forg St smarearen 2 21
Tt A, il wafa Sea= i o g sterferss Soit s et oedt 21 s
39 WA 8 AT STt o 1 B, ST 3Heh S{Tfad T o foTq STrarses e 82 sheft
T 39 I3 o GTferd ST WISHT 31cid Trereh 81|
59 T 1 SN ot IR RN, wig I8 e @ foh g fafe it getferg gfterien
BId &, 1ok o S hAd 2| IS a8 STia Uehed SIdT T 313 ot ST ST 319 |gaT
e Ieq~ &1 LT, AT §H @ Toh T 39k SARedca ot waT T 2 =rerarn| forelt
ST § UTT ST aTed Sftelt shi foreTTet St €1 g4 SHeh SAfded o1 I19 SUid! 81 86
S IAT TIeAdT © TR a1 safte ueh & ST o ek 82 A 86 VAT SHfeTt shed
&, FiTeh o THEHH fGW@TE 3d €| 37d: ST i aTel Sfid S 31 g id & il
A HHT qeh e G0 o &
7.1 ST SIS YUT: ST TR oht ot ohid 22
farfir=t Sfiat i sTfirehcy, STTehR Tel TThfcr T 81 o ShI0T &1 o |geT Idfid &
) TR T AfeReT T 8 % TTT 3eRt sejfie off H ST =nfey) 31 ST
TR TR T ST S{1el oh STTehed b1 sefiie IR LT 2| FHefl 9 F 319 ¢ Toh &
o hITRTeRT o Shgieh W T ST &Te TUTEE o6 S1L.EA.T,-DNA (fe. Strereiurgsi=aretien
V) o HU[AT H ST U T HT BT &, S ST & Fad Hel H S 8
HITRTERT oh hEeh oh S1.UA.T, H T Heersur o Fe ffed ardt 81 38 dawr o fire
B AT ST § s arett T oft fir=y grft fafir s o o siad: smifen
Frfirehen 1 oft farfererar i
HA: S 6T H& HeAT S1.TA.E, (DNA) 3ht Sfrah i ST 81 €8T, 361 widepta
T o T shifRrenTd fafsr wramafens foramsti st Sui st €1 S shifSteT &
S8 TR 1T, o1 &1 STdeplcra siell & T SohT Toh-gHL & ST ST T3
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21 Y ST, AT T W 1 et IR 5 T GaLT Sl hi 38 aTet
TehTeT S © shrt el =i, 2Rifeh U Tidehid o UTH Siel-Tsha o SFFTET0T 8
HTST HITTHT ST AT 781 2Nl SEfTE SLUH.T, 3l Nl s o aTe-|e
T ShITThI SISl ohT Gor Wit EIell Tl 1 38eh ofTe S1TH.T, hT Jdehferat
forem 21 sireft €1 aftora: we sRif¥TeRT frfor SR &t RifRTehTd ST 21

FE G ShIRTERTS AT THHAT &, T I o U0 &Y &7 38 T3 o1 3T 58 oIl
ot feref T & fom wfcrspfer i wfsramd fopaft rermefan & wurfaa Breft &1 1S ot Sttt
Sfsha quioT fergereftr et €l 37 e sruferd € for A, wfepfa sht sfsram &
e Taf¥=Tar ST aieTe: s aTett €5.OH., Siiefaar TehewT at i, T Hifeh
ST, T &Y T S B WehdT € Toh % Ff=and 3o+t 3 &f foh SLuA.u, 1 7%
ftrerfa 1o SRIRTRRT Ta  Ter THTESG T8 & 9T 36 YRR st Fafd iR
ST 21 qE SR LT, et i 31e farfvrrard saft s e 2ieff| 1 wafa
HfRTeRTE T B g oft el 7 el e e gt & e el 8 S B et e
fafirramd Sa-foremra =1 3tem €, fSroeht = = &n 3nTer STe § |

7.1.1 Tafirar &t agea

STIAT ST ST 3BT SURIT ShL ST chl T fee i B Tt STera forehd Trgor st 2
ST 9 S €1.A.T, Sfehfer 1 Sfarre sfter sht srifies g ud fesmea & fog
T HEaqt 2, S 34 ferfiree foeha o e st 21 37a: foreft wemfer (weftefisT)
i Tt & wefired T G S 9 2

T, Frehet T 3Teh a3 HeRd 8, SiT Sial o fHRIToT § STet &) geaft &1 arg
Y AT AT BT HehelT 2, STt T H TR S7era foheft Soeht fire o1 eehtT S6eh
T I 8| AR T WHfve 3T ket o TR & AT Fohd # %@ 37 aiteia
AT & A UElt s § wnfte o1 aqet fommer oft wva 8, wy afs wfie % shat
4 5w fafyr=rar erft a1 3ok ST Te =l e WwTamT 81 37d: AT Siiarr e 3
qTT ST mﬁaﬁwgaﬁaﬁaﬁé Tmfte 2 qm AfYees ST (global warming)
o SHTXUT SIS T 1Y &G ST & Q1 SATRFehe SaTY] sa 76 7L STaH, Wi 3901 Sicrredt
& ATt 5 TIad &t S td & a1 g id 8| 31 fafierand wfiefier i
STLSHTIAT ST T | ST &

o4

l.
2.

21.0A.T, fen{d T SoHA H 9T HEd 82

Sttert # farfsr=rem Tfiefist % forg ot arvierre €, uiq safte & fou strawas =

7,
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7.2 Uehed SaT W Ut bt farfer

ferameReTa 7.1

100 mL ST § T 10 g ==t i =ifery)

T T H 6 foIeRA T 20 mL <o 38H Teh F2eh! ATES T3et SMfery)
TG % 7@ I & W @k L fohelt T T o ey

1 97 2 ® 9vETd, WEAe ¥ Aee-Had F U §3 FA1Ee W AR 39 W
FHaX-feeg Tam)

Gewas(l i TERIAT § TATSS T Yequy Hifsry)

ferateRea 7.2

A UL o T Zohs I ST H IWATIRL 38, T T 3{ER T W Ty
SATaelsh i sl HeTIdT ¥ TTed ot Tag 1 Fder fHifsm)
39 Teh T8 o J&I07 Shidt § fepte shifsg)

ez i 1fg Tol UL ToRaTehetTd H hereh <hT i o Tieh shl Gl hITSIC qT FTet
FHifSTe fop g8 o I R

3 =1 oh I1¢ Toh ST {ohT T oh1d ohlaT 87 3TTST, B ST b forfer=T sfter
R | Tohe TR S Rt 2| Tt sfia o s ot ferfer 3k sifes e1firepea
o fAsft et Rl

7.2.1 frE=

UehehI13Teh ST H ShIfRTeRt TSt 37eraT forges g 1w Sfiai it 3cafxy gt 2l
ToRee o 371k e YT ot 7T 37e1a STTSITU] oI SIS T hITRTeRT ForTs
ST |THTIG: 3T SRTeR 9T H forvfor 81 STl &1 STHIST S Sfiall H hiR1ehT forTs
foRelt +ff 97 @ 2 kel 2

feraterea 7.3

SFefTTT ol Tt TS T YeHaxiT shi HErdT H Yeqor hifsy|
6t SR ST o ot oht oIl TS o o hifery|
37l AT EATEEH hi T shifsr)

T TS THHIRTE Sal § AR ST A @isd el 81 3eem:

SIS o TV, ST H SHIRTHT 6 Toh R O g o THHE g0 e
2t 21 T Sfat 7 e v faffa o & g 81wt e, et

Sfier ST 0 A & 127
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ST 3T THBIIT Sd Th 1Y 3TH
‘ Tt wifmeret § i srsm Rl

""‘ Wgﬁﬁlmaﬁww

& ST RIITHRT T ST &1 ST & T Taas &
J'; ¥ gl L & ST foh &9 foramenatta 7.1 #
fort 7.1 (o) 37 4 3@ R

4,

®
(a) (b) (©) (d) ©) H
fer 7.1 (b) AEHAT H fgEed

7.2.2 @eqA

feraTeReTa 7.4

Torelt it Srerelt deTT fSrersht STet e &4 fows < 81 SiR e < o ar
HTTE B, 398 FS STl T IS

Te TATES T T 3721 &l diq |

T QAT O e shi U Sf8 STeTeht hal- et | @ 3111y

eIt o =<l T8 1 Near Hifery)

T ST TSI Aqatt & farfire Sk v ekl 82

T HTAHT ATt SEHIRTR ST H ST 3h! &t Ffer hred T 81 IaTeevrd:
TATSUNTTS ATHTI: Foreh i STt B1e-BI1E Zhe H Wisd a1 ST 8l I8 Zohe 7@
T g L T S (Ate) § fehfHa &1 SITd 21 TohaTehaiTd 7.4 3 T80T o STER
U T EH THHT HI0T IS Tk 22

T I Tt ST STl o [oTT 6o T 81 o T &9 § IR TeHT- TR
feranfora &t @ T T 22 gt o @ R stfereRat gt S fafie
RITRTERTS 26T TE AT 21 et 81 forsi el = ferfiee shrfRrerTd wrmifaa ot ek
o1 fAmTor ) & T Saes Efed Bieht 3T s 8, IR H 39t fearfa oft v
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7.2.5 HIIR GTYT
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T T et 21 3 e sftemre 8, o for sifRrenTd ster sftsioy o
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fofarraret & et oft sreht i 211, rifon e ot farfirrand sfifera =afte & oig
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ST AT gYUT gRT Sidfeier o s | uftfara 8| gfdfeiar st o forisard 82 aude
FUOT ST ST Widifoiel Fadl SHATHTE T et ST | ol 7 |T3st fofel (%) 6
HTEST o e BT el Sfcrfofer quor o i 3o+t & gt ot o €, ot gt weador
& G feier Tt 2rar 21 36 rfaferd afdfsisr ared aftefda grar 1 afe awedes
53 ke & T Fffsiel S sHT? 75T 3@

feraTeReTT 9.1

T ISt THFRER T ST Sk shd T53 § STOHT &l 3 T JoIe hIf]
AT 319 Yffeis <@ UTd 22 I BIeT & I TL12

= ol S-S SO =E § T o Ssy) gidfels i o@d ey 7 s afEfdd
BT &7

TR i IALT HITOTY, (TATT) T THL T H ToRAToReATd oh 3 eS| ST Sicifofer
T fe@eTs ar 82

BT ge3t o Sifaifeiar o STfTeteol i qem i)

THHER AT T sk 53 Teh Afshd qUUT 2l AT HHT ST HehaT 81 To8
SAereR STFNT § 37T STel FHTIA: Ffshd 90T AT YTET et aUor 31 39 T
0T} 3 qTeh g3 feReft et o Ut 3T Ush ST HTAT 1T kel 2| T8 gqut feht
RIS U3 AT 2, AT SHUT SHEeATd | 37 81 Tiet1d il o o1 &
foream & sTear S|

9.2 Ml TUoT

T gUOT T TRTE e 58 STaT sl 71T AT 9T i TR afshd & dehaT gl TMefd
YT, fSreRT TR 53 31at it 371X 37eIfd Mt o ohg i TR aIfhd 2, 98 staaet
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() (b)
RG] IeTedur

fer=r 9.1 AT g9OTT 7
5T QI e 8l

150

FUUT a1l 81 98 Mefla gdur SRkt e I58 STt il 3R afshd 7, I9et
FUUT RN 81 5 YT ohT ST Frewor ot 9.1 4 o mam 81 9 i e
HifSre fo6 gdvunt skt geawmT SRR 2

3T 31T THE Tohdl & ok TFA T 3G T TR ATshd I8 TTHT STade g4oT
ST 2 T S ST STt T ST ST I53 ST Iefet gUuT ST 2

Tt 2T o ST H S SAfereh J1 I1ed sl § 0ee] SAT5U §H e Sreal YT
UG (terms) ST ST TIT STehT 372 TS| F ITeg M1 U o oI H ==t ohid a5
HIETRIA: SRART 8 ST 8 el q907 3 Ieiish I53 oh 3 bl 9T BT 41 e &
g FU0T o 5 T TEod BT 21 49 1 I P 31eR § i #d 2

T GUOT ShT TXTEsh J58 T TTieT T T 2| 39 Tt 3T ok T GUT 3
ThAT g eI ol T &R C | Frefua foram Strar 21 e e < foF ashan
g T ST 9T e B T T T3 o aTel ford 81 STadet quvT T ashar
TS 5 o A Teord SiT 21 ey, Ieet o 78 30T 3 Wik I88 o 11D
forq Brar 81 18 qe 3117 o 9.2 (a) @7 9.2 (b) H T L Tehd ) e 1 <407 <t
T 53 ST Tt R T ], IHehl B guvr i ashet e wEard 21 59
&R R H et fofa STreft 81 €1 <o fof PC gl ookl e oh srsi 2 it
YT ok $Ta AT SIehall (ST | ST ATt U el W ol HeqT shifS) 36 L@ 2l
T 3T T 3787 FEdl ol ATE VT fof T 31T TU0T 3 e T AT 21 3T,
T & Heifird U HEEUl 168 T TSk ToRATRATT ST T

HATH FITS AT TR AT & ST GHAT I3 AT 2| Sad: Tg 7 off
TS T 2| IE 1 STeTT &7 3 | ST ST JehTT 90T oh SR T &0, THehar
fofg % =0 7 SAfrehfa i 21 aread § AT i ¥t o R 5 e foig o w6
Sidfeial 21 7€ feig Sereret U1 T Brohd 81 G o THT 6 WS & I FAT
o ShITOT ShTITST Sterd & guor shi feerfar & gar wfafster i g8, ador 61 wiehw gl 1
Tfere T 21

ERIETSIEEW)

TAATST— G shT ST AT TUUT ST T G o JohTRT 6l SR AT 7l SR
g AT TG Rl &R L TeheT 2

Te, STAA VT hl ST BT H Toh (ST AT §Hh TIaieh I3 o 93 ohl ST HIToTT)
TUUT gRT YTrafdd JhTST 3hl GUUT o ITE Tt Ush ShTST shi 3fie W S1fery)
SHITST ohT 311 T -t ST ey SHITSTe Stel deh fob SAT9eRT hTsT <ht 3fte 9T JehtsT
1 Ueh =Heha, il fofg e 7 €1 <

T AT TS B @ fore o for 3t Reufa & were Waw) a1y o dww &2
T 1 T 27
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JTST, 3 T&TT hl Ueh fohuT 370G & HHEH ohT T ahd|
o 9.2 (a) T AHYEH R Herdet IUor T T

378 o GHIR % [0l SATI(Id &1 Tl ol TIatd fohLor st
SeguT ShIfSTT| of Tt U7 Al qe e o6 Ueh feig ot firet &
W%I%ﬁgmﬁmwg@qqﬁww
21 34t TR o 9.2 (b) T TEEe AfEw) 39 qu
ZT T & % THiaT Rt fore e qarafda St &2
T R0l A 31T O U fofg & AT g8 weta 2t &
e fofg I FUUT T AT WIhH FHEard 8| T&T Hiwd
1 &R F R & [T STt ) et avor & g qer
T WIFHH % s shi gl TR S FEaTd! 8l 39 e f
T et e 2 )

Tt 3T ShT TR S SATehieTa: el €1 g 2 R 9.2 () 33T TU0 (b) I FFT

TH TS ohl U TR | AT @1 BIdT 2l T g0 o TXredeh
53 3T 36 JATehT HTHRET 3T SATH, TUT 31§k (aperture) FaEATdl 2l =7 9.2
4 gl MN g i Frefia st 81 S1a ford=rt o 7 e 371 el guon W
foram i, foerT BTk SRt arshat feaT & wga Bter 2

AT T Uo7 sht SIshl FBreaT R T hiehdr gt £k off=r s Hef 27 BIe
SR o Tl gl o for shar Brsan wisw gt & T et 31 50 39wt i
R = 2f ST e L el &| T8 ST & foh Tehell Tt 24T AT HE Ik, 36eh
Y& AT AT 5, hi Tt ATt Tt st 7eg foig 2 2|

9.2.1 M= SYUTT ZRT Tidfeia a7

3T A U GRT Tcifeial S o ST H 3TERIA T ok ol 37T 39k §RT TG
U yfcfsiat it wehfa, fRefa qem stfees ds o o § oft Sed 21 Mef= il
FRT s gfcfsier & 2ia 82 Rt Sraet guor gry foi i fafvrr Rufaat & foro
o wfdfers =t feafa w61 fefor g0 v yevR o2 wehd 22 3 wfafeer arfaes &
37T ITTET? T o ATafeiq 8, BIS & AT THH A1SST o 87 BH Ueh {shatehed 1™ gRT
FhT STATUT hil|

feraTeRreTa 9.3

et 3T Sh i gt 1 O At fafr veet € e I € R 9.2
o STI <G @ foh AT TSt O Tt SohTe 1 i srHehar foig arede o o
=01 Sfcifoler 81 78 STAq Bler, ArEfosh 9T 3ol 81 40T § 38 Tfafefar 1 g A1
T SATI Sefed GUUT shT ST BIshe gt 7t b <ff|

TeRTST — TR T STTad
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T el qUoT oo S afof forfer & gesht afrene wisnw gt 31a hifsg
BIshH St T W I shifora) (AT forelt gteer oreq st Sidfeisl Tk shiiTst i 7fie
T YT ek 1 Wiehd gl ST L Hehd &)

TSl U <iTeh T Teh TS 19U 3T GUUT hl Ueh T8 W RG] T ol AT T
39 ST IR ok 2T T 47 30 e R fRord &

<ok ¥ TEAT AT o THIAT 3T g8k 3T, &7 <134 39 TehR Wif<rw foh foregi o
SR SATEHT o6 st T gl 2T 6l Bl gl o st €| A AT 37 SHoa:
feigal P, F e C i feurfoai o qagedt €l 718 Ia— Bi2 51 % et
] % 1o78 & i F, g4 P A<l dghd] %5 C %1 et aredl 1l o 7e7 foig
R fRed gt 8l

Tk <HhICT fofeT, S8 Ueh STetdl g et C 8 sgd gt forelT feerfa o 1w weh
SHITTST ohT URET TRAT AT EhT 90T o ATH AT-He q doh RadehTsy sief ek foh
SATIRT 8 9L HTHSTAT T A 3hT T T&T qUT SHehIAT Tfdfsia ITed 7 &1 <Y
Sfcifefer T eaTgeie aRaT) FHehT Sepfd, et qerm feier & |t o wTe s
TR |TSsT e hifsy)

74 fsramehetTa o1 aimerdt ot Freferaa Rfeat & forg et —

(a) CH AL, (b) CW, () F T C  ff, (d) F 9L AT (e) P 37N F o6 ft=)
0 O U feufa & o119 we W ufdfse yred T 6 i 36 e ¥ fofe
Tearfa =1 stfufretfa fifse a=, soe s afdfse e ador 7 2fag)
FT9 Y&TUTT o A1 ShITSTT, FAT FRUTSE, shiTsT)

ST ToRATeRaITT | ATT aE foh STaaer qUur g & Wfdfsial i Jehfd,
feafcr o wrest feig P, F o C o wmet fofer sht Reorfer ox fisft = 21 fefr o
Fo feufel o oI s e fdfse aredfess ) foa i Fo gal fufei
& T o st gran 21 fofar ot Reurfa % e & wfafsa smafdfa, srer
IJT IHTT HTSST T BIdT gl 39 J&I0n ht1 wferea faemor, smues f4évq & fau
|l 9.1 7 foar w8l

AR 9. 1mmaﬁwmﬁaaﬁﬁrﬁmﬁwﬁﬁ%maﬁqﬁrﬁa

___

CUW
C®
C qUTF s sftr
F®
P QT F & off=
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®IhE F W fcafereh Bier, foig argst FrEdfere o 3T
F T C & &= BIeT e qT AT
C®R A H1Es FrEfareh a1 3aTel
CAW IEEICSREED) AR qT ST
A T srcaferss feafeia AT TAT ST
YT o N ferafeia (srem) ST e e
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9.2.2 ToRTUT 3TRTET T ST HTeh AT YU ZRT o fafsiat
T T

A1 g9t gT Sfdfelell o s T ST g Tohtur 31T iwreht ot st ehd 2
T gUoT o T T Ueh i |mgst o foreaita fofer w fomm hifsre) 5o feia
e It T ek fofg fefar ol il vl e 81 37 foigadl o wedes & ¥+t fereot
Icq Bt 7| foier 3 wfafeier st wor fFrafor o 3 o, foror s s
Tereft foig & oot aTett fertoTt <hT feraTrer S # & GierTTa e shi <1 ST &kl
1 T, FoRToT ST shT TR o ToAU 3T FehwoTt ot foreT ST TR Flaresies
21 Y fortot Ut 21 for ador @ qarard = o gveTd SR feRme sl ST S1TE 2

FH-H-F 31 A [T o Sfdesad o foret fofg fofr o wfciffer st fearfar
T o ST Hehel ! 81 Sereier o T ferivor o fore frmferfiaa o & foree of < fopeomt
o foram foha ST Tehar 2|

() FUUT% &Y 3787 % GHIG T

foRuT, Tad o 9T SAdadd
TUU % qET BIHE § T[S

AT I UV o AT lhd &
IR it gt gt T o
9.3 (a) To (b) H giiaT T )
(ii) 7T GO HE BIhE & o
FTeAl BT 3797aT ITeT T F
W Bl FH1 SR 131 1607

fr 9.3

TEH o ITET G HE 6
i el 30 o 9.4 (a)

e o1 9.4 (b) T geTia TR R
(i) STIA T F AT F5 G T
FTeAl BT0T 3797aT It T F
Fehal 5 H AR 137 T,
G & gvETd SET 99 &
TfeT Ao wafda & S
R 9.5 () T 9.5 (b) |

FTTAT 7T B et o femor 3t
T © G 19 AT 2, iToh
AT forTur gduT o TXTadeh 158
TR A % SR T 8

TeRTST — TR T STTad
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(iv) 3Tadet U I 9.6 (a) 3TerET IO

\A adur fert 9.6 (b) % foig P (ador 1
=~ . i 81T <ht SR T &7 ¥ ferdiah famm
¢ Fooc ¥ arafera foRoor, fder foam & &
TrEfdd Bl 2] AT qe T

(a) (b)

ferot ST foig (foig P) W o
o HeT § GHH IV ST §Y R
' & framt o1 aTer i 2
I1e WU fob Suara Gt Rearfamrt & qarerd o et st qrele giaT 21 3T9d
foig ot arraferd fereor 58 Sepr qarEfcia Eiell & fof Tererd shior o1 H Had
JTYAH 10T o HTH o S 2|
(a) TTAA FUUT FRT Ufdferad FHAT
9.7 (a) @ () ¥ foiar it fafsr= Rearfaat & fore steraet gdor grr wfafssr
T ST TohT0T SR T 9Tt T R

A 4

N

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

A

Ic T P P
A
E
5
(]

M A

E A

f* D é

C B C :

A/,‘A/‘ / P B
IEA T

(e)
T2 9.7 379d 40T g7 Ffdfsisl T 5771 39717 % To78 T 31

feraTeReTa 9.4

gt 9.1 § gxifE ¢ foier h wedes fearf 3 foru o= fomor s difam)
sifcrfete oh oIt frertfie st o6 fore ST el s1=ese i arfofa ohis ot fortdl of wehd 2
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o fotl st gt ot 9.7  fow e fermit & Shifsr)

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

T ROTTHT <hY gfereTsiTeR T # gRvfieg i)
T U o ITART
AT SUUTT ShT ST T : 21, FaielTse qT aTaHi o STl (headlights)
T YERTRT ohT STTSRTITEAT FHTAICR foRTor ST SITed &t o foTg, fora STaT 21 37
e, T FT Yldfere @ o foru oifeT gdurt (shaving mirrors) % ®Y T 39T
Fd B < TS STaaet UUN T SUANT HOSI o idi ol el Afdfsiel <& &
foTe rtd €1 WX wigal ® &3 o TohT=T ol Shisd i o [AQ 9 HTae aqvli i
Sy feRaT SITaT Rl
(b) 3T FUUT FRT UTefeia AT

TH 3TIqe gUUT §RT Sfdfsia S o T 3 3782 foRarm 21 37eT 2 3xiet guur

FRT ffeia o o ST | 3Te2H |

S I QUVT IS0 38 Teh ST H Tehisy

feraTeReTa 9.5

HESRERCE Bk RIS RS

aqur 7 Uftret et wfafesr 2fay) wfafss der @ o1 Saerm w2 I8 Sier € stuan
foaffa (wen) 22

Ut 2l e e aUor 8 e SITEU oI i sisl SieT Il ST & 21 ST redT ST 82
ToRaTeRaTY 2Rl ATereITelsh 2IeTSY| STATSy, foh STef fofer shi 2o & g <t <11t € it
Sffofel Bioha o e ST & 3ToraT IHH S L <Al STl 22

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

(a) R 9.8 370 40T 5T fafsa 1

ToRTST — JUISA qeT 39 155
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TRUT 9.2 IS U G 51 Wicifeiat shY Tepfar, fearfa aom smufares aresr

___

FIshE F 9T g9u7 HAATIF DI, ST T Frem
2 foig < qgsT =61

S qT gdor P qATF & o= BT SATATT T FHrem
% ¢4 P o o=

37eft o I T 4T, 3Tadet SUUT aT I1el §YUT gRT Tfdfsiel ST o s
T SR T 21 T § -1 g4 TR a1 fofer 2T QT wfifeis sTE? S115Y
T ToRaTeRaiTd ST SHehT 3TN0 Y]

TeraTeRe@ 9.6

gHaet 4T H foreT grey fofer S =1 qrer U o1 widfsir afay

T SATT U1 (full-length) T s 3@ o1 82

Ty @SSt o wHdeT 2o AR JENT SIeUSY) AT AT SO H fof shr dopf
yfafee 3@ urd 8

56 ToRATeReATY 2l Fefdet VT *ioht STeXIsUl SRl e qYvT feiel bt QU TS a1
fcrfeisr a7 qreT 22

319 Ueh 3T GUUT Ikt 38 ST i STegT| ST SATIeh! ToherdT fHet1? 379 Sequit
ST HROT A AT ity

AT T BIE ITA U H Toell el Hor/U T qUI-AaITS b1 Ficifoiel 3@ Hehd
| ST ot AT Uk TR H UHT &1 Uk SUT AISTHES ! ST S g1 8 Ale 31T
T ST fofieT S SITU 1 e o o 39 24l | dqrsteet o 9 Sfdfsisr sl o
3T SATE | HohIL ohl TS S o ToTT STT0ehi ST § 61 88 B T 3f=Id e
T @Sl M1 &l
I FUUI o ITANT
IqA YOI hT ST FTHTIC: ATET o I99-9T (wing) IUUN & &9 § foram
STAT 81 T T 9TET o UNd (side) W & BId 8 YT 30 grgad 04 A9 &
JTEAT i 7@ Fhd 8, SO o GUHT §T 8 I8 AT Tkl 3q FUUT hl
zafery ot yrarfierar 29 €, Fifr I wea war wfafde s 8, 7=ty 98 Srer
T 21 3T gite-ar ot 9ga Afue B, Fifeh & aret 1 3 afrd 8rd 2
A: THAA FUT hT T | IqC ST ST ! U TS % o8 g & i
T & wmef s
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A

eI YT o AT IohE sh! AT feAfiag)

T T T Uo7 3T sk B3 20 om 1 58! wiehd gl 1 gt
3G YT KT AT SIqT3Q, ST feier o1 Hirem qor smafeiq gfdfss s e
TH ITEAT § I YT hl IY=-g3 qUUT o &9 § ST I d 82

A

9.2.3 T ™ YT FRT W o o1t forg afaret

Tl YOI R ThTST o qlrea W forem st ama g Uk Y forg ufardt st
arer 4T, T8 78 st g aftuTet sred &) 3@ afret g4 o ga (P) (ot
9.9) ﬁﬂ@ﬁgﬂﬂ%%l E@W%ﬂ@ 3787 1 fSeTies ugfa o x-378 (xx") foram
STt 21 g ufaret fefaRad s a—
(i) foier T gdor o aTE TR 1@ STar 81 $6eht 379 © foh giur o fofer & weprer
g TR T AT BrT 2
(i) T &1 o wHiaT @it it ador o ga EEE IR

& AT el 3 V-0
(iii) e foig % &t S (+ x-371 % wfe) AT
ardt T |t gRE emTenes Al St T ,
&, sraf e g 3 ot S (- xE omon) ‘ e
o 3fgfemn) ATt ¢ gl womees A X B =
St 2 S A A
(iv) T&T 31 F Taad q°qT SR A AR ﬁ()\
(+ y-3AeT o Srgfea) ATt ST aredt i
&TcHeh W ST 2 aﬁg/;
(v) Te ST & A W A RS o i i forg 7 e F e
(— y-3787 o Frgfasr) At ST et it
SHOTTcH AT STt

S aftfa =t el forg ARt stmaes g % forg o 9.9 7 wis % 2
7 T dTTeT SUUT T §T ST LA qAT EeA e 3Rk SRl 3l & L o 1o1Q
BREREIRIER]

9.2.4 UUT T TAT AT

Tty dor 7 geeh o | fofer sht g0, fofer it (1) sheetrell 21 3o o6 g7 & wfcrfefer
1 3ft, ifdfeia gt (v) FEAT 21 AT Te & T4 o g9 & 7T B H

ToRTST — JUISA qeT 39 157
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Zl, wiehE g (f) FEAT 21 3 =1 TR o6 sfier weh defer &, o ador &1 g
ST foRaT ST 2
38 91 1 Frefeifiad TR & e e 8 —

I 1 1

v u f 9.1)

Ig Geie) G TR o MATT g9} o forw qor fofer it et fearfaa & foe a=r

1 ST T T A T, ST ST 0T GAH 1, v, f AT R oF T Ffereertiia L ar
SATYRT S i1 Forg aiardt st s s =nfeu)

AT
et 200 g Ic9=T STaE a8 ik forear 2, fe® 31a aar & 6 #8
sifafster feter ot stova foraem 7T starfiia 21 38 wfafsier i s qen fofer ot =g
o ITTG &9 & 7 fohaT ST 2

gfe  foie it S=s &1 qun ' widfsis sl S & 91 Tiefi edor g 3
SATTE () ITed BTN
icifsier =Bt S=E (1)

IEECARE IR

m =

x
m= 711 (9.2)

AT m foier gl (o) e wicforar gt (v) & i wisiferd 21 58 e fobarm St 8—
s () = L= 2 (9.3)

h  u

ST ST, fofel ohl FelTg GTeeh o STTell &, Ao fofel TTT: e 3787 o T
TSI 8 STt gfaferait o fore fofer sht Sms emrenes oY =nfew) qenfy arsdfass
yicrfsialt o foTT 38 SRUTTcHeh ST <R SATaE o HIF | RuMTcHeh g 9 JTd erar e
for ufcfeier ameferes B1 3Tae o 019 1 eFTcHeh foig saran & T afafsisr smmei 21

ISTET 9.1
ToRwt SATErTaTE e | e T 91 S o ToTT SuiT 214 aTet et gyvr 3t aishal
1531 3.00 m 21 77 T 6 56 TU0T H 5.00 m AT g o feora & A wferfeter b
T, repfer o |esT 91 ISy

A

Wﬁw, R=+3.00 m;

foier-gdt, u =— 5.00 m;

m%ﬁa-aj, y=7
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HIehE U1 & IS B)
seo 111

viu f

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

7.50

+7.50
= -+

Lo =+ LIsm

sl o 6 115 m %1 g T e

_E:fl_ 1.15m
A, m = = = = 5.00m

=+0.23
sifcifeter sy, wfte o wmest # fofa & Ber (0.23 TFM) 2

3QIeY0T 9.2

1S 4.0 cm WSS 1 fefal forell 15.0 cm Hishd gl o 3fardet aUo & 25.0 om
0 o T 81 3T foarT gt o Foret o i T ST o e ifrfete s @

wffsier 3t Tepf e | F1d A

A
ﬁiﬁ-‘él‘l’s'g.?f, h= +4.0cm;
ﬁiﬁ-ﬂﬁ, u=-25.0cm;
@Waﬁf= —15.0 cm;
Hﬁﬁﬁ-ﬂﬁ, y=7
gldfoe-amEs], h'=?
iRt (9.1) |
1.1
u f
1%
f u
-5.0+3.0 _ -2.0
75.0 75.0

+

<

1 1 11
~15.0 -25.0 15.0 25.0

(o]

a0

1
aT—:
v

qr, v=—-37.5cm

TS 1 U7 o HE 37.5 om L 0 TEHAT AT Sfeifofar et

TeRTST — TR T STTad
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Tt YT, ST, m:%:—ﬁ
: u

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

gfdfsier &t 3=, 4= — 6.0 cm
gfafeisr SeTer auT SATEtid 2l

Ah'=—

A

1.
2.

I I GUVT shi BIshE gL T IS, TSTeehT Tshdl-Brsam 32 om 2
IE el U1 FAEA-AE 10 om Gl T T foreft fofer bt i o srrafeld (srgn)
ATEdfereh Sfctfofs ST 21 Sfetfofsr guor & fehat g0 W =)

160

9.3 TRTIT kT ATTAT

Toreft UTe T ATe T WehTST et W H T T Jeid eidT 8| STe eIl Ush UHEsfi
HTETH § GO H Yo AT ql 1 Bl 82 1 T A o T e H e @ A
Ao T sraerar 22 &0 10 fA-ufife & 52 STwa oAl Srexndi ST
g fop ot @ o1t foret 3o atera ATt A1 e S qelt 33T g8 Wi 2t 2 g
ST, SIS IS HILT hidl b1 wie (Toreet) foref Asa qrelt ok T S 2, df =
o TS o ST § 9 W 3TE IS U NI 81 o UET T B 22

T ST foRefY STl o i 8 T T H foredt e et TifTeR w9 & g9
82 € AT qAT I o SFASS T (37T a1 Hodt g W) <& A Bt 2
AT @ BT fo arft & it foedt ot o a1t & T e ared (side) ® @ W
I ATEATT WSS 8 9 Al BId 2| T STHET ohi SATGAT 3T {8 T Hir?

AT, I H ik & @ gt 9 & g2 B AT " W faem &
YA o AT H g W W A9 ITE Tga ST Y, YTeet o qTT € STe
o W o Qe 1 Fie fawm & 31T g1 et grar 81 361 s ifee gt 88
Tt Bl 21 T2l BN §, ST A& o FHUT i< T Toiel TR Qd & T
33 T AT 81t &

Ifg gt o T W B9 IS 31T 59 A8 TR a1 aRedi a1 deT T2
T e oft e ST 2T ST g8 femrtt? Afe &9 shiw o &ie i URER( e %
e © gfceenfud st 2, o ae ot 378 3T SETS deh S Ui grl? 319 e foh
SHHT-3TT HTEFHT o JHT o FoTT $7 TWTET AT Fere T STmT-37eTT 8 3 S0 e
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LA & for Terrer Geft ezl 1 e 21 fewm § v 72 oa W gdid g ® fo e
TehTRT Ush HTEAH H GHL HTEAH H et S1eht STl @ T GHL HTEH H 38eh SeroT ol
faem uftafida 2 Sireht 21 3 aftere it forear & e foramenara e T

ferateReTa 9.7

T & 9l U STt St aell W Tk ToeenT 1R

et AT Bt I o H, Torelt aTed (side) H WaeRt e i U AR H 33
T T HITT) T AT Torereht I3 T Thed 21 UTd 82

2 ToRaTeRetTT 1 SIeISU)| 31T 30 Ush & 8 shid § 1 Ahel el &1 91T 99
A o & 36 A o ToTT e 3ok BT ST SIS i T hifeTg|

feraTereT 9.8

Torel) TSt UR Uk STST ST She T T SHehT dett § Ush f&ereht TRam)

T & oot T e <o feent 3ieF femas &1 sf &1 ST a1 %6 S5y

37 Tt @ T =h1 feregeer form a1 shit & U+t STt =0l ey

ot eorfer & foraren ot S Tfew) R foaent 3wt feurfar & q: fowems o e

I H T ST T Tt Ot & foetTs 24 a1 TRt o ST9ed o sh1loT
forarent STt areaferer fearfar & oiier-on X 33T 3ot Wl 2rar 2

feraTeReTT 9.9

TS WX T TS e hITS ohi Iffe OT Tk AT Hieff T wifem)

U @1 % SHUT U Id H1 Toiel 36 YR IRAT foF SHeh! Ueh it 36 @1 U 13
SHIT ST

A o I ST LT o 1T 1 UT¥d (side) & <RaU| 39 FI7 @ &2 F1 i
%@H%ﬁ%ﬁﬁ@aﬁﬁ(edges)%wﬁgﬁmﬁ?ﬁ%

37T ohiel o Aol ohl 38 Teh I LRI foh 218 YT o fyeterard 21| 37ef 3179 T 3Ed
&2 T T 3 T % A<l @ FHT A ST AT Tefial B 82

T 3T i o6 TAel oh HULH R FAT TAS o =l Tl hT WA 33T g1 A1

9.3.1 I & ATAATHR FAT H AT

H & TS T THIY o AT bl TIEFAT T 9 & ¢ 33T, TH
IERIETSIRECTY

ToRTST — JUISA qeT 39 161
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TRr 9.10 ITIATHR FHi9 % Teisl G TR T I9TdT
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feraTaRe@ 9.10

Teh SIS SIS YT T hTST ShT Ush M1, ST fU=T shl TRt & gy

3fie o SR st 0 i 1 T AR e AU

Ufirer @ e <t TR Eifew) 38 ST w1 I ABCD @ 8

T THEHT ST iy

31 O, 7= IS E e F Seatera: 36 YehR st o {1 ot fyer aneft W
I AB ¥ 15 10T ST €3 &l

0 E et F oh widfsist shi ferodia ersh & <Rar) qurdt a1 i, 71m G e |, s
3G YRR ST foh 3 fU Ua E @i F o Ufcfeisr ueh dieft @ o feera &

AT eI Tl Rl geTsy

AT E I F Y e (tip) Y Rerferii bt firetrs e 56 W sl AB e 9gIsy
A AT EF, AB ¥ foig O 7 firerdt 21 gelt b Ut G @ H o iehi <t
Tearfaan =t firettsT qerm s9 W@ i R CD % @150 7 AIfST HG, CD &
O' W fierdt 21

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

T4 ToRAToRheTTd & 3719 12 ST foh SrehTer foRor = S7oft
e feigatt O T O v ufiarfeid i 81 e shifere foh =t
fsig O o O' G uTeesfT AT 2l goreh T et geat
S5 WA E AB % feig O T U sAfireis NN @ifee qur

T e MM, CD & fsig 0" T @iy feig O W
SRS fotuT fore wTear & T Hream | Tt arg | e
T oIS oL & 21 A1 ST foh seprer fohaor safereder sht
ST g STl 81 O UL, ST fohtor  shi=r & oy H @1erfl
HE HEAH § foret Hrew o et foram 21 wehTer foReor
Aveis 8 gL STell 81 &1 3fuadeh Hael AB 7T CD

g T AT ShI0T TAT ST hI0T oh HHI hl T hiTSTT)
o 9.10 T Hag AB WU fortor EP foit smafaa 2,
fSr&r srrafera foror shed €1 00! tyafdd feror @ aem O'H
Tt fertor 21 21T ot wehdt & fob Tt femeom, smafera fomeor
ST T 3 TG 21 THT T BT 87 STTATATRR shid o &ie o foiid Betehl AB
(SRl SFAYSS) AT CD (Hi=-3T HAUYSS) T FHT FehL0T 6 HS 2T TRHATOT
o e ool {1 gt smror @ fia femor, smafera fareor 3 ammiae fepardt 2)
e, gehTeT foRtor o ofteT T utfiaeh foreermam grar 21 arfe wehret fertor & Arezri o6
ST T ATMetead STafad &1 qe T {2 Ta2t ik J1 hiT)

[EEIE]
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3T AT YT o 3T & TR 8| ST ThTST o Teh TGS HTead o
TELH T T T TR bt <A1t H T 3 HROT T 21 TR GRIid & foh S
T Ta (¥ f=wl 3 SATeR W 8rar 2|
e % fram Fefafeaa —

(i) STTITaa fehT0T, STTETA TR0 AT 11 HTETH] 1 G i aTcd T3 o 71T
fofg T s7foicra @l g &t act 4 gid o
(il) SeTe1 o fahdl FHfverd 1 a9 fHfverd HTe] & g o 1o1Q 19 10 %1
ST (sine) AT STAA IV 1 ST (sine) FT ST 2R g1 81 56 4w
! TIeT &1 STYFGH T 1499 o FEd & (T8 HIT (°<i<90° & 17T T &)
& j STIA 0T BT TAT - TSI 10T & qa
sinr = feis 9.4)

Sﬁﬁwéﬁﬂﬂﬁaﬁwaﬁf%ﬁw%ﬂﬁ&?w(refractive

index) FEd 8| SATEY, ST o TN H FH5 [IEAR H LRI

9.3.2 TUFATh

HTY TEA & LRI FX qoh ¢ 1oh STel FohTRT ohl FohaoT et T el 85 T
UREN(T WTEH W EL H TN AT € Al A€ gL HIEH H 7o fam aiterfda s
At 21 fereel fou U wreadt o I o foIg & Aot fowm aftards & foredr s
STUAAT o &Y | oft ard foham STT dehaT &, ST THIeRIT (9.4) | 3T¢ U987 § Yohe
B 1T TEeieh 2

HASIHI shl Toh Wecaqul wifdeh TR, forferet qremi | sehrer o d=ror
ST =TeT, ¥ Helg, fohaT ST Tkt 21 I <@ 7T © o farfer=T wmesmt o weprer
STAT-STAT FTAT & T Brar 21 FHafd & Tehrer 3 x 108 m/s sl =1ed & T
€, it Toh rentar shi foreft off wTears & BT Wbl aTedl Saad =Tel 81 a1g § Jehrl ht
1 fatd sht STUeT et & hH Bl 81 i AT I H I8 I §9 H T ST 2
21 HTHI o I o A SATe1%h 1 7 ST AT H o1 o6l =1t 0 it 8,
S fop et feam ma 2

o1 9,11 H TR STHR Teh TehTRT 2T fohTor Ot for=i sh, ST HTeaw | § #eam
2 ¥ eleT SR TEt &1 W AT foh e ohl <ire wresd 1 Hy eI ATeH 2 W v 2l
HTE 2 ST ATEAH | o TTUeT AUk, HTEAH 1 | YhTeT shl =ITet qeiT Aread 2 |
SehTT <hT <A1l o STIATA G ek hLdl &1 38 UT: Hebel W T ot 81 390
TR o ® 1 FTIRad TR & oFed hid &—

_ " H W H W v,
WEH2 H YRR &A@ v, 9.5)

Moy

TeRTST — TR T STTad
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Sl eh W, AT | 1 WA 2 o WE e o W frefid e € 38

S ToRaT ST 2

ey 2 H GHRI H WA v,
WMeEH 1§ YRR H AE v,

12 =

(9.6)

afe Arem | fratd o g ?, e HTeAw 2 1 SATeiE fHatd
3 HTIET /T STTAT 31 I8 HIEAH o1 el S{qerd=ieh shaelrdr 2l
%ﬁﬁanzﬁﬁ@ﬁd foparT STTT 21 Afe S | YehTRT hl =T ¢ ©

9 H JER K A o

oeqq § YRS ki AT U

164

AT T | ThTT b1 I v & Il HIETH hT 7Tk n B

(9.7)

HTEIH T fAT0eT STTeId-Teh shalel 1Ak haddTdl 2] Trufl
9.3 T 31eh HTEAHT o Aqd-Toh faT 7T 2| St & A9 J1d 21T

o STt k1 STuercieh, n_=1.33 21 $Hh1 31 © foh 1 H kTt bt
éﬂwwﬁw%éﬂwmﬁlw 21 €} YRR SRS i< hl AT,
n= 152w%|@mmmwmﬁélmmgmaﬁ

3T T hT TTIHAT 781 2l
RO 9.3: F FSATHE HISHT o [FUE AT

__--

1.0003

EE 131 [CIESELED

STt 1.33 HTE SFATHIES
Tehisd 1.36 o e Fie
[EZUEEE] 1.44 welt (forerT)
TTfetd FaTest 1.46 Hfrem

TR T de 1.47 Ry

EEIE] 1.50

TS i 1.52

1.54

1.63

1.65

1.71

1.77

242

ROt 9.3 T e ST for I8 3TTawaes Ti foh TenTiaTeh To- H1EH o1 Soq|T
B oY 31feren B, Saretr o fetu— fortifer fSrernt sTaerdieh STaT @ @1ftren €, STt

S STUET TRITITF GEF 2, T2 THeRT S99 Hcd STcl ¥ hH 2
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Toret Trer <t TeRTRT T SAUSTAd S Shi &THdT ohl 8eh ThTIRTeh Tcd o gRT T S fora ST

Tg ot STfau!

Tl 8 1 gWoh! =Tl 51 STl & dT I8 SAfeis § gL 8 St 2|

K‘TEF-T

FoRAT | ThTNIeh e oh1 Teh Hiverd €9t (connotation) BIAT &1 I8 SIHH Bcd o TH
e B 38 AT § 2N “foret ATed Qe Ue WIS STsaT ok SRINT R T B IR | 3o 37
SRHNT: “YehTTRTeh foRet T T “TehTIRTeh HEM HTESH” | §H shel e Uohd & foh shis HTEH g8l
TS sh AU YhTITeh e &2 &1 AT ohl et hid §H, ek HATieh STell HTEH g8l
hT STURTT JehTITeh TE 8| O FH STUeliHTish STl HTEA SehT¥eh foet ATz &) foret wresm
SehTST ShT <TeT TE HTEAH oh STUT STTIeh Biclt & 37: foRet HTea & o Ty | T i Jreft
STRTST 2T forRor effeft &1 STl & e ATt shi 3T 3ok STt 81 ST 3 Wer ATer | forcet Hresm

J

A

1. ST TTHA A STRTRT ol U TohtuT S 4 foRasT Sraiet sttt 21 T STehTRT Tohor SAveer sh
ST gehrll ST AT & gL g SaTgy Fii?

2. TERIARLH 1.50 U1 %1 I shl <Ie H Yol HLAT 8| i H G 6l =1 fohart
27 frata & werr it =met 3 % 10° my/s Bl

3. EWOM 9.3 § SR Yo Bcel o HTEAH i [T hHITSIq| =IFaH JehTRT B
aream ot off J1a Hifsrg

4. JATIhRT ToRTITE, TSI 3BT et T STef U 1T &1 S99 § TR SehTeT Ter 37Ty dfier T
T TAdT 22 TR 9.3 7 fGU U SATehet a1 3T il

5. €T SAUEI 2.42 81 39 U T HT AR 27

9.3.3 eI @l gRT qad

AT Toret IETATS T I8 Bl ILSIH T S o [T BIE ST T8 HT ST
T T BT AT H¥ft ST ST o o T3 i 370 ST § bt ST &2 &
TR 56 THAT © A1 Afshd &2 FT I s1< | HieT § A1 FohIRT &2 =9w) § g9 oial
T € ST Ll 2| ST % STaeish | oft <id TSI 81 i) T 22 218 JhTaT
ToRToTt 2T forr TohTE HIST 87 36 S1=ee | & 36T fawy o 3Ter &l

21 IR3T © TeRT g1 s URaRiT Areaw, fSeeht G A1 IF1 I8 e €, o
FHEATAT 81 3ERT 379 I8 2 Toh IE AT hU-T-HT T 53 TMeA BraT 21 T8 et §
O Y53 THAS &1 Fehell 2| Tohefl e H aITet sht 3T 3AL 3 TTIe1 53 Bl Wehl &
UY o o T3-371e1 oi8 Fed 21 38 hael 3a oid ot Fhad 21 I FoRaT <l atdet
offer & HIeT BT 21 3 i ST FoRToTt ot = 9.12 (a) H 31T SFTHR SAfrafed

TeRTST — TR T STTad
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AT Bl THIAT 3T i@t bt ATETY e oft sved 2
THY TR Ueh fg-3Taaet o 3iet il 3T dfshd < Meftd
T3t & o BT 1 7@ ofter i rver R @ Hier g
1 U8 orE ke Tereott ot o 9.12 (b) o SR1TT ATER
ST LA &l T8 ] ! ITTEH 8 shed 8| fg-Tada
G I I o off HEerar 2

Tereft o o <ITR 9 I |1 AT A, al M
T3 BT 81 90 & TcIsh Y53 TS TIct T 9HT BT 21 39
T o ohg TIH o ThAT oh\ FHETd ol TIE T AhdT oh5,
YR &R C g efua foma St 2, sifsh < | & ar
AT 3 8 AR, 378 C 0T C_ gy Foesfirr fopamr s
&1 Toreft T8 oh 21T Sshell shal § TSI ATt Toh Shied ek
el T o 1 HE St sheetld! 8 i i e foig

R :9.12 ’
(a) 3T I8 %) ST TR (b) HaTdeT d F1 THERT TRITTE hg ShealTdl ¢l 36 JT: 378K O ¥ FHEiua
S e A 8| T o TeRTIOTeh oha § TSI Tet! JehreT foreom

166

forr forelt forerer o Tl Bt 81 Mt o ol IR
FULET T T STH SEHT Gk (aperture) FEATAT 8l 39 ST H 319 forg=r
T 1 haet I7a] el qok Hied T, et gTR Sehl ashat fisa & aga sier &
ST S TR 353 TRTTRT 2 & T 1 TSN 8| T8 T B1E e o Tael ot
FEATd 2| S Foref} oie T wiar foreot stmafad 2t 8 ot . grar 87 38 JHeH &
foTe s1rgU, Ueh fRemeReTTd R

feraTeReTT 9.11

AT — 36 TSRATRAT T L AHE 3ToIT ST=elT o T2 o TR Hiel a1 oie
§ 7 3| A AT G| RN T AT ST B afer & Fepd 2

Te ICT ¥ b 3T BT | Ueh(S| 30 9 ol 3T ffdse i)

G % TEIYT %l Th TS 2hl IS T BIRTEd hifoa) T 1 Ueh d1e0 IHehar
BIGEERISERIS I

TS T <1 i 5 T o fore 3t ferfar 3 werg Waw) s =1 < ey
T AT &2 THT AT 1T 2 TSRATeRaTT 9.2 3 310 STl oht EhRoT Shifsg)

IS G THIAT § ST G3AT Icq= BT 2| FH THY T I AT ot 0o
HeRT 81 UET &1 BT 87 T & ST ATt Serre s ool JEi gidt 81 o g
e fohTol Uk e SHeRa feig oh &9 o TS W SAfrehls L & STl €| areda
4, TS i 31 W Ie ueha foig o3 o1 fdfsia 81 ueh fofg o g2 o wehrar s
GehgUT ST 3cU~ hidT & 8 HIT HITST STt AT 2l

[EEIE]
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37l BH Ueh 1 o W& 3787 o YHTICR FehTT foheoti ot forem shed 81 Sfer 31
STeRTRT sh1 QT Foreott shi foreft ofer & TS € A1 TSIt 82 Uh 30t il o 178 36
T 9.12 (a) T qUT ST o o foTT f1 9.12 (b) H 1T 72T 2|

o7 9.12 (a) 1 TAYE ST I < T qET IeT % GHTIR TR bl
g ©ft foreot ATt &) 2 Foreol o & STue o T HE 7e T U feig W
AR 2 STt €| T 3781 W e fofg oI T HGT Wlehdl el | ST,
39 U STTqA oiF I FIER 36|

o1 9.12 (b) T SATYEIh IRA) et T UL T ST 6 FHTHIA JehTST
T 3T ToRtol SATafad 1 T &) 3 ool o & STvar o TveTd T e o6
T foig & Awfed Erdl Tt et €1 T 3781 W I foig sradet o o1 g
WIehd FEATAT |

afe T foredt <@ o formdia 753 & wiae foroTt &t o < d STTet Teet
feroiar fewmm H qorar 7 iehw e B GEd Wiehd i fEfUa T o6 foTe 9r:
3787 F 3T SR BrT &) ey, foreft < o 31 qie wiehd 21 81 3 F1 a9 F2
R TRt foram ST @) foreft < o e wrehe ot SerTfRTeh o & gl whterd 34
FEATAT 2| HIohH L bl e ' ' gRT refua forarm Sirefm 21 @1 foreft 3ot ofd sht
TR U ToF SRR ST 3 Tehcl &2 ToRaTeRetTd 9. 1 1 %l ER0T h1for) 3 fohamehara
o o bt Reerf e g o ifsfer ot feerfar o sfter ot g0 of| ol Aftehe ()
HieE gt T 2

9.3.4 ot grT farferer ST
G gfdfeisl 8 ST 22 T Jeh1eT 3 3T9ad g Sfdfsie sHTd 81 34 afdfsiet
Rf T 82 ST, TET IS i oh T SERT ST i

feraTeReTT 9.12

Th Ieel i i) formehera 9. 11 # arfofq forfer g sweht afrehe wishw gl 1a <hifem)

Teh sl WS 9T <iTeh o1 T shish Uiel GHMTaL @il T 56 Terr Eife for forel a1 Sotiat Wansti & o=

=1 gt o T i gl o e 2|

T o Toh -5 I 718 S8 e W@l X 36 TohR AT foh o6 oh1 TehTiaTeh ohg 36 @ o ford 2|

T % ST S a1 @S SHHRT: i o F 0T 2F o da&dl gl 37 Srrd STaRT g Sifohd shifoTg, & Shos:

2F,F,F @a2F.|
1 1 2 2

Th Sefdl g HIHST o1 &S AN, 2 F H shiehl g€ ) ofd o ferdiet feemm o T U 7ee T 36eht e Tef

et wfefeier sHTEY)
wffsier it wehfar, ferfer qem smmufares wrest e Sifsm

4 fopamehery & fofer 6l 2 F § oS gL, F @9 2F s off=l, F W T F, 3 O o sl 1@ T Aesy| A

TETOTT ohl 1 IS qT FRofieg Shifsm)

TeRTST — TR T STTad
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fofr ot forfyrmT Rerfcrat o fofT 39 ©iF ST ST 1T Sfdfsis shi Sehfd, et
qer 3TTafareh Tgst skt wftqed fareror amoft 9.4 # feam mar 2

TR 9. 4%@@%&?@%%mmﬁﬁmaﬁsﬁﬁaaﬁwﬁ Tearfa gom smuferes argsr

R e

qﬁWFqT 3fcatereh Bier, foig AR TEATIh qT 3T
2F1ﬁ‘ﬁ F_ T 2F % ofte BT ATEATIh AT I
2F W 2F, W L EIERSIES] ITEATh Tl 32T
F oT2F s ®shd  2F W 3Fid 0 gl (foafeie) st ®q & aTedforeh qofT Sefer
F @ ST AT T faafela
WIRH F1 auT Yebiiyeh @ iR fMa 2 dm & e (faafifa) Tt e den
F5 O &= It IR
3TTSY, 37l FeRell STarTet e I o Sfcrfeial skt ehfer, feerfal aerm STt st
T Ueh TohaTehaiTd gRT 3T i
ferateRet@ 9.13
Teh 3ada o F 1Y) 38 Uah o T 1T 1Ran
T o U S T STeAd| g3 HIwerd] ol TRag|

T % qEt S B fcrfetar o1 Steqor hifo sfforer it 2t wver & dt e o
A T TR Shifore) AfS T|T Ha 7 &1 ot afsier At o § & € & 3faw
wifciforer shi wrepfer, Smaiférer gt o wi=ehe fearfa e Aifvm

Tiwerelt 1 o & g o Ssv wffsfer ¥ west & wftad de Al e A
1 <8 H g LT ST & Qi fofel o TTgsT T 1 T 09T 27

Iuerd fshaTehedTd sht Hfdqed feraor amoft 9.5 # feam mam 2
ARt 9.5 fier i farfir fearferant o fer staaer o g a1 wfafsier i ewfa, fearfa qem smufires amgst

I L EE s

qﬁwr«qz Fcaferen I, fofg AR BT ST qerm e
Hd qAT A o TR WFIWWEW ST} qer Her
F5 0 %5 O % o
39 TorameharTa @ 31T T feand fehTerd 82 STadel oid Hed Ush AT, Hiem
qIT BT Tfafeie e, = foier et off feorg 2

168 ERIE]

Rationalised 2023-24



9.3.5 TRT0T TR o IUINT gRT o1t ¥ Ufatferar ST

B foRToT ST o SU—INT ST i & Sfdfeislt o s ol & fUd st Tk 71 foror
3T ot 7 s gfafest it yefa, Reufa qom smufere d1gst 1 oo & |
oft TURYT TRIdT | 6l § TR ST oA & fow et gdor st wifd g9
freaferfaa & @ formel a1 foptomt o foram &t Tehal 2

() Toier ©, 7T 31eT o GHHIAL T AT hlS T 01 I o8 & eI
o YT o1 9.13 (a) H EITT, STTHR 18 o THT AT H Hishd H TS|

(i)

(iii)

Ifade oig i Rafa d
wehTer foRtor for 9.13
(b) ¥ T AR <7
% 3T AR feuq qea
BRE U ITERE Bl
et Bt 21

[ RAE RIS EI|
TS TR, St T |
HYIAT o AT HET
AT & GHTTAT Frd
Bl 38 o 9.14 (a) &
TITAT TRT 21 JTadet o
o T hishe T Herdt
Tetd B STl TehTST
fortoT, 3Tads & T
T & oh FHMA T
Bl s8 = 9.14 (b) @
CEURIRIDIRS

b
@ e 9.13 “

e 9.14

¥ % YeRI1R1eh g | ST STl SehTRT foRtur SToard o e=a forT foreft
forare o ffa Bt 81 38 f 9.15 (2) T 9.15 (b) T ST AT B

TeRTST — TR T STTad
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o1 9.16 7 3 oiw w0 forett foiar <t s Rewrferant &, wfafeiar s a1 fomeor
SANET I <91t TR Bl o 9.17 § Stade oiw g fow it fafie feufaat

fafersr s 1 fortor St g el T R

Y

M RN
A N
4 . AERR I
: ARE
B 0 F, 2F, : 0 F, 2F,
F, N B 2F,  F B T~
N\ C,

N
(e 0

ferg 9.16 377e1 &ia g faier &1 fafe=1 Rerfaari & fora wfafsrsr 1 fearfa, argst va yafa

q
»
N

Y
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(a) (b)
fer 9.17 S19aa @F §R1 & Sidfers ! S, Rt aen aEs
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9.3.6 Mefar i@ & feru ferg-ufaret

i@t oh o1, &a Tiiefta quurt St € forg-aiearel Staemdn gi = fegi o frerfor
o fore gr 2rel it 3t TRl =Rt STomTa) sharer, Sret advlt o wvit i 3k gai &
Y SHTeft € aret i 3 w71 Ik eRTTen ohg § forg ST ) aftrdt 3 Srem
S HF i BIHE Gl SATeHe BIdl 8, STelfeh 3fefdet <1 ol BIshe gl SRUTTcH
BT &1 SATIRT o, v AT £, Toia s 4 e uifeia s 4/ o w9 0 S fogh o
EREETCR: KA CRIEI IR RN

9.3.7 T T AT HATAEL
TS b & Tt qUuT o foTu ot STet foharm o1, St STehr et et o forg oft
I T Tt feohert TR R 20 o fofs gt (), rfctfsiar gt (v) e wrebE gt (f) 6
ST HeftT a1 ST 8| I T S9ed R STl &

o1

s u T (9.8)

S T G 519 & T forelt oft Tiefir e o6 forg, areft fearferti = )
T | Esiferd ST T B i o ToTu ofe g1 | Hifepep 7T wicreeiua ahd e
ferfvr=t izt o Sfera ol 1 s e =fey

AT

Toret o g Sea= STrare, fereft et gdur grT Sea= erraeds <t €t wiifa ufafeisr
T FaTS AT fofel 31 SeITS o STIATA oh & H TRCATIVG foRaT ST 81 STTei i 31a)
m g T a foram StTar R) e foier oY S=is 4 81 9T < 51T ST T gifee sh
SIS 4’ B, A A E I Sea=T TRl Iret e
W R S R
T fmweaE  h
G Ieq ST, fofa gt o o wfcrfoler-gll v & oft weifer 81 5| vt bt
e A &

(9.9)

’

ST (1) = — = — (9.10)

=

3ETE0T 9.3
ferell arerdet o ol ®i6d gt 15 om 21 feial 1 <@ & fepat gt i wd fop
8o ZI fefal o7 o6 ¥ 10 cm g T fdfeier a2 o gR0 Ieq7 frarelq st
T shiferg)

TeRTST — TR T STTad
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T
A A I Fod & e, ey wfafsis SEt 30T sar ®, 59 o1 foiwr
@ 2T 2

Hﬁﬁa-aﬁv:fmcm
Waﬁf=715 cm
ﬁa-aﬁu =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 -3+2 1

u 30 =30
YTu=-30cm
T T fofer i 3 30 em 2,
AEe, m=2

u

me —2oem _1_ . 533

-30cm 3

Tl o1 foig I8 gunian & foh fafsier e qer eyt 21 wfafss 1 amsst
foier o wrgst o1 Ueh-faeT 2

IETE 9.4
1S 2.0 cm T fieT 10 om HIohE gl o forelt STt oiF o & 3787 o ceard
T 8] fefa shi i A gl 15 om 21 Sicifofar 3t srepfer, fearfar qem amsst sma hifsg
THRI AT o J1 IS

gA

S F=E h=+2.0 cm
i gl f = +10 cm
F@iﬁ-&ﬁu =—15cm
uﬁﬁa-aﬁvz ?
giefeier sl g 4= 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
YT u =+ 30 cm

v T YT Toig I8 91TdT & Toh Ticfeisl o7 & TehTfSTeh shg o 18 31 30 cm

0 T AT 21 Sfdfel ATt qo 3 2|

m QAT 1’ % O (oI5 IE SR & foh I qUM o STTER ffoie Iorel
qAT ATEAToIh 3| I8 H&F & o 1<l ST 8| 38 FohR Teh ATEd ok 3e1el T
4.0 cm e Sfdafsia o9 % 378 3R oF @ 30 cmaﬁwm%la%srﬁﬁa
arrn feafefa 21

9.3.8 <& <hT &THaT

AT ST 2 o TRt oiar <t sreprar fopom st rfsrafia sterar staafia s <t emar
IHh BIehd gl T vt et &, SaTeor o folt— s wishd gt 1 U 3dd oiF
TeRTST FoRTUTT ol SIS 10T & WIS 3we TehTITeh ohs o (~ehd highibd oL 3T &l T
TR, H Bl Gl T Th SeIdel oiF 3TTereh BIohd gl o oid 2l STUel Jehrer
TertoTT =Rt 2fereR TaEied shtar 21 feRet o1 T ehTeT feRTutt shT arfareroT o
TTTIVT hTA <hY UTHAT (degree) T SThT &THAT o T W ek TeRaT SATAT B
30 18R P g (& iU #htd €| forelt £ Brehe gt o i ohl &,

P = 9.11)

A ST &I BT ST AT SIEHATEL (Dioptre) 21 39 37T D g ST STt
Bl AfE fr Hiet T e i o1 ST ol 13T H e fShaT ST B1 36 T,
1 STEATCE 3@ oI Y gt &, Fwreht wienar &t 1 #et 8 ID = Im ' |
T I T Hehdl & foh I 9 Shl QITAT U-TeHh T ATAA TE chl ST
SRUTTcHeh gie 2

TeRTST — TR T STTad
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YT S ATl wie Geef} o fretfia st 8 a7 STt aTHdT 1 3o L &
AT AfoTe ferifia o it amat + 2.0 D 21 386t 379 & o faffa da saa & it
SHh! BIshH G + 0.50 m 2| $HT TR, 2.5 D &7 oh oid shi BIshd gt —0.40
m Bl 81 I8 <18 31adet ardT 2l

e eI A1 § S T8 o A1 o I fafsial bt s1firen stmafiia qom gewe s & fog

HAIST FoRAT STTAT 21 36 YohR €Oeh H W Tl ol 3t &HaT (P) 37 Tl ol Joeh-Jorh Sl
(P, P, P,..3), %1 ssmfordta AT et 8, s

P=P1+P2+P3+...

YT S ST 6 [T, THET shi Thiehel gt o6 T 0 &FHATAT hT ST AT Sheh] HTeTSiToh el
3G 2T T THT TYHT ST STAT T &THAT STt TIMER AT o 3T STAT-TTHT TSI b
TUeh T T, TTHT ohl & hi aTet ThH oh 37T [T 2] TIYHT SHHETCT 3TT9deh O shl AT <hl
TUHT T SISHTTOTART 2T o gRT 3L oIdT &, SaTexll o fet— +2.0 D TT +0.25 D &9dT aTed &
I T HASH + 2.25 D &TT oh Thel <9 o Qe 8| Tl T ST i ATSAQT 6 36 70T i
SR, Ushed i T o fcifetll 3 35w ST shi H st H TohaT ST Tohll 21 S <l shi Teh-gal
o T § TEeHL STT U oA eIl o1 SURITT |AT=Id: hall o o q YEHe Rl Usf glazient
o TiE o TSSTTE H fora ST 2

\_ J

Tg ot AT

3

. forelt A Y 1 ST3RiTeT awar bt afeiye i
2. IS IO i TorElt g ohT A fereh oo STer Tidfsisl 38 <@ | 50 om LT 21 I8,
I i o I hET Wt B, Ffe gaent gfdfsie Set rest o1 o w1 R, fore argst o fofer
21 o i e oft Jra A
3. 2 m Ik gt Tt fohwll STardet oid shi &7l T 2hifsiy|

4 )

TeRTST Gt LT3 8 T ShdT Ieid &IdT 2l
QT T 8 &AL o Sidfefer STt €| feler oht feerfer o Srgem sfdfsier arecforss toram et
B gehd 2

174 IERIE
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it TR o T I8 TRIEH o T Rl I RAd 7| SIS I8 TS o (AR Rl e
ERCR
T GUUTT AT ST o foTT 73 shTc e Ferg-aiaTel SToHTE et 2

11 1
e = T Tl (u), Sfeifsisgll () qen et o weRe gl () 5wl Fwiar e

Toreft TTiettar uior AT whishe gt SHeht ashaT A oht Tl 2t 2

Torett TTiefTer Uo7 ST SeqwT SATareie, fcrfofat ot Seltg ot fofet ot SeiTs T 7T BialT &

HeEr AT foet ATe H fores T st STt shIg FehTaT foror Stfirets & ut geh ST 2| foret
HTEH § GO ATE H Rt T ot aTeft Sehre fortor safireisr shi AT g1eh Sfrefl 2
fafa o Wt 3 x 10°m 57! 3T STt AT 8 T At o) fafye wret 5§ e =
fore-fart 2reft 21

Toref TRl AT T eI Seh1eT ol T H =Tt qeT SehTRT 3h! HTEw & =Tl i ST
BT 2l

ToRelT ST il o Toiel o ThUUT H, SIS a-shi< SIS T hi<-dTg SIS I T
rar 21 Tt fertor smmafera fomeor i fawm o waicw &1t &)

e L= =, el ), gl () e e P () e

vV u

Torelt o sh &feeT SHehT WIshe T %I SYcshH BIil 2| TIH ohl &THAT T SI AT ST3HTeT 2

_J

AR N

1. T H @ - vared o s o T srger e foherm ST |ehd?
(a) NI
(b)
(c) TATREH
(d) o
2. fopeftfeferent sterer ador gr s Sfcfofsr SATTel, wfter qer fofer & sret o e areq o feuf
el /T AR
(a) T BIhE QT F5hdT g o o=l
(b)  TShdT hg W
(c) THATHE AW
(d) 3Tk Y TAT HET BIHH o 1=l

ToRTST — JUISA qeT 39 175
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Tordlt foier o1 ameafores Tm U A1SS o1 Sidfsis ITed i o AT foiel ol SOt e o 9
ERRCY:

(a) O % HET HishE T

(b)  IehE gl s AT & o

(c) AW

(d) T8 % THIIRT g qAT T Hishd o sl

ferelt TTiefter quor e forelt gaet TMiefla o8 T 2l ®ishd SRt —15 cm &) G40 o1 |
GYad: &—

(a) QM SFFaeT

(b) IS

(c) <Yl FIdA qUT A I

(d) <Y ITA qYUT A T

ferell ador & @1ra =R foraet & gt W @e €, ATk gdfsisr dad Hiem gdiq s €l

(a) hadd GHAA
(b) hadt HAIdA
(c) ohad 3TA

(d) 1A EHAS FYAT 3IA
WW(dictionary)ﬁQTQTIQ@ﬁ%ﬂ&ﬁﬁ@mmﬁﬂﬁf@ﬁﬁﬁﬁ-waﬁ
(@) 50 cm I gl 1 Uk A HE
(b) 50 cm IHH Gl T Teh SAelded i@l
(c) 5 cm IshH gl T Teh ST idl
(d) 5 cm IshH gl T Th SAeTdeA el
15 cm i@ gl o Teh STefded 40T b STANT Fieh ©H foheft foist sh1 Herm Sfcifeisr T <Ied
H %awa&wﬁaﬁamrﬁw (range)W%ﬁ‘lTﬂT%Q? EﬁﬁaﬁﬁﬂﬁfﬁfW%‘? PIRIEEATE]
T ST 2 37T BeT? 39 fefa # yfdfsa s 61 U fohor 31 sAmsy)
frforfia feurfrit # s ador 1 TR sdTse—
(a) Toreht R 1 3 (Fe-a1T%e)
(by  Torelt aTe=t ot uTvd /ave-g g
(c) WRwE

370 IR AT HrewT wfed gfte i
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10.

11.

12.

13.
14.

15.

16.
17.

ToReT ST i 3T SATET | Tt TS § G (931 TTIT 2| 3T AL <1 Tefelt ofel oh1 O Wfcifetr
ST YTET? 379 I ehl TN GRT ST ehifoTU] 79 J&T0T sh ST ity

5 cmwaﬁﬁ%ﬁf 10 cmﬁWEﬁ%WﬁWﬁ'ﬁﬁZS cmEﬁ‘T(T@T
STTAT 21 SeRTeT Tohtor-3T it s+ aret ftfsier it ferfe, @mgst qerm wehfa 3ma hifs)
15 om I8 gl =T sh1S AeTaet «id foreft fefar 21 gfdfeisr e & 10 om g € sATaT 2 fofer
i fordt gt ot feerd 22 femor a1t wfiferm

15 om Ishe gl o fereft Seiet Uor & =h1s feier 10 om gl o Tt &) Sicifoiar 3t Reerf dorm sepfr
BIGKAIEI

Teh GH YT G Icq=T JTerel +1 81 3ot oarr 37ef 27

5.0 cmquﬁg%ﬁ% cm TshdT FIS3T o foRet 3T 4T & ETH 20 cmEﬁWT@TTﬂT
21 wfcferer it feerfer, werfar qem @gst 1@ hifs)

7.0 cm TTES 5T 2T TsieT 18 om hishH gt oh fohel STerere adoT o HH 27 cm g 9 Tl TRIT
&1 T & feparft gt ot forelt oee <h T foh 30 oe ore) sh wve Whishfra ferfeier e form ST
k| TcIfeis ShT TTSST TAT Jeh(d FTd hIfeT)

3 I =l BIehE g A IS, TSreshl &/dT 2.0 D 81 F8 ot JehT 261 i &7

IS SIFT +1.5 D T T HRTeeh oF it TdT 81 | 2l Bishd gl F1 shifefu] =
Ferifea <fa A © STuar STaart?

TeRTST — TR T STTad
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7 10.1 97537

ﬁﬁmﬁﬁﬁmw%mﬁ%aﬁﬁmﬁwﬁm
TG T ST T Widfefa st Srehfe, Reerfer qerm 3ok ATufersh arsst o I H
+ff ST Tk 2 TR T HIE 31 o6 ST H SHR o bt HRTeIa oht whall
&2 WIS 1 YehTRT T ST LT & T SHIL AR ST 3T AT b 9@ o oIy
T4 TH ST 8| $Hh! HTET H U < AT 8| HHe 4o # <iF o T T 27
=TeHT 8 SRINT foRT ST ot o gfte 3t Rt foRe SRR R ahed 2 39 STe
T &1 38 ST O form i
foer STy | g WISl T $Heh 9 TN o N H ST foram ol 3|
LA H & 3 RO 1 THH H F ThRI AT o LRI H STIM
| TH U S, Yo FohTT ok vt () H aiafia (ferer) S qe st
& e 1 % S oft ==t i

10.1 AEI AR
et At TG T T Ao T AT I 2
1 ST AT ST 8] A 5fE Fleh T TEIH]

I T, TTE, b GRT 3¢ & IT 39eh! TR
Tk, F® HHT qo Ted Hehd ol qTiy SiEl
! §Ig hLeh T Rl TE<H T TS 71 38 TR
HOET FH{ET § 7 3 e e Aeea €,
: TR 28 BH SHR =T TR 3 TTTSiaT SEm oh o

IS 5 Tk oY 3hT T 8] FHRT 8- b1 Ueh YehrRT-gaTel T, ot et
7 gfieued Fed 8, T Tfsier SHTAT 81 JehTeT Ueh Udel! fEreeft & g1t 3 § yamr
FAT 2| 39 freell 1 it a1 F¥9es Ueel Fed of fom 10.1 § 1T S1gan
I foreett I3 Tieteh o 3T I8 X Teh TRER(T SWR ST 81 = Tieteh h 3TThfd
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ST AT R BTl & qIT $EhT SATE ST 2.3 cm BT 21 3 | T3 i ared!
STORTRT ToRTOT] 3T STTEIERTST ST ehiT-T o ST I8 T BT 2| fsheeei I ol sharet
ferfir=r et ot Tt et =t UeAT o wiehild T o foTT sArevass wiend gl
T T TS AT 81 (T 3 e Toh ST 2t 8, f uftariiesT wed
TICATRERT T YRR SRISHTH BIAT &, ST el o ©18sT ol (3T haar 81 Iaett =
T TSIST S ST TR shl HIAT <Rl (=foret sheeft 81 tferersy o e o foreft areq
T IALT AT AR TR fcifolel SHTAT 21 AT T hiver ge fereett 2t 2, forem
S8 AT H THIT-GUTE! HIRTHIE Biell 2l Tl B T FhTRI-GUTET hIRTHE
Afsha 81 STt & e forea et Sco=t et 21 3 Tt gop diforehredt gra Aftash
T w5 fau SiTd 81 Afkassh 34 ol shi AT el § T Siad: 36 GorT &l
T T &, o fop e foreft g o1 ST 2, T & <@ oid €

10.1.1 GHSIE 19T

AT T RIGTL STefTeret TaTed 261 ST EIdT 1 §eshl skl H e HIHTsTl deh qearst
AT ETT FOTeRoT foRaT ST HehaT 21 AT e Y Fshar H uftad g W 3Eeh!
HieE Ut ot afiafia et St 21 St Uikt Rt 2t € Stfie o aaer &
ST R 56 SohTL geehl hIshtl gl sfg STl & | 59 ferf 5 &9 o Telt aeqal =i e
g T & wed B 2| S 3T 377 % fehe i aeqel i S & aa e Akt
g STl €1 S8 AT <1 1 Iehal g STl 8l A AF 3Tal T &1 STl
2| TROTHEEEY, AT < AT bk 3l o ST 81 369 &9 fehe Tl aeql
T 3 Wl g

AT T <Rl T &, Fofreh shTI0T oI STU-T BIshd Gl shl GHTAITST T il
&, WS AT 2| T AT T o1 Biehd g1 U e =i € & &
T Brefh forett B 5T s T 311 o ST fohe TaeRt 3 Te o ST hifu)
AT ST FHO Toh ATTela ST & AT FHH SATTeF A1 9L A1 ISl 2| Tohelt g
1 SH H GO ST o {oTT SATIehT 36 ST =1 & 1 & 7 25 cm gL T@HT
BN 78 =gFam gt For 7t lt ohig areq fomT fopel! ot o Stcarferer v <t <1
Hehell &, SH YOI S ohl STUTH Gl e &) 38 =1 T frehe-foig i shed 2| ferelt
HTHT gt o 0T SR o forg Fee fefg ot 31 § g8 T 25 om Bt 21 318
e foig ST oh IS =1 SR Al ol GEae <@ Hohell €, 1 1 gL-1s7g (far Point)
FEATT 2| VI 3  foIq T S L T BT 81 36 T, AT A1 kel &
o6 o AT T 25 om W ¥ gl ok Tt wvft SRl ohT geaee < e

Fufl-ahft Afereh 1Y oh e ATkl o 1 o foheeedT <fer gfera der gerer
_EﬁEfTﬂT%l%ﬁﬂﬁaﬁm(catmact)m%lmmmﬁﬂeﬁ@ﬁw
T Ut &9 ¥ 3fe &1 BT ST | Wifrieig sht e fofehedt o weeTa gite i aiE
AT Hve T 2|
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/_@ 10.2  goe ST TAT 3T HITTEA
ON@ Fftadt 3 efitefi st Tvism amar @

Tehd | UH Reerfot o safort sl sl 3w
(a) FAshe-gfte qryga 74 1 R-fig Y YT e <@ T = H ST QIS o HioT
o / gfte ot 8t St 2
O': ---= ( ( T 9 H it o o 1= 3Ta ary
O B 81 I & (i) Frere- gfie 3w (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 ofe 3 ST & Seifra 3R S Hehd
21 TH T SIS QT 3k WM o TN H Hag
(c) Firz gfie 3y 7w  frer = e

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

() ST T8 5 ST BT Foec 3 1 ey 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 3ivgaa 49, a9
(c) FrH-gfte 319 1 GTe

N = gl gfte qrvged =4 1 fHae foig

N’ = |H1=1 3 1 e feig

180

2 Trepe gfe drmpaa whig =afe fere Tt gt i at T
< T €, i o Tl Al Rl o8 FEute TE o e W
&IgeRd ek T GU-folg 3T TT T BIohL 1 o ITH ST STl
21 UHT ST e HieK g Tl g3l ol & geate @ T 2
Trere-gfie Arorger o1 H, forelt g0 vt o o1 fdifefar gfiedeet
(feam) w7 s [ 10.2(b)), gfeeueet & |- sar 2l
3 ST o ScI~ B o T &— (i) ST T8 ot gkl T
3rcafereh BIMT ST (i) 7 TicTeh ST eIl &1 STHT| 36 &Y ol
ToRet SRR &7 o A ¥ (STTEHT iE) % TN R
guniferd ferm ST wekar 81 38 o 10.2(c) W w1 TR R
ST &I HT A < T o FIA(sie T Ao gfeeueet
(XfET) T STTAT & TUT $H YRR 39 S o1 TNE & ST 2

(b) Frei-gee T

ﬁ-@&ﬁﬂﬁﬂg—% (Far-sightedness) frhed 2l aﬁ-@;&
R I AfeRT T Y TGS T AT T G FRAT €, G
e Tl Sl oh! Gease el < UTelT| UE e s3feret 26T
Torehe-feig wrmm=ar foepie foig (25 om) ¥ gL & SfTelT 81 UH =t
T STH H YOI UG o fIT 03 |l 1 35 & 25 cm |
HTWT HATereh T TG USaT 8 SHeRT 10T I & foh orer it
T Y 3 STt FohTRT ot giteueet (o) % e wiehtaa

[EEIE]
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Bt &, ST o Fo 10.3 (b) o g21tam 7= 31 39 S 3 3T B o BRI 8— (i)
AT &I 26T hiehe gl sh STk B STHT LT (ii) 3 Tietsh 1 STl &1 ST
9 3N % IUYFJ GHAT o STVER ¥ (3T <18) T STANT ek TR T
ST HeRT 8 6 =T 10.3(c) H 21T T 81 3ol i okt <9 giheueed Tt & i
fcfsier Brehfir s o foTT STTarversh i awar Jem a2

(c) ST-grgfeear
AT T g B o AT HIS 31 ol FHSH-&THAT 51 ST 2| STTerehisT SAferaa 1
Trehe-foig gL g2 ST &) itersh =rwai o6 ol 372 T sh gl shi ST § Feuee
@ H (TS BN 21 3 AW T SI-gTg e Fed | Te ert Ufim o efiv-eit
T B T FSREeefiel 18 o TreiTeio # ST 3T o 0T 3cq1 e 8| hvft-ahft
fopeft s 3 o1 2 & S 3 4 forshe-gfie dom qtgfie 9 2wk 1 TR
wﬁaﬁaﬁa&rﬁaﬁwé@m%mm fewmrerd! <ar (Bi-focal lens)
ST ATITIHAT BT &1 THT TR o TwhInd] @t § STadel qeiT IqaT ST ol
=l €| UL WIT Sefeied I BT 2| T G hT TGN 2Rl FEUE T H HETIAT el
) =T T 3T T BT ) I8 T ShT a3l Rl TS @ H UeRIe i g
TSRt HET3T o8 (Contact lens) 3TIET I SEA&T §RT gfeE STHT o1 TeME
Ty Rl

o9

1. ¥ o OO &THaT | T AR 82

2. TRz gftee shrenig oo 1.2 m | ek 0 o2 Tell g3l ol e el < Ukl 39
31 T L T o AT S HRITerh i Tohrdl ST 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 g 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 STEAFT L <ok & Toh Teh ATIATRR i< o6 Telel H T[S T FhreT {68 Tehn
JTuafdd giaT 21 THHIAL 3Tqadeh Is3i o e, St fo g & e # e g,
FAuEfd fohor STl foRT o THHTAL Bielt 8 quTf, Teel | 78 % foreerud &
STl 1 TRt TR TS/ & TSR TR YehIRT fohe SohTX 3TTaIfd 81T? il o Toh
T TS ot forem shITSTT) 560eh &1 FR{SITehTt ST oI i STRIAThI 91ed -7
&I €1 3 I3 ok O T 3ok BIdl & Weh & UT%el Hetehi oh sftel oh shivT shi fErsw sntor
8| TG, 37 U (oRATRTATT o6 FI ST 2L foh b o Pyt s & i
T eRTET foRe YRR Tafda 2t )

Rationalised 2023-24

181




HEA FEIHT AT U FHLd AT
THHIAT & A1 9, FEd § I8 1,
FHgWe H ot e dieq g 1
U GHE | 9T 3 Ik I8
FATAT S FE o SR Ta?
(1. ToesR TR ST 9791 4 Ui i1 %1 o Uil & foa] ®I1aR)
FT AT ST @ foh SN 75 TR G o qvand +ff Sfiferd &d 82 310 97 o 9w 98 e o
Toret ForEie safert o Sfia ohl TehTer & 9 Hehd 2
TorehTereiicT SRTT o ST 3.5 TS AT GIoeRE & ol 3K § JTTEIehST 3hT gIe Steh ohl SIT Ehel!

B ifHar-Sferar & Hifsa T 45 ARg il shl JaEH gRT Ao shif-ar o T § dieh foham
ST AT 21 3 45 TG AT H 60% S=al 12 T & 7 3T o ol 31q: AfS 35 g T REH e
{1 T T 39 BH 38 A 3 3oL TS, TSk T gfte e 22 e whid W gn foh- o Tt B
I § TEAT M2

ST S T sAfer fepelt it ST T STeraT fofTT 31 &1 TehdT 2| AT Te aTed A1 HifTiea

1 AT 00 oh Aok Al TAET L Hohd &) HYHE AU I Ty | difgd saferd, a0

Tt e 3 e S8 oIS Gshres T e 2, oft Aore o6t Tehdl 2

g o UL 46 T o Wie 51 et (7T ST =) S1a: St o =51 sieh shi g @f=id

97 oieh shl I fedTTa safer o SR 9% AT 3RS § 4 fHehTer o

 FeRTe § 0T 1015 THe 1 S0 TFIT B I Toh T STshaT & T S6H fohell SRR
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IPAT F T AT e S et ohi (&fd i aTe ¢ e fow e &)

RO 1.1 : Ty afeaelt § Fm1=ra: IweT 89 aTel 58 STaeat & Tt

1 foE@ea 4 F
2 S STET At 1 e | I ; I E
3 (el w oeft st feaw —( =
4 () T st Tt e —(o)—
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7 foEd s ) o 3
8§  wfgeh — AN
gfterdt ufeters [ERECT

9 JTST 9T M,{:M - }

10 Ui *@‘

11 dSleeHeT @
11.4 309 &1 F=w
T forelt =ITeTeh o forXi o sfter forvariar 311X SEw afed forelaem o o= 13 defe
27 3113V, ek TohaTehedTd 10T SHeh! ST id &l

ferameReTa 11.1

ot 1.3 H foT T8 Ueh 9wl G shiforu| 36 qiaer § ST 0.5 m SelT (3R T R XY, T UHIS,
Tk aleeHIeT qeT =R Ot 599 Tedes 1.5 V 1 &1, it (Frshi ficher, seiftem, St aem o f weh

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

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

He Tt TRTe H T € ok |l o 9 H shaet Ueh el 31 STANT shifery) aiaer # fishia-ar XY @ yarfed
B ATt forRg e ok fore Ueftet ot wraaten 7, ar o foi o sft=r forviariar o forg ateertet =it wraate 1 <fifvm)
3= & T8 wroft § fafam)
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THoh TR TR H ST et SHTST STR s qr o Yafed g sttt forega e qorm gweh i o sfter fovaia

T HTH T L o THIST qT SieeHiet & T1gaih J1e hifs)

TR =I0T B, TR i Te ST ot =T T sht ufder § ersh-gereh STkt STetisy
forvartae p e forega e 7o Sedieh It o fore ST 177 aiehferd shifs)

V@ [ % siter I S qem 6 OT shY Tehfd st Ser Hifs)

wH | aiwe § S et frepm-ar @ yarfea | fsrm-ar s el w Vi
e & de TR amr 1 (A) fnmata v (V) (Aree/uftaem)
1 1
2 2
3 3
4 4

3 ToRaTeRTd § 31T I < foh Seieh SIoRTuT | 1/// 3T ST
T B W1 WO BT 8| 36 TR p-7 0T = 11.3 4 fewamy 1gen
et feig & TS ATl Toh St 1@ gidl 81 36 A, P/ U
AT 2

1827 ® ST Rferehfargrt STt wngae 37w 7 foreft omg o ar H
e Tl G 7 o 3wk Rl o siter forariar H oea Heier 1
AT ST U forgd aftaer 3 erq o e o &l el o st forar
3G aTfed S ATl foRI 9T o SHTTHT Bi €, T TR i ad
T TEAT 178T) 8 37 i 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

N (A)—>
e 11.3

fehi TR % ToTq V-1 IT| Gt 1T 9%
778 Fwifan @ for S-St ar A wanfed faga
YT gl & favaiat Waera: sgar 8l 7!
371 & [ Bl

fayaiaw (V) —>
AN

Frfiertr (11.5) ¥ foreft fow 7w enq % fore, fow o am w, R v faai 2,
o am a1 wfcrlver a8 foredt =mersh a1 1 7o & foF o 31 H wafed 2 amer
ST o T AT forier s &1 Sfaiier st ST HTTeh 319 &, S8 ek |TNT % I1eg O

H T T 21 31 o o o STgem—
R=VI

(11.6)

fe ferell =Teteh o AT R o sft=l forvarie 1 V 2 qr 3o 1 A foga e

TATfEd Bl 8, a0 38 =Teieh I IaUE R, 1 Q BT
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| diee

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

TR (11.7) 8 ¥ & fop Foreft ifcrrersh & wanfed e aett fererd amr 36
ST o SCGHATIATT It 2| Afe SfeRrer ST &1 ST at forld e e 3@ St
| SR H s, o TR foreyt afarer # fore[a ey ol T STefal ST STTewaeh &1
ST 31 Hi it teear # for 1 aftard fore uftaer 6 forga em st feifoa e
% foTe 37T o ST Aot sTerTe i uitardt wferver shed 21 foreft ferera aftaer &
aftaer 3 SifoRrer t aftafdd s o fore ST Te iR ot ST e €, Fordr e
TR et 21 o1 an e o e oraeReTa it T @ foRelt < o fomr
gferrer o farsr o sregee i)

eraTeReTT 11.2

T 5hI O, T 2l odt, T 10 W 3T STeel qeiT T UHIEE (0 — 5 A TIER), T W Sheit qoiT e St
IR i

= Y[ HAT (S 1.5 'V 1) i S0TsRH | UHTE § SIS e = 11.4 H oy S8R 9iwe § T
A XY SIS Uah TN 137

10 W <hl dod
I TohH T
i ot
L4 HHH 8
I 11.4

T XY H F5hTH AT hT TRt TTer shi J1 A1 St Tse] THiet oh aTaaieh A1 shiferg) oot & it
TR FeRTfeTy) (A EHRTT— aftarer ot ey AT o TvaTd Fed 8 W & el arek (et

3R AR & T W AT XY H 216 a0 Sl THae H ST T THISK T 91331 ot aed § JaTfed
ferggel ey =)

sfaua Xy # fafie sraaat & Sed W vHier & ureates fyA-fies 22 Sutiea eqor s dehd
A2

T ST XY H Tret off waref 1 1awe Siget 36 ety 1 <re ehd 2| I Rufa & iet
13Tk 3T H&IUT ShITSTT| 3 &0l ohT foreetwor hifsTg)
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39 FoRATeRaTd o &7 I8 TR Hd © [ [T STeEal % g feegd
I 9T 21 8 T )1 82 o 19ad foRId 9T % JaTe o fofg et 9 e
Fd T, TEfeh 3T 30 JaTE 1 fofler i 8| 59 I8 ST & {5 Sotae1 ot fohelt
qftqe 5 i o HROT & TR H i foEd 9 St 81 q, =k o Wi
SIAEH TTi L o oA quid: Taei™ e 8d &, S JRAnegsAt o sfter 3 fd shid
2, 321 b STTHNUT gRT 3! i A 81 STl 81 39 Tohr fohet =imetes & 8t
SAFEAT Y 7T 6k TTeRIer gRT He & STt 8| ek & |18t o ATetehl § 98 ATeTeh
ForeeRT It o6 Srar R, 31ftres 37T =iToieh BIdT 81 98 Teleh ST gdied Jfalre
STIT 2, JTceresh FhadTdr 8| Gaed G5 &l 98 Jadd S Sod iy T
2, O 1T FEATdT 8| TH |3 BT 1S forearet 3ee oft e wfadie
T 2

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

eraTeReTT 11.3

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

SiTgeht T ferega afiaer g hifsig

1) K
(2)
(3)
O——l)
o 4 Py

- |+ + )=
t \_/

R 11.5 39 FReF1 579 R e =17 TR %1 TiRte (4R T 8, 1 S F % fo7g fagga arae

3T T H it o) Uter # ferr em e Hifs

59 THoRI TR T 311 shid A & Sicreeiua shifsTa, TSeehl #1eTs | o TieTs SRTHT a1, 3T1d 21 T

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

el 9 AR ! GHH TS | o6 o1 o 11e ar [(3) § Tafed) & sforeenfia shifsmg) #re aw sht S5 e s

& STk BIaT 21 i # yafed ferer em foRt e s

fsh qR o T WX difel T R [Fort 11.5 8 5 o g (4) 3191 21 afger & stifew) @ s 7 ar fsea
o AT 58 W (1) T 2, 3 SRIsR Siel qor ST ST 1S % &=%ha &1 o foed o &1 7 e Hifs)

ST TR0 § forepa emr o Wt & St B e @ 2fay
T TR ST T ol wfelTs T8 iR et 22
T forega e SRINT foe ST aTet AT o SIS F1E o &bt W feft sl 22
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I T T & ToF St AT ot s AT R 3 § Y UTeR i aiedteh STt &
STTAT 2 Ui H {HT aTel T TH TaTs T WISl IR Se 9T UHTeT 3T q1gaie
SIE SITAT 21 UFTet 3 Teaish  qel T 3T 37T & ST qieeer 7 firet warel o wm
TS AT HHT ST T2 o & oh AR a1 SIS & 3T o (e [Eeftehtor (11.5)
—(11.7)] 3T ST T T &H e U o foh foRel =mereh ot Wi (i) =meteh sht
TS (i) JTehT STTTE 1 6 &I AT (iii) IHep TaTel Al Tl T i heelm
21 ITTE 719 7% gt & fob foreft eTq oF TR =TTk ot e Sesh! T (1)
o STPRHTTATAT AT 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 9T 2IaT &
l l
Roc - T R=p— (11.10)

F&T p (@) AT e feerieh 8, fSr =mereh o warel it e wfokrerear e
2 SfcRrershaT a1 SI ATk Q m 21 IE foreft warel a1 atfvremmefors Torer 21 amget
q foraTg At st Sfareehar sTeid & g &, feeht 9@ 10° Qm @ 10° Qm
21 3 foreg ot 3T=at =TT 2| TS AT hie S8 forglarreft aareit i Sfairerhar 102
¥ 107 Q m HIfE T Bt 21 Topelt warel a1 wfckrer qerm Sicrierskar ST & ard §
Tftard o |rer afEtaa &t < o

HROT 1.2 580 I8 S & o STeh & 1 T oht e rerehal Sehl STarelt
WTAT T STIETT AR Bt 2 Tiramgatt o7 Io=r a1 o 2fver & U= (S8 ) T
el Tet T & fof ForamqeTt st SuanT ferea-seadt, et 3nTfe | S ar
ferrart o fomtor 7 fora ST 21 forra st o dqatt & fmior & a1 wehm dmeedt
T &1 ITRATT ToFaT ST €, STeTfefs ohToR oI U= 2T ST forefd €= o forg
ST & ATt aR; o fwfor & fepa s 2|

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

T e mmam
TTAF foreer

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

(Cu T Ni st foraima)
Hrfist 44 x 107
(Cu, Mn 9T Ni s forime)
IEEAL) 100 x 107
(Ni, Cr, Mn @ Fe 3 firmq)

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

* 3T9ehl 3 HTH1 ! T15 T ! D3 AT 781 81 $9 AT T STINT 3779 3Hifeheh T1 ht
B T % foTT T Tl 8

ISR 1.3

(a) AT foreft forera srear o diq o1 Sl 1200 Q 8 @ 98 Sed 220V €9 §
fopaft forpa oy <2 (b) afe forelt forera giex ot Fheeft &1 T 100
Q & a1 e forgd et 220V & & feraft g oo

ot
(a) eHfRTTRIR V'=220V; R=1200 Q
TR (11.6) & Forggd &mr /=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 forgd €q & forera sresr qorm forgrd €iet gre oft St arett forra
T3] o ST UL & gifeTu)

IETET 11.4
ST 13 forgd giet foreld |ia @ 4 A TR o <t 2 ae 36k et o s
forariat 60 V 21 38 & forgd ghet fohaft ferera amar o St fersfariert t 120

V d T fe=m smam?

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

m%ﬁwémgﬂmfz=¥=%=l59
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ST favaiat sIqreRt 120 V forar ST @, aa
%gﬁ%xm1=z=l2ov=8A

R 150

arerfa, e forrd €iex & wanfed forrd &mr &1 AT 8 A 21 e 2

IETET 11.5

foRell oTq % | m & A1 T 20 °C T A TTae 26 Q 8 A TR A
T8 0.3 mm &, A 9 19 9T G7q 1 Iga TTreshar a1 82 ol
11.2 =1 3UFNT teh qR o aref sht wiersraoft hife)

A

B ferm e @ ar e afaie R = 26 Q,

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

A, FHISROT (11.10) §, T 7T 1 % R 3T I Fareshar

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

A1 ol Tfcreefud i W gH ITed 8T &

P =184x10°Qm,

39 TeRR foU 0 AR st 1 3T 20 °C T AFA Tfakreshar 1.84 x 10° Q m 2
|t 1.2 5 59 3@d & foh s ol S Sfaxreshar s 91 a2 2

ISTEOT 11.6
faw mw garet Y fordt | oS aUT A HIETE o AR 1 gfqUy 4 Q ?1 36 gared &

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

37 qR T AT I 1 Q 2l
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1. Toret =metesh ot gforier foh hmept R feft srear 22

2. 9HE ver o &1 ari H Al Tk U qoT gEl A1 8l Al S 9 fore ferega | st
§ Yafed aRfY, Stafeh 3w¢ T forea | & wafor fora st 82 b

3. AW S foret SR 3Tera o a1 Rl o sffe forariar ot 8o qdl o forviaiak sht g
T TR SATHT L o I off ST Tfaier frd TeaT 21 a9 36 319dd 8 Yaed g arefl
forgret emr & e e g

4. Torega et et forgd ST o AT STeRIe Y8, oITq) oh ST foheft i oh =/l sTg
ST 82

5. Tfaiad weam & 3Tt atferenr 11.2 # 2T U 3idhet o ST’ 3 s
(a) AT (Fe) T Aol (Hg) ¥ H 3T=1 foreggd =meieh 82
(b) -1 YT TEESS AT B2

11.6 TfaRrerent o Fertar ot TfaRrer

Tt ST 5 50 5 Wt Torq wieweit o o H Efiea o) 50 318 o foh foret
TR © TATfed 8l aTel! Tl €T T 7 foh SehT ek e qe 38eh el
o o forviaiat o Tt s 21 Ferforer wenrt o forere Swemeott e feraat 5 &9 T
fcrigent o fofae €S @ 21 $af, 37e 5 e forem ot & for uferreshi
TS UK 3T o = T forer ohTe STsregart fobarm ST et 22

SIfCRTERRT 2T TCER ST 3 o6t 3t forfert 21 fomt 11.6 5 e forgga uftay
T T &, forew R, R, T R, Sfcier o ot Sfcrirershi =6t weh o & g fim
foreTrent SfreT T B) afeierent o 36 SIS ol SIUTIsh SIS el ST 2|

X R, R, R,
v A
® O
4
n \ 24

<
N

fHH H ——

= 11.6 J9iz9 4 931 gfadiers
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oot 11.7 9 ufcrierent st Ueh UET wdis fewman & e o afaties s
Ty fefgatl X o Y o sfter wifra &) gfcrierehi o 56 JohT o SIS shi uTeshn

TS Tl ST 2l
R,
> > A/\/}%/» LGN

R,

\'4 N

N 24

_ K

—{HHH ——();

f=ra 11.7 w14fskw 4 gaifora gfaaees

11.6.1 JUTHA | HIATRTA TTARTeh

7ol 5hg, SRl shi 2IUfTshH H SATTSTe shtd & df Tieaer 8 JerTfed fergiel e i <
BT 82 3T o faRre F1 21T 87 3115Y, 30 frefcriad forameremat i s
EELEEEIRRIERCE

R 1.4

Tt i o ot wfeRrerent st 2oftse & Siifey) o 1.6 ¥ feam sqem 3=
Teh S, Teh UHIET T Teh Wit it & Sifor i & 1 Q, 2 Q, 3 Q
SATTE AT o TTcRIEhT T SYATT T Tehd & AT 39 [SRATehelTd o foTT 6 V &t
Ft ST § AT Tk B

AT 2T T H TITSY AT UHISK T q1a e A1E hiis|

Trftex it fearfa =Rt &1 afadiernt 3 sfter et oft uftafda s aehd 81 2 TR Wi
T TS AIe I

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

3T 8 ST fofs et o Tore]a oITT oht AT e et &, g el o Urtet st fearfa
ot freft Tt oAt R1 3HehT aread 72 ® for wferierent 3 Siofisha SaeH 3 aitger 36 7T
T forera ey T Ereft & svefa ke wfirver & wem forere em yenfed gt 21

3T I8 & of favaiar 1 311 o9 forvariai, 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 1 Tor1 11.6 # fo@q S8 o Sfatrereht & Sufishn e &
o X @ Y o offer U AieeHiet asy

[%:F] FSB] i‘al
X R P Q@ R S T R Y

N

" - K
—1HHH! (2
ferT 11.8

e 5 T 3 il TS oI AleeHIet il aIgdieh A1e hiTST| S eH 20fisha
S o Tol o sff= forvaiat 1 BiT 81 71 TSI I8 1/ 81 319 et o g
iUl o sft=r ferstariart e shifST) S ST HHT shl G shifery]

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

T H ST ST QT Tt Nfakree o el o s forvaiat w1 w9 i
TEV, R

T T 371 &1 SIfcrigreni o foi ok sfier qereh-vereh farviaiax ATfe) w14 Sfifse
I U SHET: Y, qT Y, &

V, V, V, TV, % e Heftl Fea= hiferg)

T S, Fert 1.8 forre & gt o after 7 wanfea ferera am 721 @@ v
sifoRreres & wanfea ferea emy «ft 721 Avfisew & S 39 FH7 wfodrerent =1 v T&
T Tohet crersh ISTEeht TTatie R 2, 3 g0 ST fid s avie 8, foe afoer
STTeH T 3o Toii T feier v e uftaer & yanfed o 7 9t Tt 21 Tmed afde

TR 3T T R ST G T gH T &raT 8 —
V=IR (11.12)
T STfCRTereRt o qersh-gereh 31T ot T ST o 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,
37T
Rs =R, +R, + R, (11.14)

T TR & I8 e TeTet @k & fof Stef stga & Wfckiersh 2vfishd o waiford
I & 1 SIS T e T R, R, R, 36 AT oh STe &1l & 37 36 Johrt Eer
o1 gfcrer feret off srfeera wfeierss 3 wfodrer & s1feres gram 2)

IqTET 11.7

T Torg]d v FoTereht TerTer 20 &, T To 4 Q WTaRie o1 =1eieh 6 V sh stedl
T o 1.9 5 e S| 6115 €1 (a) TiCae 31 et S, (b) aiae o
ST forgld e qelT (c) Torea P qe Teteh o o o sffer ferarta aieferd

EQIS LY
MW > @ >
4Q
IN I
4 - K
—fHHH! ()
6V
R 11.9 6V #1 311 & 2vfiFa | H1for Qe fargfd e a=im 4Q
&1 T TRI9F
TA

forera v d o1 el R, = 20 Q
SUfTSRA T TATSIG =ITeTeh T TR R, = 4 Q
qa, aiae § ot Ty
R =R, +R,
R, =20Q0+4Q=240
o2t o a1 AT o ofter e favaiaT
V=6V
e, 3 o [ o SATER a7 Yarrfed et foed |m
I = VIR,

=6V/24Q

=025 A
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forerer Sva e =TTk R 37T o7 e ereh-qereh STy i T EH foera v
o et o ofter fervarter e Bt 8—
V,=20Qx025A

=5V,
T, =eteh o Fodi o sffer faryariar aed 2T 28—
V,= 4Qx025A=1V
I I TANTE §H {SR[d IPT oIt =Teteh o SUTshH TSI i ol Tehet qe
T wfcrress & FTaeTfid it =ed o 36 qed SfaRree &1 e ST gt
TR o 30 6 V el % 3 efiaal § SAfSd i I AR 1 0.25 A fora
ST ST N e 36 qedt Sfcriersh 1 Tfokie 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 gal 6 52, T 5 Q
faree, T 8 Q fates, T 12 Q Tt qor T v it @l 2ofisa o
AT =

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

JTceHIeT o T UTSHieh Til?

11.6.2 UTIhA H AT TTarereh

HATEY 31 o 1.7 # @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 ek ferer 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 FHSA AT T UHTX | AT shifg)
gfaiereht o TS o UTshT § U dleeHiel
+ft wehfera ifi —HHHHF o—()
ferg 11.10
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T W Sl TS T UHTE SRl AT Teh A1 ShITSTg) /I STy feregar e shr ey
[ 3| SreeHiet i1 urgaish ot A2 hifTe) 368 ure TR o R o sfer farvaiar
VSIS BT &1 ek Sferrersh ok R o off=r forariar oft v 21 3eeh Siter Jedeh
wfaress o ol T qU-goe dicedied AN Fteh 1 ST bl 2l
(Fe 11.11 3Ram)

+®—
AWM

R

X

[ (9]

Y

Y
¢

K J

S R

R 11.11

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

T YR, R, T R, W YaTTed &1 areft e oft 7fie) JIT ST 9T SHAT: 7, T
LRI 1, I, T [, 5 T Heiel 82

I ITAT ST @ b 3t Toreld € /, SIS ol STeieh 1Tl & Satfed & aret

qeIeh SITTSAT % FRT % SIe 2|
I=1+1,+1, (11.15)
T ST STTcrrereht o6 a4 WetSi o1 qed SfaRie R, 21 Scrrereht o o wairer
TR 3T T R TARY e T EH ST Bt &
1=V, (11.16)
STk SfcrRTereh T ST AT 3 @ s O g ST gt 8
L, =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 Ty et Wehd § fob umeishat & SRS S o &g
T Tfcrer 3BT Seshu e fcrielt o Seshut o AT oh SRTeT Il 2

IETE0T 11.8
5 11.10 o 9ftaer @ # A SASC Ifcfieshi R, R, 7T R, % H SHA:
50,10 0,30 QT s= 12 V il 98 & wnfa fomam w21 (a) T
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SIfcrersh & Safed for=ld €T (b) aheer # Yarted et fold €T ae (c) ahaer
1 e g qieRferd hifem)

4yl

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

e U favaiar, v=12V

ST ST Tiarrersh o okt ot oft fervartar sam €1 2, 31a: wfodrerent & wanfea
Toreg e sht itereT T o foq ga ST o 3 =1 ST e €l

R, & vAfEd forgrd |mr /, = V/R,
[=12V/5Q = 24A
R, & vAfed forggd |m /, = V/R,
L=12V/10Q = 12A
R, & wATfed forgrd €/, = VR,
L=12V30Q = 04A
itTer & STfed el e
[ =1+1+1,
= 24+12+04)A
= 4A

GHTSRLOT (12.18) | et SfcRIer R , 36T HI §8 SehTX STe fofalT ST Heell &—
1 1 1 1 1

- =4 4 =
R, 5 10 30 3

YRR R =3 Q

3STET0T 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 &bl 12 V & |AIfSa fora L r

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

BNk eIy T

T e

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

e TR e v R, 3, g it e §) 36 R L
—

R,
= s 3 e A SR R, R, T R, PR o | cowitn
e wicrirersh 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!
aYyr qr
76l TR I/R = 1/30+ 1/20 + 1/60 = 6/60; % waler ! geTta fargd wRye
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FATR" =10 Q
TH THR, FA TR, R =R+ R"=18 Q
Torer T o1 AT e T i o Tt ST o1 F5Rr SU=IT st oR &4 e
&Il 8—
I=V/R=12V/18Q=0.67 A

T T € T Topelt 2iofterg, ferea wfarer o 31 & ia 7o forgra e e Tt
2 39 Yo T &Y § I ATk Tei & fob & Torelt ferggar wftwer # forgret sreet
AT forgld BT sht 2Avfish § WA shl| SHeRT HROT IE @ foh 378 Sferd TR &
Tl o o o sTerfere farr At ot ferer et 3t stTerwareha 2t 21 (3aTeee
11.3 2Rau)) Hoftsig Titaer & Ush 9@ &1 € Bt & foh Ster aiaey <61 Ueh 7y
1 AT e ST T € Al TS ¢ ST @ 31 aRue <67 3721 IS 3ferdd el
L AT Fle ST e, faeicad e o wa! hl ST H sesll hl el
AT 3T T BNt <@ & 1 AT forsteft- et bt aftaer & @t arer T
G H ! T T hid EY TE oWl BN foh el T8 WIS sl shi gad # aull
SISl ol STl T €, @I el shl Saetdl ol $8eh folid ardshn aftae # forra
T farfre S |t # oot &t STt 1 ore feder 5 et Sforre wHieRr
(11.18) 3 STTER 52T 2| I8 foris &9 § qal {2k FEwh BN 2, Sl T b
sfatre - ia & qen 3% St w7 @ w1t s & fog e forega e o
AT Bl 2

o4

I (a) 1 Q@AT 10° Q (b) 1 ;103 Q T 10° Q3 Tierrer qredshy & waifsra forw STt
& T 579 qod T o Hefg § 319 T ot s

100 © 3T T& forgrd v, 50 Q 3T forRld 2Ieet 1 500 O 7 T S et 220 V
o forrd |ia @ aredeem § S ) 39 forea swadt o1 wfre o 2, o afs wom |
o |1 HATSHA L 3 1 o8 31 &1 forefd U <t & ISt o1 Fforart ot 21 e oft 1
hIfSTT foh 34 forera gt © fopat forga amr wafed gt 22

UfteRd H SASTA A o TAT T Agd IiFqdi bl qrdshd § GASAT HLd 6 w1

2.Q,3 QTAT6 Q% T TfRreehi ohi FoFE TR HATSIT BT foh TATSH T et ST
(a)4 Q, (b) 1 Q=P
40,80, 12 QT 24 Q Wialg hi AR FSferdi ! ford TerR TRATSI L foh At &

(a) SAfersRan (b) ey wfdier yre &1 Tek?
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11.7 Tr=Ia 4 oAt Ardi ST

T ST & fo At 1o et ferera Sett o &1 81 9t o fiat g areft Tamfie
AR Tt 3 a1 e oh s farvaiat Sea=t st 8, ST ekt & gt foreft
Sferiersh arora sifrereh o fofeft forahrar & ferere ermr sanfeea et 3 forw setagit
o 77T ToTfET AT 1 SH STTITT 1.2 7 Ag 3T fopa & fop after  forega ama
SATT T o ToTT B BT 37T Srlt el ol T&T TSl 21 I8 St gl =t STt
7 forega o ST T 9, Wl €8 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 ETE % a1 Jf et 21 SHeRT Jequr I 76 310
<f7eh Sffae H L €, ITeT0T o AU & forlt forerd e ot ik shrehl vy aeh
TATA & I8 T 1 ST 21 gk foredte At forere aftae forg w9 @ wftees €,
3Ferfel sl & sharet fcRTerehi b1 Ush HHE & IS & a1 i sl Foll (at 91 &9
U ST o &Y H &1 gl Tl 21 §H forgd o =61 q1e 94Te hed &) 59 9w
=1 AT forega e, feregra geadl Stelt Fferit & fopar e 2|

siferrer R 3 foreft wftrrerss o fereme hifSre, o fomr om 1 wanfea 1< 1
T ST 37es fort o st farariar v (R 11.13) B oA SfifSe ser@w= 1 5 0
ST JaTTEd BT 81 O SATEST favyeiat /8 ganfed 84 § foran mamesrd 1O R) 31a:
BRI EE T YO Tt o1 ST BT =TT 377 B g aieaer 8 frarfre wrfer

o9
p=v_=vi (11.19)

AT THT ¢ H G G IR BT TS 3l TS Fslt P x ¢ B, S Vit o s 2
I G G ohY ST Tl 38 Sl b1 9T 1T 82 T8 ool SSHT o &Y J Tolrersh o
3Pt B STl 21 39 WehTX fopett wermeft foreya ey £ 5T wee ¢ & Sea AT Y A

H=VIt (11.20)

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

H=T Rt (11.21)

S8 et 1 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 /

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

wift o e 1 et i & s e v "

['= V/R ¥ 5T S8 T & Ffed Foea e Rl o s o oo smmharbrafer e o
3 T FHIROT (11.21) T STRINT 8] ; ) )
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IETE 11.10
foreft forere et H Srfrenam QT o€ 3 foTq 840 W oY @ & STt ST Bt
& AT 360 W T T Y 36 GHT ITFJ BT 8, ST AT ol & e &) At
forera | =l dieedr 220 V & a1 T TRl | foRgd o o wilte o 7
qiEhetd 2hifey]

A
THRTT (11.19) § BH I€ S & fob Hawft ST
P=VI
59 Wbt feed a1 = P/V
(a) ST IO T T 3Tfyehay 2, q
I=840 W/220 V=3.82 A;
e forgd el 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 forRpd Seat s wferer
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
forvatar 3ma hifsmy
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 it o fovraiat v o a8
v o= IR
= 5A%40
= 20V
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o4

1. Tordll forepa et il SR It 3o A2l Bidll, STelfeh WHT ATI SIId I &1 STl &7

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

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

11.7.1 T w6 Ao ToTE o SATTETiNeh ST

forelt =ITeTeh H ST Scq1 ST fore[d 9T ohT e Tel oo 2| srga-of feurfat
T g STaTSH BT 2, TR a7 ST R St ot HT H ®iaid T 2l
fora uftwert # STafterd AT, after & sfawdt o a1 | 9fg el 8, fes
STk 1O 6 iercl 1 et 2 fereld geadl, feregd reey, ferega gy, fergga sheredt corm
forIa Eiet St o AT W AT o gaitod it 2l

T QTo ST STANT WohTRT 30— ot # oft Bra &, St o & foregg sieey &
A B FET T T % A Pl IeT FAT BT ST T B Tk Toh T AMMSY
qTfeh o8 STcAd dvd BIohT JehTST 3¢~ ohi| 38 3a- 3= a1 W et T2} =iy
IS o AT T S o [TT ST (1% 3380 °C) T YA fofarm ST 2,
ST Il Tk 3! U Secl oTq o Fre[auiet <o T ST ohleh < ohi JTevd
1 Tl ST =nfEw) I sreet ¥ Temtae gfte & 1R Arggie T 31
T8 il STt 8, Foree 36k dq i A | dfg 81 S 2] A SR STHAd St
HTYERIIT T AT o &Y H Tehe BT &, T FHH TH ST AT faehia FehTT 6
w7 7 oft gfterier grar 2|

SIS QIO 3T Ueh I AHI SUANT forgld TRt § STt 8 Tt RIS 8
g el e | sht gua, foredt oft stTervae ®9 8§ 3= forpa i 3
SATfed 7 B So, AT 2l TS ol FFoRT o §Ter A0fish § WA d 2l TS
foreft Ut aTq S1qar v o R o1 Zohel IaT =, Foreent 3ferd Terieh &, 33Tl
o TTe— UM, 1o, STRI, Tie 3Tfe) arfe aftaer o ferelt ffase A & tferen
T 26T fereld T YeTfed ST @ A1 IS AT ok AT H g ST 8l S I AR foere
ST & HIT G 22 ST ) RIS TR A1 H7q o R ATl dier 37T 56t S
o foreratielt waref o SISt W T STt &) BNe] aiael § SUANT 81 et Fst hi
ST FRT a1 A, 2 A, 3 A, 5 A, 10 A 37T Breft 21 39 forerd st o afwaer §
S 1 kW Sl forera STfert 3o Ty Sver Rt 2, S 3/ 220 V IR SITerd i &,
1000 W/220 V = 4.54 A i forepa o sanfed gt 21 36 0T # 5 A ST
T TS TN FohAT ST =1feg

D
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11.8 Torgga wrie

I 3o et smefreti & T stera foram o for o6l S <t et Rl wiferd e
21 IS o ST B ol T T +ff 3TferT e &
FHISROT (11.21) 0 B ToreT T aitaer # Suver sTera &t foregd St oAt
FUITC BIT 81 59 foregget Snfer ff gl 8 ek P ol 36 T e hld &—
P =1V
Jgar P = R=V/R (11.22)
forer wrfer <61 ST AT 12 (W) 21 I 39 ek ST IUer wferd &, foredd 3@
T | A T o enfed et 2, St 3¢ 1V forvaier o SreIferd s S 2|
R Hehi—
IW=1aex 1 fmR=1VA (11.23)
‘12’ iferd T BT AT 8| 3T ATEATIh ATER H TH Hh I oIg AHH
(ercirae) T STRINT htd 21 U fehetarTe, 1000 3T 3 sTeR EaT 21 =k forrd it
STfek T Y T U Bl € SHICTE forgget Sisil sht Arsfeh 12 2T (W h) 81 ST
e ST ekl 3T SUANT 1 T T BIelT & 1 ST ool Uoh A1 BT B et &) foregel Sooil
T SATATIE WA fohattane et (kW h) 2, T = siteranar § <gfe” & 2
1 kW h 1000 3T x 3600 HHS
= 3.6% 10° TR T

= 3.6 x 10°S[aT (J)

I § ANT IE FieId @ fof fopelt forea wftder # seiaeie STed 8id 81 98 TTera o &9 fora
SIS 7o forra St 1 forpa siew, forera vl qerm $o SAfe S forera =it & soiag it
iy | el 3 % Fore ST i ST Tt erege et 1 ST B 8 & S 5T ST Sl o feg
WA #d &

IFTE 11.12
T forgd el 220 V 3 S 8 HAIHd 21 Afe st € 0.50 A e o wanfed
Bt & st Y wrfert T 22

A

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

T
30 fomr H AR gT Sued Fel il
400 W x 8.0 e/feT x 30 feT = 96000 W h
=96 kW h
T9 YR 30 T qoh LTRSTEt 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 & St o &L T (HeieoT e fopaT STTa 22

2. I TRAHIET 220 V o fogd &1 & 5.0 A Tl e eiar €| Hiet hi wrier frerffed shifer
AT 2 ©S 7 HIS ZI 3TN FHsll THeh(erd shiTsg)

2 )
forelT =ITeten © TRITeT STTagMI ohi e Fore[d T sht ToT hidl! 2| TINTTeT o T8N SeiaeHI
srarTe 3t fawmr o foredier femm aht ferera e <t famm s 2
TorI T =T ST AT UFRR (A) 2
forett forera wftoer 7 Serarg=i a6t 71fer e ot o fore & foreft fer Steram st a1 ST a2
T 37 Tl o off=r fervartaR Seo=t et 81 38 fonariar &t aitee (V) H #1d 2
Sfcrrer Th UHT TUTe €, i foRet =Teteh | gt o SaTe ol faliy s @) 9 fora awr %
afwror st it shear 21 Sfader 1 S1 AT 3 (Q) 2
a1 okt fram— foreft it 3 fl o sfter ferariae e senfe fomre em o st
2IaT 8, T T 34 98 2 fo fokiere 1 a S @ =ty
foreft =Teteh ot fcrver SEehT Siems ox e SHehT ST hie o &ehet W foeiia: ot sFar 8
TR 36 yard st yepa W oft foreft ot 7, food s s 2
SfisRa 7 TSI S8 & SfaRraehi ol qedt STeRrY 3ok SAfeerd JTaure o JT o SRIeR ardT 2l
TEshH H HATTST SicrTershl o H=e o qod Tialre R Feferiiaa defer g saerd foparsirar e —
1111

— =t —+—+..
R, R R, R,

p
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TorelT SITRTereh W &7 STefa SV o1l oh 30 TehR e TR SITT &—
W=VxIxT
fererer wrferet <67 ATk A (W) 21 57 1 A forega &mr 1 v forsrarier ox srafeet 2ieft & o afeaer &
I TfeRT 1 AT BNt 2
forre it o1 TR HTeTeh 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 Zohal i BT Trshy H
HATTSIT L 3d &) AT HAISH o1 qodt Wl R & AT R/R' ST 3l 0 &1 83—

(a) 1/25 (b) 1/5 (€5 (d) 25
freaferfad & & s-ar ug forr aftey § forega wifer sy Fefire 2t shear?

(a) 'R (b) IR’ (c) VI (d) /R

Torett forera sreet ohT STHAT 220 V; 100 W 81 S/ S8 110 V R SITTd hid & ad 38 g1
IveR 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 § 31
TT aralshm o SRS foR SITd 81 Sofishar Qe radsrm SRS | Scae SSATSAT T STt
FAT Y

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

forelt forera wftarer o <1 feigatt o sfter farartar Ao o for afteesiet 1 formr sehme 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 Sfeiiersh
ST o FoT fea el T sht SATeRaehRdT 8112 Afe S ST T8 3T R o dl Sfcrer 5
AL J?

forett wifcrrereh o Rl o sft forarfar v o farfi=t i o fore et wanfed ferere 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 Siereht 38 Tfaiersh ot Sfadrer J1a shifsrg)
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8. forelt 37T wfcrrer o wfcrliersh o Rl & 12 V ol sl ol €SI il 9 IR § 2.5 mA
forId e sraTfed Biet 21 Screreh 31 Sforre qitehfrd shifv)

9. 9VH R EHN0.2Q,03Q,04Q,0.5 Qa9 12 Q % Fialleehi = q1ol 2A0fsHA J
HTfora foram mam 21 12 Q % ok & forat forera am wenfea anft?

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

11. % TRMSY foh 119 6 O TTarrer o o1 Scrierhi sl ford SehTe ETford i foh ST Siisi a1
TR (i) 9 Q, (ii) 4 Q &N

12. 220 V 3T fSRIQ ST X ITART 6T ST ATet 98 § sieall 1 3TgAaish 10 W g1 afs 220 V
TS § STTHA SR [oEd 9T 5 A € T 59 TS o &l dI o i<l fohd siesl qraisht 3
HANSA fohT ST Hehel B2

13, Toret forgd Wet ot aed wie &1 WfoRieeh heferdi A T B ol oIl €, TSIH Scieh T Sile 24
Q B AT 378 TIh-TIeh, AUIshH T STIET UT5RH H HAITSTd hich START fohalT ST ThaT 81 AfS
I8 WET 220 V T9=[q B | SATSI shT STt 8 AT =T Sheel § Safed (o S T 7

14, Trafcriaa i 3 Sedsh 3 2 Q Sicriersh ST SUYe Iieria shl gorT shifo:—
(i) 6 V i S & FafSrd 1 Q q9m 2 Q Avfishd TASH (i) 4 V 0 & GAifSd 12 Q q9n 2
Q T ITEsHH SIS

15. 2 Torgd e o 9 Teh s STgwdish 100 W; 220 V G GHUSHT 60 W; 220 V &, forela o|
o W1 ATk H SIS 21 Ffe forgga STl <Al Aieedr 220 V 2 forga #e & feraft e oft
STt 27

16, Toret siferen formgd St ST et @ 250 W 31 213l W2 ST Teh B¢ ok Sl Sl @
AT 120 W =T Torgld €Tex, Sit 10 e o fof =t ST &?

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

18, FAfcTRaa b e i —
(a)  Torere oot o et o fmfor & T TR ST ST € SR R foRa ST 22
(b)  TorId Ao ekt i siS- 2Rt T foreld Sl o <ITeieh Y6, T3l o T 0 et

EERIEEINEIREY
(c) o] forerer aftwelt 3 SIofish SIS T ST &l e foha ST &7
(d)  Torelt AT T Sfcier SEeht HATTE H1E o &l H TREd o are fohd weh aifdd
BT 27
\ (¢) Torere T=rmeoT o foTu Srr: shiow e Qe o AR 3T ST T [ohT ST 82 j

[EBG] 215

D

Rationalised 2023-24



[=]®:

1065CH13

Tl o (Ut STEAT § & ferer ey oh arefier srreli o oI | 37 foparr

ofT| forre emer % 37727 TTer oI 81 Wbl €2 8 ST @ foh forgld emrerre!
A TfeTeh 3 WTfer AR AT 8§60 T T [ SR B o (7T T30, T
foraTehaTTy d

et R " eraTeRaTT 12.1

t el ohT e EfTT HIeT A AT ToTg qerT 36 o1 12,1 H 1Y
{ SFTE feregd witwrer o o feigadl X qen y o st ey

(TR XY TS 6t Taqg o cAead T 2l)

59 T o AR o e &fast &0 1w o1 forg=e
g gwehi g3 1 fearf e Afvm

for 12.1 et § s oot feregd wiaer 8 feep e st
y1q % FT7% d 19gd 911 alled FH T iz

freger e faeafia @i 21 o e o Reufi i aftada = e ifiry

T Erd & foh g3 foaifia 81 STt 21 36ent R dted &2 39k I8 379 B fom afel
% AR Y vaTied forea o 3 vk el T 3 foRaT 21 36 TR B U8 e
el © foh Toregar A Sfereficd Coh- o ¥ sl ferd &) o T <{erehi o forggeitar et

Fa ferfYeram efeée (1777-1851)

1921 RTaTeaT o6 ST SSTIehT H H e, 56 [ohRara STEES  Sgesehed ol qHg
4 e foTiren sfHeRT (T3] & 1820 5. H 3781 STHEHTT I8 WIS foh forell 1 o6
A H forge o e e o e 3 Tt foeeeft 7 forar S e st Saoit
o TR T HATEES 78 THIVTA Toharm o forege crorm <farepcdl e Haifera aiterend
&) 3o STTEET 7 3TRY SR 3-8 Sreniferalt; S 3, Sefiforsm, aq srehrfreht
TS T G T SE 1 6 TP | <{Tohiar &1 oh dToIlT T W SRS W@ T 2|
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Chapter 12.indd 217

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 =
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