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FT AETIFA B G & fow wE e W
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O 3-4 cm oS HHITEEE e T
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qoHEiaE T F
afafeFar 9 emeiaT a9
F71 o7

T <@ B foh SHEeR vad o o WY §ivEy fed %1 <e g
2 3R 7% vaa 9ol ® ufEfda & s 81 g Feifeem sieaee & 9 2
g § Sufterd sfeRfism qen Ay & e M ool tfafmar o wRo
TE T 2l

feramaRema 1.3

TF VEEER T A WEEel 4 $9 TR 9 el

- U9 9 RS o7 W HerfiE 3 fhaen difsw (e 1.2)
HEYH: 3 1 THHE EYE 9 Fifa)
1 SR % TE % AEUE ®9 e kar w22
VFEEHR G I YA 1 S99 FHITST A 39k q9HE H F:E
ufterdd gan &7

IR fau U dH fEAmAE % MR W E9 % UHd ©
e fenedt oft Saror &1 e 9 w9 fauifa X ged € 5 @
Tt e € -

« 3 H ufadd

= T ¥ ufigdq

= 9 1 FrepmE/SasH

« AOEE H UfEdd
% &9 3199 STE9E B W@ UiEdHl #f 3@, o qud fe gER
o R fafay voR #1 TOEfw sfufEad @ @ 8 3§
e | gH fafe= yeR 1 waEte sifafwaet ok Sk
TdtehTeHs &0 #7 31eaTe

1.1 TS HHRTOT

fFarrem 1.1 %1 fooror: S@ sifwdsm 51 sufttafd § wferem fom =
TET 2 & 99 a8 Wi sifeee § ufEfdd @ S 21 99 & w9 §
et Tt afufea =1 faeror sga o e w21 39 afda w9 o o
foran =1 Tl 21 30 UR-GHiE o ®9 § foreAr gad Siead fafy 2
IR G R AfufFEE F IR-THE T YFR T
Tfrm + sffedisd — AifyEs e (1.1)
(€ ik:eatcy) (3R)
afafn (1.1) § Tifem qon sifwdss o9 el € foad gamfes
ufEdd e §, 3% SifWeRE wed € 3§ sfufEm ¥ uw AU ue
Ty sfeEEe %1 i g 2, 38 SAR wed ©
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V=-THiH § 3ifUeral & IO ° ufiadd &1 39k 08T Ush i @
9T e <t S 21 ifweReRl o |tg g (+) @ faed e 3%
a¢ R (LHS) for@n s 21 36t YohR @Rl & o= ot g (+) @ faea
TMHL 3% T AR (RUS) foran smar 1 4R %1 fow Sc #1 @R g
dun 7 afufman B9 & R =1 gwfar 21

1.1.1 TEET GHTeRToT fora

I TS FHEw % freg #1 sed o dfya oty 22 el o s
AR I F1 ITEN Foh T9EGE GHEn Sl e G aen
STEM S S HA 21 TEEtE i R et sfafEn .
aeiar #1 A% e Hefiferm, st qen Siftem sifwee & g &
TR0 FE Al IS YR-GHR T YR forEr s el €

Mg+ 0, — MgO (1.2)

R % e o o1 SIS S % del o WS H1 we &1 e
HT ITH gl H FA A AR Gl o WER F gen gne 22 4k
2, a wfetor wqfera #1 Ak 9, @ gt swgfea @ e g
& A 3R * goHEE s & 21 fedt sfufwm w1t wvamtre
wfiewr et uEEtTE Gfie wEdrd 21 39 YER gHE (1.2)
Trfiferm & o § Ser #1 ar g 2

1.1.2 Gferd TEIATeh THIEHT0T &l T

SATIh! SR o Terur o1 o TR g et s el e W sreAas
frn on: forat ot wamafre afuferan o gomm &1 9 @ fmfo e @ 9 &
fommen sufa fdt ff ot afufea & SR 9@ &1 Fa =9
AfTHRE dl % HA FAUE F aUER Bl 2

W v §, TEte afafEa & Ued ud U UvEd Yo ac o
THEH F) FEA THE @l 81 THfee g6 wentell FHIw Hl Haferd He
AETF B T THEfTE e (1.2) Sdfed 22 oR B THEfTE
T H1 IEE Fdfed FE HEl
Ao 1.3 % WR-THIE H1 39 YHR <A S HEdl B

5% + e o7 — 9% Te%e + TRSEA

I TR-wHEw w Frefafaa saefe g 9 ogei s
Wﬁﬂ%’

Zn + H,S0, - ZnSO, + H, (1.3)
AT, FHFHW (1.3) H TR & 9 & S 3R o dl o s
A h1 g B
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T arfierraRl # TraTorsi e § ueaTorsdt
@l §e (LHS) @ HEAT (RHS)

Zn 1 1
H 2 2
S 1 1
(0] 4 4

FHHE (1.3) |, TR & e o A1 3R F 93F d 5 TS H
TET UOF ¢ T 9% U Hdfed Tt e 2

@ 79 1= ot e Fi w@gfea FE F e w5

Fe + H,0 — Fe,O, + H, (1.4)
WO 1: YEEHE GHH w Gifad FE & O g6 ved voE g3 %
AR AR T diaE a1 AU FHEHO H o Hid TH A o et
FB W gftEd T8l St
Fe| + [HO| — |Fe,0,| + [H, (1.5)
TUT 2: IEqfad SHE (1.5) W sufeed fafs= qei o weEmogsd @t
& ®I gHl a1 Ffe)

F S 3 = —e— =
@i 9@ (LHS) I €& (RHS)

Fe 1 3
H 2 2
O 1 4

wT0T 3: gl o fou e sifs W) 9 Aife 1 gee Sqfed Sifeg
e ae RS & a1 SAR| 36 Afieh o Fed Sifish TWHI] ol de i
9fTI T8 MR W T9 Fe,0, 3R 0% SfiadicM d@ & 970 81 € 3R
sidsE &% IR R € sefs 9 iR had T

SRS I &1 Tdfera & & o

i O s [

() YRS H 1 (H,0¥) 4 (Fe,0,¥)
(i) Fgfea w4 & fag 1x4 4

Ig A% T G ¢ 6 TEmE S e i 90 HE o fau
79 sfafwan § wifaer aei aen ATl & P w1 T a5 gHd 81 59 fE
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SIS o] 1 Hifed ®W & fau 29 ‘4" ons et 4 H,0 faa
T € @frT H0, W (H,0), TE e w1 9 Hafea wHie @ T
YR B:

(1.6)
& o . e
s Bl il Sl o Y il (Ao &9 G Gaferm GHeH)

WAUT 4: Fe @91 H W] 3/ ft wgfe 7@ €)1 9 & ffdft wr a9 =1
AR 3 ded €1 319 B SN ®9 9 Hdferd GHishO § gESeE WA

TESSH WA H R FHH F U € AR TESSH A9 H FEM H
‘4" FT W B

ki O i O [ S

() WREH 8 (4H,0 #) 2 (H,H)
(i) Hgfera & & fa 8 2% 4

[HHTO 9 39 YR B

(1.7)
Fe|+ 4 |[HO| » [Fe,O,| + 4/H, " T
= - (=7ifoTeR ¥4 | Hqfea THHT)

=0T 5: SW AU g 1 Si" i 9w w0 d@ g9 difeg St
a9 dF STHqfe g1 Y W R hew wier € uw da € 5 ugfea
FHET Y 2

(i) W9 H 1 (Fe ) 3 (Fe,0,H)
() Fger = fog 1x3 3

Fe &l Hgfeid %1 o fog o€ 3R &9 Fe & 3 WA & €

3 [Fe|+ 4 [H,0] - [Fe,0,]+ 4 (1.8)

WUT 6: 3fd W, TH Gdford GHIHI Hi S o fAT T g | < SR
% dell o WHIE 1 Hensh w1 uiwed i 8
3 Fe+4H,0 - Fe,0, + 4 H,

(1.9)

(ddfera geTn)
T (1.9) | T SR o dl o IS HI HEA aUel g1 S7d:

= fee uT T fafu #ed € wifF 98 & Wi g=@n & nE #5
I FEF GHE F Hqfed FE H WIS FW@ 2
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wOT 7: ifqer arERenal o Weka foraem: I fo wfem g
(1.9) &t TEEF ¥ Si9 Hifow) 1 36 GHRT § FH AqFERH au
SRl Y sifqer sreen o 9R H ff 9 g 27 3§ g § SRt
i SEEensi #1 FE TEHE T B

T gHiw F ifus gEAmgel s % e sifaewrent den Sesi
o TEAE G o WY SR e STl Bl it el S 81 S
TN IS ok T, T, Telld a9 39 sEensi | A9 (g), (), (ag) T (s)
Y T S 81 AfHERE A IR S I H O o €9 H Suftyd g
£ 99 29 (aq) foEd 2

e Hifea e (1.9) 38 YR e

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

o ST FHiE (1.10) § H,0 & 919 (g) faga &1 swam faan mn
21 7 < ? T 3@ sifafean & s 1 SwER W9 % w9 9 fH o 2

WA & TEECTE S § slifas sreeen i e 7@ R S €,
5q a% f& I8 sewEs T 8

Fft-wedt afuferm #1 oifefE S fF 9, @, sars ok =t o
R & fE & IR T 9wl S 2 S,

340atm CH,OH() (1.11)

COlg) + 2H,(g)

\ g A -y ; ;
6CO,(aq) +1.2H20(1)L> > C6Hi1,06(a0)+ 60, (aq) +6H,0(1) (1.12)

(TS )

T YRR 1 A9 Yeah 0 3 T weietor (1.2) i Hafer w5 gad 22

..}-

[F8]

T ¥ S 9 ved Aoy e F wrw 391 R e 22
() TESSE + FERHA — TESSE FENTS
(ii) afFm FREE + TgHIfEE dehe — Sfad Gehe + UgHIHEE F6lEe
(i) Wifeaw + W& — WA TESFAES + BESeH
(i) v | sfgw Feee 9w 9ifean 9ethe o faoga sifufsar 3w wifsaw
FAEE #1 faeEa qon sTeEvie Afm weke F1 HEaY a9 8
(i) WifeTm eEeaEe F faoem (99 §) eneEas o7 & faema (96 °)
§ sfufpa S difeay FenEe &1 faeas a9 se a9 €
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1.2 TrErEAfTeR tfufsmaret & UK

Fe 9 § B AT L gk ¢ T TOEtE R % awe R w7
1G] O e o TCHI] ¥ A& a<erdl €1 df i ] fagm ¥ el
S & 3R 7 & 9 § fagu | e @1 awaa |, R et sifafwan
H QIR % SYH Y % e UE §eH ¥ U e & fmivr g 2
TV % W9 fafq YRR & EY o 9l W 79 FA™ 3 U 4 H
AT B

1.2.1 "I srfuaferar

foraramea 1.4

-« UH SR H 9igl hfewad RS 9l
A T A A
T - s@ frasu
o9 <L T Tl Hifow S fo 1.3 o
fe@rn ™1 €
. 91 39% A9 9 HE uREdd g n?

Hfewmm siFuEe 5@ & @Y dod 9 sAfafEa w6 99 gu
(hfewam BEeEaEe) %1 Fmiv w5tk ifem uen o S 3= F @l

CaO(s) + H,O() — Ca(OH),(aq) + =7 (1.13)

(fa=m =z gm0 =) (T g3 5A)

3q sfafman o feaan sifFare au wia fiee ted 39K, Sfeaaq
TReFAEe T ¢ U sfufew g @ W S ¥ ofuw s
oot e 3@ F1 foi F9 ® S8 waee afafEn wed €

T T2 ? fF TR 1 @At g ff caco, @ R
Ca(OH),(aq) + CO,(g — CaCO,s) +H,0()
L (Ffeamm TRgiaEe) (Ffegam)  (FEFR)

ST 3T AT &2

IR &t sfufen § fifda 92 gu 97 & foerm &1 3w e & 9%d FH & foa
fean a1 81 Shfewgn eEgioaEe oy o Suftyd weA SEsiiFEEe o Wiy Hid afd |
sAfafean 3 <9R W Kfewad HEHS H1 ThH gael W S 01 71 GHE HH *
-1 & 9= FHfewam FEHe F1 FHm g 2 it 8 fER | 960E o S 2 T9w

(1.14)

AU, A AffFEA & ®P AR IAROT W == H)
() HEFA FT A
C(s) + O,(g — CO,(g) (1.15)

Tarfs sfafEad wd g
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() H,(@ 7 O, (g) ¥ e = fmiu
2H,(g) + O,(g) — 2H,00) (1.16)

T V=S W BH HE Wehd € T W& & A A U s g (d @
dfier) GAM Heh Thel IAK ® W wa ¥, uE sfufwast @
HareE afuferar wed 2

frarremy 1.4 9 71 98 ft 3@ & eifus Ao § o 39 g6 e
sfafswn fagor mf &1 s 21 fom sfufrnet o s & ffor & @y-my
T ot IO B ¢ 3% Semadt vt sifufwar wed €
Tt sifafeanedl & %9 7= SqEw €

() Wehfae T8 &1 @:

CH,(g) + 20, (g) — CO, (g) + 2H,0 (g) + Fsil (1.17)

(i) ¥ A9 WA § F veu U et sifafEer 22

= gt wa € fp Sifaa @ & fou =0 oo 1 stevasar et 2
TE Tl eH 9N | WK Bt 21 ured fEE o wwa @ 9 sR-se
THS H T I T S TEe, o 991 9% W FEREse e e
FETeEEe & T2 U Tohla U 2l 21 T T AR Y ShT hifvesi
o Iufteq s o fioereRt a9 el e[ w3l 81 39 sfufwan 1 favw
M Yo ® fowet sieaaa g seaE 6§ &

C,H O, aq) + 60 (aq) — 6CO,(aq) + 6H,0(1) +F (1.18)

(i) YTF-TfewA (aFeafa 5=9) F1 famfeq et Fure 3 off Sonad
sfaferan 1 & 3T B

forarmemy 1.1 ° < T ifufear & ywR &

Teau fo9d uwe Sq & fmi & |

FH IS B 2

1.2.2 Taa== (3UgeT) rfaterar

aam_m‘r#ga‘
gl ToRaTReTT 1.5

TF IF F9F Tl § 2 g B GO F

fo=a difem)

. ¥ gohe o fREa & 1 W v S

T 1.4 . FEYF Tl #1991 feafe 9 5 saen
Y Gewe e arel waETel & 6 &3 agr 74 ga o T Sifew, s o 1.4 § a2
F1 wel fary T HH F WA fhed & W+ 3@
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F A A fa fe B goke fema & & @ ¥ uftads gan
82 WoWl % <Ed 9 So9-1 3§ sfvenafes (fafyre) vy &t o smw g9
RET ]

2FeSO,(s) ™1, Fe, 0,(s) + SO,(g) + SO.(g) (1.19)

(FTH Hewe) (Fi siFaEe)

a9 @ g4 ¢ R @ ofufEa °§ e sifveds 2 T BR-8R
IR YEH HA 21 A8 U T afufwa @1 wE W e wehe
(FeSO,. 7H,0) &1 foFd Wi @ 21 € 3R ffed &1 @1 aqa s 2
THF IWA Te HRF MRS (Fe,0,), Fohl THEFES (SO, ae
Tew TRaATFEES (S0,) H faafa & s 21w siwse 3M ¥ Safs
SO, @ SO, T |

Fo1 3 R Hfewgy FEe F1 Hfewan siaEs ae1 w1 Seaiiss
% foaifsa 2w yq@ faarm aifafear 2 foge swam fafe= sam o
i 31 Hfcoay AfFRe F1 I A G g0 g2 I Fed F T IFE
SyE § @ uk 3w dide & fmfo § @ 21 e & g 6  faree
Hfafeman 1 S foaem wad 2

CaCO,(s) =, CaO(s) + CO,(g) (1.20)

(51 we) (= T )

Fuig foaeE sfafea &1 tF o SR fRasan 1.6 § e e 2

Teharehea 1.6

- T I Tl § 2 g O e H 9O At

« fame | FagA Tl F UHEH A F FH
T 39 T wifse s fas 1.5 o fearn
2

« S T S@1? A HE ufEdd gun @ @ 39 e
Exgiisng

a9 2@ fF P W o YA Sefsld g 21 9
A eESEEE (NO,F eI 81 7e wfufwan 5

YR Bl B:
2Pb(NO,),(s) T __, 2PbO(s) + 4NO,(g) + O,(g) (1.21)
(TE 1Eee) (T2 siaaEe) (AE2ee  (HiErs)

ey fFamrey 1.7 aon 1.8 ¥ @ i 9 o sraEed sifufwand &)
TaEtT AfafwEad wE g
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feraramema 1.7

s TF WEH F1 T AU ZHHT aelt J &
o % 370 W #1 TR am dfew =
fosl # v el T e S fE fa
1.6 ° fe@r T 2

= T TS B 6 dlee 1 92 4 Sig A

= W H 30N V@ eifee fF oseeee 9 ga
) 5 ® 9 ORIk o # S 91 o

= A 9 W | SR @Al i qH HEA fa7 1.6 51 #1 JgdsTITT

TSl & SW IA He W i)

I foR@ 9 yaifed Feh 39 IS HI A€l R o fow Big I

T oISl W Y gEEd 9 gU 38T A gerd Iitd el ¥ wor # farenfig # 29 #

1 TE el ¥ THE 19 w1 AP U €2

& <l WEAfeEl 19 | W W a9 3% geaumgE® gel it

T Fordl g2 HiFedl 1 SH wEAtedl % 48 o F9 A 3 T4l 1 wi" i)

HEu: 38 90 i e gu aigEs e S e

2 feafaai § 0 g 2

ToraTheTa 1.8

w = feu A 2 ¢ faem wEe i
= IH& T F 2
» 39 9 feu # A9 [ F fau gd & yww § @

- Ffse (e 1.7)1
gw f w 9ISl R gvEE feeat FeiNEs o @1 &I 3fa@u)

forT 1.7 g <@ T g & YE ¥ ved U1 F1 e FOREe gE W E A
T F TEE A g @1 v 1 Sefefy § foeer aeivEe w1 fer qo et o fasse
FIEE R O FEF 5 gpo & T o 21

faeeR g & & _
2AgCl(s) T4 F1 FF__ 2Ag(s) + Cl,(g) (1.22)
foeer dmEe «ff Tt yeRr sfufen st 21
2AgBr(s) 94 F1 ¥EW__ 2Ag(s) + Br,(g) (1.23)

TR G T sfafEm 1 I vEm-vEd wRurs § R s 2
fF9 WHR 1 s % wRU g8 o aAfafwn et 82

10 fasm
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T 3 o fadem eifufen § sifusnerl =1 dred & fon o, gem
71 foga St 1 sEvgEa g 21 fo sifufwest § st sravifua e
2 3% T sufEa wEd B

TH TETEl | T 2 g IRGH SRS A 39T | g WA FANES STea) Hhig

# 3% ¥ faowRy o et ¥ W ¥ fee fal & 23w 9 S wegd F €2
w1 g8 Sfafmar Fonadt e Feid 82

U3

. et gmed X & faerEa w1 S9Em 9%E w6 o faw B 2

(i) wEe X' w1 W qen Ee g3 fafan)

(i) ¥R (i) ¥ fo@ w514 X' #1 5@ & 9y Afafera fafag)

fFaram 1.7 § ©F st o wHid T w1 9 gud € <o e 82 39
T T A S

2

1.2.3 Tawemus arfaferan

ferarerema 1.9

s @R H dH Fd Aifqu @R I T 9
TIEHL A1F Hifaa)

= (A) 901 (B) ¥ fafea =1 & 9 waAfeal difsu) I
Y GETel ® 10 mL HI Fehe &1 faeaq

SlUE e T
w @ FHiel F UA Y SE GEEHES et ———— s
(B) ¥ FIR Gehe & faer § o 20 fiFe OHld I

% gal # Tay (fod 1.8 a) 1 o1 3 & ' 1 e

fau & *ia H1 AT W@ e H FE
w 20 T2 wv=m S Fid F FR GEHS F

faa@a | aret fwma difsal

= @S (A) A1 (B) H FIR Hehe & faemd &
S T F1 Ao F ger Hiee (9 1.8 b))
» HR Gehe & fgoad § g&t wial & T F

fax 1.8 (@)
e et @ wia 9 S (93 1.8 b)) ot e ot gF i 7 2

(a)

Tarfs sfafEad wd g 1"
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(L[]

. HIW gewe T
e F A —— FR T o oo IE — TETd B
F R A)

¥ T L/ afafsan fazm
framel (qETE B)
e F

B3| (b)

fax 1.8 (b) 5411 § Yeet a9 39 IWIA clle HI Fic a9 FIR Gowe & (Faqd #1 o

dI? ! HIe &1 A F & T qA HR Gehe & faerad & Aen
T " & US T
39 framam # feafafaa sifufea &2:

Fe(s) + CuSO, (aq) — FeSO,(ag) + Culs) (1.24)
(FTR GeFe) (A=A The)

TH AUl ¥ AR (STEA) 3 TR T HIR Hl HR Gohe o faedq
¥ foeenfia #2 e =1 g fem s@ sfafean =+ famemom srfafemar @ed 2
foeemq sfufran & w8 9= 3T@AON:

Zn{s}JrCLlSOl[uq] — ZnSO{[aq] + Cls) (1.25)
(FTR ge¥z) (5% gewe)

Pb(s) + CuCl,(aq) —» PbCl,(aq) + Culs) (1.286)
(FIR FANEE) (8 FAREE)

51 a1 oI, FIW F1 o79e v fFania o 2l
F FR F 3TF A I faeenfm w1 33 T

1.2.4 Tgfaramas srfafesran

e 1.10

» UH @At ¥ 3 mL Aifeam gehe @1 faeem
iR

s UF FF W@ 9 3 mL 9fiEm Ee i)

s A faeEEl w5 faen <ifse (e 1.9)1

El sm‘%‘mi@?

12 fasm
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3 @ foF vad T & uF uged & fato g & S we § sifaed
21 39 HAfaera weref 1 a8y wed B fom sfufear o sasg &1 fmio
B 2 39 sfeeyn sfafEa w8 Bl

Na,SO,(aq) + BaCl,(aq) — BaSO,(s) + 2NaCl(aq) (1.27)
(difeam (afem (afem (wifeam
qEHe) FAMES) qeFe) FANEE)

T = g 22 Baz @el so?- &1 sfufdAr ¥ Baso, F @Y &
fmior g 21 U 21 3R Hifeaw weige &1 off fmio g @ < faerm
4 € war 21 9 sfafeard i sl o dfe oAl @1 SIeE-YEH
B ¢ S fgfaeama sfafirand wed €

frareremrg 1.2 W M 3 foad oA e (1) AR qen 9refiem smEers & faermd w5
fafya fear on

() s7aeq f@g @1 &1 912 F A9 Faftd A w1 AW Gq GEHd 82

i) 3@ sifufean & fou wafaa Tamafe adfeor fafau

(i) = 7E ot fgfaer sfufean 22

1.2.5 3U=EA TS U=EA

HR T
e 1,11 -
w G few H 1 g FTR ol a9 T
s (9 1.10)1
= Y T 3E@?

HT Ul 1 aE W HIR SFAEE (1) HI el Wa 9 9l &l 98 Hlen o7 1.10

e @ a2 FIR FT FIR S §
Tg HIW AFES W H ST & am g T B S
2Cu+0, W __2cu0 (1.28)

If 79 T 1219 (Cu0) F FW BESSHE 19 yalfed F1 S¢ @ ag
Al WA R T A B S 2 wifw 5y feufs o fagda afafen 9= @@
2 do HTW U B 2

CuQ +H,— »>Cu+H,0 (1.29)

st & wng & et wae § sitadfem #1 gfg &t @ @ wed €
foh U1 ST=EA g9 B qun W& sifufman § ferelt wered o st w1 g
B € d Fed € fh SHH T=EA g B

Tarfs sfafEad wd g 13
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sfafea (1.29) § &R () FaEe § siFdsH &1 8™ & @© @
Tafee 9 STTEfTd g3 €1 eEere H sifaieH #1 gfg 8 @ ¢ el 98
IqEfya gen #1 g, et sifufran & o erfusns swafaa aor gaq
AfTHERF SvEfad e 21 3 AfufEael # SueER-sueEd Sudl
Tefem sfufirad e 2
I

e v
CuO +H, —— Cu+H,0
1 4
A=A

T affFn & %9 3 /R 2

Zn0O+C->Zn+CO {1.31)

(1.30)

MnO, + 4HCl - MnCl, + 2H,0 + CL, (1.32)

sifafsran (1.31) # e ST=fEd g CO 91 ZnO TI=fad BT Zn
T 2

sifafsn (1.32) o HCL, CL,H STEMHE @9 MnO,, MnCl, ® =P
g 2

FH & IO & YR W W FE Thd © 1% 9% fmd afufwan o
1Y 1 ITFAA 79 el € S SEH AT H1 gfg A1 TS F g™
B 21 9 1 AYFEA T4 Bl € S SHH SIS & B Al BESeH
#1 gfg =t 2

forarepeng 1.1 W M <ifsw S99 F SWeeR Saen o Wy
Hrfiferam fam #1 oy (Sfaded) § <@d e @ 9o 98 vaa v
Trifyem sffears ¥ uftafda 8 s 21 39 el o Sifsmw ==
ITET T € A ATEIA?

1.3 T oA 2 Siew W Suwaw erfufeRameit o
qTEl S I@T 27

1.3.1 HauT

O TE¥ 3@l B 6 R HT S T aeq Swshiet w6t § oif %9
Y 9vE 39 W ATTHGE g T H1 W T 9 81 W 39 UfwA B
de R ST A FEd 8 HD o uigeli # oft vm & ufteds g @1
AT HIE qen Al W =gA aielt W & 1 W oA &7 82 59 #iE g
YA YU 370, el (G o YU H A € a9 F Hela et § 3R

fasm
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TG T 1 WYUROT Fed &1 Hiel o FWR Hel 9d 9 did & 9 e
G WENU o 3T SEE &

RO oF HRU HR o B4, Y, Ae HI om, e g Hig, fohmet
o | w1 aegell #i sgd &fd el 21 iR 1 WARY T TR gEe 2
affred <R #1 %o ¥ w4 fie TEn @ B ®1 e 3 H g
ToT & 9R H 31y SR Ui &R

1.3.2 Tasraifyar

TEGF FYE Jelid @ G " o) a9 9 @ @ Wil € a9 SHE
@ A MY B 82

STEfA BF W o T o fagane B S € 91 Sk w@E qun
] WA &1 WA el adn SurEd @ amEiE § su=EE U 9 gad
(wfq sifairr) faeme s &1 arde adal o @ a9 ST
F1 fq it B St 21 F0 o9 Sra ? fr faw wm 9 faom w5 O
T QA T 3OH RS S8 %1 afFT M 9 3% W [ € afF
faw =1 S99 8wkl

gI+d
l. 9 @ F B H IR Gehe o faermm ¥ gam s € @ faems w5 o =
2. TEaem 1.10 ¥ fu= fGfaeaem sfafea &1 o e s
3. T sfufeast 4 svafaa aon swafma sl #71 wwem $ifaw:
(i) 4Na(s) +O,(g — 2Na O(s)
(ii) CuO(s)+ H,(g) — Cu(s) + H,0(l)

F1 weftfa &

F1 Hoferd g1 mavas 2
s AN fafEm § Q@ @ D QA e e e T w2
.

Tarfs sfafEad wd g

2019-20

T Y TR S SERE, SR TE WEE T Y ST ifae srEen

s TEEfE gHiE F Hgfed fEa s @ e gdie | sfysRe qen sa, 3E
B SR, THEfE Afafea 5 wm o Aol Yol WA %1 e |9 Bl gHie
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B ﬁa}mﬁmmaﬁaﬁm%ﬁqﬂaﬁﬁ%ﬁﬁmaﬁwﬁmﬁmwﬁ\
foaifsm s < o1 1 | afees ugied qa 2

w o sfafEsi § SR & 1Y S0 &1 N S B € S et sfafmand
Fed

w o sfafmasi § som &1 Havimo g € 3% S sfufwad wed 2

m VW FE TE O qE a Bl SHeh A o fowenfun X <ar €, faremew sifwfwen
Bl R

w fefaeemm sifufsrn o @ oomT-srem T =1 TEst & WHE (31EA) # ST H
ARH-YEH Bl 21

s sEEgn sfafear 9 sifaeg o@@u o e e

s ffufEn o el 9 sffwdism @ TR F1 A sy grE ot g 2 SiedsE w5
IR A1 TESSH HT B AFHHI 1 IUFIA hedldl &1 AFeH F1 g8 a1 TGS

F1 AN YT FEa B
_ J

ARSI ~

1. " & T sl & Hay § $9 W wYA sEE 22
2PbO(s) + C(s) — 2Pb(s) + CO,(g)
@ § srvafEE @ @ Rl
(b) HEA R FEES ITELE B @ R
(© A ITEfEE B WO
(d) e HAFEEes SgEtE 8 @ R
M) (a) T (b)
i (a) T (c)
(i) (), (b) T (o)
Gv) @t
2. Fe,0, +2Al - AL O, + 2Fe
IR A T aAfufEw fFE v w5 o
(a) wareA Afafe
by feforemmm sifufsran
© fTagrm =Afafsma
(@) faxemmm sifafean

16 fasm
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&

TEEtTh Afafwand ug weEEm

3. dE-9of W 9 TR e Ted ¥ O B 22 W I W fm emeu)
(@) TEESA 19 TH FEE FARES 99l 2
(b) FAGH T TE AT TESEEEES T 2
(© I sAfufwa T8 Bt 2
(d) SEE o9 Us Sl §qdl 2l
4, Hgferd TEMEME GHIHT T 82 TEEE GHIHOT B Ggferd T i STEvEasE 7
5. f wul &1 TaEtE GHEw & €9 | 9fEfa w3 ddfaad wifeal
(a) TZIISE BEESH W § AN T ST A €
(b) TETEISH HeHES 19 H1 99 § @9 B W 9ol U6 Hohl SEAFUES -l 8

(© UdgfatEm gehe & Wy afafea w1 9fom wiss, tgfufEe woree @

A9 Fethe 1 Eey @ 2
(@ ORfEm U @ % @Y sfafEm weeh wefw eEgiedEe UH eEsiH
T9 2 2
6. = Tmafe gfison 1 Sgfaa i
(@ HNO, + Ca(OH), —» Ca(NO,), + H,0
() NaOH + H,SO, — Na,SO, + H,0
(@ NaCl + AgNO, — AgCl  + NaNO,
(d BaCl, + HSO, — BaSO, + HCI
7. fm sfufransti & fou Sgfaa waaf= afismo fafa:
(@) “HICIIH TESHURE + FHEA SEIAFEE — HiewaH FHEHS + va
b) f&F + fger e —» 5% W= + o
(© UgHEe + FR FaEe — tgtfEm F@Ee + SR
(d dfEH FiEs + efiEe gehe — dfEn detkhe + Wfiem e
8. Fre sfufeasl & fou wqfed TamEie dew fofey we wee  stafea
1 YR a3y
(@ URPW FHES (aq) + IEH IAEES (aq) — TREH AMIEEE (ag)
+ AT FHES (s)
b) fF FEMes) — fF SHEs (o) + FET SEAFES (g
© TEEAE + T (@ — FEGA FTAEE (g
(@ HEIfEE(s) + TESEEIRE Taq) — HHIREY FES(ag) + TRSNA (g)
9. FowiErdt ws Sereel sifufEa w1 o e 2 3w df\u
10. Y99 FI Fomadt afag #= wed €2 av Fifsw
11. foarm sfafen = gaem sifufen & fawla == w1 s 22 39 sfufeast &
foe wdtTor fafau)

2019-20
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12.

5%
14.

15.
16.

1.

18.
19.
20.

3 o sfafirmel & v v e fefg For e, S o P & v )
¥ ot YqH FT S 21

forcerrw we feforeenem sifafwans o @0 sfaw B2 37 sifafrarst & vt fafau
faeer & WA ¥, foeer Agde & faoem @ fae wa &0 & fau S ug 3@
foreera forn sran 21 39 wiwa & fog sifafean fafaw

saemu fafwar ¥ o9 T TUEd 87 SR I TR

SIS o A A g % MR W =y #1 =wen #wifsw wes & fau @
IR gifsl

(@ STFTH (b) TT=

TH Y W H GHEHSR T X' HI 9 FH IUeAfd H T HE W T8 HA T H B
Sl 81 39 9 X U S§ Hel T % A H AW 45y

W F A F o e w2

99 U9 THgE @ 99l F1 g ¥ e = fm s 22

=1 o= 1 avA FifSw 9 YAF FT TH-TFH IO A

(@) Hewo (b) faegarifim

\

mmﬁmaﬁﬁﬁmm%%amﬁﬂtﬁmﬁﬁ

frefafea framrom it

IR | &H 3% A, B, C 91 D 9 fafga =ifvw

‘A’,'B' @1 ‘Cc’ ® 25 mL Wi ST qen ‘D’ H HIW ke &1 faeaa &fs
YIS diY B @ %G F1 AYHE G99 3H AR Hifeu)

e ethe, SifEn e, felel HIW Wekhe U W 1 gied &
gell % qREY % aUs FHY: ‘A’ ‘B, ‘C’ den ‘D’ St | Sfen-sren
TRt 39 feamsu

a | yI& fago &1 qaueE 3t S8 e Sifsu)

18
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1065CHO2

mﬁﬁ@?ﬁmwsﬁﬁamﬂmmﬁ IS 1 @2 TH Feal
@R 9o ¥ faemE Fu9: o U9 &R % SRl gl 21 A
M YRER 1 FE G5 TANF 9iSH FE 5 HRO e 9 difeq
g 4l 39 HF T ITER GIdn? fig o, fawwr @ |@fE gren # faee?
SYER =ad 99 19 T qued &1 e @2 S Sed § R e
TS RF TH SE % Y9E H GAG HA 81 M9 rEvd & gl
Eieanificaicepiulic e i f
. TR FHIC fF FY T a1 @ 98 @ g @ #ed e #1 w6
1 off|
9 S € T o7l 1 Wk @I B ® 9 ¥ A foeww = #;
A L 3 2| TafF W F W8 FSa e ¢ 6 98 A foend
# Hen w1 <d ) foeww uh wfas gue g @1 T YeR eedl
(turmeric) 9 TF U@ & & 21 90 A9 F+f o4 & ® fF vom
FUS W AN Gosll o M W & GREE YFA el TEA Wred € 99 39
oo 1 T YU-Cllcl &1 Wl €2 ofh H9S Hl ST ool § °H &
vver 9% T & et 71 %1 8 S 21 ol U9 4R i Si™ o fore oy
Hyafud (synthetic) = 39 afae s (methyl orange) 1l'cl HHlCE AT
(phenolphthalein) &1 ¥t IUANT T THd B
T 3 H BH ST WA 4N I SAfNfwAS o AR H eeAEA &
T S U Er R o ud sRe 59 U g % 99E S g
FT 24 21 WY & o SfteA § ureft 9 aelt 991 S9Em § S aeft Wgd
@ T owgell o a8 H off g9 ST S

o | foewa faerm 4w 1 %1 % B € S ez Te % f=A (lichen) W9 ¥ feTen
E S ¥l YA S gEE F e I fha s 2 foaens faemn s A sl g @
E T € AW, a6 g8 ST 1 1 B 81 9gd 9N Wiehfash ukied; Se—aer oen e, gedd,
gKﬁWﬁﬁqﬁﬁmﬁlﬁm—WWWW—ﬁﬁﬂﬁﬂwm%I

S
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I

1. HOH T WEAa A R A A A H Eea S E YN S Y U §
s1etta faeram aon gt ® e faea €1 aft st hew o foess o femn
A & Al A YeF GEAe § @ M 9El #1 YeEr F9 w7

Q.1 3 UE AW o THATeh TUTEH THST
2.1.1 WATTIET ¥ 377 Ud &k

foraramema 2.1

= fa9M =1 wEren 9 eRgEiE o (HCY), 9T 3 (H,S0,),
TEfew o (HNO,), UHifes &7 (CH,COOH), Hifsad THgEaEs
(NaOH), Shfesa™ I5gi8Ee ([Ca(OH) )] TR EeimEes(KOH)

TRSAIEE (IMg(OH) ) T STHIfarm BTEgiaEe (NH,OH) &

faeaAl & T THA FHife

» TR BT T yEF faeEd 1 F 9% 99 W ° -9 ¥ fEn ™
TRl 2.1 % SHER frefafaa g 9w S Fifa

n T foenw, T foema, vaereifogs wd gfee siie faoas & @y
foru o foera & @ W w-w uftedd Bn €2

= 3T W& & Ewen 2.1 ¥ fafew

HIUT 2.1

faemm &1 | o faewm | ien foenw | wAewafam | Afas st
T T faerm Taera= faera=

1 H 9ftad & 50 78 g9F T8 0 € 5 FE Il one ® @ A
3 W w5 2ia € 51 Ty ot W e "eAw o fae @ e 21
3% T (Olfactory) oIk FEd €1 AET 90 T FHB TIAHI &I W= Hil

ferarehoa 2.2

i H FE AN AU e FUS b IHS I Uh ©ied & O o
wifsre) Ot it FE F) S ST qen @ 6 e § e dfew em
FIL o THS F IUON W UH &NF F W9 & fow fHm o
Tl 2l

THH § T THE AT TF ITH! Y Rl W" &I

3% oS Jag W WH 379 ° TH The W a7 HCl faermm #1 59 4=
s gL W 9] NaOH faemm #1 %3 98 eifem)

Tl THST DI S Y HIHT IR T HT G WiF Bt

20 fasm
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3199 Yegun i ferfiam)

379 UigT a7 AfTell TS ST 1 qel ST q91 3okt T 1 Si= hife)
T JUETel ¥ a9 HCl fa@a" ud g9d 9 99 NaOH &1 faeaa =ifs)
T H a9 Al W H HD 9% SRt 39 fEeisul U 1 H qH:
S e At T § FE A § A I8 T Fe

Zdl YR 99 HCl s 1 NaOH % H1¥ ®IT % del (clove oil) 1 T4
¥ 3T Uit H W H A YN B I Hiro

ATF Y0 o SMUR R AfTen, oIS US| % 9 ¥ 9 e ey
(olfactory) T=Ish H! TE IYAM feFan o1 Tehar 22

I U R o THA [UIEHl Bl §HFH % fau SET %9 30
frarpemy #@ B

9.1.2 37 UH ANk &7 o WY vl rfuferan =id &7

ferarerea 2.3

o7 2.1 & TER SUFV AT FHifaa)
- UF WA H @9 5 mL 9 SerfiE v ofifag ue 39y e fee
% ZHs Siferu
TARR 5 o ZHel 1 gag W A9 # @4 87
Scafsta 9 1 9EF o faeEd § yarfed sifaw)
A % foeem | goge # 9T €2
STl g8 Hidesl 1 T4 a9l goigd o 9 o W5
39 1 Y& FA 87
B = 3 S HCL, HNO, U6 CH ,COOH & o9 7 fanshema
2T
weor feafa & amus deor gum € @1 fa=?

waTE el

2z we-Fe & @ & 99

O

&
Qe

T "R

Ten 5 & THS —

/2

fa7 2.1 AR 5% & 2%l & W9 77 Te9gRa #1 flHma 19 96
BT BIESIT 9 Ft Wi

A, M T A
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v Gfte fF S G T sifufemenst | urg, et @ wRgS WS
1 BISSNH 9 % &Y W TR S € 3R T i a1 @ e e
Fed B I F WY U F AUFEA F I YFR A F TR 8

A + YU —> @99 + BEEe Y

A o= sifufwaist &1 Gao far 8, #0339 gHe foa
g 22

ferarerea 2.4

TF WETd § 5% & $3 IEIR THe d@u)
. 399 2 mL Gifeaw gsgiEEEs ®1 Hia fgen 3 39 ™ Fifem)
TeavE, fFarad 2.3 & 1ER frmsli &1 SraET ud o v #:i fafau)

g sfufen #1 fre R @ o g9 &
2NaOH(aq) + Zn(s) — Na,ZnO,(s) + H,(g
(diferm f5a2)

I G fF afafEan § [ eeen T 21 g wE sifufsrand geft
Ut & WY G9g T 2

2.1.3 U1 HEHS TUT ITq BTESITTeREE 310 o A1
arfuferan @ed 27

e i (1) — ferareeT 2.5

. q WEAfaE witsel 3% ‘A’ T ‘B’ ¥
Arifere shifer
TETet ‘A’ H @ 0.5 g Hifeas HwEe

wrd T z (Na,CO,) =if9u wd waTet ‘B’ 4 0.5 g
TFA e HifeaH eEgAHEAE (NaHCO,) Fifs
s Ix - T Tl | ST 2 mL T HCl frersu)
o oA e Tl fea?
- fo7 22 & sER yow feufa A soofea
faT 2.2 T F1 94 & TH (FieuTm TRgFEe F
FfewH TSI 7 4 faer) ¥ wanfead Fif g s Frdai
I SEARIEE T F T sHffafan F
TSTRAT

IQF fraeen § 29 aeht afafeaet #1 7@ ysR fomn s 2:
waETe ‘A’ : Na,CO,(s) + 2HCI(aq) — 2NaCl(aq) + H,0(l) + CO,(g)
T@Tat ‘B’ ¢ NaHCO,(s) + HCl(aq) — NaCl(aq) + H,O(l) + CO,(g)

29 fasm
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Icqfed e SRS 19 &l 94 & U ¥ yaed $H W,
Ca(OH),(aqg) + CO,(g) — CaCO,(s) + H,O(l)
(4 1 9 (vad Z1=e)
SR " A SRR Yeled wH W e sifufre o6
CaCO,(s)+ H,0(1)+ CO,(g) — Ca(HCO,),(aq)
(9= o faeaei=)

FA-Ye2R (limestone), @fEAT (chalk) Td WTHHL (marble) Shfedaq
FEe & fafay w9 € @it g SRz 6 TESSAEENE o & WY
sfafsEn #teh G Tav, HeT SEAFEE TE Fd G 8

78 AfafEan 1 39 YHR ¥ oW W T o

HIq FEH/AT SEISHEFEAS + 3T — TGVl + FET TEEEES +9d

9.1.4 30 Ud YNk TR &y AT i &7

feraraea 2.6

. W@ § ST 2 mL NaOH %1 Hiet wifsie us 399 3 8 wiiehafer
fereraa eifera)
faers =1 11 #7022
« 39 faomm ® wh-tw 9% 79 Hel faer faemw
- st fagm & @ F i 9fadq e
I fger & 9] wAewdfer &1 @ #0951
- | 3w fagu § NaOH #1 %9 941 faemzu
. T BHRCEAfET YA: et T FE T
e forem | TE A e @2

IR framrey o w5 SO o f orer 3R e o e wE den &R
SR 3T HT U9 G B ST &1 sifafEa & s R fow g
NaOH(aqg) + HCl(aq) — NaCl(aq) + H,O(l)
I e GRS 1 AfufEar & IRorReEy @9 ag1 Sid W9 e @
1 39 ITEErEOT Al wed B wma: SerEr afufE
T YR fag 9d @

HEk + A — @0 + S

2.1.5 Tl oF WA Ufeaeh MGATSSl ahi ATHTHATT
Teramarea 2.7

. HT § I SRS F AT °IA e UF e gu 39 o
T TR 7 fHemsu)
faeaa & @ W oA ffw FTR sAfaEe 1 F gaa?

ard, B Ud wa

2019-20

23



g 2@l fob faeam &1 @1 Fia-sfa 2 Som g S AeEEe ga
sl 81 forermm 1 Ara-sfa @ stfufeen § #w () FoEe & a1
HRO Bl 21 Ty SATFEIES UH 30 o " e aell 9 sl
74 YR fo@ % &

oI AES + 3= — TG0 + S

a1a IqE Afufran & fou wfteo faest 39 dgfaa wifsw) ams
Td 37 w1 Afafer & wuE & ufes ieuEe 3rvd & Wy AfufEa
FF A9 TH el YaH FW 2, 3d: Hifcas HAFIEe F GRHE HFEEe
ff wed 2

9.1.6 & oF WY TTaeh ATHFAES @l TTHTHATT

e 2.5 § S9H 1A ST3ailaEe Td shfeadd EgiedRe (I
art) o ot gd afufEe <@ oo engiTaEe W U anE ?, @A
TRATFRE & Wy AfuiEa X wav ud we &1 e s 21 9
I YWF TS 30 o o9 e Al IfufE A % §uHE €, o: €9 48 frad
fFrel d € T sifes siFaEs el v$fa & 2h 2

gId

b2

diqel UF W o 9l | q81 U6 Wee TRiY F#i A81 W@ a@men?

T o WY 3 H1 aTEA B W W S O 19 feed 82 T
FE Uy AfE A’ T eESEERE I & g AfufEw w5 € q@ e
I Bl € THY 09 116 et HHel 1 g9 a4l g1 3 I A | U
¥ Sfew weings €, @ @ Al & fo dafem oamte g fafa)

4

9.2 Al Tl Ue WWehl W T AT &7

FEE 2.1 ® T @ fe @t erell ¥ wum vaEf prd ew #)
ToEl W GEEa e 22 ¥ fwakan 2.3 ° <@ e ouig & 9@y
Afafera @ W T o7 BRSNS 6 39S F 81 T99 ga1 9ad ¢ fh
gt el | eRSSA el 21 R, US fFArFey & WisAH § g9 Sirg #
& 0 TEeeE g9 9o Aife e el 2

TerameRea 2.8

. TophIS, Uehiald, BRSECIRG o, GoHEfh o Sfg o faera
it
. U Hich W I FHIe oL Hich B 100 mL o s § @ o)

2019-20



o3 2.3 % SAER F1dl H 6 dle2 H TFH 920 & aH
el o 91 U Sow a9l fag o Arem g wig it
379 et § 9igl 9 HCl Tt faga i varfed sifsa)
= o #1 9 IewEIRE o o "W SeUsy)

3  ger feean?

T T HI TS TS Uehieldl o faerEdl o 9@y
SEFT-STeT TedsTl 31 ST 1 W fhan?

aed 1 Yo feafa # Sien 82

Il 1 feafa o aoa Sod omar @ s & fom 2.3 o f@mn ™ @ amas
g M9 9% @ fF o @ UewRia &1 foeem faga &1 wem T8 5 7 o w1 e faga
FW &l 9od & Sod ¥ I8 U Godl @ % 39 faerd | frp #1 var o &

B T B ety faera o fagm o &1 e o o sufte g oAl
g B

Tl § $HP He 991 SUIEH S HCL ® CI HNO, § NO;, CH,COOH
# CH,CO0-, H,S0, ® 02 & ¥ df& sva # 3ufeera wam He 2, 399
I & & foF ave foera ® RSieE S HY (aq) SO0 %% ©, 991 35
FRU IFF1 O T g 2

Hifean eEeiadEe, Hfeqan eEgiaEe afe S &aRwl &1 I9E
FTh 39 foRampam &1 eusnl 39 forarery o afoms @ s frewd
el T 22

9.2.1 SeltT faera= W o1t a1 9k &1 4T BIaT &2

N I Fadl elrd e ¥ @ A IO HW 87 AT THH S HI
TerameRea 2.9 g -
T TS U Y TWEER § o | g 2 NaCl "
e aan fa 2.4 o AR SUH Hafed Hifagl
TET W S e g o s sifen)
3T T Ve foRen? P e et @ FE T et
3 @ ??

TH YR Scafsid 19 HI @ 91 9 Ao feens ™
A SiE Fifsu)

o frafq & foemg w1 &1 @1 wfafda @ 82
ST fFaFe F uR W A 9 F eney
o1 % AR | A ekt e w8

() = HCI 79 (i) HCl faera?

for 2.4 HCL 9 F1 fafor

sreameRt & forg fder: afz Sy srfus omd @ @ 79 F U F9 & faw e Sfegem

FANIES aTelt Yok Foll | 19 yarfed & g

A, M T A
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T TN 9 T e ¥ € R 5o i Sufefd § Hel Y enee S S
2 21 ST w1 el ¥ Hel SRl 9 B 3P Yue T @ ged 2

HCI + H,0 — H,0* + CI

TSN 3TFF Wad €9 § & T Thd Al J 5l o AU o WY
et ® Uwd € 3EfEU 2ESNH A &1 §ed HY(aq) a1 eREAH
AFA (H,07) ¥ =i =nfey)

H* + H,0 — H,0*

T <@l fF s 9@ W OH,0° 31U Hi(aq) 3FH YSH Hl 21 3TEY
@ fo fadt e & 9o § "o W & B e

NaOH(s) —22 _; Na*(aq)+OH-(aq)

KOH(s) —2°— K'(aq)+OH (aq)

Mg(OH),(s) —22, Mg**(aq)+20H-(aq)
HNF W U EESEURS (OH) AP I0=1 %W &1 5 H e
HF F GR FEd 2

vt G Sl W erviel FEl g &1 el Yol 8 1§ wed € 3 ol

e &1 @8, W] HEdl Bl @ a4 YPid GERE Bl 21 3% et ot g oA ww
T =fen FifF 3 afwres 21 T Rl 2.1 ¥ B 9 aRF, §R 8?2

3 % B9 9F g ¢ T 99 3 H'(aq) 9U1 U @& OH- (aq)
IO F B, I: 9 BW ISR sfafEa w1 freafafed w9 o
= F GFd o

Hl + &4k — 97 + Sied

H[X + M]OH — MX + HOH

H*(ag) + OH" (aq) — H,0(l)
U oW fF o A g H Sl fHem W g 2

ferameRema 2.10

T it § 10 mL 5 ofifsm)
T HB R TR TOHE 9 (H,S0,) F T@H @i
HiR-+R T

-~ SR h MW i Y SHifs)

« T AYHE § g IREdd SAEn?
7g s 0 Semardt storan et 32

- 39 TR %1 ifea TrEeiaEe & WY SRIEy U A
&1 1 fafan)

26 fasm
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WA W o A1 &N % Yo HI UhA Add ST gt 81 9 |
iz Efed o A1 oWt one & fHed §Hg d gEue T
wfeql ot i gad -+ qe1 el %1 R feend gT S o foer
=ifew) @ig o7 § Sl fae W 3= g8 o o &R fagm stewfea
TR AT 3T WhHAl € T ST T Hhd ¢l W f sl @
& FRU TR F IWE R W W@ oHE w1 u ot 32 gwar 21 iR
ToHft 3t & o (Tesan) aon difeaw eggiemse #1 s W S
& fag (a7 2.5 9 w&iia) ® =m S

S | o7 A aRE A RSP F HEA (H,0°/0H) | wfd 3R
e | w8 Sl §1 59 URRAl 1 aeOT Fed & Ud I I &R
T B 2

g3

l.  HCIL, HNO, 31f% Siefta foreram & smefia sifireremn == wefefa @ &, safes desheier

A & 5@ =1 30 °?

5. 3 o faermd ®1 aFa H0 99 SIESAE SEA (H,0) &1 S 9w
B ST 872

6. w4 difeqy Treiagre faaas § sfusa ane foen § 4 eeeisuse s
(OH- ) &1 Gigal g wwifaa el 872

TS TR S Al o faerEl § sroiaa o sifversen T Wi B 82
2. 3 W Weld e = faem o= w1 @2
4. 3T I AP B THA TE F SITEG Fd € 5 3t w1 st | fern =ife,

9.3 31 Ud &N o faera" fehad waet 2 272

& WA € foh STe-21 o ol o1 WA Hieh 37 Ud &RH W S
weftfa fFr <1 g=ar 21 fod s § e B S9Nl OH- Al &
foerei &1 Figal 9 A 991 9 o 9R § 9l o ¥ W feet
foer o Sufterd AT Y H&H S G 82 91 89 Td F GFd 6
faera § v syl &R fhaa vaa 272

TGH! A & fou &n grE gu% S oHE gudl & g g €,
1 SYEN Feh T B Thd ¢ GG guw el foegd o ewgee
A 1 fafa= wiga & fafs= o § wefdfa w@ 2

fordht faeram o Suftem BRSeA 3EA F1 O 99 F1 o fau & @
farenfaa feran o 518 pH whet *ed €1 30 pH W p go% 8, ‘THiE’ (Potenz)
S wh WA veg ®, 1 e g € ‘vife’| 59 pH he ¥ UHE: 9

ard, B Ud wa
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(firsh arreran) | wiee (2ifus &™) 9% pH I 91 H Thd €1 GIER
W91 pH &1 U UH §&N & &9 H 3@ =ifet ot fondt faerem &t snerar
A AT I 2 &1 BT 3T 1 Gigan foa) stfers gl sqe
pH 3a & %9 gl

frdt oft 3o fae@m & pH &1 W 7 e 3fg pH @ha § et
foomm w19 7 9 %9 2 @ 92 3reig faemd @m wd A pHAA 7 |
14 O% 9gd ? df 9% fao@d & oH- &1 wEal § gfg #1 gwia 7, el
TRl aX &1 wfdm 9 @ ¥ (99 2.6) umgd: pH dEfE gu®
savifed TR gR @ fE S 2

IEEA

G g2 A TF 7 = R i

.......

...........
-------------
------

H- 3P & uisa W gfg € S H 39 H1 Figa § &
faF 2.6 H'(aq) T3 OH-(aq) %1 Gixal IRadT & @19 pH &1 faf=ar
| 2.2
e
2G> 1 T | pH 94 Yehte
& T grei 2.2 | faemm
% pH HFi &1 Si= Sifer) 1 ER(EF @H % Yed)
194 geqoii ki fafau) 2 @R (E@F @M % 9R)
U WU o SMHR W 3 :ﬁqﬁmm
o e F: vl 4 Tmfed aifaa T
#? 5 TS H ™
6 B!
7 2HEL H ™
8 7 H T
9 1M NaOH

SIS ™

10 1M HCI

[ Il ! T

Hiq =1 ™ s 5 (7) fies @it Hrfern wifeTm eEeiFRs

(FF19 1.2) (T 2.2) T (7.4) (10) faema (ame 14)

fors 2.7 % 9= vl & pH &1 pH Y9 W @ 71 & (37 @eer 3% qrieyia & forg 7e 78 §)

fasm
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I A AN H Uik faeEd (S9) ° #W9: HY P 991 OH-
AP F1 g | feR w1 21 A T gue aiEa & enseeli v
o UEifes o, SW U Hier, foee o € 9 9% fafs= gmn o ereen
3MEE I FwAN AfE W § H+ A IO F 9 ofd WeEe
3T FE €, Sh FH H° A SO HW 9 I geel I
HEATT| TN MY 319 T€ 91 Ghd & [ 91 TS Yool &Rk 91 6 &2

9.3.1 2fre Sftaw ® pH o Wewd

T U1 uE UY] pH % Wfd "agwwier g1 7
TR I 7.0 § 7.8 pH WE o 1= 1@ FLa1 g1 Sfifad qof sherel ehof
pH T (W) § & Sifod ® ¥%d &1 99 % a1 &1 pH 9H w4
5.6 9 HU B Wt € O 98 g a6t Fecdl &1 STl Jui H1 Sl 9«
T o yanfed a1 @ A T & 9@ & pH FT WA FH & O 1 TH Th
o wolrg SaafE w1 Iwstifaa ®feT & S 2

T T W o uaEe

I (venus) F1 aHSd TeHRE 3 % WiE vad US ol aEel § @ 21 Fa

3UH! o1l ¢ FF 29 Ue W Sftaw gwa 22

USRS @t figdt @1 pH T 872

=B 30 o oy Al ) U fafire pH W w5 srevEsa g 8 e
qe o @y fawm & fou smEvgs pH &1 96 FH + fou fafa= o
g fadt wha st wd fFaam 2.12 & SER 39 pH &I w4
Fifowl 39 9@ W o e e fF sl @ el o @ € 98l A 9 dY
I ® 82

forarerea 2,12

- U FoEaet ¥ w2 g el fan ud 3ad 5 mL wia fiereu
el H g 6 fEemsu
il w1 BT w6 weHet |1 g e sifa)
gy gu® 99 H Gedd 9 39 e & pH #I S St
T &7 H i o g fas o fore seet faedt & pH & Haw
A = freed frepren?

A, M T A
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B

T 3T S 87

TUR UTeH 9 & pH

T AT o9& ¢ % TR SR TR 3 (Hydrochloric acid)
3 H 2| AT IR F A AN o Wem F =T A werEd g
21 o1 # feufd o I srcfus W § o0 IS HA1 © foEeR SO
IR 98 WE e H1 IH Bl 21 39 %6 ¥ YH ' & fog tRfue
(antacid) & & F1 I fFA1 1 21 29 AT F IWY F v A
T SUER HA9H avd A TNl A% U=fge o &t nfued A i
A F 2| TEF fau A engiERe (faew oife SHifemEn)
S gdel W 1 IEN TR S €

pH TREds & &HIUT S9-24

He & pH &1 WA 5.5 § %9 €4 T <dl %1 &7 URT & Sl €1 <hdl B
e (IHaeE) Ffeaad eneeitiene (Ffewam wiede &1 fredta
®9) G o 2ar @ S foh YRR 1 ged wer 99 71 9% 5ol § T e
wifeh U # pH %1 9H 5.5 ¥ H° 84 W 98 Haf| & s &1 4e o
Sufeerd difen, WM & TvEE He W Sfafre weha Ud @ usiel @6
fiefior wth 7/ S HUd &1 Wi o 9% He 9% $ § 69
Fu9 T <1 @ 21 e 1 GHE & fOU aREE Sa-HeA # SwEm
F Y 7% H1 A A0 H I A S gl g gfomreEsy
<d &4 & UHT S Gehal 2

gyl Ue drel gRT SO TEEAT ¥ SR

F F AR HYHFE 7 TH WA 8?7 ARG FT SF TH 0 Bigadl
¢ foraeh #rw <€ wd oM %1 SEa B 81 % WR T ST § dfh we
SH geel &N o I9AM § W fHern §1 Ee (nettle) o €% orel A
H9ATTF o B 9K ¢ f9TeF RO Ser 9 32 F Y o 2

Ufd TR & faeen 3
2l Ueh VMG UKY € S Sel | SUSl €1 39k 96l | SehHl 91el Bid € W 7R Terdt
¥ g WU @ TH S qE B 21 3 el @ AHATSE o 1 W @H % HRU T8 T8
BT €1 IR IR T 3EHT TS SF a9l F W S
T HT TR TIEH fFA S 21 A q AR A2
& I F P e =t U R usia w1 sEEE
o WA 82 A9 3G WH T B fF enel an yerel
W Wgd EU O ¥ e WY F P WH W AR
T EAN? F1 ¥ TH & IRURE oS 9Fd @ Sl €

TH T g9ET 87
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WU 2,3 T WPlas 31w

@aaiﬂ(ﬂé’t)
Haq ﬁqﬁzﬁm Eict ﬁ'fﬁﬁ:ma
ELl R o= i #1 =5 UoHTEE I
TR e I e # TH UoTEH I

a3

. 39er 9E 7 faemd ‘A’ e ‘B’ ®) faerd ‘A’ & pH ® A 6 ® UE faeras
‘B' % pH %1 9M 8 2| foFw foermm & emeim amm =1 gz afus &2 o
§ HIA AT & T BA ANHIE?

2. H(aq) A #I Wigal %1 faorm #t wHfa W 0 y919 v 272

3, 9 4WETE fgeEH | He(aq) FF B €7 OFR ¥, 4 9% &R Fi e 87

4.  wE fFEm @9 %1 g = fHe ofifefs § fa s gen <1 (Shfewmm
SFATT) , T T3 A (FTewa TRIEES) A =F (Hiewgy FE2) F
UGN M2

Q.4 1G0T oF TaY U Tk AR

frzel amil & e fafy= sfafeae & g @@l &1 foio 21 2@ 2
3TY, Teh fmfur, quieE wE IuEN & GR H AfYE SR o &1

9.4.1 90T Ui

feramerea 2,13

- A fRe T sam % verf g fafag

Hehe, Hifead FnEe, Wifeaw ARz, Hifeqd #FaHe Ud SHiEd
FANES|

39 37 U GRF 1 GedH S fey SR oa we fHu S HEd
T YA A EY JAF S qG H TH E 9ER F e S g o
NaCl TS Na,SO,, Wifead #iav & aRaR &1 €1 36 ¥R NaCl U5 KCl
FANES Tav o YHER o 81 39 framre § fau e o | a9 fraa
a1 9EEH T GHd 87

o, ANEF TH 31
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9.4,2 AU T pH

ToFaTRea 2.14

. Frafafaa T & T T Fifee-

Hethe, Hifeq THee, Hifedd FEie Ud ifedd sRgeAaEre (8
I A0 S ITTH )

. e § 3 e #1 W" 19 (SHee AEiad Sid 1 ST Hife) |
forema w37 faomei #1 fFan #1 Sig FI9 Td pH T 1 399 H
%% pH o "M 1 Jdl AFNSU|

. WA W Tav A, SR 41 IS B2
AU T o o0 STEN BF 916 I A1 & i 99 Sifed|
37 YEOT 1 9RO 2.4 § fafag)

IO 2.4

s | on | wwow | mwars

Vel 3T UE Ae &R o o0 % pH %1 W 7 e € 9 A I3
2 ¥ SEfE yad o TS g9 &RE % @9U % pH %1 AH 7 § N
g1 € 9o 3 el Bid €1 Yeel &R TS a7 o o@W % pH H
UM 7 9 #Afues e @ 991 9 R B 2l

9.4.3 QIR 996 o THEH

Y a8 T eEgeciie ofe wd wifead wEgieaEs & faemd &
aAfafsan § S ofEav H1 Gifeqn TS Hed 1 36 oEu H g9
99 ¥ ST F B W & FAman § oA @ B R 9
FEH T 2

T o § FE YHR & d90 o 4 &1 3 davi ¥ wiegn FirEs
F1 g e o 21 fava & #E 9mi § ot 39 w@w w1 e @ 2

32

98 AFR F T8 fFed U qEA & FRO R W F
T 21 39 @i T9% wed 21 98 @S 9% a9 59 9
ey M o =adld M % WY TR H1 His fewm g@
5 A @S 9% H @I W FEFA H 9@ B 2

A e M F FE AN F AR H IEwd Al
== = ey W € R eER wdsa dum ¥ Aus U
"'-"",_ TEEYU Wl 17
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HIEROT 9k —THEA ST Sheem gared
TH YHR W HERU 9% TR of e IUEm % &g uael; Se-difeaw
erggioge, dfdn grer, aif¥m drer, faias 9o enft & fou us meey
Feal g #1 AU 2Ed € R 9 ugd @ 3w fafi= ugre s e
& fau w@ 2
difeaw gregiadEe
difeam FEe & Soa faaaa (Fam @) | faga yafed #6398
foiifsra gl difean eEeiauEe 3= & 1 39 UiFHT &1 FR-ar
ufthar #8d € iy o9 faftfd @R - @i\ (seiR) td wifeaw
FESiFRE (4R) B €

2NaCl(aq) + 2H,0(l) — 2NaOH(aq) + Cl,(g) + H,(g)

AN T TE W g9 2l € U SESNH 70 HYlE W $UE W

Hifern eEeiauEs faopm &1 fmiv ot 2@ 21 59 ik 9 S gy dH
IR IwErtt &1 e 2.8 T Iml % fafu= swEnt = gufa 2

. e (P © Fes
(S =1 =, Clg | 4 Ho
= g, dreEr, T T (Z¥A, \rffA, @
T, eEd ’ ‘ ’ & fem aqmifan)
THIZATIF ) F ]
q::—’— : ——— 9% F1 9
—_— cr s NaOH & #1¥
g OH* - ,
+ Na* (urgsT | WS T
' Ht &+ fau, T T
1 =1 & feu, FHm
et HEA)
forT 2.8 FAR-41R A1 & Heaqul 395
A, G TE a 33
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34

farser <ot

A9 WA € o o Gifeaw FoivEs (a0 Ww) o fae@ otaeed 9
TR w1 Faior gt 81 59 Feide T %1 syEm fades 9ol & Saared &
fa fvan ST €1 YF T I I [Ca(OH),) W FARA H R @
fatsr 9ot 1 fwior @ran 21 faRs 9of &1 caocl, @ <wifan v @ Fafa
adfas TeT HTHT Sfed Bl Bl

Ca(OH), + Cl, — CaOCl, + H,0

fatore =i @1 SuEm:
@) o= 3um ¥ gdt ud fom o faiom & fou & %1 Hed o
TAHSI & Hooll U9 3Sl H W% HYS| o foReM & fag
(i) F2 THEAF I H UH ITEEE & 9 H, U
(i) T TS ST H SHE0RT ¥ gE w0 F fau

afewn @rer
AfeRT el 1 ITE SHAR W TER § @i @& Thie g 91 & foy
fFan <ar 81 Ff-ft ST ITEM @H & WEa § 9eE & fau ot fE
S 81 39 A 1 TErEE AW FiedH FEesHHEEe (NaHCO,) 1 39a!
T ¥ Hifedqn FENEE F1 SYEN Th Yol 99Y % &9 § A S 2

NaCl + H,0 + CO, + NH; — NH,Cl + NaHCO,

( @i (Gifean

foraremy 2.14 § &1 39A Wifeay TESSHSEAS % pH & HH &I
Sta 1 #fi? 1 39 e oy i # GHd ©, fF b S5 39En i
I 1 ST T ° fHa1 a1 87 98 U qee SIEENS GRd e €l
@Hl TH T9E 38 T ) e sifafe e e

2NaHCO, — = 3 Na,CO, +H,0+CO,
(wifzam (HifEam
HEAERECIRC) FEMHS)

Hiferm TRgSHFERE FT T TER R H oFHE YHR § R s 2
aferT @rer &1 3T
@) fFT URe SR, St ofen e (vifean ergeHwEne) ud

e ST ST UF HE @i oT &1 HET B S afeT ueet
F1 T o W & @ i | faern s € @ fre sifefEa ek @

NaHCO, + H* - CO, + H,0 + 311 =1 |ifeaq e
(Tt a7 9)
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zq fufea ¥ IO HE4 SEATFAES & g UEde a1 e § TR
IS (FE/3T) S Thdl § a1 39U A GAEH TS TS @ e 2
(i) WfET eTRSSFEE St U=fae =1 UF HOF 2 40T BH o+
FO Tg U H A 1 AfuHal I IR F Ted TEAMT
(i) SUHI IYAN G-I AfFes °§ o fE S 2

g1 T HrET
Na,CO,.10H,0 (4M 1 HE) U 3= wWEa 50 wifean w=irge 9
o I ST Wl 31 39 SR @ g € {6 ofhT gier #  Fweh
Tifeqn FrEie o fFa 1 gar 21 Gifegw FEe & g e
Y O %1 W g g 21 9%t Uk gReEg w6 2

NayCOg + 10H,0 — NayCO;.10 Hy0

(Hifezm FEMz)

10H,0 1 Tl 8?2 F1 78 Na,CO, FI 3T @1 87 TH T0H Fa
A 9§ US|

Hifean Fee T8 WfeTn eReAwEe, w2 i ufEmet &
fa ot s @A 2

€9 °F W o SuAnT

() WETT FEHE FT STET HE, GET @ FOE A A B 2
(i) 3EH ST A Y Gifeam Afts & @A § g 2
(i) HfeTw F@EAe F1 I W F WE-TEE F fow g 2
(iv) el 1 Tl HeRal & g2H o o HeR SUGm Bial 2

2.4.4 91 FEUT o fohee ara ¥ Ik 27

feramemeTa 2,15

© FW Tehe F FY fFEd w U
FIYA At § TH FHiforg)

. TH FE & G HIR Gehe H T 27

. FEYE el | 1 el H g8 AW I 22
3 wel 9 g2

© TH HE F GR Y HIR Fehe F A
H @ &1 2-3 92 zifew

~ 379 A Yeq01 I §2 1 HIW Fehe
Fren T A o S 22 fax 2.9 foreem &1 9@ 821

o, |F UF oau 35
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T a9 SR gete el ¥ freed &1 9o @ 21 e 8w
fFea &1 ™ W ¥ A T® IS g @ € TH @W F W A B
i

Ifz 3y foreee &1 : 9o @ T € ot foreea 1 fen 1 aaw en
ST 2

TEUT % Ush GF THE W WA o Mfyua it wt wem @t
foree™ o1 T FEd ) F1W To%e & TF G THE § 9 & Ui I
Iufeerd i €1 el W Fehe H1 TEAfE g9 CuSO,.5H,0 &l F
MY 31§ 91 GFd & fF Na,CO,.10H,0 & &1V 3 & a1 &)

fSom tF o7 oav @ foud e &1 Sia gl 21 39 e &
e & q A B T TWH AR I CaSO,.2H,0 B 39 TW TH @AW
& IFE W eE &9 2

TR 3 ufi|
forem #1373 K | T 8 W 98 9 & AT HT @ F Hfewaq

gohe adeEgeRlimRge (CaSO4.%HZO)EI711ﬂl 21 39 W e UfE

wed 21 39 g 1 39 eiat 22 g8 efgdl #i wel we W fer wH
% fou 71 et e iR T 9% gl @ W 5 fem W 9w
fam Tt FeR 3 TR WRE & 21

CasSo, . }J H,O +1; H,0— CaS0, .2H,0

(=T S 9iE) (Tor=m)

o AT 6 a1 1 hae o o) R & 9 % ¥4 H S
B B ST FT S S FH WD A 22 CaSO, F1 A TR YA A &
T U] & WY GERA H ¥ @ AE Ui w1 SeEm fael a1 e,
HaEe 1 °HE U9 Gqe & fasa 999 & fag fen sma 81 ga 8 fe
Hicaan Tothe s # Wi E URW F wel Sl 22

uvT

caOCl, A &1 yafea W #0182

39 T w1 AW IARE W AT § F e ot goi 9 2

difeay gEgeAEE-e & faaga &1 ™™ FE W F2 B? 39 afafeEa & fau
R F 9 H 9 & 99 qfafma & fau qdir fafan)

36
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» I-8RE Guh oh A1 TSl o Y0l B € TSR SUEm st A &R Wi
sufeerfa 1 gfea 9 & fau fFn smn 21

» foeE ° He(aq) @A & faio & &ro &€ 9erd #1 yfa vl wid 81 faema |
OH- (aq)3F4 & fmior 4 wxief 1 wafa ama Bt 21

V@ HE o fRe urg % Wy sifufE e ® i ERSiSE e %1 Scae g @
Y & " oo F i g 2

V9 &N fEd ug @ afafEa Fa € 9 enged T % 3OeH & 919 TH aan
=1 Tl 2l @ fSee = a9 Uw uig U6 Sieie o Wt | 99 €9 9
fafdfa e 21

w5 o TR g FEHE A T eESSHREE ¥ SIIfha Sl © d g8 W @
HET SEAFAES T Td T S9H B 2

« WA W el ud ans faeea fagd @ 9en W € i 3 wE: eEeeE uw
TRelFEe A %1 fmi w@ )

» A A GRF K YESd H1 SF pH (0-14) Thd & ST Y K1 T GHhA € S
oo W eSS TEF F1 Wigdl H1 W9 & 2

» TF SSH fge@E % pH F1 WA 7 g1 @ Wafek ooy faemm % pHE WM 7§
F9 Ud 4NEE a5 & pH #1 9 7 ¥ e 2 2

TR SiEl § Suem & R pH # U TRaw o A 2R 2
w T I A GRE B T o WY g w0 uE e sonadt sl 2
= I UF HRE TH-T F IGH Hh @G0 E S w1 A w5
« AN K T G IHE ° 5o F (A= e #1 gen # Red #1 S9 Fed 2
s TR e Sfed ud STl § @@ & %% S92
. y,

R N

1. & faerad o foredd 1 el HT 1 €, 39 pH HeeEd: &1 em?
(@ 1 (b) 4 © 5 d 10

2. i3 foerad 312 o fud g wow 9 ifufear 1 U 19 3= &3 € Sl 94 & U
1 g #2139 faega § @ e

(a) NaCl (b) HCI (c) LiCl (d) KCl

o, |F UF oau 37
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38

NaOH %1 10 mL foe@™, HCl & 8 mL fao@m @ gofa: e e s 21 afg &9
NaOH % 3 fae@™ %1 20 mL & @ 39 3Z@H 1 & fow Hel & 3t faeem
&1 fha-l A &1 EvaEal g

(a) 4 mL

(b) 8 mL

() 12 mL

(d) 16 mL

99 F1 ITER FW@ F fou f= § 9 fFg siivfy &1 swEm g 22
(a) UHamifesw (wfasfas)

(b) UAETSIEF (derd)

(© tfee

(d) udEfes (gfme)

. f= sfuferan & fore veet wss-wvite fafan qeon sue 9] wgfoa wwiewm fafau:

(a) T oW 30w SHER 5w o o sifafwan o 21

(b) @ TR e WHREE y2d % Wy afufEa s 2

(¢ @ Gewiw v Uofatm 9o & Wy sifufear s 2

(d) T TESENS ot Wie & W o Wy AfufEm w2

Tehialel Uo Tehis S AfTeht § ot Tegem B € Al 3 i o H aE
T 2 ?1 wF fFAeem g 3@ wifed Fife)

AEfad v faga &1 9o A T8 e Safs au S g €2

8. Wd W1 Iufeafd W 31w % HeER IAF Fi AL el 87

10.

Gie fae@Hi A, B, C. D, 9 E &1 Wd Wdfe gus § W™ $I 9l € @ pH & 94
HHN: 4, 1, 11, 7 T 9 W &4 &1 ®F @ faerem:

(a) ST 7?2

(b) Yael &g 2?2

(© Ya& AT 22

(d) 3Fa i 22

(e) T & 22

pH & I i BEEISA AE i Figdl o IRE! %9 § Fafiyd wifaa)
e ‘A’ Td ‘B’ ¥ WM @ 1 SEivEE @t g2l difan wadet ‘A’ o

BRI 37 (HC)) 7 wEqett ‘B’ # ufafew v (CH,cOOH) wifem| 3
Il Y A 99 Wil GOF € TR wEet § oifus aSt § SEagee e aen 2

2019-20
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11. aﬁfrzué?pHW%ﬁﬂW%liﬁﬂﬁﬂﬁpﬂ%Wﬁwqﬁaﬁ?m?\
HYA IR GHATY
12. U Taren al 59§ el sfhT e e 2
(a) o1 g9 % pH & HM &l 6 § a5ais 9igl &g &4 a1 31 87
(b) @ T¥ I & o § Afek THI F @ 27
13. @R A% U@ Hi E-Ut adq ® F9 T@ S Sieul S9! SATE Hifsd)
14. SR sifafen @ €2 <SS S
15. 9 1 9iel Td dfFT el % 3-8 Tg@ I9E TdqRy)

() 379 30T Goreh da) &t

» TE W gRQ F Sg w dful

» fr=d ow w0 % fau wia 5@ fremw

« frodt Fas 4 W€ . fafted g0 freed e difsw

« 9l w1 SE ¥ o Fret @ w1 fafee) 5w IR A9 TR S wa 9 d

o TETel We H 9R WAl i Sfaftdd HifYe T8 38 A, B, C W6 D ¥ fafg@
FIfSU) 37 wEAfad ¥ wav: fiq W F1 faoam, 9, faw @ afEn g9 w5
2 mL Eifeu

o TOF W ¥ g 98 & feErg (Freed) #1 2-3 fF foemwe e @ A e
Tfiedd | eaF S 399 Jgon w1 groit o fafa)

« o g e Y ufed, 9 e S U2 (Petunia), @SR (Hydrangea) T
SHIfH (Geranium) #1 TGS % S F9 Wpias gl & feig @ ot a9 sow
gus® o Ghd &

() WreT-37 A T AT

«  HE SRR 3O HE A AYHE H U1g eRgeAkEie & HY 3 hi
sfufsran &1 Sy e 2

« T YEA diaa § GifeqH gEgeHEEie (NaHCO,) faera™ &1 20 mL faema efifs

» T 9eHEfi® e gl Sae Aol & HUed §dd | eehE

«  HEA dad # e d9g H Af

« A GG HI T8 YRR § Py fen R saen Telt @ ove gifean engeeEe
% faerma 9 fafya & s

« 3 @ R ANE () ¥ 9Rg9ee 9w o W R

o, |F UF oau 39
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fax 2.10 (a) TIfegw erglAFEMNEZ arcil 4@ dide § a2#] g5 a9 QeHia 3% arcll saerd Tal
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paly T T 2T

off e W U FT ql o 9] H gl 2 39 @ fF R yan
el 1 Ik TUIE % YR W UIg U g | Figd foRa S 2
I T e | uig T otug & ST ) faEm e
ages foar @ & & [uied qel $ o U@ Ui § afied
w872

g YR g8 Uud @ @l o STAT 9 Geathd €2 ¥ b %9
T F faER | semEE H

3.1 oifaes ToTerd

3.1.1 aq

7yl o sifas TureEl #1 g Fh SR § STem H Hed S
21 37 g o forg &9 e fparpomdl &1 e o &) e 3.1
¥ 3.6 ¥ fau mu eyt & fau fr=1 ngsti—smaw, wiw, dgfateay,
Hriiferm, Gifeaw, e, e qon smar § faer ot %8 93 uget &
T T HIe

foraTaea 3.1

I, HIR, efatEe 3 T=ieem & T oifsw g&% 790
@ A § 59 W =E A
THE | TIEH TOF T4 $I §a8 5 9F FF 396 @87 T Y

= gifau)

AqE S ®9 H Y H1 Hde FHHSR el €1 ¥1g °F 3W UeH H
efeen oHe Hed &
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forararea 3.2

S, IR TfAfTam qen T 1 UF Sl gHe et 37 urgsi
%1 O ¥R 9T 9 9 e 1 YA Hifere a9 9 Yaon =i fafe
fame | wifeqw uig #1 & IHe TRfgW

WAl |feaH Mg &1 ITAM Fd T S9N A Wewl oot
U9 % 9 A 39 g st

E-TAE W T@E T 9 H HReA FH YIE Hif)

S 4 <@’

A9 3@ fF ol WEeE: $eR El d1 WAh g k1 el
HETT-3TeT Bl 7

ferarereu 3.3

I, S, o2 991 HIW & Ths i)

el U= u1g *1 Wit & ile (ET) W @ IR-UT" 91 g91E ¥ WER
HifTT) A 1 @17

= wigs & Wy A 7@ fE Fife

3 ugsti & sMHR H gu yiadd &t fafau)

A9 3@ fF wD uget &1 dieHt qaell Wel a9 S Gl €1 39
ToTeE 1 SATTAEAAT Fed &1 F A9 WA @ TR | g =id gad

HAfers smeasd ue 82

TeraTeRea 3.4
31 9GS HT G TR f9EE 9R 3 o A Sied ¥ FEd €

1 % Udel dR o ®9 H Gied $I GHal HI q=dr Hel S gl e
gag Afas 9 Y 21 YS! 98 WHEL 2ved 2m fF uw am 9e |
2 km &1 dR SEET S Gl 2

SEqEE d T S FHROT UGS H FHN HERIHA o SR
faf=1 amR fRw =1 Ta 2

1 MY FHF UGell o AW Fa1 Ghd 2 TSR ST @HET THH
T4 991 & fau g 22 F0 o WA € T gl w1 S adAl
1 % fau & fEn s 27 e W UR & fau smw ww e
frarrag w@ 2
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feraraena 3.5

ugfafta @ HW F1 ar i)
Fiq 1 WSS 9 3@ 9K B L °

R = gen 5

|ty <ifse St faa 3. § feawen
™ 2

R & gd R ® 9™ =1 s9Em
= & T = §fsm

feafiz &g, digedt a1 & 9§ 4T
& fre ar %1 ™ Fifw)

A1El 3T 9% A9 7 @ 22
S99 WeAUT w1 faf@u) = org &

ar =i B 22 faT 3.1 uIg 391 & YA & &

SR forarhomd | wa Wi © o u1g o % gEeE € adn S
Tl 9gd v el 81 faeeR qu HW T % FAH o= AeE 2
T gO § W 991 Whd S % e 2

1 oiqd faga 1 ot e €2 SRU A w2

TehameReTa 3.6

o9 3.2 F1 9@ o foe@ iz (vfy) TR Fifew)
5 uig @1 Sifg F € 39 ufwy ¥ ofdFe (A) o
<t (B) o <9 59 v dan s fom o feamn @ &
F1 god Sedl 27 U9 F g4 gordl 872

A FEvd <@ B fr 5 ar | ovek R e faselt wded ® 39
R YR FTRES (PVC) 1E WE SE 9l #1 wa =er et @l
forg aR W U@ el #1 wa & e 22

& Ty TRt oR Tae § THUdl & Al 9 Bl €2 99 9% HE e
S Tl €2 S iqd HSR Gae W THTA W A Ieq B! € SR
TR (HHRE) HEd €1 F @ A9 o Ghd ¢ % Whel #I "l U
Ft F aH e @7

3.1.2 3memq
Tt e | 379 31eAEH w9 ¢ T gell i gor | STHIged i Gem Y
B T, TR, IS, ST, TREeH 2 STl % w9 SR B SA

Tt 3reng € S %a el €1 TEeh Sfelel Wt ST A A 3 A1 R T e
g1 % 4geli % WA S % off w5 o gh €7 Sy U F

“1g TE S
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forarerena 3.7

FEA (HA A TFRS), TeHL 0 JAEA F T3 THA Hifag
T SATGSH | 3.1 W 3.4 3 3.6 T o fehamehomdl i e AT AW
weoi =1 fafaw)
gIq3tl UE geA 9 Haf¥d 3799 Ul GROf 3.1 H Geahfod wifs)
| 3.1

Bl el I il el
Wehl{

Troft 3.1 | foa@ 99 o SMUR WX IO hen W enqed qen stege
& T OIS w1 9= &gl o9 e 9 9 39 feed w uge B
o g sifas Tueml & MR W & &9 qol &1 TR TE H R
it TAH H3 AR BI SR & fo:

@) "HD = BreF gl Ul FR F a9 W Y e § S 2
feramremy 3.5 & @rea 2@ o uigett 1 Teris st e 8 eifea
Tiferam @R €ifsaw &1 oS 9gd w9 21 afE o9 7w gYel W
T A Uiget i W@l A e et

(i) STASH 1Ig TR T S THSEEn g 2
() e TH g & W fafv= w6 § famEm wd 21 g9E 'Y &6

HGTEY Fed 2| &0 HEd B Th AREY &1 98 Fad HeR
UIpfas URY € TS THE! oMl qU daUdih §gd ifHs Bl 2
FET F TH AT AREY UEEe, foam w1 gEe 2

(v) & o (eliferm, difeas, Wfmm) o qomam @ ¢ o 3
o5 9 ot w1 Gehdl 21 39 S 9 o % e el

Tl Sl Ik TEEMAS TUIEE o MEUR W AfuE Ted 9 ugel e
el o efipa fFan s g 21

forareRea 3.8

HAfeag 1 U 9t de Uigl el 9ol et

TrfiferEm 1 921 &1 <6 B ST TG HI SHT FH 39 I ¥ Hied L)
e 9 el foerg TR ¥ ww faema 1 S i)

Trfiferm & 224 9 S 3R fien ® 92 nelia § A anEa?

39 HHT o U1 H1 T8 FIOT TeT 9 9 YU FH THA FH & O
IS SR TH TG W@ )

44 fasm
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TH TEHel § 9 Sead 39 =8t e faen ifw)
et 9o o foeng IR ¥ 39 faeEa #1 S= Fiteu
GeP % T84 § 39 QY el € @ ana|

F 39 3 afafmEmst & e foa wwd 22

AR Y AFEEE UG HW & S S § eIl I I &)
el SAferhat TIqU ARHIT SFFAES YIH H &1 SIS 97 § AH] LIS
& SfiFEEel o 9) | ifus SR 9 grh

I
. UH uig 1 3T S S
(i) FH % A9 G 39 Bl 2 () = | ST ¥ FE A TR 2
(i) HOH1 H GaH =H GAF Bdl ol (iv) SO & FHaes el 2l
2. STaasd qen 9 1 3 SRl

3.2 el & THEe TOTaH

HIqal o TEEfTE qOEE % ar H g 9 3.2 9 3.2.4 H 9| 3Hh

fau =1 ugeti & T4 wHA FiGC: tgfatem, FWR, o, O,
Trfery, fas qon S@ifeam)

3.2.1 grqait &1 9 W 9EF w4 W 9 gar €7

forarred 3.8 § 30d @ fF 9 W SWeher vad sare o @Y i
#1 <@ Bl €1 g gl Uil g yeR sifufean s €7 emy e
fFarweTd g sEH! S F 2

forareRea 3.9

st 1 framsan o e 1 gedn smavas 21 siEl B g
& fou o= 9w @m & @ de@ B

THA HI T R g F e @ uweEt SN W 3WSE1 38T Hife
o Wige & W s 7@ e s

9 3 TaTd I UHA Fifoe)

IR qU1 H1g H1 Gde HI 3T 3 e

| g 1 <89 SmEEt | e 22

e oG 1 6 B W1 A1 A Sl H T F A2

<& % YYE[E 91d $I Hde HE Ydid el 22

argall w1 oA & "Wy Afufeaeied & MR W wed %9 A
aftgd wifsu)

1 TF IAR 9 H e €2

“1g TE S
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e gt oy SRS & Wy freis 9T ug & SeEEe Sl 2

U + e — g A

IR % fore, 9 TR ) arg w1 sufeufa § wi fE s @ A 9@
RS & WY e FT T FH FR (1) SFES T 2

2Cu + 0, — 2Cu0

(FT) [wro(an) siEEE]

=t yhR Uefatem tefuafem sifeee wSE S 2

4Al  + 30, 2AL0,

(tefafTm) (tefafran siaEEe)

qAM 2 H AW @ fF FW MRS TRSEERE 3d 4 H9
SAfafshan Faa 81 79 WA € 5 uig st @ wefa ame i i ?1 wfea
tefuafm sieaEe, e sieame S8 H3 U SieuEs e a1 aRsd
Tl YR o SRR WEIYid Hid B1 UH U1 SIS S 7 a1 &R Qi
¥ sl FTF @0 a9 S YEH FW €, SHIAGH iES FEem 2
I qA GRF F WY TfatEe e e ver 8 afufEn ww R

ALO,+6HCI — 2AICI, +  3H,0

ALO,+2NaOH — 2NaAlO, + H,0

ARl YIg SATFEES FIo | ITIeEIie € offhd T ° Y 9o
Tl &R Y2A 3 21 Siferm oiFEs @ uefrm sires = wR
q 5 ¥ et &R WEH F e

Na,O(s) + H,O(l) -» 2NaOH(aq)

K,0(s) + H,0(l) - 2KOH(aq)

foparhemy 3.9 ® &59 <@ f S o Wy Wit Ol Uk @ w "
sAfafra 7 Frdt € fafas gl sifedism & aiy fafu= sifafrardiem
wefsfa wdt &) aefemm aun Sifean Skt #9 gl 3o oSt @ efafwan
w0 € 6 ga § T W A uHE ot 21 gEie, 3R giE wEd aen
s A H T % fou fRife 9a 9 g 3= @ . 21 e
a9 W AEvEm, tqfufe, e, oE et S ugei & uaE W
TS I Uaell T U WAl ¢ ATFUES H T WA UGS H [:
SilerfierTor @ Giferd Tadl €1 T T W AT 1 S8 dl el el € e
S T HT SaTen § ol 9ul Srerd € 99 9% st | SieM ol @1 IR H
Ted d Tl B € SR TH 1 W R (1) AFEES H HE T H W
w3 Wt 81 foeer wd Ties o afue a0 Wt sffedsH % Wiy
afuafrn 7@ F+@ F
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A (Anodising) TEfifFM W AF sifamEe H1 Wd 999 #1 URHT S 9g F
Hodk § ¥ W Ugfufem W sfeEe o udell wa @ i g @1 ugffee
TS FI W 39 GEIROT § SOl €1 39 9 I Wi Hich IH WaRU ¥ 3ifush gufea
fFm <1 Tl 1 TS & fau et #1 0 W a9 F G a1 e 9
TEHEIf T & WY 361 fagd-sTaeed e mar 81 U W Iwfsa sieisE 1
UeAfHtm & |y fafsar Stk AaEEs $1 UH 6 WA 99l 81 39 SiedEs &
T SEE ¥ b tafufee w5 st el SR W g 8

% S
fFarhema 3.9 % & 9r” 9 @ B fE 39 uget o T H

Hiferq gay stfuss sfufwantia 21 Fifom ot sfufean s € ik

g difeqn &1 rien w0 sAfufrania € wfea e o €4 ¢ 9

& T, 390, SR 991 o *1 aAfsfwareiic 1 9 T =erar 21 w9

AR AfafEmet 1 T@wt g9 T ue #1 AfafEamiea 1 %9 5791 $51

YIE F 2

3.2.2 aqU WS WA o Wg Al et ¥ O o g 27

TraTahea 3.10

waarEt: 374 feasem | fws
¥ TEdAn H AEYIHA 2
fFamsrema 3.9 &1 W& A
g3l & T THA Hifa)
I 9 F g W AiHt ® TR
F B THS H -3
glferu]

%M 9 u1g 3 W1 9 sifafwan
F@ 82 3 UMl ok WY
sfufmamsiie & ur w2 o 3.3 o1g W 9 F:

RS FH H A Hitag|

1 HIE U Sl § S I HIEl 82

ISt 3 AR TN FIS UG WA § 9 ol 22

S urgd 32 W@ Ty sfufEw T Fd € 3% U8 e o eifen S o oS9e 8 e $
U

St urqd T e % @y afafE T s § sue fae fa 3.3 1 aw Syt srafid Fif
T 99 WY I9HT afufwE F ufam wifsu

#H b gy 99 % Gy sfafe T e 22

W o WY AfafFARiad & YR W Ggsl Fi R %6 ° Sgared Hifeu)

-

Wi T g &
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W o WY AfufEar S ugd TR W der Uiy SAese 39—
FHT 1S Y AR T § Yoreiel €, 9ol § Yolhl U TReIEe
WA F B1 AfFT 9ot ugd S & iy afafre = s 2

Mg + SE — I AR + R

Hlg AlFES + 99 — 9 wEgiEs

rfyrm we wifeaw St urgd 32 Wt & Wiy oSt 9§ sAfufwmear s
2| difeam qen wiefyEw 1 i o 9 swed e ¢ 6 =™
Ieqfdd eEeed derle Ysedfad 8 S 2

2K(s) +2H,0(l) — 2KOH(aq) + H,(g) + S Hui

9Na(s) + 2H,0(1) — 2NaOH(agq) + H,(g) + S5 Sl

Wl & WY hicgad w1 Afafwa ot il e 21 9el Icafsa e
TEESA % Yot g9 % foe vaw T e 2

Cals) + 2H,0() — Ca(OH),(aq) + H,(g)

Hifs IWE AfFE H SO RSN 119 o goidel hioddd g
1 gdg W fausw 9 1 o7 ohfeegw OO WRY & @ @

Trifraw vider a1 o @y Afafear 7@ @ € wg ™ W@ & Wy
Affera wter 98 AHIEY TRSNEe Ud eReST TN S S 2
i TReNH 19 & gagd TR ug %1 9ae 9 fAus 9 21 o 7
ft O WY T 2 B

Tefutem, SR aen o St ugd 9 @ viae S % @y iR T 8@
T S % Wy afafE Fw E) AfFET am F wmy afufEmn w1 7w uh
HAIFAISS a1 TSN YSH Hidl B

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

3Fe(s) + 4H,0(g) — Fe,0,(s) + 4H,(g)

o, BN, fieer aa1 Ties St =IqE S & WY T stfwar @ e €

3.2.3 T BT € WA oI et o Wy it st €7

M TEA € A R IF ¢ F Ul ot & Wiy sifufwEa w7 9
AU g1 BRSNS T YEH w2
Ul + T 3 — oau + BIEeeH

wfer 7 |t uiqd S5 yHR aifufwan w87 oRe A w39 2

foramahea 3,11

- difegn qen wREm & afafea St g9 el % T TR Fife
Afe T A § d T W TrEH 3% WH HT A
Hraam: Fifsam qon qefiEm S T8 oifae w@ifE 3 92 9a & @y
off osft @ sfufran w0 €
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T I S-S T FESEA S I g @l | sifery)
gfHieX 1 TeEAferl § 39 YR @2 3 % 361 909 37 | g9 )
OGS a1 H1 L HT GEAYMIGEE YT FHifoa)

F H Ul 7 SRS o o W et 9 sifufew w €2
A 9 oG & WY 999 afus a @ e

T o o WY AARARIEd % YR | UG & e #H o
afeyd Hifsul

T ETEES IR 3T o WY B, Tfufem, {9 9o s+
sifufwansti & fau wdfte fafau)

W9 YTy AEfew 3Tl o Wiy ATafEd I € a9 eggieE TH Saatea
& e 21 FifE HNO, TF Wadl S RH e @ S 39 H, H
Hiediga Feh Sl H Uftafdd & a1 € Us WE Ao o R stiee
(N,0, NO, NO,) ® sruafqa & s 21 wifeh Siforam (Mg) wd Frerst
(Mn), #fd 99 HNO, % @iy afufswan #T H, 9 safsld w@ 2

fFmshamd 3.11 ¥ 3 @ fF gordd 999 H1 S AHIREE % 9
wag iy ot 33 feafa o sifufsran g sifys Fomardt ot sifafsmanstaa
30 %4 °§ Fedl 8: Mg > Al >Zn >Fel IR &1 feafa § 7 a1 gogel a7
& 3R 7 & aw A 2 gRadd e 21 399 gal =l @ f & 99 HCl
& my sAfafEn T& w2

I UE Wig AEfeE 3l w1 ars fage g 21 g8 Tiee H1 el Gehdl @ SafE <
4 o frdt o7 ¥ orehel T@ &aT el el ®1 UFen S 99wl 59 B % 91 Wee
HaE 21 I8 39 AfFdel § 9 TF 2 S Meg wE Wi w o H gwed g 2

T 3T A &7

.

daariﬁrar-Aquaregm(tTuaaaaﬁrﬁ&-—lW) 3:1 % A H vsrﬁmss’laﬁfrﬁm

3.2.4 371 91 FEU o foer o WY Ty A SrfufsRar St 2

ferarehea 3,12

HIR F TF T d Td AEEA Ht Th Sl afirag)

FHIR o TR Fi T | T ARA Gohe o faaaa a1 S &1 hid
i TE0 a8 @ R gohe & faergd ¥ e dife (fa 3.4)
20 oA & @1g 3193 g i e Hifag)

YR e WETel § +1E aifafwar g 8, S99 qa1 wer €2

g MR W A FE THd & o anaa § w1 afufean g 22

1 39 39 Y& i HAERETT 3.9, 3.10, 991 3.11 § HE Hay Ty
FT TFA &7

9 Afafern o fou ggfea wmafs gHism fafau)

T2 fFa wHRr & afufEan 22

“1g TE S
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EaEs
m 0
TETE 2e
T 1]
R F Fa Hi4 F1 AKX
1 faema - %1 faem

@mﬁm

faT 3.4 519 #1 Fav faeET & a9 sfatwan

sAfufsrarefierar #1 399 Y9 W&d w1 21 T8 GHIEl 9gd & AW s
WA 81 IR o (A) ¥ (B) ®1 36k foeraw @ foenfyg & 3t & @t
T g (B) &1 smen sifus sifafswartiar 2

urg (A) + (B) &1 o@" faermd — (A) &1 @@ foes + o1g (B)
forarpemy 3.12 | STk UHUT % YR W HIW q AEH H H

®H-H u1g sifus sifafwaria 22

3.2.5 \feraar sioft

e it o7 g § foud uigsi w1 feamiiear &t st w9 A
efeera foran S 21 faeemes oyt o =g (FFareems 1.9 @91 3.12)
= goft (aroft 3.2) 1 fawfaa fean T @ fo9 wfraar ot #=d

AR 3.2 GfFgar 9ot : engedl #1 Ay sfufmarsierand

K
Na
Ca
Mg
Al
Zn
Fe
Pb
[H]
Cu
Hg
Ag
Au

50

greforrs
Tifeaq

whieaay

2019-20

sifaferarsiial o1 39 ¥ &9 fa-
fopamfiar o1 =1 SHeh A o faeraa @
et sraeen ¥ farenfya w1 @ 2

foedt @ 9 7 3@ f& |t agen
#1 sfafwameiica a9 & e 21 &
s, S U I o wiy fafa=
uqet 1 sfufrasiea #1 S= =1 afe
gt uiqd 3 sl & @y sifafeen
T FAA E| T W T et & T
#i1 afufraniea & et ®9 § 72
W@ Hoh| AU FwEE-1 H W fazere
sifafsranei 1 steaaa T 9 wrged i

wag sfus sfefemamia

gedt sAfafswaniiera



bl

. EifeEm = fEafem o | S 6 v e E2
=9 fafeEs = fou gt fafau:
(i) W9 o HY STEE
(i) STel o WY Hifcogq a9 FeferEH|
3. A B,CTUE DR g3 & T & 9l TH-UHh ek (- faermm d 2@
T4 399 W 9o 1 e yer @ aneiiag fea e g

=)

#15 sfafea 78 fereeme
foreemas 15 AfafE T8

D om Pk

$H 9l F1 IYAT HT U1 A, B, C U9 D % a9 § = yve & I i
() TaY s sfafFEanie ag $7 @ 272
(i) =19 B = HI() Tehe & fgeg § e S a1 #9 wm?
(iii) ¥ A, B, C Ud D &I sifuferaniiera o 92d g0 %9 ¥ =gafeya sifeu)
4. SAfuiEHAEie U B 9 TR o W Sl Wi ¢ ° S G T et
27 3R % W9 99 H,80, *1 wEEf sfafEn fafaw)
5. foiw =7 smEwA() Se%e o faead § e @ ¥4 el €2 3Ee UEEt
Afafewn fafau

F1g srfafsmar Tt g aafafsran & wrg At 78 fazamm
#18 sfufra & #18 sifafwa 781 #E sfufem & +8 afafen =&

3.3 UTqU US 31U hd tfufsrar st €72
TR F TFarmam & o w2 ifwtst & o urgen 1 sifufrand 2=
uIqd W YR 1 fafmen = weffa wd €2 T wa o serm fRu
Tl & TR foTd 1 TR FifS? T S fF gassar s e
B % HRU I 6 # gaEte afuafEad sgd w9 e 21 sefe,
T aal &t sAfufsrareiicrar &1, Harsal S19 S U H S G9f F T9
¥ gag ghd &

I T U ED HIgE a9 ST o gerRie faes W e i

Iroft 3.3 ° 29 <@ g% ¢ T Gifean wEm) & awen w9 § e
Tk TS 21 I 9% 394 M HI91 § Teh Soiai 1 AN 31 @ a9 L i
THS ARIAH 19 99 WAl ¢ foed el sres suftud @1 39 ) o
g | 11 e & afFT seeedl ®1 9 1 10 81 & FH0 399 99 69
F1 aAfrkal et € dO1 F% WETH ¥MFH Nat WEH w1 €1 SEd AR,

“1g TE S
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FARA o STEIaH FI9 H 7 FoEF e € a9 3T Ul e o fau 3 U
TR W1 TEvgEhdl BNl 71 A Wifedw U Fed sifufwmar #%
Wfeam g T T UF IAFRH AR T80 H ol 81 U SoiEe e
HToh FA-TLAIY], IHTE SBUT STEY I Hdl € Fifh 36 M9 § 17
WEH B ¥ 91 3H K, L, Td MBI H 18 TolaeA e ¢l 3HH FONEs
HUFA Cl- W &l 21 gafere 7 <Hf deell o ot 1 YR @ SRH-U5H
%1 "oy wfd 8 s & (Faa 3.5))

WA 3.3 B d@ & TARIE A"

e M = i

Zifera (He) 2
431 (Ne) 10 2 8
1A (Ar) 18 2 & 8
H1d Hifeaw (Na) 11 2 8 1
i (Mg) 12 2 8 2
Tgfafm @Al 13 2 8 3
TR (K) 19 2 & 8 1
Hfewad (Ca) 20 2 & 8 2
gl AEISA (N) 2 5
SIS (0) 2 6
TS (F) 9 2 7
HICERE (P) 15 2 8 5
T (S) 16 2 8 @6
FAA (C) 17 2 B8 3

faudia emeaw B9 & SR ey qu FARES SEH WER Y e
€ qen Ay feereR 99 § e Sifeday FAREe (Nacl) & €9 | 3ufied
wd 8| 2F <A 99 9 § % wifeaw Felivse o) & w9 H @ g S
2 afesr 72 faulia s &1 =g e 2

Na— Na +e Cl +e-= CI7
2.81 28 2.8.7 2.8.8
(Tfeag  y=zmaA) (TS FOTSEA)

NQCI x— (Na") EE{‘ ;}
X X X X

faT 3.5 @ifggw FEREe #1 fHAEi
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39 T IR st Aifw, TR FeEe o fmin w5 a6 °
<9 T R

Mg —— Mg*" +2e”
2,82 28

U ¥ Ay ¥ goER o TIFE § 9 AR

Al Afies a1 e[ GAlSw AfiTs Hel S & F= ﬁE
MgCl, # 3ufeerq ¥R Ud HBUEA F AW a0 b 82 _ <ty
3.3.1 armafres dfirent o Torend n
s e 5 ol < a § 9 ¥ fer s fre .
foraehemd w3 2

forarerema 3.13 Sem=tY

fera 3.7
faem =1 yanTeTen ¥ Hifeaw Fnss, Wefvmy sareEs, Y G g g g

AfEY FANEE A R = @ F YA el

o waui &1 difqs sEEen 4 2?2

uTg % TSl W B WE § T 1 S der 39
saren W T Fifse (fas1 3.7) 1 319 A & 9 S awt
o <rRTE

Y T SEd €2 A A T el F T IS H 2
71 A fser €2

T & 9, T2 Td fRUfaa A Hied #1 yaE Hife
1 A gerie 82

o 3.8 1 o wF 9ReY SR AR R o oEn *
faer § T o Sf U A #0227 3@ uER
3 @0 Al HI A S B

= ATl 1 wHfa & Haw o o9 3 ferd freed 22
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Aol 3.4 FHF TAACE A F ToHF T FAH

NacCl 1074 1686
LiCl 887 1600
CacCl, 1045 1900
CaO 2850 3120
MgCl, 981 1685

It iRl o fre=r wmr ol W oened ege fan g

() ifdF FFAI: 97 TS HO AE F A" TolEd SAHUT 99 F
FR 3AfE AT 3 T R Fer B9 1 T s e
R B & 91 T S | THS § T WM 2

(i) TTAIF TF FAYAIF: SATTF AR FH TerF T FEHAE T8
Ao g € e T SR-3TAfTE SR i digd & fen
el T TATE WA D STETTHA el 8

(i) ForvcTr: RN TASE AE G S e den
ot W2t onfe S faemat ® aifaem 2 21

(v) Torga srerspan: T faeram | faga & =em & fou smafva wo
1 TIfaeitera sTavas Bl 81 At AR & St foeraa o
AP Y B 21 e faerem | farm um wenfed w1 W @
A T7 3 fagdid soieeE 1 3R T T o B o sTEe
| st 41 faga &1 =eF Tl #d € w3 e |
9g T o RN ST 1 I Hod Tl el 81 feh At
Aifires TTera sraeen | fagd 1 wrer w3 € Wil el e
H fauda 3Tew a1t STl o g feerded Shuv S S
FHRU FHSR I Al 81 $HAU 337 @ad 9 9§ TH F3d 8 0§
faga &1 =em w@ 2

I (i) wifesm, sAfwdiem wd Tfiem & foau soseia-fag g fafau)
(ii) So1a & T % BRI Na,0 T8 MgO &1 fawior zwifzu)
(iii) 39 A § FH € T I9feyd 82

2. St AR %1 ToEiE 399 b e €2
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3.4 grg3ni Wi

gest &1 quidt urgetl k1 ged Eid 81 9gdt wol ° o difea seiEe,
YA FeiiEe g S8 w9 foog e sufterd w21 gest #i
quidt | yrFfas ®9 G U S 9T qol A AR @i Fed 2
%9 WM W @ffsi § $1E faeiv uig w1 5 A e 2 59 e
EH Bl 81 3 @il i 3T wed 2l

3.4.1 =TTl @1 TsRsuT

gl 1 afsaar 9ot o6 9R | 319 9g Yo ¢ safere oy e |
Tug Hhd ® fp o 9 uig %1 frewdu S g 21 o9 umd
quidt ¥ T e ¥ U S ¥) | gy oo Al o §9 |
frerdt €1 wfwaar goft & 9= oA ot uqd ged w5 rfufwania
Bt T A TdA sreRen ®§ U W ¥ 3% % faw, mWes (F),
faear (), wifem wd SR (dfan) s saeen § 9 S
SR Td foean, 39 GewEe a1 SEe o 39k & €9 ° G
e ® off UrT S| &) gfwEar goft ¥ ged FW S ¥ET (K, Na, Ca,
Mg TS Al) 31 3fferer sifufwamsiiar 2t € fF 3 &t
ft Tdd 9 o 9 H Tl 9 S| giwad gof
A I UTgY (Zn, Fe, Pb,37R) &1 sifafswmamstierar
Te gl #1 geet 1 g-uddl § 3 yerE: ifeEe,
RS A1 FHEHE o T H U St &1 29 3@ 5 -
FE UGS F F RS T &I AT H Al
sTafyes sifafsrarsiierar ud geat W 39eh 99X A H Zn
T SR % FHRO TE A 2 -

9 YR, SfAfRAEicial o MR W g4 9igsl &l
1 = it (fe 3.9) ® fasiforg &2 g € (1) F=

K

Na

Ca

Pb

sifafarier aqd (i) Tem sfufFaia ogd (i) -
=7 Afufmanie aqd) yee o § o ST g Ag
o % o fau fafa= aerel 1 ST fear s 2 Au

3k ¥ g YId F1 Fresdo wE =i o g 2 e -
o 1 W fa 3.0 A fen own 21 fr amn o e
Yo =0T ) farega ==l ®1 W 2 ST

“1g TE S
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maqziffamﬁa qm;:i;?mﬁa ﬁqw
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ﬂ%ﬁﬂf@ﬁf&gﬁm\l l [ThES AT
l FEAE A HCFEE 3T l
Fre o |
l | o
o e ES
ﬂ@ﬁlaxmﬁ
}
oIg FT WA

a7 3.10 7% § o1 797 4 537 a0

3.4.2 3TI%RI T TYHTHIT

gedt § @i ki § faedt, T onfg St 2 ergfeal e @ fo= i
(gangue) FEd 21 G F Frepdn 9 vee R 9 srgfedl =1 gem
AETIF Bl B SRl 9 W H ger & fow 5 wfwast &1 swEm
eIl € 9 ST UF T & wifae A1 THEtte qoeEl W) sefE e €l

79 YU & fou fafa= gt o s 2
3.4.3 wiwaar vt | F=r o el argen w1 sy

T SO0 § A ST A ad FTE ST B $ 5 e
SHATZS H1 ohoel TH U € g I A S wehar 81 S &
fore, fAER (Hgs), Wil (YRE) 1 Tk 31F%&h €1 9 § T &H |
I% g8 Yol Ui RS (Hgo) ¥ uitafdd e @ iR aifuss

FT W qHfh AFERE Thd (IRE) | Aq=faE 8 S 2
2HgS(s) + 30,(g) —I 1 ,2HgO(s) + 250, (g)

2HgO(s)—I, 2Hg(l) + O, (g)
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T YR, WEHfaF €9 Y Cu,S F &Y H IYE qd (FIR) H FHad
o1 | TH ek 9! SR W e fHA o1 Wbl B

2Cu,S + 30, (gl ———2Cu,0(s) + 250, (g)
2Cu,0 + Cu,S — 1, 6Cu(s) + SO, (g)

3.4.4 wfehaar Sivit o wea | feoa amgeti @ Fremdor

afgar gvit & mwem o feem uiqy; Y-, N, o, HW &
sAfufsrareiicrr qea9 gl 21 Yhfd § 98 99: GehEs 91 HEHe & €9 |
TE S ¥ TOFES A FEHEES F1 ge § U FH ST FERe § ww
FHE Ak A € WA uEEE ¥ Ted U o GowlEe Ud HEHe
F1 Uig sigaEs | gfafdd s SAovEs 2 GohES FaEE HI O HI
sufefa # sifus 99 W ™ 0 W T AiFERe W gfEfda g S 2
79 YR 1 WS Fed 2| FEHS S w1 Hifgd 9 ¥ sifusd qn
T HE 9 9% seaEe § uiafdd 8 S 21 39 utEwa & faaraa
el Sl 2| 9% & 39l o 9ol e Trad o gug fre qamafes
ﬁﬂmﬁ%
TSI

27ZnS(s) + 30,(g)
IRESURE!

ZnCo, (s)—9, ZnO(s) + CO, (g)

THeh 9% 6 O SUYF TEEE h1 SYAN HT oI SAFEES 9 U
o fean s 81 S<eww & forw, @ R oifeaRe i wEA % @y T
fF w1 € @ w2 e uig ¥ rwafiE @ s 2

T, 27n0(s) + 250, (g)

ZnO(s) + C(s) — I, Zn(s) + CO(g)

YU 31 | XU MU AR U SIeeE WRH ¥ Y UEd |
& uftfaa ¥ angetl &1 Sk ARl ¥ I FEA A AU THH T SR

FEA (FPI) FT ST F U F SHFAES F UG H AT s
FH & oo foer sfufwan &1 off SwEm fEw W wwa #1 6
SFeafer sifafmantian uqd; Se—aifer, sfcaam, tafufem e
F AUEEF % ®Y H S fEm oW gwa @ wifes 3 =
srfufspansficia e orgel 1 Sk ARl 9 faeenfia T g 2
3 o o, W WIS SEsieaEe ®i Ugfatm ol o e
fren s & @ fre sifaferan e @:

3MnO,(s) + 4Al(s) —» 3Mn(l) + 2A1,0,(s) + F=1
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faT 3.12

77 forarm sifufrard sreafus Swmead aid &) o scafsla s
a1 T ofu Bt @ fF gl nfea seRen ¥ ww wRit €1 o ®
HEA(I) SFAEE (Fe,0,) & T UGfaf=m & sifafswman &1 39am & #1
Tl uE A S 1 0 A Sied & foan e s 21 3w sifufEn #
gftiz arfafawmar e 2

Fe,0,(s) + 2Al(s) — 2Fe(l) + ALO,(s) + %6

3.4.5 wferaar goit ¥ wad Fux feoa arqeit @ Fewdor

aAfafsransiiera goft ¥ el sm from uqd ereda sifufeaniier 2 €1 3=
FE o WY TH H ST AN 9 W A& R S Hehal €1 3SR &+
fo, & o R Sifeam, Ty, wfcaam, tafafa ek & siwass
FT AT FL 3% UGS ¥ ufafda T fFa o1 g @1 emget
T FE F1 U SHASH ok ufd s Bt 81 59 ugen &1 fagd
AT AUEFA g W A s 1 39w o forw, wifesm, deifiem
ws $fegaq w1 37 e FerEel & faga srosea 8 W fHE S R
$UE (R FERE TRE) W u[u Fefa & S € 9o e (s
ARG TetaEie) WA qH el el AfufEad 58 v €

+gE T Nat+e — Na

e W 2CI~ — CL, +2e”

T wER, tgfatem sfeee & foga stoeedt sramR ¥ ugfufm
ura fan s 2

3.4.6 arqall w1 FTSRTOT
IR afvla fafe=1 sroagm ywal @ wra gl 9ol €9 9 s

j— s &l Bl €1 T AUEeA B € e e € UG U W

swhge N THA | UG A oORed H FeR & fow wed wferw
Tﬁ;ﬂqﬁﬁmﬁfafa@amm%l
= Teg o Sl s wge %1 ufeeh faga sToeRed gm

e <y T ST 81 $6 W H, R[S U1 H T A0 YS9
Tl WA I kYIS A W1 g o1 o w9 faerdd &

A 7 g S TR S I fagd sowed & w9 H @ @ 2 3.2 % SHER
FIR TeHe F1 foerT faga sz SYF Fafeed s €1 for s ¥ 99 uw yenfed
&1 3 a1 GiE € JarE ge ae F W £ 9@ T W fuq oryg g frm sroaea § g9
1 52 s I A EN T 3 it e g o P e § e WO A
R T Y S Wit 81 oo gl faera o welt S € dwn st

fgifya & sar 21

sifeal Tre el W fafaa @ st € R A v #Ed 2
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. = w= =1 gftam <fe:
(i) w@f= (ii) o= (iii) T

2. W U % A SR S WHid ¥ g e § 9 o 8
T 1 39k AFEe 9 U w99 & fo R vornf wEe o seEm fE
EIGIR2

3.5 TuT

GRO & Hay H deA 1§ 9 A A w e w1 g 8
et 9 ¥ %9 i oig 9 W faew #1 9%l Fwd @ S 2
faeer &1 a1y | Sufeed wew & W e w1 fao gewns
F1 9 I % FHRO UG Bl 2
FIR 9 § Iufeed o A SReFaEe F WY sHfafEa s €
e sl gag 9 11 & THe HR-oR @ @ S ® a9 39 W
W T F WA =g I 21 TE T 1 AfgF FIR FEES B B
od T q% 3% 9 H W W AR W R T F THs] 911 H A
o3 S € o = wed
MY 3 wifeefaE w1 v Fw ¥ O dR WS e S R

A
ToraTeReTa 3.14

. 9 WGl difse UE YeR § W9 dik i did o
s
T WEHAfeEl 1 A, B, 991 C M ST wEAedt A
T g1 9l ST SH Fik 9 9% F o)
. W@l B § 3cdl g1 JEfad Sid el 39H
| mLde THemRT ud *iw | 55 #T w99 5
TR I W T A G ° e e ° I 2m
. qETel ¢ ¥ 9rel fisie feaam FenEe seet 39
T 9 =g T i Fefer Sieaan Fge ag i
Tt 1 G @M I @Al i H3 A BrEd &
1% 3T e it (Fast 3.13)1
3T <@ T el A ® W@ @R F Ficl W ST A T4
¢ ofd WaTelt BT C § @ #idl W ST @l o 2l
WETAl A H &I, 9 W@ 9 A 6 "9 A @l 2
TGl A I il sheel Siel & HUP H @l & Uel gETelt . ! oot i il
C #1 el I 91 & G ¥ @l 71 T e 1 asgel mBﬁng;qwﬂjﬁ%Wi
H ST F] SRS F AR A T A FE T gy amg B

e W § T F1 feufq F SiG F@
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3.5.1 WYWUT | {raN

Y2 HTeh, I T, HiSl T, AVEeu (Slle H1 aigell O Sikd &1 I
TQHY), BT o, TASE a1 fAgug s e @i & 5 @ 9
TEA S Gehdl 2

HIe Ud 3 Hl S 9 Gifea Wd o fow 3w s () 1 wael
wa FeH #1 fafy F1 gerEee Fed € W F W TR @ TH F IR
off JeReEftd a5 ST ¥ G Tl 1 F0 3T THHT FRO Tq1 Gohd 82

oTq & TUIEHT R dedd 9 &1 oTest fafy fagem @1 3w fafu @ &
TEOER UIgell % FI OH W F TEhd g I & for, e
Yaiferh UM | A dell UIg € Ak w9 S Y5 e W 3HeRT ST
T fr ST T gEfey it ge R o T g ® W ™ s d
W gHargEd faw S 81 dfed afe sad orer #ea (s 0.05 wfaw)
e fear <1 @ @ ¥ FHOR AU YA & S 21 R F Wy fea e
wHifgan feam W T Lo T Wa 2 € S FSR e @ adr 39 S
Tl oI €1 3H UHR A e o Wy wE o usid fufsm e s @
dal 39 Ui a5 9 ¥ arkdd |, w9 g fgen e R ot o
% T T S Thd ¢ UE UEie uig A Aug % o @ WEa 1  q
A @ st e & wE fago w1 fasng #ed €1 W TR A & fow
T o UIg F e ST § A S € U qevan R ae H O
fafyea U o o faci fman stran 81 f5 38 +9Y & a9 W Yidelisd
o s 2

E IS T I 24 HE FEd € 90 FE FTHI T4 g1 ¥ gEfeT nguw TR & e g
3IUgE Tl Bl 1 3 HOR A o fou sEd Wit @ dfen faern S 81 9ra o
% SAfeniv: SNy 991 & foT 22 H32 9 &1 ITEM B 81 35 ad 98 @ fR 22
gkmﬂzmﬁzmﬁmﬁmﬁﬂmmi |
75 IS T o1 IS © ol 596 A I TN Hed 21 U Ui H
e Ihek g F1 fogd Seishdl 99 o w9 g1 €1 3R &% o,
dla Ud S (Cu TS Zn) HI fasg didqe 9o aw wd fe7 (Cu W6 Sn) &t

WTEi WA Tqed ol SaehT
ST 1600 a4 Yd 9RA F e HEa 4 ot § T de @
AN IR S " AR F 994 & fau s fafy fawfoa =1 @
WY F WA ¥ YRREEd w1 AadiE fava & FE a9TE W
| T ¥ R WY TR F e o #1 T e WY § m I
qU THHT N 6 2T (6000 kg) Tl

T ot =il
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fasarg wian faega & faes €, dfFT aw F1 sy faegda ofee s99
% fban W 21 €@ ws A (Pb U sn) #i fasg diest ® e
ToHi% agd FH Bl 2 39H ST faem 9’ i weR afeen & fau
o s 21

RIC |
E A
o= sfaEe

Hrferm sifaaEs
FIR SRS

forg feufa o faremya sfaferan afea srit?
2. ®M W 9 SEE ¥ waia T8 e 82
3. oo 0 el €7

» Tl H ugel ©d urget o afigd feEE W1 gl 2

»  UE qF, AEEEs, SHEICl TS S a9 faea # gEee g € URS o STare
et e FW F A9 W W Bl ¥ FW F q9 W URE F9 B 2

s U A o a9 B € i 98 sgetl i goee Sl WE U A |
ufafda 2 9. 2

o SIS & Y GgF T UIqE AR AR I € tgfufim e
i ifaarEs, areia sieaEe au ey siFaEe, o & o wifa =@ 8
T 3RS H STEEH sFERe Fed 2

» A U A ol & Wi fafw= uiget w9 erfufmarien fam-fae gk @)

o AfufFaEiem & SR W S w0 § SFafed S agst w1 geEt H giead
guit wed 2l

o GiFT 9oit ¥ TRESE & SR figd oigl 9 o ¥ eReeE i fawenfud #R wed #

o s afufrania aqe o 8 w9 efulrania agei #1 Sus @ faoe @
foeenfa #2 @t 2

s i § uiqd A e | A1 319 ARl ok w9 § 9 S €
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Yl UH HHg 61

2019-20



.

@ H Aferer wqgel IYEr Uw uIg A1 U AT & Ei g ) fagg wed ?)
o T T A A % O W T @ e 39 % uqe # a0 wefa g w
21 38 e 1 GaRw FEd

TeTg o o gl & fauda @9 21 7 7 9 emeasd qon 7 @ 99 TN 2| UwEe
o 3rerEn |edl e S TS fagd Y Heers el 81 dwee fagd 1 wee e 2
ey forga RN dcd Bl € it Gigel ok W e o ToERE Teu
FU AT AFA S 2

FuIqe ATFIEE SN € W g A IIEA el g

AUIGE a7 o7l | 9 TEeer %1 forur T8 it €1 98 wEgE o Wiy stfufwan
F TEIES T 2

62

1. f= d & @1 g forerem sfufean wefdfa s 2:
(@ NaCl fae@ 8 HR o9g

b) Mgcl, faeem @ tgfafem g
(© FesO, o wd faem urg
(d AgNO, faerm wd Hiw o1g

2. @R % WET W (frying pan) H 91 ¥ 79 o fou 7= ° 9 w9 @ fafy sog :

(@ WS T

(b) U2 TMHT

© o= =t wa Jem
d TR F G

3. W o AfRASE o @iy SfafEw w5 3= o aren A ffifa w5 21 T

Aofis S o faom 21 98 dd F 8 Gehar 27
(@) fewan

(b) FrEA

(© Tafeesa

(@ @

4. @ Y & fesd W 5% 31 99@ @A %1 99 g § H=ite

(@ o7 =1 smen fS& dem 2

() fo =t smen & &1 ToEE SAEHE €

© o = smen e sifus sfufeante 2
@ fo # sman e &9 sfafwania 2
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. Y] TH BUrEl, 920, 99, 9% ud few fem mn 2 )
(@) TT IUERT FX UG e UGS & A9 o 9" A9 fave 9 W g 72
(b) YTge Ta Aurged ¥ fases & fow 39 weon o1 Sumifet &1 srhem Hifa)

6. IYFUH STTFES F B o2 < SwWIAH sieEESl %1 ISR e

7. 1 UGSt % 9 TART S 9 3T | TS i faeenfyd w3 991 2 Uige S o
T w FHAr 2

8. fodt urg M & fag@ et wfeaeor ® a9 Ure, whee wd faga sz fHa
TGN ?

9. Yo ¥ Tewt o W dger § o @ g

foran fo & SI{ER UF qETcll #l IA2 FHlh

IO IEfed T H THEA fHa '

(@ | TR F En T

() gE@ faewg a3 m? f&* S et
(@) o faemg w3 W2 - S A

(b) mmwrmaﬁa;ﬁw@mmﬁm’/ A
st fafay)

10. @R = ST ¥ 991 & fau 3 e sasu

11. SIS % WY GG gL U bl SAagEs
AR &2

12. <hIY 9dEE:

(@) IfeTH, AT TS A F ITEN SEO 99 o fAw R S 2

(b) wifemm, dRfrm @ ifarm w1 de % s guda R S 2

(0 Udfafrm siefa sifufranda og 2, fF ot soe W @M o9 ST §d
T o foau fe s 2

(@ Frerdv yHH § wEe U6 GowEe SEeh # siuge § uRafdd fea s 2

13. 3T 914 o Hellq 969 F1 g O 30 oF W Y WE FW GvA @1 B TR G2
e Gdq B GH HE A FE geE 22

14. TEEHE TOEE % YR W oG T uge § favg wifsw)

15. U =Afad gdh R GAR S 11 €1 S [0H TF HeA | % e | g
St = U9 wE F S T HE e e e @ Afeen o\ 91 % s
W I 2 8 9T fovim faema § S %41 1 T AU FT @ G99 o 2
wifeh Seh1 a9 3TeTd %H & Sl €1 o8 Afgel sgd S@! 8l ¢ a1 deh-fodeh oh
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Bl M | T 3 WY AR &1 srerE e € S e fau

Heaqul €1 39 319 | ¥9 HP 1= Uaeh AMThI TS 39k O]
% 91 YR F8 B9 UH A oh ©9 H e k1 O STHAFA w1
TR fou aifes w8 w9 <A ' 4 orefus wew e 2
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e ESEE
s Gag ¥ o {5 aget o1 SvEn stemEn Sy fwa e,
3T | T G B G FR)
= TH g FI A GeWiedl R 949G g % W faemse
o1 it =g &l W H & 7 Rl afiga st
= T 9 Afus 9miyai 9 o+ oegei & 9l o IugE
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3ok g Wi g8 SWad WRvit o sifqw wW W S arelt axgsti W
o fSu—smues forers euskl Fandt fF 99 9 sifeier Swe FEA &
Iifirenl @ ==t &1 s e v & forg ey w5 fafy 9 gwd 22
e W T AfTF F A T AR 2 A ThET g FH
a1 et whieor &1 S 22
T GEAEl d #EA R oeHifa e g1 e afafem, @t geie
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Tifead) & ®9 0 Sad 0.02% HE4 IUEyd € U agHed o
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3R BF & deNR hEA H AAYE Tewd ¢ T A | & HeA
F T N F FEE F1 fTe FRO FEA S0 qeay 2
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Tferd rereen | fag@ wer w3 ¥ e <@ fF et A § e
1 Ypfa g1 qUeEl w1 e w3 2

S o B e 2 | S, sifue W41W¢wﬁﬁ@'ﬁwwaﬁw
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fi st SRR % FauiE 9o Mo Siie® Gae (CH, COOH) 290
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4 YA AR T T | S SR
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TET W ! FRar & R W serEa fean 3 wH FTEA o gererie
fa=mg & aR o s1ergA w0 FEA HOGEHY F@A 6 21 HET & At
Fel H gela[l 1 faaeor 4 8?2 Heq § fhad GarsRal selaeE g7

e WA € T aTedl 1w 1 g8 o ¥ W39 el Sope e o
1 Ue FE F1 Y9 F YR W qal w1 sfafmaniiea angm S )
Faf A 999 9 dd Gad 9Rd HIY 9 ToEed | w0 91
391 B FTF W WM FG &1 FET & ga¥ Fed F9 ¥ 9] goEe
B T A SR T A # ww T % fu 3Ee! =R soeRE ww
FH A GH F STEAEFRA A 21 AR T ToSRE F W FE A G
&

() ¥ IR TOERE WW HT CH BUMEA S el €1 dAfFA B: 9eH 9
g & fou 29 T, siufd 9 sfafed ol uRo &
qfyher & Tkl 2

(i) ¥ IR TERM @ HT CH AT §91 Wehdl &1 Afhd =R Teal &l
Gl F B: WA arel A9F | hael &1 seiaeHl &1 T SAET a9 H
& fou srcafus Se #1 savashar gl

HTEA ST T YA STefal 3T deal oh URHIS o WY HWarsehdl

TRl H1 WEEH Hloh 3H GHE ] YoIs odl ¢ hoel wrEd &l T8l
dfcsh HF 3 dd Wt T YHR Soided &I ARl ek SIS
frmtor swed 21 o soraeil 1 SRR HY S @ 9 S REpe & ared
HI9 % & B B, aU1 Ik BorRaEy A & WHY] Sehe 19 fara 5
frorfa =1 rd @ 21 FET & A F T FE G GRS oEAl B
TEEM ¥ W %3 EA e # 9HEd 2

FEq TS IqF AfH 65

2019-20



W e ¥ 5 AU § Gad UH ] EESSE &l g

I fF ST URel see fEen ¥, TSN 1 W] Sem

| 81 37: 39 K &9 § UH IoigeE € ao1 K SR &1 9
F fou T9F TF SR TR F AEvIET B 21 sEe
BIZSISH oF I GLAIY] 310 Sl i WK Hioh eRgeH
1 3V, H, 9914 & TROTRE®Y TS 1 Yo 0] 30
frhean Iopw T4, diferm & ol fa=mg +1 wra

2, fogsr K =91 § 9 el B €1 gaeehdl Soiged g9 & foe wm
fagatl s1ean H@ &1 3T F= GHa ¢ (57 4.1)1

TR % WeUrl g eEeed % § WHE % ¥ gewdst
AEY S 21 T AEY H ) WA % dY UF W@ % gh o g
foran a1 & S 6 fam 4.2 o fe@mn mn R

FAT HT T T 17 B TR SGITH [ o WA &
Bit? FeArA TGRS0, Cl, SR @1 1 ST TH ] F soiae fag

GO & Gad 22 IR a5 Fad gaeEa S goEeE %1 8 fafa

XX XX

0z X O sHaie

F ® AEITHA el 2

SFISA o 3 WHNS o e fgemay @ aw fREr
a1 1 TW THiee e € iR SRS % WHI] O LT
H B: 3o B0 € (SEESA F WA TE o8 ®) e
T ITRF W FH & A 3§ IR TARA HI ST Bt
21 o STEISE H YoE WHI] SRS % 37T WA
WY T TR H wEEd w2, faud e faw 43 &
FTER GEAI e el €1 St o Yois TR % §N
eH fT T R el | ToaEl o & WRWRl I W
29 21 78 9 ywavEl & W fgemEy v wed 2

1 3 AU S o HY Hl faAfra T Ghd €, Foed
HAlFHISH o Th THY] TS BESI9H o & THISHA o+ &
A Rt YHfa 1 gwiE T E? 39 9 A UH e e,
e fgemaa?

Z2IS o TEUEEs 310] § el e e? AEeeH i
WHIY] GEA1 7 €| THFT SO e Ud HaASH SHal 4
ERMI? ST U H o U AEgeE & TH ] H AR
H YAF TV A seeRE a7, R e & d=
TEArlt = W B ¢ 3™ I WEvE & |9 Semy &
I e S &1 N, HI gerae g S adn s9es ey
* fo 4.4 % SHER TEEA ST wHA 2

2019-20



SR 2 3TU] 1 GF NH, 81 91 39 39 0] i goiae fag w=m
%1 fafsa o g 2, food 98 <uian w0 &1 % 9 |t 9x et #i
S 19 fammm #1 feufa v 582 37 stpetl ® o, f5 storan 3 #@ W
ey Bm?

34 T A HI 3@ € S A F AR 2 e H w9 W 49T H
HAfuerTiees SYFM B 2 91 9% 9EnE UE gaifed wrpfas 79 (CNG) 1
U@ TeH §1 TE FEA o Haitus Gl ARl ¥ G TH € 98 F G
CH, %I 51 fo @119 IFd €, 215SisH %1 Harshdl | 81 Hi&d 9q:54a®
2 ife 209 AR SaSwal e[ B 81 Sehwe 19 famma #t fefa =i
WE FH % Fore A T el F1 UERE SRESE % R WS &
e FIA €, S R o 4.5 H feamn mn R .

39 YHR & TR % o ToaeH o Uh TTH hi TGRSR ok GRS
o1 el ST WEHATSH Ay Feand & Weddrs! ey Al SR o
fiw @ Yo Y B e, AfRT TR FWSUF 9@ gadd sl gl
FORaEY 3 A o FAYFlH U Tedlh HH B ¢8| Wi S o o 4.5
# TR F AR B ¢ Ok SRW W w € W T 997 # s g S
wegAS A faga & FaeF 2l 2

FET F WET
Wi H HreA e e fafa= e of & @y fafay w9 | grn s 21 € e dwEe
Tl & FEA o WHOET | "4 ¥, FE o WS o TER STEHH o adwl o SMHR
W& T A g 21 ER W HE H YSE AN FE b G A WHOES F Y
TEfed el € foed s 9g Breman 9te S9dl 81 UwEe § wed oh Yois 9]
SEEA HTE o dI AT WHIS o Y h & qo W el & foed wewivia o fuaem
21 398 ¥ UF Ay fgemed e ¥ fooes FRo w1 #1 A qof gt {1 TwEe #5
GO | YSHIU ql Uh O o SW Hafed e gl

ot s |
—

¥ J 2 e
V] -{ ; ! bt
JE N IIe A
a’z’? _:E"'L
E?;Eﬁ? LA UFTEE H e

@ Q fafo= el & ®ro @R TwEe & dfew e s fie e R,
Safeh 9ok TEMEfTE U UHEHME B &) €0 o™ % $1 §6 Faitue wer gwe ¥,

FTE9 T IWF ATE 67

2019-20



Srafeh Awrge fah qen frgersial e 21 fusel s # o fo9 stergstt o W #
sord fFa, 39 fawda JRe foga &1 gaes @ 2

Y& FE HI FAYF I=9 @ T 99 W IYANA (subjecting) Feh &R HI Gyaifa
oo T weha 21 A Giiere E AR ° S e €, oifed e 3 uepfas €0 9 e
a2

B HEA STREY HT 3 90 g G GBS C-60 I TedH HI T EH wET
TRATY] Feaid o €9 9 it 2§ S 7€ i e SHiE FoR (Buckminster
Fuller) 3 feas fary Tq foiefos 7o & 99 @@ ¢, SHifaw 39 o1 &) Hord W
fean T

. J

gqIq

l. CO, 3 d1ct Hie SRAGEES H Feige fag §O=1 =41 2?2

2. HEHI F IS WHNE | 9 HeHL o Y] Hi soiagH (95 LA #4182 (Faha:
eFHt & IS TWHY] Tk 7St o ¥9 H 309 H 92 T €1)

4.2 FET i GAAHE UHfd
fafa= ol wd Al o T Toial ) UERH 5N GeHdlsl SIEs &
frmfor <@ 9 e wrEa s, HeE w5 G o < e % SRy
Y g 3 T fopart aqetl o e e o 21 9%, ¥ WY o e
@& dfiepl ¥ 94 gC B B € o WeEAviieEl g ge 9fed §a e
ARl 1 TOFT FT TE B S em w3 faferma siwl T 21 3= st aw
& AR ® T WY W@ | A 376 el 37 G99 Hel Afuew 8 um
i ¢ fF g% e Faa wER F € faea @ fR sk 9w | &2
HeHArSl 94 H1 Y o RO FET § G G ° AF 990 R A
A 81 FEE § § IR 3@ M B
() FEF H FEA 5 & T WAST F WY e FH H Afgdd
g e § faEd 9€ Wen W e &9 €1 36 O & e
(catenation)ﬁﬁ %'I g ?ﬂ'ﬁTﬁ Y e *I a?‘ﬁ'?j_'@?'ﬂ e h1
fafer= wmae el SEen sieen qed § oqafied ST o 9 S 2
WY &, FHTET F WA O, g ven 5 oy @ 92 @ gd 21 A
REE & o9 e UF Y W TS FHET & AT Haw AR
Fead §1 g~ s f-smEy 9@ wEA % A sreqw i
Fead & FET N § f5g @ 9 gEer w10 9 S 2 9
fordt iR a0 o =& faeran fafeel eee & iy dife a9« @

68 fasm

2019-20



o a1 3 R 9 1 @l 8 Gkl €, Ak a8 A
Hfa sifaferanie g € SEA-FEa ey dafus vad g 8, 3a:
T2 T BT 81 HerEaey 3 hied GCHIE oh 91Y 39E H 92
T 3% dfir o e g

(i) 9FF FET 1 GASERD IR A ¥, o7d: TWH wET % AR A
R AU HS TF TH GANF qedl o THET F WY SAEEH
1 aar Bl 81 SRS, R, AR, oW, FA 991 3w
I dl & WY FET o AT 9 €, Forasy 18 fave 7o 9w
A a W s § wE ¥ sffeR Suem 9w W AR
FW B
HAfywd 7 da@i & WY HET g T T &Y FAd JaA B
? foa woraey 3 Aifie s &9 § @l 27 31 #1681 e
el o FEiv %1 TF SRO $HE1 B FHR A el THh BRI
TOIHIA o FEATH gl i AIfw uSigd ¥ vhe @ 21 o2 A
ol a9 94 AW qo § oedd e B 2

et i
.| R S e < fafere drel, wqEEsma SiREed @ S€t e | A
1 = fmio g 21 ors ARl o STRET TRETY] SYEl WH] % G fafee wEE
S| aens ¥ 92 T ¥ qA T W 7 A F wFfew wied @ wr fmm wn e qen
& Te Fue T o fF A FeA AT s1eEn e AR Saa gete o @ ffda @
| wwa #1 wefa, 7@ W T TR S Yo % forg ww (Sfem wif’ stevas oftl
53 1828 ¥ %Ef& FEeR (Friedrich Wohler) 3 STHIFEH W2 ¥ I a9 38 3@
yaiforg o Afea wafie, wEHe qun aEsEqe Jaul & Afafeaa gt wET A
F1 egd st ff FEife wWeE & siatd g 2

4.2.1 GJA UG IHIA e ATH

I 1 WA B9 Ted € UAY g &1 HET T eESNE ¥ a9 awen
= AT A 7 9 g C,H, B WA FEA AT H T W
FH & fou 999 T=d FEA & WS ® TE A&y ok g A9 H
SireT Ser 8 den fRY A 1 99 HASH H G FH & AU gEgeA
o YIS 1 IUANT HT &1 IIE0 & forg, e weon § ugm iy g
1 W faHan i 2

c—C T |

foT 4.6 (a) TF 3G & ZR1 IS 167 WA

FTE9 T IWF ATE 69

2019-20




YIF A U] H1 A GASEdl SHqe @dl €, o:
T T SEH A egge WavE & @Y e S @
fogg =1 e 2 2:

H H
H—(F—C—H =T 2

H H
faz 4.6 (b) d7 e TS § IS TEF HET TATY
faT 4.6 (o) WA 1 Toia g W A 4.6 (o) W w2l

Ty 1 geideid fag GE

1 39 T YHR WO ) G fafa # g € e soifas g
C,H, T 87 39 3@ fF Wt WAmS #1 GASwd F 99 o T
ey ¥ e B 81 08 A & gaw A wed 1 anrd: 3 A
s sfuferarta =1 e

fohg e Td BESSH o Th = A # gA CH, ? 8 wedH
FEd ¢ 3 3 H Y faf@ X Thd 27 TH Ted S SEg fafy
AT

c—C =0T |
TH @Y % A IS HEA G (I 1)
H H
c-C{ =T 2
H H
79 @ § T ufa e W) Y U S SEqe @ § (IR 2) |
T quft TR R S gl @ 9 9 FEAl & O fgemey @ (W 3)

H H
c=C =T 3
H H

@ fod 4.7 ¥ vl #1 s fag wem & w2

TIESSM TS @A o Tk 4 A 1 g3 C,H, ¢ ¥
A FEd € F AN WA I soiae fag g %1 e #
Thd 87 TTHI GANHAl H G HH o AU & HET e
& o9 fhdd Ty AEvgE €7 HE TEET & §Y 39 YR
FT47 f5- 1 f-smas a1t FTe AT B FEE AE FEd E qAq A HI FEH
Labh At # e ¥ s afafEmie B #)

70 fam

2019-20



4.2.2 JEATT, IMET TS T

foost @ & T4 HU9: 1, 2 TA 3 HET WAVE G HET A6
HYF, WSS QAT W9 HT F9 Hil Hre TWATST Hi 360 YRR S §@ensi
¥ TH FET WA B TES F1 T W B: F AW TN HEA WRON 4.2
¥ fau T 2

AU 4.2 FEA a9 TESSH & Gga ANl & G 1 =N

1 ERE] CH, HeCH
H
i
2 LOE] C,H, H-C-C-H
H H
T
3 s e, S
HHH
T
4 Sl CH, Sres s
HHHH
Sy
H-C-C-C-C-C- H
5 ksl CH, T
HHHHH
o
6 CGHM I'JI_(-T:_(I:_I _?_?_(J:_H
HHHHHH

fofg o2 B9 oA W AR FU1 AR TH AR FTET WAE 9 FE
‘FHd’ a0 A BH Ta Jodl € fF @ At ‘wwe’ a9 w6 B
C
C—C—C—C =0
C

o7 4.8 (@) 3 G9fad F1E7 FFHT

FE4 TS IqF AMH 71

2019-20



72

39 HASHA % TE W EEgeE 9@ § g fefetad ww g 2

H
HHHH H H
| | ) H
H-C-C-C-C-H H—Q—CC_H
T =
HHHH HHﬁH

fax 4.8 (b) C,H,, Q7 9 3 G713 & forg Fqor 379

7 @l ¢ R 3 A wEet § ue @ g9 . H,, ¥ §EE s
g dfer fafs= genst ot @ dfe Sees gaeE Fead 2

Wieft qon wrEre el HEE Eensd o AfafEd w W § FE *
TH] gF % SRR § Hafid B 1 S, Wedeesd 1 g9 CH, §
aen IHH woa e 2

H HH H
H C c

C C
H ¢ ¢ 'H

H HH H

forT 4.9 GEaFciERd H1 97 (a) FET FH0T (b) YO 379

T A9 AEFARHA F o (93 TE w5 fata R wwd 22 @i
SfEell, MEd @ T Fhia He AqiTh G Gga ean Ega Hfw
B "Hhd 1 W, a4 (CH,) F WA A 2

Q

C
C

faT 4.10 d=i17 FT &=

Fad FE TG TESSE A A G FEd AR sReEET FEd ¢ 3
¥ HJW TRSHET ‘Uohd’ Fedd &l TN JAEgE eEgehEd e U A4
e qRt Y B ? ‘Ush wedd &1 Uh 91 Afus fH-emEy 9

‘Ueshed’ Head 2l

4.2.3 T3H FEd wA?

FE 31 Tl d B AW 9F A FTA a1 BESio o AR HY
T9 F AfFT FEA 3T del; TH—edrer, s, LIS 9 qewl
o WY ot A T 7| TSR @l | 98 A U A1 AfHE ewgeA
H1 W YHR Faeafua w0 € fF FET F gaesha dqe ©d 2

fasm

2019-20



Fifirert H TR H1 yfaeenfud FT aret dwl i faen sy Fed € 9w
foraq o] o yEmEE wyEl § o suftua g 2, Sten fi aroft 4.3
fean T 21 7o fawm ) iR 9y aue 9 e suftrd B
At &1 faftre 107 weE w1 T a0 FEA gEen Ft o iR g
mﬁﬁxqﬁ@%,mwmﬁmw (Functional grouplmlﬁ
g1 Ot 4.3 § ®p Heayl vEEies 9 Ry T ¥ e W@ % g
TYE HI TR SRRl S99 TASHAN SOiE T E1 EESSE % U Al
sifrr 1ot i wfrenfo 35 39 GASd & g YEEHE TR HEE
el ¥ 9 @ 2

AR 4.3 S AT ¥ F THETH T8

o i

Cl/Br T - (FAR / ) —Cl, —Br
Ueehd (TTESISH THI] o Wicwedt)
EcEiEe! 1. UeshiBiel —OH
7
9. Ufeeese —Cy
0
3. ®EA =
6}
EACIE G ED 9
4. a1 Lion
4.2 4 USTE SOt

A @ o A TR F e | SigaR faft= e w5 e 99
o T €1 A gEend wifEa o & wwhdl €1 Wy &, 7 wET gEensti o
feoa eEgeA dun o= TR # SwE fed off yeEiee Sl °
wfceenfia fran <1 Ghel 81 Uowlelal 94 WehMEicHs T9e &1 Sqfefd e
qifieh o U F T HA T, AR FEAGEEA HI G wS W B S,
CH,OH, C,H_OH, C,H OH @91 C H,OH % T9™® e § s
T 81 #7a: ARl w1 U gEen ey FeE gaEen | fed srgeE #)
T E YR H1 FhMEES G Jiaeenfid wd €, 39 gEerg 401 wed 2

34 TH GRO 4.2 § afold gETE St 1 3@ g 79 S AT

& T F <E,
CH, @ C,H, - 3T T& —CH,- 3H[E I 3IW 2
CH, @91 CH, - %M TH —CH,- TH[E &I W €

FE4 TS IqF AMH 73

2019-20



74

T FH-WUE (C,H,) TS & (C,H,) ¥ T AW &2

1 Y T I & AEE FAFH B i Fd F THhd € (FET H
WHIfeE FAHM 12u © ad1 BESISH 1 WHfES §9HH lu €)?

T UFR, Ukl &1 THSIdE 4t ®i @ it F1 Teen g i
2 forger an & 79 weel & STET 4.2.1 § TATH T I &1 WA F1 g
1 §? IR 9=l o §A C,H, C,H, T C_H,, &l ¥ T7° i -CH,-
TP H HR 2?

T AR 3T AFH H FE T SEGEA F WA B Hew & A
FIE Tay Wdiq e 82 Yol &1 W g C H, o &9 H far s weha
€, W&l n=2,3.4 B ¥ 9 TH YR Teehi aol Uehlsl 51 TH= o
T FHd 2?2

V& et wmemdiE goit § sofas soaaE Sg@ € @ difaes ot |
Fraga fear 3 21 T i T ¢ i S 7EE % 9 &
e Tl Ud FagEin o 9fg el 21 e favm famas § faeigar s
Hifees e oft T yER F1 FHASA qwid 21 Ry 9ol w9 9 veEiew
W%gﬂgﬁﬁﬂﬁmaﬁmﬁmwmﬁm%ﬂﬁﬁwﬁ
T w©d B

ToraTeRea 4.2

= Gl 99 SUifaes gl 4 q HY MO FISC: (). CH,OH @
C,H,OH (b) C,H.OH T C,H,OH Td (c) C,H,OH T C,H,0H

» T A W HE gEEa 27

» UF URER TR F3H o fou 3 Uowieiell &1 HrE TEVE & 9ed g F
Y yaftad FIFM0) F1 TH! UF TESTAA 907 F1 uRER a1 S gFdl 27

= WOt 4.3 H fXU MU = yemEieE wEl % fau 9R FEE 9w &
AT el FHSEE g7 TR Fifs)

4.2.5 e AR @ AUt

et wmemda 9ot o Afrel & T 1 SR AfgE FEA oS g9

JEes W STHG B @ S ywEicrs @YE # UHf o AR

‘gdore’ ‘SyEt’ @ ‘sHer’ ‘verd’ & g avifua R o e S

fFarpar 4.2 § fou o Yeprelel % AW E—WeRTd, USHle, Wi qen

el

fr=r fafu & g feelt @A A w1 Fme e s war 2:

@) W F FEE wEOE w1 e § RIS dF wET S
itk 1 99 W9 g

(i) WHEITH WHE &1 IURAfd | TR YHoarA YAl A & WY
Iifeh o 9 § 9 S @ (RO 4.4 % ST{ER)|

2019-20



(iii) I YFHEHE GHE HT AW FAE F YR W G w0 @1 qen Afg
WWWQTWWWa.e.LO.uﬁWWﬁﬁW
@ o M F 37q F ‘e’ TR, IH THfEd e RS Tnfa
FW T S, FIEA GHE HI A FEA el gEen w1 = fafy 9
feen st Propane - ‘e' = propan + ‘one' = propanone I

(iv) ST FTET J@A H FeA g@en & A9 ¥ K M 4w cane’ #
ROM 4.4 & AR ‘ene’ T ‘yne' ¥ Ueufa wad g1 o4, fgemey
el dF AT T g@E Ui wEenei qon -y 2H W aw
Fﬁ%(propyne] HEca|

WA 4.4 FHEte AT w1 AHISTa

T
i

1. gl Teohd geer Fr, s, H-C-C-C-Cl AR
HHH
W R H

H-C-C—C-Br s

H H H
H HH

2. UeaEtd I - ol HCot—C Ol Sirefe
H H H
i

3. tfeeess HIT - al H-C-C-C=0 ot
H H
o

4. FEA T - one B-CoCrCoH e
H O H
g

5. FHTEiAS 3 S - oic acid FEC—CoCOH diinies si
H H
e

6. Teeh i 3TAT - ene H—‘E“C=C\H B i
H
s

H-C-C=C-H
7. UeaTed AT - yne ! T

FET TS IWF ATE 75

2019-20



b3

9 o forg sy foper e werEal @ feen # w82

e % 3 e wF @ § R SR gER SR S s A w8 e
WA= H YA 9 Ter f6g we #n Em?

(i) TWIHRH I - PO

(i) A st .

*3Y FHT=A & TEATF GHETE 99e §7

() CH,—CH,—Br (i)
HHHH

[111] H_C_C_C_C_C_C_H
HHHHB

76

4.3 FTE AifiteRl o TETETTR TOTEH

M WM H g9 HEA AT 6 wS TEEAE OEET F1 AeTET w3 i
TN GRI SYAM § o S d1el SATHehie S6F wied SAUer Sdoh Al B
€, om: weuem TW qed o faug § weh

431 @84
AM T STRET H A, AFSH H T8 F6 S T GHN o 6™
FH TGS I 21 T6T W Afw FEH AfTw off w=E A § e
TS WHIV H G HW gl Frefatad o s sfufmad @ e
I T TR g o fwan en:

) C+0,—>CO,+ T Td FH™

(i) CH,+O,— CO,+H,0 + T Td FHW

(i) CH,CH,OH + O, — CO, + H,0 + %™ Td ¥

Yeol HHAE H AeE & R fafy | (i), (i) AfuREmes & w@gfaa st

forameReTa 4.3

wragTt: 39 fFaman & fou fogs 1 wdage sfEe 2
= UF Sl H UH-UF Hh HB Hie A (Tegel, i, Tewiere)
1 dAFL TABEUY

2019-20



= SAE I YHia H1 W0 wifeg qon fafae fF g3t s gan @ ==
» ST % IR UG B TH awd T 3 9 5 G afw 5w
P Fval W FE AT gan?

ferareRea 4.4

» T g7 9 Sse au fafa= YR &1 saens / qu w1 Sureta Hi
| T % A 3T snuR W 97 fon %1 sAaftua st

w UicH, FHoorell Saren F9 W g1

n el SHEN w4 W €57

HJd TRSHEA § WHE: Mo Sae fAherlt Sfafe AGga HEA
difienl 9 rcafes @t gd Sl diell s el Eer gRummEEy
forarRemd 4.3 | u1g &1 AVl W Footell (&9 B AR, 91 w1 SAGRd
FI i HT 3 | Al 89 BH W HJD FESEET | FHestell saren
et S # YA § o WM el 19/ % ©E § 9 o fag
fog 2a € 99 wafa o o affedisA-agg fagor o @@= el samn
a2

Ffz Foft a4l & 9o Fel B gC @R * df swe ¢ = R Ay
fox sraeg & 9o S &1 =9 = B W@ B Hiue aol Yeiferam S e
U o 91§ RS a9 el el €1 3k <@ o held®y Hewl adl
MM & sfaze w1 Faio g @ St gatere § yg@ wgew 2

F Ted g UGS VATl I o ¢ 3TerET e ohid 772
1 A FH T A1 RSl HI A HI @ 7?2 AR TE, @ ovrelt aR 5" off e
fiyel @t 39 o9 § fEu fF AFS) g Fg 1 Fo AR BH W 7 A1 21 IH
3@ 5 @ OHad @ W TE # TE s, Sod 95 S 39 w81 Jaf e
@ 5 i § siem aren el W A S9-F oe @ % 9OF Sead a6l e
aon o soren o e <1 @1 U s@fae g € it choet g yRigl o W W&
ST I Bl 21 el A1 aRehe Sl W Sufterd arsqeiter yared arefigd B W & aen
AN H SN F WY Fed 2

Tef el o TREmE Y 9 3 W U < saren @ @ @ 9 Iad g1 SR
% Y% A & g S U1 39 a1 Afenafen 1o g 81 T € w1 saren § die
% TR HI FAH H YA FIHIC TA THh T HT YO Hiforwl A9 <@ fF o1l <6 9
Foolel I Bl & S HIE B 21 3 MHR W A9 Aad H1 diel T B e H

HRO] T ?
\; J

&7

-

=T 3T ST

FET TS IEE AT 77

2019-20



Tg ot

78

kGl"l-wlﬂinﬁ o R Fad 82

HIIA a9 YSrferam @t Fmtor

et o UiferEm &1 fmiu Semen @ gan @ s fafu= Sfasts qon gawife gfwaed
R fasit F ¥ Figen Al o6 WA gal, W aen g diY %1 e 81 §9ad: g%y
31T SATCTHE! e o HRY A URAl H 92l Hi WAl o Y g9 MY O qen Hi-wR
&7 BT A FHigen a9 MU o 91 9 Al T GO B A qei qen Stal & Sree
£ 3% §d T W I Y WAE-a W g9 M 941 ME § IF T I ga Aewi
R S % AU W Yad a@ % HRO dd a° 19 % Fwiv gasm g |e e
P-4 a9t 22 99 T 922 & fofsa an @ 9@ den 9 @ fama gen &R A
gt § TS HT dE BH T FA ST S O THd B 6 HiF a1 Sfedw

g

4.3.2 StTerdiaRtuT

TaThela 4.5

s UF WETA H ST 3 mL TSI AT 991 39 ST SF § G
g 7 wifsm)

» 39 faerm § ey WReRmEm T # 5% TH-TF 9% F Srau

s TEA W ARY H F GRfEy wHTE #1194 ©d 22

u 3% A6 TR W Ui s w1 O W @ 6 g

JgH AT H A AR F1 sfufEamst = sterm e g=T
FH W FET AR FH WoAd @ ARAFd fFA I w2 o3@ gl
s & sfafaa ot sfafeard ot 2t & foad Uesleia &1
Faifgafee e § age o 8

& KMnO, + I
AAPA K, Cr.0, + 31

= 3@ ¥ R w5 el § o uxiel # ofeie 3 Y e gk
21 1 TRl Fi et e S 2l

AT GrRfYrm QTR SiEl eTeligd Wl SRS Uoshiele
el ° eadigd w0 € weld 3 e e § siRfeA Sied 21 saus
Tl HATRAFH Fed Bl

4.3.3 Hahe orfafeman

Teifeam e fiohe S Saa! 1 Suftdfd § o/gw eRehEA eEgeH
gt Hga eEeiehEd 2d &1 SOk o9 T B € foer R st

CH_{—CI[iOH CH,COOH
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= = 4 o aedt @ S sfafwm w1 gwifad @ @ 21 e s
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Safeh Siq o9 § Hg@ we gEad e gl

H H

R QR T |
Se=¢7 i » R-C-C-R

R R R R
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BIFFRE A S ¥ M UHE % fou swgw S| enel ol dell #
ST w1 =eu

4.3.4 wfaeama afafsean

Tga BESHEA Tt oMfufwd B € den st il W
soferfs § sfea B9 31 weiE, 91 % W W Sl § af A
Hfufa o il &1 eEgEEd § Hhed e 81 FAid TH-UF Hih
BIESIST o GHIVEH 1 WiTe el §1 39! wfagengd stfufEa wed €,
P TH YHR F1 THY], AGS WHOE F T TR FT WH od B
WHROM:, I=9 TUARE G & WY 3HF AR F1 Feor 2 21

(g4 & w1 &1 Iufeufa o)

CH, +Cl,

CH.CI + HCI
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. TUYETE § udAteE o § ufiEdd 1 st sfufem = #wa 22

HHd ¢ T warEd qun Ay & fage s S =6 A e s

2. siferder aen verEA o fagu w1 g8 afeen o fau fea s ) == &g s

4.4 B TEAYUT e AN : WA q9T USAIZH 37
3 FEA AMTw TER faw e @ € g w6l e saemtas w9 9
Hewqul 31 AfThi- TYATer qe1 USHisEh STl o TUIMHE 1 AT HN)

4.4.1 T & TOTEH

YAl H& o q/9 W 59 HATEA H B & (VA o ol Ud YA
F fau gneft 4.1 2fE0) | GmrEE; ToAE 1 UeshRia w8 S § 99l 9%
it Uewielell U9 G1el 1 Teequl s@Fa gl 81 39 Iifafiad 98 Uh
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€ T Uil w1 oISl ' off " o WX OFen o7 WA 21 eieliith Uoshiaiel
91 e ® dfera wue o 9 A W yEla 21 ofed s T
(fisTs Tereler) #1 At o oft wen e fag @ g 21 FTR g
T UehEld &1 Had 6 9 @ g9 %% g 39 8 ST 2l

ferarereTa 4.6

et & B0 WERE—

= TN Y FEA o AHR o AUEK HISAH o UH Bl THS ! UIAA
(ufters Uewreia) o eiferul

= 39 71 RE w5 €2

w ScEfsid 719 H1 39 HY Sig HA1?

oAt @t arfufmand

() wfezm o @y sifafea—

2Na + 2CH,CH,OH — 2CH,CH,O"Na* + H,
| (TifeTm uiFEe)

Uewleld difean ¥ afufem #1 eEgem M S@fdd & 2l
oA % |y SAfafEa W e S difean wieEEe Sl 81
Y =1 Gohd @ T B o gE0 S uig @ sifafea R eEeem
CEicIi

(i) 3TEJE TESIFEA a9 ol AMARFA: 443K AOHE W UATA i
sy 9% Teriis o & WY T FH W T #1 fAstero

THT T T 2
CH;- CH,0H —fy s2-»CH, =CH, + H,0

Tq AfafeEn § gewfw e frofidiers & ®9 9 ™ =@ € W
Tl § Wl 1 3o Y <l 2

eiter wiforel U Ueehlelel o1 oI UWTE TSl 87

W ek A § UAie %1 WoH fRar ST ® o 399 SUawEl wfshan ot & St @ qen
519 AT O FHIR B W 81 39 Gora®y 9 i T, HEfaw gfan, Sk,
U A1y H1 9 8 WA U WEl ol 81 Fefy st Ugd 9egd wTa € wfhd
39 wa TEl 9o w1 o SH% |ied, 99 1 gl 991 Higueh 9 @@ geifed g8
wAte & faudia weAre # o W o wen o ¥ U 8§l 21 I ° HeA

HAiriepd IR WIS &1 ST €1 WA T 1 SRR o T2l & o 3w sfafwan
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| %1 %B 0 § ek ¥ W et 39 Wes M & w9 § sne R s g1 9
| m watw sioR B W hae FEA SRR U6 W 39 w4 2
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4.4.2 UIATEH 3T o TOTIH

UYFATRH T I AME: UHifes STt el

2 qu T% wEiFEaE o UYE 9 atud 2 fohameReTa 4.7

THifed o & 3-4% faeraa &1 foww Fa1 foena w1 w wEtE guF w1 3w
% U4 3@ oER | ufea® % &9 § s)Ee R F T CHTF oA O e
S 81 S ToHlsH ST H1 TEAE 290 K T % pH A #1 IO i)

% oiR Ty 2 ST | ¥ fd A 7w i onindivanGhilainli i
S 21 T FR R v T o Fed ST G AR T ke
FHTalRaferF 3T el W aTell T A & B = v e #2

e T SATAAU THHI AT Bl &1 Erellin
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T TETEH § g HeHfiE T F 7D
42, Th-TH mL WA (RS Tehiei)
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() T=FETT FUfFTr : TR U ®U W 3 UG Uehlaial @i e
¥ fiff e €1 welss ol frdl enal Sae @1 Sutefa o dfigs
wAta 9 fufEa F& TRl 99 B

CH, -COOH + CH, - CH,0H—""— CH, - C-0~CH, -CH, + H,0
(0}
(Wi are) (Terten) (T=)

WHEAE T H1 Y g3 Bl 81 SHRI SHEM 3 99F U @R S
FH o FF o €9 F fH wran B wfeTm engirEe 9 afufwa
BN, S TF ¥R ¥, TR YH: UeHIRie U HEaEics 3 F Gifeqn
AU ST B 3G AT I WG FE S ¥ i T WA
TR faren S 21 WA < @ ae it Sl fedn e
gfyEm we o e 2

NaOIH

CH,COOC,H,

(i) &RF & G F: @S A &1 Aifd USHRE o Hifedq
TEeEEEe SN A 4 sfafEw w5 daun (Hifswm R =@
Hiferw tHRe) a1 5 @ 2

NaOH + CH,COOH — CH,COONa + H,0

UIATEE I WA U BESre wiaie ¥ ha arfafwar s
2? 9FA = foru oMU B uw fEErmemy w4

C,H,OH+CH,COONa

forarerea 4.9

FAF 2 F FFAFaN 2.5 & IFTER ITF TR FHiS

UF WaETd § UF S W Wiean FEe difae o 399 2 mL 99 udhRE e i)
g = ufeE Fa 82

a4 % 5 H 3 T 6 gaifed SN0 39 7= @ 32

F1 39 Y ¥ udAies 3 UF difean wEe #1 afufEa 9 3@ 19w 94 96 9%l 82
319 difeqq FEHE & W W Hifedy sRgeAsEHe & 99 98 fwaman SeEu)

(i) FrEE T EESITEEHE & Y SfafFHar : THsE 3T HEHe Ug
BESISAHEE & WY IfIfsHa Fieh oavl, FEd SEAEES U6 o
T 21 3 fafE | Seo= wEe w6 difern tHiRE wed €

2CH,COOH + Na,CO, — 2CH,COONa + H,0 + CO,

CH,COOH + NaHCO, — CH,COONa + H,O + CO,
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4.5 WA R UTSIeh

feramTereTa 4.10
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¥ o 22
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ToraTeReT 4.11
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5 (F299 7 FU w1 @) )

= 3F H A & i F F9 G0 fHesu

s SF WEAGE % TF € 999 0% TORT Ud SEH 99 a1 A R AH
s

s 9 waETel 9 sifaw = w27

= FFE Tl | vad <8 S EeY W B 82

w B & form 39 af% s19a SAE9E FeR S SYee 78] © al QIEno
T H TESSE HEH/ Gohe/ THINEH A hfcqaq & FlEe $i
et FIR e dIR Hifsw
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= 3 TOEAE oS 3 9 | 10-10 mL FIR S Siheu)
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» T WEAfEEd w1 UF € 9y a% feernd)

s T SA W OFE B A FHA 82

» FoFG weETet ® <@ S S g wear 22

T AH FW EE FW G T FW ? fF oI gfvee 9 W @
2 UE W U IR ol o o 9% ff we ey geief (WRE) S @l
21 Um sofee e ®, itk GeH ®eR e § Iufyd s wd
Hrfiferm oravi 9 sifuferan e 21 UH F okt sfad "N § WEA &
ST H TS ol Uh 39 YHR o ATE A ATHSE H ST
TH GOSN & FTREN ST W @1 ST W el wEA e
FANEE I SHIES M o WY a9d B 3 ATl H1 e fou #en
Sl § Sufted fesan we S SmaA o |y et uge e
T 1 T YR 98 FSR oA H ot G9El §9 @d €1 HrEd: STIHISih
F1 39N 9 U6 F9E °H & IR 949 § e 2
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. & 39 feetsiz &1 SN FT ad 9Fd © 1 HE e HEN 8 sgal qel?
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s FHET TF HIAHE dd & S 9t Sfiel ud R STEm § e At owqgsi &
SR 21
s HET B SHASEHA U6 e 9FHa o RO T8 HT A S
s -39 WA HIEl B Ol ®Y F WA o fau § wEEd o &9 soee &l
AR ¥ egdes e Il 2
s FEA T A TR qEl; TH-CEGH, S, TeH, RIS T FARE % WY
FegArS Y S
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FT I¢ @, W, I A geid fFE off w9 F @ wehd 2
s FHEA HI GEA TH H GHA o HRO AR H) T G Goft I gt @ o
fafu=1 e ot Hre gEen § GAE YeEied 998 ISl e g
o UoHlld, Ufeserss, #ieM T Siaaias I sS4 G Hia- Afh! o1 sAfqenafs
T YEH FW@
s HET A 3HF AfE TR o & gY@ g 8
= FET AE T T UAEE o H1 AR 2fTE SR | FTH Aee 2
» T TE STUANE HI AHAT TS H SORFN ad1 Satawdt I G9el Hi suredfa W
. G 21 SEST HE8 @ T e 1 UEE T @ SR S fie 21

~EERE «\

I. WA *1 fvas gF - C,H, B1 TEd:
(@) 6 TEHASE ey T
(b) 7 HEHASE IMEH T
(© 8 TRGANE IMEY §
(d) 9 HEHASE IEY
2. T e A & faww ywEies agE
(@) “hEFalaE 3 (b) Ufceers
(© e (d  Ucwlerd
3. WA 99 G9F 4% ad9 F1 del "el ¥ Hel o W2 dl T Haee € %
(@ WF gt e & U R
b P W @ ¥ T A @B
© T IR R
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4. CH,Cl H ey Ao %1 3990 FT HeHdSH Y H GHid TAARYI
5. ToaRM fag S sAEu:

() TR I

b) HS

(© WA

@ F,
6. TUSTAIE Soft 1 B2 SIRA0 o WY GHSEU)
7. ifds T& TEEfTE TOEE 6 MR W UYHIA U6 TSRS 3T | 9 S ST 12
8. W& WA H e H ren a1 € o fole 1 fwin = g 82 weele S g

faamri o o fage %1 fmior grm
9. FET TH IGF AR F1 ST AHR EEAT W o F w9 H # Few s 22
10. FSR e HI WEA 9 YA HE W 7O o i i auem
11. af% 29 foeme o3 (A« @ ) § 9 &1 S S dl ST9RT YL A e
12. TESISHIS 941 €7 THE1 SAEiih A #1182
13. f&w Y eRgER: C H,, CH,. C,H,, C,H, T CH, # fww "o sifafsman it 22
14. Ggw TS EgW HEH o g THEMAF @ GHH o folu U qdemr sasu)
15. 99A 1 9%E gfear &t feafafy aasmsa)

I » Wik Wieel fe &1 SUEM X 39 A ° 98 ARl %1 Hige sEu)
I » TF S H 20 mL & do/HIE &S H1 dei/didl &1 do/dEEE &1 ad
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BH 9% HP fTe @R fead U W TH HINW $EE 5-10 g WHRY q9EH
fremsw) fagw &1 o=t we faama 3@ @ =ifsw
« HEA B Y THYH AHR H F1E Thd &1 39 S 4 T 39 9 3 ot
foen gwa 2
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df wen # T Hi@ TR omuE & ywed 9, fagm ue A
& ®9 ® Sufted w®d €1 T 9% o O R aa o @ WR %
TEAME F 99 B9 ¥ N o W # R o 9% fRe o & wm =
ST €2 39 % &6 118 Tl 1 Sk 81 3wl qeii o 1o f-fae
21 3 ¥ 94 d Wipfas ®9 ° U@ WK €
SH-o faf= al #1 @ 3 @ o, SeifTE 3 ael & qoeEl
R A afus ¥ s IEFH TH FE T IR I B 3T TESIE
1 FAfYd T q2] B FHfcd ol I=H T UNH § TH TH fawy
T SRy fFar ek suR W 3o+ 9R qw &1 A ° e e
S TF |

5.1 rHTAd hl HARId HIAT—ACl oh SR o
TRfuE g
T wgl R 9 fafa= sxgel @ Wil 1 59 el % STeR W
Fiffepa foran < weran 21 o feafadi & ot 2 oreml & enuR W sEfa
B % ST fierd €1 S, gHM H iEHl B U 919 T ©F W @
Sl €, Safh faepel # TH WY T M W @1 Sl 8| q@l ah
Al | off, e % 9IgA ®1 w9l U9 % GeE 9@ e @ S 2l g6
YR AR A ot e H1 STk UEEl S SMUR W eniihd HH & HE
vy fu aif sreaafeem &1 sxafem fea w
Y9 Yed, 91 dcdl I UIq UG SAH1g W ariiehd feRAn T S-S aal
e 3T T % AR § FER 9 A T, -3 3% w9
e fg T

5.1.1 SN & T

T 1817 H WHA THEAH, R SEUsR 7 THE O ot qel i
el | aftyd & &1 ¥9W & 3= @999 9@ 9 F9 99 &
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I F 3T Tl 1 B e U 4 Faen R e o i aen
F TP AN FAEF o SRE HH U @A W A ol dol (s
T TEY] FFAM, A A ql o Y] FSFHA Rl A SAEd

g 21

sareTn % feru, eifeam (L), Sifean (Na) T wefoem (K) o .
e W wm difse, 59 ] g %99 6.9, 23.0 99T 39.0
& =liform wd wfeEm & 9] gemEl # sfea @ 22 Gifegw

& THY] FoAUE W TEHT GO HE KT S Hhdr 87
= wroft 5.1 # @9 qei % %9 wyE Ry My €1 ae w
W] FEH F AWE HH H W 9§ A9 H AR Fafera fe b,

T R F A qa Hehd @ R T ° SE-| g9E SeueR e for 5.1
AT B F FITT o 3TTHT T
3719k 3l @1 el | ael
|t 5.1 W@Wﬁéﬁ?
g A e @< #1 gar A
---- by
14.0 40.1 35.5 T 1 Vel FA A B
31.0 87.6 79.9 T ST ? T

As 74.9 Ba 137.3 1 126.9 4 i Ui & e o,
o/ 7 9 SfFT 39

9 3@ fF T B 1 WYE ¢ SEUER B w9 € SlAUsR 39 W F e o7 e # #
T 1 dedll | ohael diF 7% & 9 X 9o o (IRt 5.2) | safaw e &Y 7@ 77 o
H Fffdd 9 # T8 IS TFA TE W@

. T=Y TrEET ((1780-1849) —

SE gEhTT SAUsR 4 S & wE § sdufy =AER F
famm &1 9gE #1 3R SqF 9% LEG § WET T =l R
&1 31emEE foham fer 9 s favafaaes 4 wee @

Ay fagm & WFW 9 MU IRA F TE wd Na Sr Br
wifeTm H IAF & T § YL 991 g9H F Hi o (e
@S %1 598 a@ &t srad groi &1 fawr gam

5.1.2 goigd w1 32 Tagia

AU o A A T WEAH H1 d@l o UIEH 1 396 IET] FSIHE
o @Y Gau @i HE & fou wiefed fRan @ 1866 W S dwte
S 7Jeigd 7 96 del $ I $oO9H % SR % ° oFafedd faan
I Gad HH TH] FoAHM ol ded gseled 9 3R fRar 9en 569 a
Jifzm W 38 wara fFan 3= e % yeds sned aa &1 e ued

Tl FOIER FURT 89
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90

ad & TUEH % TEE ¥ IFH THE! qAN TG & TR ¥ FH SN
Ty 32 39 oTew w1 fagia FEll W oy &1 oTes fagia’ &
AH W W S B Feigd o o | olifoEd U wifegw o Tud geH
9| diferm, <iform & 9% eal 9@ #1 3 we afiferm @ deifm
¥ siferk gHMan 81 <eied & oS % Yo €9 F TH 9 GO 5.3
fean o 21

ARUT 5.3 <eigd H I=H

i & | |t T m m o am | 1
(st) () [(fa) | (w) |(=r) [(=) [(fo)

H Li Be B C N O

F Na Mg Al Si P S

G i gt ¥ Wi o W@ WEA E-®wW ¥ M owm W w1
TEE R, g W IETsa -8 ¥ o wmo@ @ faw
& Thel, QUfeA iR srgem smgfa siauel @ stem fRY T B ?) 3 g w1 SwEm
F FE GHAHR Giid FT =N F 8 T2 € fF TP W aR-97 33N 96 T vGF
IfSel G TESl G S BT € q STell ufed 1 9Een §Y gl 2

Cl K Ca £r G5 | Mn Fe
Co a9 Ni Cu Zn Y In As Se
Br Rb Sr Ce dT La Zr — e

W T G o g o uftfea #7

o 2@ T F arew = fogi sed dfewaw 9% @ @ g e,
Fiifer hfeadn & &% YoI® SMSd e w1 e Ueel a ° TEl oo
=oigd A Feq &I % yFfa § haw 56 9@ fammm € aun wfg=
T &S Y ad T8l Herm wifhd, 9% H $E U 9« 9w U T
Ty, e fagla 9 7 = @ 9l

S TRt § T qt B g 9 & o gdem 4 @ a9 B
Y @ fem 3R 9 EEH d@l ® Uh A § W@ R #:noem
IRt 5.3 H TH IR §g Hhd &7 AW L R Fraree don foka
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Hydrogen
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2

3

2 I
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Be

AR 5.6 3MYfH 3T

S941g

Lithium Beryllium -
69 b0 Wie W
11 12 >
N M .
Sodﬂm Magnestum 3 4 5 6 7 8 9 | 0
23.0 243
19 20 21 22 23 24 25 26 27 28
K Ca Sc Ti A% Cr Mn Fe Co Ni
Potassium Caleinm Scandium Titanivim Vanadium Chromium | Manganese Iron Cobalt Nickel
39.1 40.1 45.0 47.8 50.9 52.0 54.9 55.9 539 58.7
37 38 39 40 41 42 43 44 45 46
Rb Sr Y Zr Nb Mo Tc Ru Rh Pd
Rubidium Strontium Yrrum Zirconium Niohium | Molybdenum | Technetium | Ruthenium Rhodinm Palladim
B5.5 876 2E8 51.2 8928 95:9 [Ra)] 101.1 102 3 1064
35 56 57 e 73 74 75 76 77 78
Cs . a* | H . | Ir |
Caesitm Barim Lanthanum Hatnium Tantaluim Tungsten Rhenium Osmiim Iridinm Platinu
132.9 137.3 1358.9 L 78.5 1810 183.9 186,32 190.2 1922 195,1
87 38 89 104 105 106 107 108 109 110
T B Ra Ad*| Rf Db Sg Bh Hs Mt Ds
Francium Radium Actinium [ (Ruthesfordium}]  Dubnium Seaborgium | Bohrium Hassium Meitnerium JDarmstadt
1223) {226) (227) (267) {268) (269} (270) 277 (278} (281)

* AETES

** dferge

58
Ce

Cermam
1401

59
Pr

Praseodymium
1409

60
Nd

N epdyminm
l44.2

61
Pm

Promethium
(145

62
Sm

Samarium
150.4

63 64
Eu Gd

Eurapium Cradolimmm
152.0 157.3

Thariwm

90
Th

232.0

91
Pa

Protactinigm

(231)

92

Ulranium
2381

93
Np

Mepiunium
1237)

04

Pl s
1242}

95 96
Cm

Clrum
1243) 1247}
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21 = T & iR o feefy s & fo fam 7.7 2fEu

TEelA dien TR o wifad & W ® #R IR & fafv= ant as
wge f&an s 21 %59 gfeq 9% w@eg o A1 faftre Sawl | wE s
21 URoTHEEEY %59 1 US®HA 9@ WAl @ e sWR Rl & i
siferts 1 oYfd &1 weh| 9reA T a1 &= ¥ SR & omgfd w9 81 S
2 i 3 o F B emtE & ermww w1 ofvef foge S ¥ T
Tfer 1 e go st UfvE Y SR SR @ B SETEM U gEferEt
F1 TN F WA W e R A 95 I 81 F Wt sEfEan e S
iR F Feofn ¥ Fret & fow w w §1 3 g e st weE
F 9 ¥ W TR R § FREEe ud awed 1 @0 A Rl
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ferarerea 7.3

- fa= 7.7 3fEu

. fo7 9 3o T oq gt ieE w1 TeeH e
T 4 v ufuEl # gmes § afvla fean @ 21 e o gEel #
Herd ¥ UF AR % WY F91 Hieh ARt 7.1 ¥ gEEg o7 ufEi
% ar H SHESR 9 Hi

IR W 3F wH W ufaar s €, dfeed ' o et W sifeat
T I ¥ AR YRR #1 sifvmen, s=t #) gfg &
gragHds e 2

Tg U & fou fF gaf=a ofg & el $9 @ F@ €, 3my
&9 SIEWI F1 TEN HW &1 THF ok Uohe W BH A 2@l ¢ AEEE
TH T96 A AAESHE § Fafgd!' g6 A SRR W IAEH J9 A9E
o eI €7 AU YU eiHA 9 o fae sEeE
AEYTF 7| AU FEEESe, T a9 99 & IUTST H1, THR IR
4 frso w1 € A gfs & e Sope dqed Sueed U S Hehl

fram s gu=g
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AT % GYONU & fou srEE sAfrerd 21 Ak guR SR H

7 9l ¢ fF B9 Tiae 9 ufEa @ 9d 21 3™

TR H TE A0 ol gE A 21 F 9 39 A 7.7 § sraguty &
' FT THd Bl

el

4}
4
3
3
33
g
:

A

w9 H 3§ 3o &1 eiewE | o
A | B § SR S SRR ° vy T w1 fEhh w0 | geEa s
?1 9% 7z 3faa wen o wfew =& e € o R o v W ag o @
#AR ®E BHRE W9E H1 RO &l 2l

Ifz 7 3o EvaE ¢ % T+ wewm ufgs A ¥ e
wifew af &9 ush frafafy #1 savgsa @ foe@ 98 fan wmn 21 wifaa
B aret B F1 9Ha @R 9 F e gaskor feafafy @ feen s
21 e % foru, afz iR § v W 4G W1 € 9 39 ST &
FICTH TG (detect) FT T 7 a0 TS sHfEw § few Fgfem
wifad et 81 59 SR ¥ wehU T HH E 9§ dl sgfed &1 9e %
B S 21

feraerea 7.4

T 37T ufeE g wfaa w1 €, foes fafere @ w9 2
T, 31q:5E! AfuE 9 fRe T s & s W Eroh 7.1 F f wifsw

i awin | oo g |
1

gfg e b Uy W & g wia w €

()

% |- gEdeE UM Wi w1 9fg & o SuesE W e e
3. | - [ ° Y TR A w2

4. TEERTA  gum -

5 - HUEWA TR W S T @ Wit =%

Frra e 81
6 R wEeum -
7. W - el e | THA & EE U w2
A
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. Sq 9 TeEfie gu=d 9 e 27
2. HEEF g T9H % SUAN H G 4 4 St 27
3. W9 UgHel U W gifad gt € o g9 YR ¥ #91 SfEar e €2

4. UYHE o Fo A Fi Taferea sgfem =1 S9RE T #91 &1 J6l 87

s ' R
s TR YRR § FEE0 U8 99=E &1 & dafaedT aF a1 A &6 2

» R O H IEREA H fqead G, e R @ srfsew fren o effea fen

S Hehal 2

» T GEE FE & fau qte @ foaem emEn # ygE S 2

w AR @ TR FEGE g e wra e @ e e Ui gr e w5 R
»  TEEGTE THET Ry R Siq S § 2@ S )

»  2F S & w9 § I 2 € g 9w § gfed aae T F fog e e
L - giaA &1 fwan #1 gl feafafy fafa #w 2

—EEEED N

|. frefafas § ¥ +9-91 Ry 6F 82

(@ 3gfe (b) eTRIfeEA
(© TERSA (d) TR
2. & Al FINTR & T Wiell TH F HEd B
(@) gfueh b) fEr=
() T (d) 3mEm
3. Hiss ITEE 8
(@ = & fou (b) ®F T & fo

(€ YRR F1 §geM o9 & fau (@) SWe g
4. TR YT H WE @ F % 27 U fufa w femnr ifsg sel o sfaa wer 9
FE T8 = @ B T Al 39 B gHdl 27
T AR HIRTHT (RRF) F1 GEA F9EC a1 $9F FA H1 a0 i
KT W YHRIAA e YR Bl 272
TEes] d | T Sohal & H o =Hau™ gim?
Ry H gt e fRe R g 27
% Sfta § FriEn ud g9 & d9 S N SEavasdl 87
srfess forand qun sfaad frad wh-g @ fva wr fim 22
. Siqgetl d e wd aaed o forg dfaee qen g fRafafy &1 ga qen safas
[contrast}'uﬁﬁ'ﬂ[l
(12 - 9= A i qon gud 2 A @ areft a5 wlieh § w0 SR 82 v

— S0 ®No W

1
1
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& 99 &1 fFa-fafy @ == $0 ¥ @ Ry, 39 ge
T IS S i Hd &2 aad § G0, YaE el Ioas
Y EYTH SS-UshHl 1 go ° fordl sAfte (Sfg) =i Sifad w4 % fag
S SEYEE TEl gl g SR, Sfa H1 Hafd I FH o foau srafus
Foll o wE gEdt 21 TR o 39 wehe | et S o o e, S
3SHeh Sifad ®H @& foru sievas €l 8?2 %en § 39 v o geifad W
Qe 3Tedd = B
M 9 H W f I e, W T W ? fF e fafvm se sifen
iR 2 €, Fife 3 577 F@ 21 AR 98 9 Tha @ aon i oft
S g 9 g A 3= el e, @ e € R g I s
=1 g1 off & =oran fEdt T o 9w S e Siel w1 favre gen €@
e 3UF e &1 IF HAG 21 BH hY gl weral € T 9 =fe uw g
wyie & 9e €7 9Ma: B9 UEl SEfa Fed & e o UhEHH
fe@r < €1 o@: S ST arel Sie Gatd 1 ge w8 W wgd 9
% ST g9 feEd 2

8.1 &N Sia Yuid: (U WideRid o GO wid &7

fafu= el #1 sifased, THR T8 Ffd 99 29 & SR & 3§59
Tt 2 21 IR #1 Afaehey g9H F o foae e sifye ff guE g
e 37d: 3T U W T G g o 1Theq 1 =iy Jar Fl
21 HE O W oY U5 Y € T IR & Fuek W UQ IH Al [
% ETT-DNA (fe. swiiEagaciis o7w) & s ® suafs
U T W39 Bl & S S 9 Hafd didl § S 21 S % ShEw &
AT o WA gyawn &g g fifed g #1 ww wdw ok fa= g
staedl | o9 areft Wi off fa=r g fafe= wide o # o sidaa: s
siferey | ot fafaemar erm
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Id: S F1 ge TS ST (DNA) &1 ufasfd s 21
1 yfasfa a9 o oo sifvred fafy=r womafts fFael &1 Swm w5
F1 S PV § 3T YRR SLUAY H1 o fapiadl sudt € adr S
TH-TO W el TF1 MEvah ¢l W SLUAT H UH Yagid & gu
FHIER H W@t 30 gfasfa & 369 el fa 34§ F™ T8 Fem
it o WE & T Sa-VEH % SR &g we FRE e
o T erh zefae StuAw &t ufasfd a9 o We-me gEd SR
GO 1 G A Bl @l €, 39 9% SLUAY F Wfastadl faer 8
St 21 aRoea: T v A @R | IR s 2

g A FIvERN TEf TEEEE ¥, W A qUiEI geed 82 39
Y9 &1 IR 3 9 W R Fa @ fr ufasfa #) wfmard feat aeneda
¥ guifed et 81w ot Sa-vaafir gfwa guisde faveada T& @
¥a: g oifera € foF SiwAvw ufasfa =t wfea & g9 fafa=ar s
oitomea:, s94 At LA yfasfeal tHEEE d g, g difes
ST, &1 guEy TE g 8 gehar € fF o fafyead s su w
LA, #1741 fafa 39+ FIET WIS & WY guEied Tl g U
TH YR FI Hafd I WS F1 g AR A vfagta F#oEw
fafi=rard o S &1 eIdi| 31a: Gafd SV T Bd gy off fopet 7
frdft &7 4 wF T ¥ fa= @t F W § e el gg fafad
Sa-fasr #1 R €, foge == w9 sre s § )

8.1.1 fafiy=rar =1 wg=

ST ST & BT SUART T Sial 1 GHie Wiad § T stver fehd wgo
FW & 59 & A0 SLTAU Sl @ sifery Sia 1 urife S T
fese & foq sida wewgel € S o9 fafme feha & g <t €1 o1:
foredt wonfa (Tfivi) #1 wufe o wifda &1 F&9 554 § 2

g, i W o uRed o1 wE E S S % Freem d A
gedl 1 A9 FH A1 AR B ThA 2, A TR W g Agen fH e
fie %1 2T T@F F9 TR 2 AR UH wHiE Iy Fehd & g
g 91 freha § $o 39 wRddd oW & A UE orEen § wafe w1 gy
farer off due 21 Wy, At gufie & <fai § o fafa=a el @ s
Sfifed A *1 F5 G 21 or@: A widen S ® 9 S el sherogs
F1 HE G § a1 dfvass FHF (global warming) & HRUT Sel &1
A9 &g Wl § A Sfeshat S safte 7Y S, Wy S giadt s
F% Ied & Sifad wa € a0 gfg wW §) om: fafu=and oivis =t
InSlifaar s W@ § SeEn €

g o T w2
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Awan, s = gomm § = qew @2

el o fafa=an wfvis = fou & e € W = & fou devas @8

e, 7
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8.2 Ushct Siial W WA ahl fafer

ferarareTa 8.1

100 mL S ® ST 10 g ==t 1 =iferu)

TF TEFe § 3 Ao # 20 mL R IHH TH gIH A s
eifeu)

TEEl % H@ H €5 § oF H (HE T W™WH | T@e)

1 7 2 92 UYEN, WaEde ¥ He-gad w1 TF 9% TEe W aH 39
R Her-feerg daEu)

Y&AaYlt 1 Werar ¥ s FH A0 FHifu

foraraRea 8.2

Tad Ul & TH THS H 9l H o X 3L, 79 a1 I WH W
au|

sEdE o HT GeId 4 WIEY H gds &1 e Hwifsu

9 TF TE & yHu wat § i e

A #1 3fg e sl frasan o Faw #t gfs & d F1 ge
HIfSY aen 310 Hifg 6 38 == 3w 2
3 =l o A 6 S fRE YR % W §, #EU, §9 WA 6
fafa= <fta arca o foq yoR 71 #@ 2 fafa= Sial & w39 =1 fafy
I iR sAfvwey | R w2

8.2.1 faw==

ThohIeTeh Sital | hifvept favmsm stean fawes g =g el 1 3cafq e
2| forged & o qieh Uik fFQ W sMe Siem) qUn wiEhen &
HifrhT faae gR ga: & SR 9 W fawea B S @)1 erden 9
el H ifvreR foavem el off 96 9 @ g 2
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ferarereny 8.3

I T T TEe H1 geugul
HI W ¥ ULy FHiferg
6 yR often & fgEea #1
TEE F1 Y401 HifSw)
3@ T TS F g SifSw
WY, T THHIE SEl i
T afuss gufed @6 21 Seewn:
AR ok U], SEH74T § IR o
T fi W wE & wH gEH HOE
Bl 21 wH el ¥ fgge ww fauifa
I T 7| T Wi, et
¥ T EERE GE T A SEE faT 8.1 (b) T H fFEeT
gafa wifvEme § fawfsa & o €, 59 sg@ed wed 2
TE 3R A FifveE 9 9- ge SN H HINE § T & 9K € adn
wWad ®9 ¥ 9fg w0 € S % w9 e 8.1 § <@ 9% @

8.2.2 @Eq

foramerea 8.4

ot sirer steran arema e s Tew B faar @ i foed dg &
YA TEAN 2, 399 F9 A UHF Hieu)
TF WIES W UH Al 7 qq da@n)
3 4931 W ol #1 0F 9% 3| R FR-Tew § g% dfeu
et & A9 ThES F YA FHifw)
1 Y TR dgat o fafa= sae wewH whd 2?2
T GO 9 Gghiive Sidl § S # W fafy wE s 2
IR : TR AHr=Ia: faenfaa 2t srR-9R el o afeq & v 2
7® THS YA T g W AU S () § fowfaa @ wm ¥ frawem
8.4 & UeUl & YR W T e THH FRU TGN THd 27
W TE G TgHIE Al o fou g 7E 21 9 Wl €9 F FifH-
-y famfaa & e T F@ 87 THE SN0 ¢ fF sfuEd
agwiv st fafa= wifet & age 9= & 7@ 21 favw 9 &g
fafere Hifdmerd Gfed e Sas &1 o S & a2 Sas Gfad st
I T B, WR A T fufq o fafvee eRt ?1 UE wem syafem
wffterfa § FRTEH-T-F I favsm seEeiE 21 o@: g el
1 9 o fou eenga afus Sfed fafa 1 seEvgsa ed 21

(b) (c) (d)
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TEHIE SEl g wgE U 9 g T @ fw e e
HiferepTd fafere wr & fau gy 2 21 39 9w sHae &1 9Rued 9
TU 3 YHR & Siai § 9 & fog fafite YR #1 SR e g1
e 3% YHR Ft HIHS F T A 22 79H S ¢ fF S A g
ot HifvrRrd g =fey, fod gfig, #m, wawor qen 3fea ufifeufa & fas
YhR I HIIHT A1 H1 &Ear g

8.2.3 UFEgWaT ( YASAA )

qofedoy faufeq Sital § &9+ Sifas oI 9§ T Sig o i
I & el 81 HUia Ak fedt wrEe e aa-fasm @
Tl ® A 9 THS W T2 W € df 3Wh 3 IHE
gfg #x U Sa o fowfaa @ w9 €1 SEwn: wEe qu
wRfen 3 W whE AR wE gRe § w1 e 9
Al v ghel faemfaa ees goisita &1 fmfor &2 2@ 81 =7
qreRaT Feam ¢ (97 8.3) 1 Tegwed (Fsi) fafere
FivERe gR1 Gufed e 21 3 SN & HuwE o
B e R R R
¥ A fafa= wR # FIvE T Sas T 8 98
uftedA wgd =afted ®9 Ud %9 9 e @ o) ufEdd wed
£ W qegyed 9 % GHH T ¢ TR &I HRU T8
t fo yd® s & fd ot 9 ) FR W gERE: T
S 3= 9@ el

8.2.4 HFer

TR T FO WOR TS BT & el HIRISA B ST geer % fou
FW 2l TR § FHNEEd & fEf feeE % R T ™ | SER
forerfaa &1 9l €1 98 SR (Johel) 9fg L g 9% e ¥ "gel Wl @
aen ot faswfad € 5% | SO g Tad Sig o9 Sl 2
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8.2.5 Ifash yaed

H 9gd § W9 ¥ e e 9w S8 Sig, o qen ufeal sugea affefae
¥ foshfaa iRt a1 91 39 i 31 s Sige & fauda, e a9
TH &Hdl &1 39 5 &1 faft & w9 A w0 &) WA, wem e 190
SiHt e gada 1 aste &1 S9En S0 ° ot e s 21 T, e
AU HR T O I ¢ HIAF YA g I ¢ G F i g
3T G T ST T TH Tl %Y GHA H @H OO &1 98 UGHd ohal,
G, T[eAE e Thet S 39 9l 6 STH o fo s @ S e s
H HI GHA G gk &1 HIAH FAEHA F1 U 9 F@ A 2 fF 39 yR
S gl Y HAEE w9 @ W9E 98 % gEH @ 2

foramereTa 8.5

. T e A SUH] Faw w1 Fla Fi # 39E 559
T faar 31 82

. 3716 I BR-BR THSI H W YHR Fiiew fF o H @ 7w
T & R FB | T

© WH ¢ H FE B Yaol 4 991 FT Y Tien Hifew) Hicn
() Atz F U SR ad f T A zwE # g wRIH

- I TS oAl 9% 3 THeE ° e 9 ufiEdHl & gem
i) =M a5 & § 74 a1 ]

© A A W THS © W W We 9u - fowfae @ w© 82

fax 8.5
sﬁmamﬁﬁammﬁﬁﬁﬁmﬁm@wm&ﬁmammiﬁjﬂ;
ga § iR ot € aen w9y § fawfaa @ om € (fe 8.5)1

ToraTeReTT 8.6

TF HAr@re o)
- 3 T THS | 39 THR FIeT F voF § FH 9 FH TH U9 599 T
« 3 9fgdl o T A1 9 % FB Jhe FIeU|
- avft ZHel % UF A F 5@ o A a9 o §9 A 9 3T
S it
- FF ¥ THS ¥ gfg o € qun T o feel #)
- YA e ¥ P frepd freee g 2

E W FE w0 e 145

2019-20



Fdd Hase
T HauH dEAE § N F Fah AYal SHH! IS 1 qe F v o a€EE
/| 9 ¥ gue o AT 9 ST S ) 3 HIERs w Fm diee Wieaw § @ S
E 2 fomd it fasfsa et oFs SRl w1 o 998 a4d ¢ 59 e
o Fed € ol H g vd AT & e gH U o WA o T 9 2
_ o9 H e faedt & 9 %4 € w5 9 ofg o fofaa 9 &= 9 &) 30w
y oA qe g R T 99 9 o Y geHu-ge iftfad o s fe
S HHD | 3 qHAD B ST WA Gt D o waed § feen s @1

8.2.6 Siu] THTHT
g%, IF T dEEe el 4 ot fafre s wwEd o s f
4T fFaTReTy 8.2 W W W YN o WM 9 G fgefad gE off| a8
[T F FAF G 81 A I F OGN @ 21 W T aqsl W
GeH Te8 (el) WA A § A1 oidt @1 3 Te8 SeEE @ e
fasiy Hifyrd srean e 9w 9| (A9 8.6) €1 FE e gfy
FTh TEAE & 90 W9 IO Hd &1 S % R AR uH Aet

L

fufe et @ < wfdeper afifeafaai & SHat W@ &l €, 79 °de &
) ¥ § 9 W 9 9w @
T 8.6 o ok S 1 o fafeE 6 e w6 3w A o dd
e T T ToF Had THA S W FT B TW STATE S FEd
g3

2. o] g WA 9 g fRE v enifae g €2
F A FB FIU G Thd ¢ (G T Tod @ 5 e g 9w S
4. o 9l F I & fou wifaw yadhs & svEm w& e s €2

8.3 ¢ifiter S

T S &1 39 fafy @ off ufifea ¥ fomd = wafa o= @ 3g Q@
=ifte (Tshel Sfal) &1 AR et €1 7 d The 9 gatd 9981 U9 X
THdl B, AR A & e i ¥ T4 g9 I@H 8 GHd o) W@ el H T
Fafd I FH ¥ W I T I O FY SIS et €1 3] AR
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S i TR 1 87 F1 STl S H F9 g €, et 5=t '
FH F TH 22

8.3.1 difiTeh =9 WUTreit i ?

wHe (T) FifvE 9 9 Hafq v & a1 § €L & giastd
o Td HIVEHE SIS S € STevgs €1 S| T wW W ek € T
ey, fapfa 1 awie qofa: Foned 7€ 2, ufoomd Ffet sha =+t wfe
¥ fafa=ar @1 @9 € Se #1 v =fe fafa=ast g gifam = @
Hendl, Tg TS & wAfe § 9B 9 A fafv=a 38 wiefs &
a1 990 W 4 GEeEF 21 ofd: Shdl ° W9 &1 $R uE fafy
sfie e 2t foud sfus fafa=ar 3= &1 5

iy Ay, s 1 worel goietn gerd TE R ue so 9Rus
arava ¢ o fafs=rar srda ot 7fd 9 se9=1 et 1 3k Shw el
i franfafy %9 afigs o6, @ 594 Tl STy, Sfapfadl HivesE G
& WY AHTE T W@ U uRom: e S geg @ S oFd: ufted
3O F & WA HI Y HR T S Fehdl 82 Yo SLUAT wiashd
¥ ot fafe=ar & wg-ae yd dfedl #1 fafiead o Sufea 26 wd 2
o7d: TAfe & < el o gufed fafo=raeti & T off @t i 2 =fw
Faf o M e i@ 2 em: w g & 2 fw
Tz faf=and efere 76 €1 @ e i Twa Sial %1 fafa=aed &
HaeH § fafa=ae & @ Saem 3= 2 =i 39 wed § J1 fafa=
S T o © o7 Yo A 399 39 H SFE gl et S W |
fi= Sftal § W SLUAT ®I qAfed e S 2

W Y TF AR wEen U e gt 21 Afk gafq ff F e St
& T F O T R, A TIF W F AT Foue @ e
I T0& AT BT S| THY SLUAE g HIveR Ted W e 22
F1 oTAfys G9E 21 39 GEEl & GHIMH o 6T gW fHa ads |9
THd 87

TH TR A 9 9% € R S-S il & Sfeemr sgdt ot @
TE-I0 Faki HI fafred ded I 21 ST T S GEgE Sie |
T4 R G foud fatre o § o9 favm yar 1 Fiftewei &1 ™
et 2 ol sfa 1 w1 Fifveme 1 e sl #1 gen el e
g 9 ST HY W e B @1 Aw wifveer fawee w6 ufwer
ST faweH Fed €, % g0 W fawan swan 21 or: | fa=r el w5 g7
TF FIHT ATE 5 H I GRS (SEE) At € @ Safa
¥ UREGH # HeN U LY H AE (i @ s 2

g o T w2
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I g gfg we e g g She o fasfad @ € s o
H WeR ff W@ g =ifen) oifd TRa SE 9 el § OWE: & S
HIERS (FHH) FT MFA & AFR F fov FR T T dAzan 3
TarEfa off 8 Td €1 Wy 9 € wiiftE feered sfuw sfea g 2, 5
FifvEed ot faftre & St ¥ T SEE-FIRE SiarEa 9t e @ ue
IH AISF w1 qATE Her o g 8 SafE gEd siarEd s uE At
nfeeiie et 21 el SE-Hifee # T gme au fm S S
¥ IS 1 Wer |ied g €, 39 ueT e FEd ¢ O $Y Sum
T ¥9 3@ fF T < UFR & TS ® Yo HI AGVIHA 7 R TH A&
SAftea (SFei) § fawg s fee @ qon g9 el § W w@ AR |
ifE FR W e g e R
8.3.2 St Urell ¥ wifiteRr w9
ettt (UfSEred) % S ST ¥ srafed g €1 3 g9 o fafu=
aril & fav § wed @ v 4% F-9REed, @ (YEED), W W
THHTU YR TS Sehat I o H 9T & fod SHA-shIfemenid erdt 1
YEEl Ud aedsel % H1 %1 8 Whd 87

S U H YFWR ATl TR § 3
. HE uH A Sufterd g ¥ 4 o
' m}gﬁlﬁfﬁ%—sﬁﬁ%(m,ﬁﬁﬁ)lmgﬂq

¥ YheR Ud SRl JH S9fted B €,
; ('sEd, TEl) @ 3% IwAferdt g wed
™ Bl YT T S B S WOH F 2
WY gErd: e 2 gehd §1 e
At T <@ B R Sm o R 9w % e
F P E T TS FTF den € @
WAl 81 ST Y % Sy § aftyd g
2 TN TE TN H AR SEAA B AE A ARN H S ST F1OSMER W
IY-Fel AT HSWE ©, WA ® a1 A1 ofdeh1 € qen e 9nT afdenn €
S wrr: faufam e 1 siewm # dfisie € € qun werw diwie 0w
Ae-FIYTHT B T WIRT ZR SIfed R JHF HSWE FY HSHIVEH
(W1 k) | HeArad & Sl €1 S hIfishiel o 39 e steen e
¥ s ol & foed U g § fawfaa @9 #1 awa 6 R

d: TR H] GohER § afdeml 9 TR0 1 SeEvashal gl gl
IfE T H1 TE TR SH TN & afdem W g & df T8 T
FeoTd ¢ g T TN % WS W 9 W W 84 ¢, @ 39
TIRITOT FEd &1 U6 9 § S T 9% WSV &1 98 S arg, Sd
U FOt S TEF R FIA BT T

2019-20



WY % ST, afdem W EEd &% WA W EE & SHewE H
oot M- T T A &1 T o W @ A [T T
eIt @ e afdesl § el g8 diwie a% geddl €l

fri=m & wvEm, e A eRw fawem @ ¥ qwn dieie ® o
forpfaa g 21 st ¥ U Fer st fawfaa e @ o @@ o |
uftafda e s 21 sfenE daa ¥ gfg *a ¢ au uRges g %
T | W e H Awee, TGS, (R, affE o afiem
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e o o A9l 3 T HEe! 1 ol I AE0T 91 SHhien giatae W
q 2 S

yfafda 1 A+ SfEul Fast y&id, feufa qon fa & @es & ang
9T AUfEF FET e Hifou)

=g fFaeam #1 omad & e fufid & fou Seasn—

(@) C ¥ &€l Y, (b) C |, (¢) FaA C & &4, (d) F W a1 (e) P 3R
F & @4l

T 4 U feufy § av o W wfafde g @ S ad) 39 sreeen §
faa =1 feufa =1 sifsfuifa Fifsw 99, 396 s wfafss =1 @
Tdur § <fEm)

399 W& 1 A FHIfSC qen ARviEg Hifsu)

ISP fHarery § 9 @ & oada gUu gm s4 wfafsd &1
wehta, fearfa aen @es fag p, Faen ¢ & gy fag #1 feafa w fsit =
21 foa #1 oo fefml & fou a7 oen sfafaa arafas 21 fda =1 o9
o feafoal & fow g s e 21 fom =t feafa o srgERr & wfafes
arefefa, B M G9A WES H OB 21 3 YeOn & e faewon, enuss
féem = forg 9ol 101 § e T 2
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AR 10.1 fwdt s@aa guu g faa &1 fafvy= frufea & fau a9 yfafas

G e Il 4

F%E F | Frfa® T8 3R]
ﬁgm
cE®m F @1 C & o= BN At a4 IR
C W C®W qaHE 9ES grfass 91 I
C @ F & &9 CI¥W faafia (==1) FrAfa® A S
F ™ Ha W safus foafda Jrdfas q9l IRl
Paul F & &9 T % S faafifa (sr=1) TG qer e
10.2.2 THIUT RGN T SUANT HTk MeAT U GRT 5
yfafaat w1 g

e YN gRy yfdfaal o 999 1 2999 89 T 3@ @ig & o X
THd 2| el <00 % G @ uw it gee o faia fie W faEn
Fifew 3q e 1 ya@% Si@ am us fag faa w1 9ifa s@ w@ 2w
fiigatl & g § oa forwl s Bt §1 fie & wfafaa o1 wom feio
T % fore, oo smvm s WA R fig @ frer Aol fRe #
foemet wem o 9 YauTaR F9 A S GEa € 9oy, R ema #
wyezal & foq < feeoll W fomm e afuss gfawrses 21 3 feodl o
& fF i @ wadd & gveE 3w e # SE emEE
FHH § FH 3 Waldd fewn & gfoesss 9 fed fag faa & wfdfaa
#1 feafd Fa +1 1 gEdt &1 fafaa o o fuko & fou f= § 9
frdi off 2 fFoll W fomm e <1 T 2
() 390 & G&T 3787 F GHIR FHY [0, TUad o v Taad 9ol
% Y& BIhd 9 U AYe I9¢ 340 F YA BihY 9 quia
B el 2 g8 e 10.3 (@) ©E (b) ® <9iEn @ R
(i) S79ac I & T Bihd T
ToRA alell f#TT 379ar 3vct
e = R g \
frfrm  fat TR % — NS
WA BT SE % gEiE ail [

frenttl 38 f93 104 (a) TN ¢ ' o
faz 104 () ® et w B

(iii) 37FdeT TYT F THA FF G d -
T FIeAl R0 s1gEr 39 ferT 10.3
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qYor & FHal PR HI AR RAE
0T, QUEd oF YvEd SEl 99 o
IfEw amm qaEfda @ S 21
o9 10.5 (@) a1 10.5 (b) H 9

far 10.4

P\ F C
(b)

T 21 YETY & fE I ouy @
Tofey a9E I & e safaa
ool Tdo1 o WadE IR R A
% arfew wedt ¥

(iv) 3fade guur faa 10.6 (a) Aan
I <90 = 10.6 b) & fSg P
(40 1 yd) *1 AR g&A A%
¥ foder feem o cwufaa feor,
fader faon & & wwafda &6 21

~ ) --
N/ \\/

(a)
fax 10.5

safaa aon wEfda ol emaas
fag (fag P) W Y&7 315 9 TOA
HIU TG T T o 79 H1
g w8

g Wae fe e adt feafaai
A qedd o fad @1 9o e
?1 ey fag w smfaa e
M YR WEfdd gt € o aueds
0 1 UH T AU HI0
HE o SO« B

ferarerea 10.4

(a) Tader FUUT AT Wiafaa =T
a3 107 (@ | () 9 f9a =1
fafy= feafaal & fau seaa gdo
71 wfafaa &1 591 foor smat
BRI T9IE T 2

Troft 10.1 § < T a9 w1 s fufa & fau == e s

gifau|

yfafsa =1 M fuifa @ & fag s gd s o aftfa #1€ 3 f

A THT B

s foal =1 gar fa= 107 9 fiw o fasi 9 =ifsw
Yo <9 | 594 el ufafas 1 yHia, feafa qen smifas aes =1 v

wife|

A RO F GlausEE WY | gRoiEs S
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=
=
L

I'g
/_,/ N

AR e F }P F B yp B

(e) (n
faT 10.7 3m@de g9 gra gfdfaa &1 a9 94 & forg favor sma

TadeT FUUN oK ST

IFgdd YU FT IUAM WEG: 2", THAge 9l gedal o SAUuEl
(headlights) § YehTe1 &1 wifeemelt Hiat fhTor 91 ura &3 o fag fea
W%Iﬁﬁ:ﬁﬁ@%@%@ﬁﬂ[shaﬂng
mirrors) & &9 § YA F1d ¢ <a Toeve ede 9o 1 39w
& Jai *1 w91 wfafsa 3@ & foau w0 ) 9R afza § gd & g #)
Ffga w1 & fou 92 sEaa i %1 SwEm fE S 2

(b) 3IWe FUuT gRT ufafes s==w
U Sfedel g4ul g ufdfad @94 o an | seAeA fear €)1 3@ gW
I T4V gRT Yfdfaa 999 & 9 H eI &l

TeraTehea 10.5

¢ 3T U9 AT 3W UH BY § yHigy
- T T A UH i wEl dfge wwfew

Tdw § dfgel =1 wiafda 2fgw) yfafas dien @ =1 see? #=0 7% B @
s faaffa (srg1) €7
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gt ®i R-+R 90 | | A SEw F0 gfafa" i g s @ 91 951
T ST 2

frarReTy &1 "EyYE® asust| Fas fF 5@ f99 #1390 ¥ [
& 9w ¥ q ufafes w6y & free am 2 st S99 SR ¥ =
ST €7

391 UV GRS Wiafad o1 2712999 3 o foe ey fag =1 o1 feafaat
W R wW ) el Rufy § fiw a9 W ¥ qon o0 fefy § fiw
T ¥ uw fAfyea gt w21 fae #1 @ < feafadl & faw swa <du gm
T U gidafssi o fwwor @l it FHv: 59 10.8 (a) d°m 108 (b) H
<yitan T 21 uRomEl s Sfera faerer wwoit 102 F f&an mn 2

(a)
faT 10.8 397 390 grT Fhafad a7

Hmﬁwzm?:tfwgma?ruﬁmaﬁu?ﬁr feafa aon emiferss TEw

T T e T

Ti%d F W 390 Tty Bie, fag ST a7 Hre
& 1 % HES
A U1 40 P aul F < o4 Eici| NTET qe e

F@EPHAT < wS

A T AU THASA TUYT, SAadel YU 91 39 <4Vl g Wfdfee a9
& a9 ° sEgA TR €1 T @ sH-a i e 52 fae g wfafae
TACM? R UF fFarred g 396 =9 Hi

feraTahea 10.6

THae T90 H R gy fom S #E Ty Ug W yfatse 3@
1 19 qui-waE (full-length) %1 9fafas 3@ & 22

fafg=1 Tes & wHae IO ST FERT SRUET A Y 9§ faE
Ty gfafea 3@ o 22
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39 FoFare &1 aae Tv S <BUsY| F1 I8 390 faa w1 g wan
1 wfafsa =1 9w 22

3@ UH 39 YU TR TH WAN i SIedsul 41 S9! herdr fHe?
39 YU H1 SR Wied A FHife)

M UF B I9a 40 H fE 39 wede @1 pi-war #1 wfafaa
TG TFd 21 3N fFel 1 TH SR ° 09 & T 90 qeHed $ 3R
M g 2| AR 9 FHeA S fohen @ Wil A far o ot 5| gdu
e o W Yfafad 1 3@ 1 YAH HiE| Hehal FHl TRd: 3@q & fa
3MIeh! R | T gE a9 W 3fad WM | @1 A g

39 FUUN & SUINT

I YU H ST WHERIG: dREAl o I¥E-399 (wing) IUUI % ®9 H
e s 21 A 2 AT F Uvd (side) H o BN ¥ A T SREAT AT
e & el Bl 3@ THd § e o g €9 9 9ed 9ol §o) STd
Tdul w1 gEfen ff wofrwa [ €, FifE A g9 d@en fafsw @ €
Tafy 9 B el €1 39! gfe-a7 Wt 9ga afuw € abife 3 " w5 an
afted 210 21 31q: THAel U0 T GOl W I UV GEGE I S WS
% ogd 92 &7 #I @4 § g9 T 2

o3I

2. U AT TYU HI Ashal A1 20 cm ¥ SEET FiHE T B2
39 Y0 1 9 gae o f§a w1 drar awn smafia sfafda e g
4. TW Al W 3G YO FI U¥E-399 U & ®9 W FhFa i 30 87

10.2.3 Tiei YU gRT Wieds o fou feg afuet

et Ul g1 YW & TEdd W faEr w5 99y 'w s fAfvea fag

ot w1 arer w1, ford w4 e fag ottt #ed 81 39 afoE |

T & yd (P) H g1 fag e & (Foa 10.9)1 <00 & gEA s W6

v ggfa #1 x-319 (xx) forn s 21 9% ufe f= wear 2

() foa 939 gdo & o i T S 21 suEr 3 @ R edn w e
Y Y & R 9 Iufad g 2l

(i) =T AW o GHiR G IFE W F oy | AW S €

(i) T& fag & € A (+ x-39 & sEfy) W 7 R A wETeE
A St & Safd qa fag & 9’ eI (- x-31 % SEfew) W
Sl o At S €
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FAE TR

F AT (+) |

x

SRR @ ()

(iv) H&A & F wded au FI H AR
(+y-319 & SFfw1) A S arelt
IfEl oA A S E

(v) A & % cAdad g9 7= H IR

(- y-3191 o srfesn) At S S
TfEl woTens T W 2

N
fa7 10.9 7ty g9 & foag 741 #rdia fag 9wt

186

B o
Fai A9
F AT (-)

A

=4

TR afvfa T2t i fog afaret smaes
gl & forg fom 10.9 o <orft T €1 T
fag oftardt <o &1 ¥3 9@ wE e
Tafa snfes 79 1 7 FE & faw
T H T 2

10.2.4 SUUT A qAT AU

e 0§ TE qE @ f # gd, fa @ () Feardt 81w F g
¥ wfafea 1 g, fafea g () Feamrt 21 sMUH Teet € F0 T F ya
¥ & EHd &1 g, BHE I (J Fear! €1 37 dH AE 5 g
Hay ¢ 59 0o 99 gm0 weqa R st 2
™ A 1 9ER = F 2

e 1

;+;=? (10.1)

7% Gay | Yh o Teid <4l ok fore qen faa w1 | feufaal o fo
=1 €| 9 I T B GHE, S 9 I GA H w, v, fA0 R F TH
yfaeenfya &3 @ Syl T wEE fag oftardt &1 wam w5 =few
e
el 24 g1 3= EdA A smifes fowr € fed @ g @ fe
#15 yfafas foa =1 spian famaw 1 smafifa 21 @ wfafsa =1 S9r @
faa #1 S9% &% oFua &9 9 =1 fH S 2

Ife hfaa =1 a6 8 9w h wfafsa =1 S9E @ @ Meid g g
IS A@HT (m) T gEm

yfafaa =1 = (h)
m = : o — -
o= =1 = (h)

s
= (10.2)
h

A m faa gt () 7o ufafes gt (o) 9 ot defia @1 59 o5 fran S @)

m ==

: h' v
AGET (m) = '3 = - = (10.3)
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o7 A, faa #1 S9E oers ot s € it foe ue: ger s
& IR @ T 2 onaE wfafsa & foau f g # SEE oS ot
=ifew| qenfy srafas wfafssl o fou 3@ wores o =ifew) smad= &
uH o RIS g 9 9 g @ R ufafes awafas 21 e o am o
yTrens fag warar € f ufafda sart 2

JETETOT 10.1
ot stfemaEe o 1 &1 399 3@ & fau 3w gF o S9a g
%1 Sl B 3.00 m ?1 A T 59 39 90 ¥ 5.00 m H g W
feor & @ wfafa @1 feorfa, wHfa o Wes W HRE)

Bl
gehal 3591, R=+ 3.00 m;

ﬁ?—{ﬂ, u=-500m;

yfafsa-gf, v="2

wfafsar ®1 H=E, h'=?

HiHd g f=R/2=+ 3'0§m=+1.5{)m (T 37a T4 * T&A
HHE g0 & di9 7))

FiifF ~ =
v u f
d B k. d 11 1
o v f u =+150 ~ (-5.00) _1.50+5.00
_ 5.00+1.50
750
+7.50
ke ahe 1.15m
yfafsa gdur &% 9B 1.15 m &1 g W 2
h' v 1.15m
3"""’"‘?“5“—5.00111
=+0.23

wfafsrs e, den den @Ew o f4= ¥ B (0.23 ) 2

TR 10.2
HE 4.0 cm T & faa fFdt 15.0 em wi%HE g0 & aaa g 9
25.0 cm 30 W W@ €1 390 ¥ fra g0 W fEdt wR w6 @ S e
e yfafsa yra 21?7 wfafss #1 yefa qon s 3@ Fifsw
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gl

fda-arEst, h= + 4.0 em:
ﬁﬂ;ﬂ—iﬂ, u=-250 cm:

HHE g f=-15.0 cm;

yfdafsa-gd, v="2

yfafss-aEst, h'=2

T (10.1) 9

1 1 1

e e

v u f

a L1 ¥ ¥ 0% W 0
v f u -150 -250 15.0 25.0

o L. -50+3.0 _ -20 S o B et

v 750  75.0

TR HI U & FEA 37.5 em T W W@ A€l wiafss arefas 2

h!
i TR, S, m=-=-—
h u
,_ vh _ (-37.5cm) (+4.0cm)
W - u (-25.0 cm)

yfafaa &1 H91E, h'=-6.0 cm
yfafaa To@r aen smafda 2

a3

1.

5

3G Iue AU H1 HIHY g0 A RS0 TaEEHT G- 32 cm €

I3 AFTA FUU 39 I 10 cm 0 W W@ TR faa =1 o= 7on et
(weT) aredfas wfafea s=ma 21 gfafas sdu | feedt 50 = 21

188

10.3 WehTYT T AUSaH

foret restt T § ey W W@ § A STl YA gl @1 S TR
T YRS W | gE ¥ g9 w @ 99 g1 82 0 9 o sft W
@ F g € A e fKen g €2 76 o fA-ufafia & e syt
! JEACH| M9 @1 7 o o | R R F sruan @ @ 9 5
Tt I @ Wi B 21 T TER, 59 FR A Fi9 F == (faet)
et gt grmlt W @ S 2, A Hi" % ®ld % FW Y 3@ W AR
32 gL wdd e ¥ uE = e €2
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FN A fFE w9 & 5699 0 W@ A o TR dfoe w0 enfie w v
¥ TA @ 27 qE 9 a1 U oh HRYD W (INYd I H S G
W) ¢ Fdid B 81 39 @n g fh e § ot fRE wig o wdq o
@ g d (side) ¥ I@H W YA ArfaH GBS € 92 ydld g 21
Vel 1 e o™ fE yER w32

3 U § 27ifeTeR ®9 W & Ufed % g2 2F & g W faEr #H
et % T T M Y IR T T aren e, e % T S
e o W 1 g | T fewn @ oan g wdld et 81 g wwo dfew
et g8 W Bidl €1 31 0T |, S 31ER % HW B B e W@ H
@d € @ 9 I3 g WA B e

Ifg I o TIF W T FE T 39 9 FAIET A aRdH F 9 5=
w7 79 o e S @ 9 E RET 9% w w5 we w
eyl wifes & e 9 ufaenfua &1 €, ®0 qd ot 3eR 39 S 9%
32 dla B2 39 @ foF sTem-ster weaH & gl o fae 3 gemEl
o1 foear srem-srem 21 3 Yer giad w3 € fF g asdft aewl | o
& faen ¥ T T T T waia B € R SE v o Weaw d g
e o fate g S| @ @ g6t weAm ¥ gEes g9 1 e uiefdd
g Wt 21 39 Uit &l fowar @ %9 R weh guE

TehaThea 10.7

I 9 90 TH dieed ®1 ael W T fHEe @

A 3@ H UHEl o W, fFd arvd (side) § W@ #X fawes w6
TF 91 ® I3 &1 991 Hifeul F1 99 fggw1 3o ¥ 9wa @
R 22

39 farFary &1 JeUst A9 38 U IR § FHE ° A 9Fd 181
& 9T 9?2

v fol 9 39 #3 o fau #few) 396k @19 erqq dAq9a &t o
i)

ferareRema 10.8

fodl 99 W U&F 951 IUS HAW W@ HL UK ddl § TH g
faEu)

F2 B R+ ¥ efen) 59 fga i femrd 3 9% 21 9w at '
EI

a9 fa | fageh %1 fager ffu oK w2’ 9 oAt SeM &1 wiEwl
ot feufa 9@ fages #t f@d Wew =0 faaw 3@ feufa 9 A:
fe@rg 39 oan 22 9% 9 999§ 9l 872
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F2 § gt T W g i 9 femed 3 o 21 YT o S1gadA
& SN T ol arafas feufa 9 die-a FW a1 g3 wdia g 2

feraTeheta 10.9

U W W@ UF TFe FOS &1 72 W T 9 @+ T gifa)
T @ & SR UF Fid &1 ©d 39 YHR @ fF 396 TF SR 39
@ 9 &IE S0 999

i & 19 A T % 97 H 99d (side) ¥ 2f@u) 79 = FEd 7
1 Hig o I o A" 1 @ B (edges) % 9H FET gE o
Tt 7?2

379 Fg & W9 I 39 yER Wau fF a7 @ & sfuycead B 34
ST 1 T 82 F1 HIF b Tid o A9 @ HT G G g Felld
g 272

Y@l #1 i % ©d % SR 9 fau) F1 wa & A" @ S 90 S8
T30 it s 82 dE @ w22

10.3.1 T F ATTATHT TS F a0

F9 & Tid U THY & A9adT 1 GRET S gHEA & fou, e U
ferarrema =3

ferameRaTT 10.10

T SIET 91 T TS FHITS H1 UH v, IET fTH 1 ger@a 9 amzu)
¥ie & TR = ° F9 F F AAGHR W9 Fa@u

el | e H1 TR Witg| 39 T 1 7 ABCD W& €

IR UHgaH iy #fifsa)

T f, 9 oifSe E 9o F Seatera: 39 Y6 ey % o &1 faem
et T HR AB | FIE HI0 T4 53 B

o= E o F & wfafasl %1 fowda wos 9 e @ @ o, 9931 G
qe1 H, &1 38 Y$R @t fF 4 i w@ E g F & wfofss o d@ied
@ feem

=i qen e 1 gerEu)

foi E @21 F =1 961 (tip) &1 feaifeai =1 foemee aen 39 @ % AB
a% @eIsul WM wifsy EF, AB ¥ fag O W fiyerdt €1 34t wr il G
U1 H w1 Aol i feafaai &1 f9ese aen 38 3@ %1 R CD % JgEu)
T #fifT HG, CD ¥ O’ W fierd 21

O @& O' I fueiEw) EF &1 4 P a% =gy, w& f& fax 10.10 o
fagfera T g <witan mn 2
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=g fwrarrem 9 o A F3 f g fao
3 s feen fagedt o @on o° W ufEfia w1 R
e Hifve f& I fog 0 T O I UREEH
M F gUE FE a9 7Ol | frud ¥ AB &
fag 0 W = 3ifireia NN gifan den T sifvers
MM, cD & fag o' ® difaw fag 0 w &
o fate wiegw § weF weAw | osuiq 9g 9
g o Y99 H @ 21 e Hiee fF g fmo
HAfea F1 R g S 81 O W, FHE fwor F
%9 9 919 ° rafa e AeAq 9 fore weAw o
&Y fFa 21w R sifiee | R g3 9
21 21 T9adF HaEl AB 91 CD W 39dH IO
T STYEAH BV o WAl H1 gorl Hife)

fo=7 10.10 § 9@ AB R & {0 Ep fwat .
P Yol V- RrT 10.10 FaR #i9 & e @ JHE F1 9907
ftor & qen O'H ffa foreor 21 39 <@ wehd € o ffa feeor, sqfea
fto =t fXon & WHiaX 1 UW & el 87 AR e o i o
foaudild wetshl AB (dg-+id FaUYR) U1 CD (Fi9-a1g FAUIRS) W
w91 FohT0T % HgA %1 qftHor e a9 favdia 21 56 wno 9 frfa feor,
smafaa fowor o wateR freerdt ®1 aenfa, yem feeor 9 o @1 af¥as
faeomm e #1 ARk v R @ wmem  dage W sfieEEa
smafaa 81 @@ 1 BM? WA Hh Fd hitad)

I Y YHW o A9Edd ¥ uRfed 1 IUEdA YEW % UH UREef
g | g H YO R W YT H A o ufedd o RO g g
I g € 6 e @ srverds fafvea fredi & smeR W g 2
wWadd & fram freafafaa €:
() sfad e, srqafda o aor 31 qrsFEl &1 99 &34 arct g3

& YA fag W sAfyeia gt T & a7 4 #id &
() ¥HRT & fHdl fifeaa 1 o1 ffv=a aregal & g9 & fag smgaq

FI0T F1 T (sine) TUT TG BT HT T (sine) FT 3791 R ghar

21 78 e # Te ® sgEdd & fEm st #ed €1 (T wm

0°<i<90° % foru T ?)

AfE § YT HIOT B AU ¢ AYTAA HIT B qE

o =T (10.4)

7g feoris & WM H1 O TN F Yeel WA oF Que STveddi
(refractive index) Fed '&I H=ET AR o aR o =] fa=m 9@
I F
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10.3.2 3UFdATHR

Y TE € ST HI Yoh ¢ foh o YW 1 {0 faust T et g8
% UREI W W g W Ye9 Hd @ df g% gt WA W eroet fem
ufafda @ ol 21 el f&u g @raml & gm & fag 2@ A &
uftedd & famR &1 srqeadaiw & &9 | ot ogga R w1 g 7, S
THiHT (10.4) § 3¢ 9 H Yok BH aren feeriw B

AEdAIF H TH Heayl s ufer, fafa= med & e & g
%I emifad 91, ¥ Gas R o1 gea €1 9% <@ T @ fw fafie
qreEdl § YH SFe-Aer Wil 8 guia g 21 fata § owew
3x10° m/s &1 911 § weral € S {6 w9 1 o off wemm o @ g
At FaaT T 21 9 H TR K1 9 fata w5 oen ot & 9 e
2w W IR § 9% A8 ¥ ® W I 1 W & W & fau
HAYSHIh T HH A A o e w1 we ) el R S fw e e
T R

fo 10.11 ¥ 39T S8R TF Y Hi fHo | four &t st Aeam
| § e 2 | yay R W T 9F S, W oA w1 H o,
qqT WA 2 § y, 3| HISAW 2 HT WAH | % WU SUSdAIR, WA |
YISl K A q91 WEAH 2 H YT H1 Al o SUE GR 9 Fd &
T YA "ohd n,, § fEfTd w0 € 39 g & w9 | 79 yER o
FW -

HETH | § G HOAE v,

" w2 d wm W W@ b,

T T W, WA | H WA 2 % 6N 9adiE n, § efud w5
g1 38 = R S e—

_ w2 H WE R e v,

fi, = ~ = —2
2 geEm | F wHw R 9 v, (10.6)

e § i Ifs wreAw | fafa @1 o1g §, 99 WAH 2 61 SIS

 Frafa & wma @St @1 T wem w ray sradis
2P| Fgemar 31 98 Had n, § el e s @1 9k 9y o
I 1 9 ¢ & A WA § YH H A v © 99 qeAn
a?rauaﬂHan%W

g H YHEN B A _
n, = - - =— (10.7)
g H YH &1 9l v
mes F1 Uy STUadai® Fael SYadaE Feendl e RO 10.3 H
3H® WA % uaddi® 3T U ¥ HRO ¥ S9! 9 e fF S &

AUTHIF, n_=1.33 T 3HH 9 2 foF 9y & wekTer T 9 q41 5A § WHW

(10.5)
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% o H SIIA 133 Bl T FER HEA Fd F SUAEE, n,=1.52 B
21 UH e 3Fe TH W ITER €1 aefy SRl 39 Swel # wo FE
F1 TEvIHd T €

ARUT 10.3: FT S HAH 5 UG SUadTis
reay
a7 FATET AT 1.53

1.0003

T 1.31 @fts Th 1.54
B 1.33 FEA SEHCHEE 1.63
Tehieid 1.36 oA iz wie 1.65
[EZURE] 1.44 w&l (i) 1.7
Hriferd st 1.46 e 1.77
I &1 qe 1.47 & 2.42
EEIE 1.50

HIST Fid 1.52

TR 10.3 § R Hifew fF g8 smavas = fe g g mem
&1 FHH e ot stfue 7 Ssew o fou, feufen fwe staedie
S g afus ®, et F1 i YN W= ?, 7afd s9e soruH T
I 9 FH 2

et e &t YT Fi SuEfdd F HT LA F THF YHMF T & R oFf
a1 S WAl 2| YHIVF T F1 GF FIfvEd gEd (connotation) BT 21 TE
»| ToAWM WM o GHF T8 21 39 A H en ‘fave wream’ aun weE A’ vl
TER HT ® B arad | g ol Hue: (yehiive foer wemm’ qen ‘weifve weR
7| weme’ 1 %9 e g ehd € fh IS WIEAH SO WIUAW i STUST YehTeh §8A 87 §
| el Y g R GHE, SAfue SToadiR ool WA gE 1 STUa W | )
[ U HH AR el WEAH YR foave W 21 feRe Wiemm ° ye &1 A

A HAH H1 euen At Bl 21 ord: fovel Wiemm 9 Wed wiemm  THA % At
Tl FI o it @1 St @ qun sifeeis 1 SR g I @1 9E 3 gEE W |
fowel wreAm | T HA B Al TO! W 9g Wl @ 991 T8 e § R e St 2
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a3+

. A T HT TR FOF S o e waw w #) n ww
Afeia #1 AR Fehril e Afcia § | 22M? Fa5 Fi?
WY 914 § 1.50 HUGdAH Hi Hid F] W2 GAY FLAT €1 Hig § GH9 B
e Tt €2 frafa § & 1 99 3% 10°m/s &
RO 10.3 § SAfhan Y 590 o HIEAY 1 TG SIS0 =JAaH TR
¥ o HEEH & 9 Fd it
4. 39 fEUTEa, aRdE %1 96 a9 Se 5 e 81 3 9 fea ye wey s

dte fd 9 =emr 82 9roft 10.3 § R v siws #5139 st
5. ER &1 SqadAls 2.42 81 TH HYUT & #1872

(=)
+

10.3.3 Mol &E@ gRT 3UadH

AT Pt SERT A O T A 3w & o B s o
SUGRT FId @l B F FH YA adE @9 % Y hl W Ui 9
FHL @1 T2 F THFT IS GHASA € A1 afchd 87 91 98 o" § Wl §
71 oIl |2 9vHl | BW o9l #1 € SYAn Hd 1 HEIE o aads
off 9 @M e 21 oW FN 22 T T fFn = fEw weR dea 22
T AT% H B T fawa § s w5

2 gl | o gen ¢ unselt weAm, fowew uw A1 gE g el €
oE FEd ¢ THE 31Y 9% 2 fF o9 % %W
¥ FY TH IR Mg e 2 UH FH § gE
U3 HA € Fohdl €| TR ©g § Sl &1 3R
SW F el g B TR 21 U@ A9
fg-svet o9 Fed 21 @ Fad sua @9 off
Fed ¥ 78 fFARl =1 erdan <= 9 o B 2
I9a o9 g fETn @61 f99 10.12 (a) ¥ 390
FgER vl w21 gHifon S9a oEl &
2T oF off wed 21 3 TR U f5-read
o 3 *1 3R afepa I Mefd g @ o
Bl €1 I% &9 &1 oven fRAR | Hier g 2
T o| g fwon &t o9 10.12 (b) ° I9iT
IER SEid w%d 1 UE o| @l SraEnt

AT - 10.12 o9 FEd 2 f-srme o9 9 Eae o9 off
(@) 35 g 1 FPER T (b) Faae oF # Feam 2

gt faEar
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frdt &g o =° 9% I9@ @ AUEl 3YFdd, ] MeAd S B gl T
U Y% U8 UH T H1 AN B 21 T el o g dF & oehdl e
FEAd €| TIF HT Thdl g WE: &R ¢ A Trefa fean s €1 wife
H % & T HE ¢ AT 3R ¢, 7 ¢, 5N Frefua e s @1 fe
oF & T ahdl shal § TORA dell U IearTR il W@ o" w I
FY FEA 2 AW F FEA g THE vewivTr e FEan 21 ™ U
# O ¥ FrEfma F1d 21 o9 & v &% @ T Gt g fwm
fan forelt famerm & fofa 21t 21 Tiefa ofd #1 JOHR TR@l H1 g9=t
A1H TEH Rk (aperture) HEE €1 30 1@ § I9H foa= o =H
Fad IE o9l g6 Hifd @ e gRe gt g e ¥ @ga s
? IR A Tl % YIRS F% ¥ TE g0 W B9 2 09 o F B S
& Udel oI Feald &1 9 fRdl o W guiaR fHl safaa et € o #n
eIl 87 S8 WHEH % oIy ST UH fRAmRemd w1

feoramenema 10.11

Jarat: 39 fEama # FE GHg g oen st gd &1 e
g o d9 | 7 <@ afx oy dm w3 at saes! si@t & aifa @
gt 2

T# 3T 99 H A T1U F vHfeul 39 g #1 & e wifsw
g4 % YT HI TF FETS F T T GihHEd Fioel g4 H1 0F dreo
Tuser yfafsa gra Fifsa)

FTS qU1 &9 F1 F9 THF o fau 391 feafa 9 gs @) Frs &1
e Wew o B 32 UE A e 82 e 10.2 % S rgeE
] T HITT)

FHITS oM ol 8 3R Y3 I el 1 59 99T 99E 98 S
ot Te Thar 81 T 0 a1 82 gF | R areft g 1 R0l g
gt ¥ oW gW ' fRl uw A wmaer fag & w9 A de W
affrehfza &t € Sl &) arE °, S $1 I W g8 =wweer fag gd
=1 yfafas 21 G foig T gd & W19 1 GHgol 1 I H@l €1 39h
HRU FE Fed ol 2l

99 B9 UF 99 H TA 3¢ F G T Fl | TR w1 2
a9 YHI F GH fRwl @ e o @ TERd & @ @ g 22 o
394 o9 o fou =8 99 10.12 (a) ¥ 9o 319w <19 & fau 99 10.12 ()
o grfar w1

a3 10.12 (a) #1 wFgE® FEU I @9 W A FG *F GHIN
YT 1 wgd | fel sufaa €1 3 fRwol ofg @ srvadd & uvEm =
F9 | wF fag R ifamfa & o € e 9w W e 69y o W e
GIHT HEA 21 3TET 3d TF aqel ofF 1 Haer @]

YIS — JUEdT a9 ST

2019-20

195



196

fo3 10.12 (b) 1 SAFAYEF 2fEU) A AF W A HAY F AR
TS HT I ROl sufad @ W R A Rl W ® stuade o vEm
T 3y & UH fog ¥ ovEia T wda e ¥ g ow W gw fag
A AF N G RIHE Fedd ¢

7fg oy fFdt o9 & fauda g8 ¥ aaia fFon &1 a1 et
T ¥ faula fgwn § @0 7= W rw @ ge wied # el
FW & T W SR P wAm 2 21 qunfy, fel o ¥ @ g wiew
2 €1 7% F, 91 F, g0 Frefia fean s 21 fst o & g1 sy #:
YO % ° g0 WIeH g0 hedd €1 BiRd g0 Rl &R g
frefra fan s 21 o1 el Sua of| &1 Sied T 9 9R 71 w1
Thd 22 foramhemd 10.11 &1 SO Fifsw) 38 framom o og #1 ffa
o ¥4 o wiafaa =t feafa & o= #1 30 @9 F1 Gf-He (T91) HHE
T wamt

10.3.4 19l gRT Ufafes s==1
&g gfafda &9 a9 82 o9 S & vads ga ufdfae @@ g1 39
yfafsisl =1 wepfd @1 €2 MY, Ygel SO ©iF & foTg TEHT 1A |

ferameReTa 10.12

TF 3°a @d ditau) fEareer 10.11 | afvia fafy g soet gf=ee
Fihd g T Hifwg)

T Selt A1 9T =i &1 YA e Urg qRiaL 9l {@ 39 yeR Eifay
foh forgl <1 SO T@1etl & 19 &1 30 @9 Fi BFHT 30 6 90 2l
oY #] TF d59-2E W o) 6 g @ W 39 YR fau fE oY
HT YHINEH 5 36 W@ W fed 2l

W9 % A SR F W FHE: @9 F F a1 2F & agqEd g
3= Sfaq sl gW s #ifsQ, S9 WM 2 F, F, F, a0
2F, |

UF Sedl gE Hmadl w1 A 3R, 2 F, ¥ wE @ e @9 % T
feon 4 W@ U WE W IEHT W€ U qiev yiafed sAEn)

wfafss 1 wfa, feafa qen smifes w=s A Fifsw

¥4 fFarem 4 ffa %1 2 F, 9§ 911 T, F, 941 2F, & 99, F, W a«1
F, 3t O & 9 T@ FX JeTT 3194 Y& 1 e HTC 21 FRofag
Hifea)

faa =1 fafy= feafedi & fou s9a <9 g s=0 o yfafsq +1 wfa,
feafq qen smifsr s &1 dfgw foewo groft 10.4 § fean w2
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WF‘T{ arcdfer®d qel I
2F, ¥ W F, @ 2F, % od R qen 3Rl
2F, W 2F, W ‘FNF{HE?.E Srdfas 91 3T
F, 9o 2F, & @< 2F, § W e (faafda ) rdfaF g1 3
FiHH F, W 3Hd W Efifed &9 ¥ 92 arEdfasd qen A

el sty faafid
FIHG F, 7 g ok foa & g1 (faafifa) S e i
HIH F5 O o9 % IH R

& o=

Y 79 Rl Ireae o9 g =4 Widfas &1 gfa, fefa qen smifass
TES *1 UF fHAmdM g 31899 Hi

ferararea 10,13

T Hadd @9 HIfaul 39 TF a9 €T W fEu)

Y % UH R UF Sordl g3 "Hedt i f@u)

T % 0 AR 9 yfafsa &1 Yew Fifow wfafss w1 3k 99 @ a =

W 9T 3 H1 §aS sifera| i THr 999 7 @ ot ufdfes = o5 d 9 9

¥ fEn)

yfafdd &1 Ypfa, ATafas A 9o G-k fufa 9r it

HFe 1 o § R A w5 YfifEs % W § uited A wife) o= weed

F @9 W Tgd QL @ S ¢ @ Ufarae o eS| 996 gl €2

IR fFaem &1 dfaa faawo groft 105 § fen w2
wﬁwsﬁaaﬁﬁﬁﬁfwﬁrﬁéﬁmmﬁmmaﬁmaﬁm Mwmﬁmw

ﬁﬁaﬁ
a?ruq:ﬁf

qﬁm?m ST e S
3Fa den &9 & WIHH F, ae STV den T
YHIF HZ O mﬁmﬁ%ﬁo
% @@= & =

9 fra@an 9 o = fresd freen 27 oeda o9 §ed U
I, dien den S yfafds saem, =% fae w5 o frem '@
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10.3.5 f&TUT 3@l & ITANT gRT o | Ufatss s==r

&4 for sl & swEm g o 9 ufafsel & a9 6 e #5 9sd
8| foror ot o\l | o wfafael 1 wefa, feafa qen smifes wwms w1
I FE W R TR wEEal w01 |9 A fE sma a R & fee
et gdui F1 wifa gw = § @ R @ Rl W R W w2
G) foa 9, g&1 919 &% AR 9 Gl $E gH fFo 39a o 9
H9edd o 9YE fo 1013 (a) H T ATER @9 F T
3R & Wiehd ° TEh

sfeaa <9 F1 feafa o wwmw
A — fortor f= 1013 (b) ¥ gwiY
{A\\ \o " FER &9 & 3 3R fem
F, U %, B A M T WY § i adt
ydtd Bt 21
@ fax 10.13 -

(i) H& HHd § I arct yhRr a6, 39 o9 § SAvedd o 9ved
q&1 @iw & §Eid feia erf 38 foe 10.14 (@) § s9f wn R

IEdA 9 o T BIHY

R fyadt wdd g Sl

Q Y fEwr, suEdd &

s 0{ IYHTd & el o FHIHR

l\“ T, F, A Fs firfa it 39 fa 10.14
J :

(b) ® =t T B

ferT 10,14

(i) TF % FHMH % ¥ T arel FohTer fomtor st9ed= & gv=m famn
et fagem & fofg 2 21 =9 99 10.15 (@) 991 10.15 (b) H
g T 2

(a) (b)
farT 10.15
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fa= 10.16 ¥ 39 &9 g fordht fom =1 oo foufaat |, sfafda s
F frw sl g} <ot w21 faF 1017 ¥ sedd @9 gm fas &
fafir= fruferl § wfafea = =) fFor smEl g =i w0 2

Y

L 4

- H
> Pare H >

N

(a) (b)
fax 10.17 3aac &9 gR1 99 Wfdafaq #1 gfq, fefy aor gEs

™
m
& |

v

YIS — JUEdT a9 ST 199

2019-20



10.3.6 g oiEl o fom fag-uftue

o4l o fore, &9 el gdui S & fag-uftadt stoAnd gfe o sl %
frafor & faw en o=l off 3= fadl 1 st Shew, sl <dvi | gt
Sfeil S v @ T S F A S wh I S 57 W
fon W@ 21 RO & SER IU9 oF & BHY 30 g B @
Safeh Saqe ofF H1 BT U HONHE Bl @1 MR u, v a1 f, fa"
H9E h du dfafss F9E v & AF ¥ 3fa fogl &1 999 @ § "Eyr
ERGE I Fed!

10.3.7 ©iF X q9T G

59 yeR & Tielta <doi & foe g3 9@ fear o SH yeR Tela ol
% fou «ff ofg g3 wnfa e o @1 7 g3 foa g ), wfafda @ o)
T BIHE A () & o9 Hey YSE B ¢ AF YA AK HAT I 2

i (10.8)

SR o9 g oA € ao feedt of Tiefa sfw % fag, we feafaed
T 9 31 oG ¥ HeUd 9 R B w0 6 o1 oF 99§ ofE Ae
yfaeenfia & wya fafa= oftel & sfaa fegl &1 am @ =few)
amas
fordt oig gr1 Saa=1 ammadH, fardt Tl <dur g1 Sco= sTada w1 g wifa
yfafsa &t o qon fog 1 S9% & o uE & &9 § ufiwfua fan s
21 e F &R m g FEfya o s 81 afk o #1 S9E w8 oa
W9 g U MU yfafss H SR Ok ®, 99 " gN 39S oTEHA
T &0
Qﬁﬁa&'ﬁ?s:—d%’_h'
flmsi3=r h

oG BN IO e, foa g o den wiafda-gd o ® off FatE R
T ey F G FW T,

m= (10.9)

. h™ v
AGHET (M) = h = - (]0.”])

FEETOT 10.3

el /e oW # BE I 15 cm T T F oW § fFa @ W
W & 39 3 99 &1 &9 9 10 cm 30 W yfdafda a7 &9 3@
I a3 sifsg)
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A

Fqe o9 g Ge9 & SIu, den wfafae SE iR awar § fae s
faa @ g 2

gﬁﬁfﬁ—iﬂ v=-10 cm

1 1 1 | S ¢
—_—_ e —— 4 —
u -10 (-15) 10 15

1 _-3+2 1

u 30 -30
I u=-30 cm
76 yR fo9 1 g0 30 cm R,

s, m="
L

-10 1
il B B
-30cm 3

T8 YAAE g g% <l & for widfaa dien qen st 81 wfafaa &
s faa & wEa 1 ww-feE B

m:

IETETTT 10.4
HE 2.0 cm &al {9 10 cm FiHE 0 & fHdt 390 o9 & g a4
& waaa @ 21 fag #1 &9 ¥ @ 15 cm 1 vfafss #1 wfa, feufa
AT e A HITSU| THHT FAEHT W G wifew)

e

fda &1 39E h=+2.0cm
Th“l'éf'n'{?[if’if=+10r::m
faa-gf u=-15cm
Hﬁﬁﬁl—iﬂ v="7?
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1 1 1 1 1

v (-15) 10 15 10

1 -2+3 1

v 30 30

I u=+30cm

v F ¥AETE Tag we <uiar 2 fe ufefda ofg & g &g & o8
#HR 30 cm T W T 1 Wfafss Srafasw den e 2

S m=+?°°m=—2

m T h' & FeHF T8 98 39l € fF SwiEa a9 & e wfafae
IO AU AfEE 2 UE qBI HY % A w1 21 T YER
arafas ISR AU 4.0 cm @Al Yiafsd @9 % T8 SR W ¥ 30 cm
T W o1 21 Fe widfss <A faafda 21

10.3.8 9 I guar

A9 WA B T e ofw & gy feeon &1 sifafa v svafa s @
1 &A1 3GH! BHE 30 W R Fdt 71 s & faw, w9 wiwe @
F TF I9A od TV N FH 92 FU W HgH 3% THNE R b
fhe wRfad #X 3@ 21 T YRR, FH GHA g B TH o0d A
Afers wIFG T F &9 F1 101 yher foaon &1 sifus sroafa w2
ferdt &\ gRT wertor favon @ TfYEROT AT UERUT A @t WEn
(degree) Th! IUeH! YHAT & ®U N odad ferar Sar F1 39 3181 P W
frefia #w@ € fFdt feew g0 & o9 @t e,

]
. (10.
P 7 (10.11)

A T &l 1 SIAEE S’ (Dioptre) 81 38 &R D gRI &A1
S 81 AfE fR WX | oy Al aman i SRl H =e fHe S
?1 39 TR, 1 S3IET 3 od ot guar ¢ oaet W g 1 e
EN 1D = 1m"! | 319 712 F Thd ¢ [ I 19 I QAT LA adT
A T I GHAT HUNHS &t 2
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=YH 9 a1 Sa Geieft o fauifa s € @ IR gua &1 Seod
#d 81 9H eliforg fAuifa of| &1 &wd + 2.0 D €1 39 a1 € f fawifa
o ST ¢ 3R SEH! BIHE T +0.50 m 21 T YHR, —2.5 D GHAl F
| F HHE T -0.40 m Bl B T8 oW EAd g g

IJE 91

3 hITeTh 431 § %3 oi@ ofl Bid €1 3% idfss i ifush sYafida qen geae o e
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YUF-YUF GHASH (P, P,, P,.... 3TMX), F1 Fewmioreda am g g1 S

P=P +P,+P,+ ..

=9 99 gl % fae, d9 # wew g F WM W awuae F1 SYIr FT FIH
GfausEs 21 3iE 3R F@ T =9 I Sl F6 46l Sl Gee o % s
-3 FASH 1 HUF H W FL, 99HI R FE@ 9 B ® el W@dl 2
HYH! ST SEYIE o $I &Hal S TUET T SISTOE 40 ® gR % ol 2l
I & forw, +2.0 D a1 +0.25 D &WAT I I GG HT TWANH + 2.25 D FHA F
THel ofF F qed 21 o° HI GEae F AT B 39 O H1 TN, ThHe ofF 5N
o4 yiafsal § w2 <6 F w9 FE G HA S gEa 1 FE A B TH-SW B GO
¥ TR S T A TR #1 STE e A % o qe gensviEl ue g
® odi & fesza § e smar 2

i
I Tt &9 1 1 SEeifex ama %1 9 Fifsw)
2. HIE 3Ue ofF Tl g3 = andfa® a9 3@ gfafedd 39 o9 | 50 em g2
a1 @ ¢ fog s %1 foa 21 &g+ gt 39 Fifeg
2 m WA T 96 HE a0 @9 FT GHa 7 Hirau)
P sl .
WY T YEe § T Hd gdd g 2
<qur g o aEgel % gfafes s &) foa #i feafa & sER wfafse awafas steen
S B wha 2
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(" u  TiciE 4 gun ofEl ® fow T s fe-TRuet S S 2

" W?giﬂ“i:%’ faa-g8 (u), Sfafea-gh (v) qon e 0 =) B g0
(f " Hay gwian 2

« fodll Ticla <o &1 BE O SHST Swa Gea & e g €

o e el 0w g 3= sveE, wfafaa &t 3= aun 99 &1 398 #1 U
Bl 2l

s TF W 9 e e | st T w5 At w6 yew fmor sifves 8 W
gk Wt 21 fore wegm @ wee O ¥ st TR e arelt g
sfireta #1 SR gFH S 2

» fafd ¥ 99 3% 10°m s H AAfHE G 9 T w5 21 fafasm me o
yEW H1 G a=-fa= g 2

» et urest arem w1 smadAiE yeTn i et ® S 9o YT i WA o
e 1 STIE B 2

s HHl SAEAER T ©E B THO H, YA Ag-HiE FAYS T§ Hig-ag
FHTYS <A W Erar 21 ffa fo smafaa for =Y fgwn & wwiew @ 21

1 1 1
B ﬁuq\a:;-;=? faa-gff (v), vfafsa-gd (v d21 el &9 H1 GHd
T () o gy I 2
« fordl o =) g SEH! GIHE g0 H kY Bl 21 o9 H &l &1 Sl JEE
eI R

.

—EEEEED

1. = 9 @ F9-w Y o9 a8 % fou yge 1@ e S g

@ (b) =F © Tfes @ fazt
2. foeht faa &1 stada <dur g o wfafsa snsmeh, ien den foa 9 @< = ™M a9
=1 feafa wel &+ =ifew?

(a) TSI BIHE a1 IHdl FE 5 o"
(b) FHal FF W

(¢ o%al g 9 W

() TUU % yI qA GA BiHG & &9
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3. Tt faa &1 arafas a1 99F 99 =1 yfafsd g9 @ & fou f§59 # s9a &9
& U FEl W
(@ ©H % TS BEE W
(b) HFHEE T F AT T W
© 3oFHa |
(d) ©E % THIWH % 9 GeF BhY % |4
4. ot Ticia <du don fofet 9ot Ticia of| <HT %1 Biwd @ -15 cm 1 901 qen
@'H'Ff‘ﬁlﬂ:%—
(@ < AFaE
) =FA Sud
(© <49 sEdd adn @9 I
(@) <9 3T qA AqD IEAA

5. forel <du 9 oMy =R fadt € g W @2 @, suew wfafae Gia d@iun wdia e 2
Hyerd: du 8-
(@ I THAA
(b) THad faad
(© Had I
(d) A A AT I A
6. Tl Y=Y (dictionary) W T T B2 e i Ygd GHF A Fre § § SE-w
o e HA?
(@ 50 cm WIHH T F TH I9A @H
b) 50 cm WHE T & TF Hadd o9
(© 5 cm %HE U F & 9@ @9
(@ 5 cm BFE W F TH G0 dd

7. 15 cm WIHH T4 & TF 31Gqcl U 1 IYAT FLh eW fFE fam & din yfafaa
T =ed €1 fo 1 300 ¥ < 1 4R (range) F A1 TR0 wfafsa # gHfa
4t €7 yfafsa faa 9 =1 2 somn Sia? 3@ fufa o gfafsa a4 1 o fo ema
R

8. fr= feufai 9 wgaa <o &1 R FaRUT—

@ T sR %1 3w-du (F=-wm2)
b) TFE aed =1 9vE/avE-gva v
© ¥R W

99 W HT HRU Gfea gfe FHifem)
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10.

31

12.

13.
14.

15.

16.

Ly

. fre SO A FT S A B SO W 2% fn T 3w 4w o e g @ )

W yfdfas & a@m? AW IW w WM GR SiE HIfGU SR YEOT ST S
wiferg)

5 cm @91 Hs a9 IOmmﬁ{ﬁﬁmméﬁ@250m@WW
I B g e EiEe 9 9 wfafaa 1 frufa, 9rw 9o v 9@
HifeTu)

15 cm HIHT g4 &1 $IE 36da o9 fedt fda &1 gfafss &9 9 10 cm g6 W a=ma
3| fifa o9 § frefl 0 W fom 2 e smaE @it

15 cm 19 T & et et <90 @ #1E fa9 10 om T W @ 21 wiafae +1 fefa
o wHfa A =ifsa

T THAA YU gRI SO A +1 21 TEe & e @2

5.0 cm WATE H1 FE fad 30 em Fhal a1 o fFdl 391 901 & THA 20 em 4
W @ T e wfafaa w1 feufa, yEfa quw wEe 9@ e
'?.Or:m?HTs\_tlﬁrﬂ'ﬁﬁﬁalScmW@#WWW#WZ?cm'{&
R @ T R I ¥ Rt g W R o) s W g 1 W Wik
yfafss wra feean sn ook gfafaa &1 ags 991 wfa s #wifew)

34 o9 & BiHE g T wifew fSEET emar 2.0 D €1 TE fEE WER &
og 272

1 SR +1.5 D &Wal %1 GYiEH od Fuifia S 21 &9 1 Bhd g 1 S
71 fauif ofw st € sreen sTqar?
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sreara ] ]

HES AT qdT

ﬁ@éamﬁméﬁmm%m#aﬁﬁmﬁm
21 1 oGl g &g o yfafsel w1 gt feufa qun s mifers
e & IR H f FTEE g 21 A8 TH A A o FAATE H gHl
9 YHR Tl T THdl €2 WG T GRS H IIEN FIA 2 a4 R
IR R FT T%gel i @7 & fau w8 gud T 2 E =
oG BT B A 9 o % 0 g 22 =wEl § yEn e 9 9
& gfie <+ ffg yer Heifud w3 €7 @8 o | w9 o= U W
faam =8

fuset st ® B9 YT a9 36 9 YO0 o IR H HAwEH fwen
ol TW A H €9 3 unnsti &1 WHfa § o ywwia ufeesed &
AT § I FHU| T IFUAY F94, YAd T o Fu (T) ° ufefra
(fawaa) 1 don ™ & el 1 & R § ot == H

11.1 9T AF

e T TF T Heda Ud e IHEd B
72 TH 39 27Rd TUR 91 THR 91 2R & T
1 @A ARG T T G 9 Foh g G
H ITHI MY, @], 396 A IGA EH A
ST W99 HTh, $P WA TF TEdH GHd 2
qufy i@l w1 9% F TN Bl GEIH g
TG99 2| 39 YHR GHE AEEA § HEE A9
T Afes weEyl 8, e 98 ed ur 9wl
3R & TfaE GOR 1 @ I F4@ 2
e 99 TF S F1 Wifd 21 THH H9-FE U yE©-guE w), faF 1 ama A
fod e o1 sfevea wed €, W wfafaa s+ 21 w1 U gael faeed
Y e 79 | §ay F 2| 39 facel & wifar 91 @es WA $ed ol
foa 11,1 ¥ 9T oTER o7 facch A9 Mo & oW 7= W UF IReel
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T 3T AT &7

IR SR 2| A M H STE G MeTHR Bt @ a1 U A
T 2.3 cm B B AF B YOU B aAl Yhr RO w1 st
Y HI o Tl T8 W g 21 e | Faa fafm sfe w
@ aEqe # T W EEHEd FE & fou smEvgs wies g gad
TORESA T 81 Hia % 68 uw g gt @ fo aftarfie wed €
TRt Tew U SEwM el € S Yaelt o |es S ka2
ael 9§ YIS F 9 YEW FH A i At w2 afves o
om W et o 1 @ Q9 arafas gfdfEe s @ 21 e e
g foeett il @ foad geq gem § yee-guel v ed €1 wdifa
BT W THRI-GAET FIERT 9iEa € St € qen form fare s wd
21 A foqa g% dfEel ga aiass 9% Teen iU 9k € afiass w3
forell =1 =aren &Y & o1 Sidd: 39 GEA Sl G wal ¢ faed
&9 el a5 #1 9@ 2, 9| € 2@ o 2

AAAARRRNRNNAARGIGARRARANAN G

3fte @3 & fwt ot wm & afard g9 st FEfEae (Malfunctioning) | 3f@ el
4w afd 8 Fhdl €1 SR W& fou, g SeRor § giefad S ff g (S
I, gaelt, Al o, JE 99 HE 59) e W Sl w (g i far

foa & ufefia #6 & fou soeEd 2), @1 3% dfm (3 @ fame &t afeass 7%
wEurd 8), o afaue g9 W wnRm-fagfa So= wd €1 e erya TR g wm
I i T ¥ FE AT T R W §9w F% €, @ IRY ¥ F9 R 9% 9 39
FW HI TGS HI TR 3@ | qfY, T GIF LI A IH WS YRR FA HI
FES 1 3@ U ¥ @ w1 qaell ufed gRe w1 Aifa wE s @ fowe aee @
Uit %1 Tead | <o W1 Hehdl €1 5d YWl SToATue wehien gl € al qianien
faepe =2 qaelt ®1 Bl o 3t & fored st § &0 Y™ ¥av Y W W S YHW
T2 B & @ ufaen et gaelt ®1 agr 5 <t @ foud it § sfus wew e
FT okl 39 THR T3 YHN ° ufaiw #i fafoea @ qaet qof ®9 9 go St ?)

/

11.1.1 9O &gHar

A oig WAR Sioftad 9e1ed 1 & 2ia1 81 S9! ashdl § $ |
sk weHt UferEl g wWiawr fRa W1 gehan €1 SIS of@ w1 ol ®
IfEdT B W EH wieE gt ot oRefda @ s 21 @ ufvEl fafae
et € A S o aen B S 21 39 YRR TEE WiHd g 98 Sl
2 | 74 feofd o o9 @ @ I % we 3@ A § gud g §) v e
@ & frwe #1 Fegell #1 3@d € 9@ vamed ufvEl fage ot €
AT A9 F aHd 98 Wl 81 A W9 3™ Al @ S 2
ufomrerEy, AT o # WEE g W2 S 21 el ' free @l
IEgell H e @ FHd B
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AT A9 H 98 gual 9 HRO 98 YA B g Hl GHES
F A WHGT FEA 21 qUMY HAOEA o H BHE 0 TH Y=
Zan d ¥ %9 T g S 99 g T w6 dte & sa e @
FX IW TG H1 YA FHifoIU) AY Sud w1 T gfafaa eren @ a1 s@w
AEF T W G ggal gl Rl 9% H AW § gEw 3@ & fau
M1 38 3T T3 ¥ F9 ¥ FY 25 cm T @A B I FAaH g4 g
R @ FE a5 o fF e & oefus e @ W gwd €, 39
Foge2 T H1 Aeqad g Fed 1 39 99 &1 fAwe-fag of wed €1 fEE
g gfte o v 995k & fore fase fag &t ef@ 9 g o9 25 em
Tl Bl 9% S fag 9 o #E A9 Tl F gEe 3@ gl 8, 1
&1 @-&g (far Point) el €1 A= 49 o fau I oFd g0 W g 2
39 YR, Y FIC F Ghd ¢ T TH 969 99 25 cm ¥ A O qh
@t geft el w geR 3@ gwd 2

FHeii-Hol s Mg o FHZ AfFadl & T3 & fheaa 9 gfuan qen
el 81 W 2| 39 feafq 1 Aifaafea (cataract) Fed €1 38 SR T
%1 gfte ® &t o1 goi w9 9§ 3fic & @ s @) wifeefeg w5t wog fafswa
o UYEE gfte 1 999 e g9e g

T 3T AT B2

-

gfie & fog zar S 3 = €, Fae = & W= T

TH T FI T A A7 BF & oH oHF A9 21 39 EN gfe-a fawga @ s @) wea
% Th A A1 dfas 3fe @ T 150° il € wEih ] WA 5N 98 oRIS 180° Sl
2| ar<E |, fF W3 yelvE o5 % Y= F1 gmed T #9919 3 GgEa 9§ 98
EIcil ]

ferehR A arel SigEl o 2 T wE: 39 fr W faudia fauned | fiem w0 @ e
3% ifusran farga sfe-e 9 &1 9 Wg e9R <A A4 R w9 &) 3R feem
B ¥ 39 YR 7EN 3fe &9 af %9 8 W @ W w9 ffam et % o fre st
21 UF T 9% FIMY, AR HER F9e-Faa fgam enmm E A9 @ife, e g6
®1 agel H M & dad fam @ T wEfE e | & diw 5w g9 #
YA Bl B, TEfN Yo A9 fRdt ok w1 e fae wfafde Saa @) ewn wfss
I wfafsel &1 GASH Fh TH Wfafed 9 IO ¥ 39 YRR Sfafed GO & S9En
Th B9 98 =1 3d € [ 13 o9& gAR fhadl 99 91 K B

11.2

gfe o aur S Weiem

Fefi-weft 49 - SR gHe aua @ g 8 G feufaEt o, saf
g3l $ WH H O & @ Ul A H SIadq QW oh R e

e

B S 2

HEE 43 99l TifEdn "ER 209
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@ ¥4 ¥ 3fie & 99 gm ergada qw gd #1 A ] € (i) e
gfte (Myopia), (ii) ZH-3fte (Hypermetropia) q2 (i) S-3Lgfteal
(Presbyopia)| 31 I8 & UG el o9 & W@ 9 geifua fean s
T &1 TH 3 U 91 ITF WA F GR A 69 § A9 == w0

(a) Frere-gfe S
fAwe-gfe <o &t frwesfed (Near-

Q
I
I
1
I
VO
Y
~
y

sightedness) 91 Fed B e gfe ﬁ’l’qﬂaﬁ
F =ife Frae T aE B @ e 2
ehdl &, W R Wi TGl F 9% gue
Bl @ Ul UH qugE Afd @1 g-fag

(c) Frke-gfte 3T 1 Goe

faT 11.2 (a), (b) FF#e-3fe Jvgad 49
(c) S79ae &9 o IYAFT GRT fahe-3fte @1 qeneT

N N

(@ -3 JgaT 99 #1 e fag

(c) T3 39 FT TMIT
faT 11.3 (a), (b) 319 3 T9gaF 74, 741
rcje?a‘-gﬁeahanaivﬁw
N = gr-gfie g 79 &1 fae fag
N’ = 9@ 93 #1 %2 fag

210

Fd W A BT 99 o UG 3 Sl ¢ U
fqd |5 Hiet R @ awgstl H1 & gere
<@ T 21 Fepe-gfe g 4= #, fdt
R @ T F wfafas gfegea (o) =
T T [ 11.2(0)], 3few=a & WA
a9 Bl TH A9 F 3G BH & RO B
() JIfFT oW FT Ghar w1 TAE BT
AYET (i) 77 Tl &1 @a1 B SH 39 I
=i Tl U el o aae oF (ST9Erd
H) % I9EM g Geifua fEm s w21 39
o 11.2(c) ® <t o 1 SUgE SEA H SEAA
o9 g% o yfafad w1 999 3feea (o) =«
T 8, 91 TH YFR T 9 H1 GOIEA & S 2

(b) Sre-gfee 2w

ﬁé—ﬁﬁi T q-gftedl (Far-sightedness) i
Fed €| H-3fe JugEa i wafdm | F g
F1 9 T 3@ Thdl &, Wq e W awga #
e &l @ T quge A @ Hae-fag
g frre fag 25 cm) @ [ T S 7 W@
ferd &l STH ° EI< e+ o ol g2 |t &l
I ¥ 25 cm ¥ FHT fUE T W @ gEal B
THH RO GE R fF oUW @ o ¥ 9 amef
e frl gfeqea (o) & 19 wiwfad 2
&, <@ for fo 11.3 (b) & <wifan 0?1 3@ QW &
S 8F % R B (i) AT A9 H wiEE g
F1 FAAfEH B T AL (ii) T MR H B B

faam

2019-20



I 9 AN 1 I9YF HHAl o ATHER A9 (3T ©H) H ST FHh
weife foan w1 a1 21 3@ fo3 11.3(0) § <ol 70 21 9@ @9 g
IvH gfeved W aw] & Widfdd wihiad w1 % fau smEvas sfafaa
& G H B

(c) SRT-Xgfeear
I ¥ gfg TR F WU-WY WA T FT FHA-TG TS ST 21 AH
=fgqai &1 fFhe-fag R &2 S 21 dvius =vd & fow 3= w6
T I AH G G @A § AR B 21 39 AW H S-gIgieed
FEd 21 TE ves UfFEl & - gdw B qun feecia @ &
YT | HH 3 % R S Bl 81 Hefi-weft fopdt safwm o A=
¥ 3H & YR o 39 a3 qon w-sfe 3w @ wd 21 @ st
F T F GO @ gHA & faw ur: fgwied &9l (Bi-focal lens)
F AEYTFHA B 1 A TFR & gt A9 | sradd 9o 399 i
oG B €1 S99 eEae oF gl €1 98 X i aeqell i g <@
Y HeEd Fid € e 9 Iue o9 gl €1 98 9" 1 aegsl Bl gee
@ H "erdw Bl R

3MSTel G &9 (Contact lens) 1Y@ ¥Ied T8 311 e i 1
HoeA G9E 2

aI

. 9% %1 GHSH wmar 9 ¥ Afaye 272
T T A F T A F e wE i o e R e i
4. sifom e o 43 folt foremefl =1 vamwg wed o wfowd @it @1 7 forneff

11.3 fUsH Q weRoT &1 UEAA

Y ST F G ¢ T U SRR e o e ¥ [ T W fHy
YRR qafid eidl €1 THIR STuade gt o fo, S fF #e & e o g
2, oafda ftor enufaa fw & T@i e €1 defy, ovd § 97 g
foeanfa 21 St 21 fordt uReelt i @ RY W v R YR safia
M2 H & U e i W faar Fifu) 36 @ FyeeR R qon 39
AR INE-I5 2 21 A US UH T W gH B 81 39 < UIvd Herehi
& 99 F FHI0 FHI T HT Fwd & SR 3 OF A & g e
F fr w19 & e e @ 90 W W f5e JR et 2 2

HEE 43 99l TifEtn "ER
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_YA I3 F FUHA HId A
o€ 3@ wHd & am
e § 9| g4, FEd € q@ o
swd ® o e @ gd w1 aw
R GEH 7 I 6 qF TE °
T FH g A R T2
(9. = gr1 s sror ° iwa Ffaa &1 Fo gadl &1 @3 s a)

1 39 S € o AR A9 el §eg o yvEn o Sifad wd €2 S 9 % wEm A

TF e gH fhdl e safad o Sied # YR @ W gad @

faerasiial <9 & @M 3.5 w8 SAfa 3fedE 2 a1 o @ sfusier 1 3fe % 1

I FFA 2| FOEN-uar g difed S 45 O SR F AEEE gN U S %

TR § St fE S gewar #1345 o Afwal § 60% 9=4 12 99 ¥ %9 g

2 or@:, aft & gfe %1 oA Wa & d@ = A 38 B9 3% AW A 9 o ek urd

g & 22 TR F THE T fHA-fEA 9wl 1 osm § @ afee?

o TEE FE aren Afw fE ot ey ol steEn fon w1 8 g 71 99 e A A
Hifaenfsis 1 SRIA U g Al Fft T9GH F THd 2| HYHE A I=9 Wa=9 9
tifga =afe, <0 < TN a1 3 Af 5= FE TpmEw T A 2, off A g

« TG % TWEE 4-6 9 & i 47 Frwra faw 9@ =few) s@: g % 99 S & g
gfad =t

« 9 A% #1 IW fKoa sAfE % R W A e ° A9 e @t

o 73 frer ® "9E 10-15 T2 %1 999 o1 21 98 U 6o 9iRA ® el 3EH fel
YR 1 fowqo =& gl

« U9 =Afd Sl TEH (AIDS), BUREH B A1 C (Hepatitis B or C), ST@Hifd (Rabies), d
SHITET (Acute leukaemia), Y59 (Tetanus), €, @fF®T WY (Meningitis) T
Hfeqsh MY (Encephalitis) ¥ Tehfid € 91 foan! 3ok &R0 907 €2 &1, 9 &l ¢
TFHd|

T % T R T T B THEE FE E, SR GoAiFT HI ¢, 91 5 faard w e

it g foFu U A @ fafeew & 3= AFGEl gW godiEA A S @1 yem %

el T @ 7 3q¢ a4 &l Heaqul SEuHE wd fafma-fa o fag v feen s

21 Tedl qun 49 ©F gl S # TEEE S T @ S 2

T H T A, HiHa a9 difed IR AfFE a6 B g I"E w2

212 faram
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Teram g 11.1

T I 918 W I T FT WEEal § W FHIE DI Tk ¥ie sl
79 e W Fia #1 firew 39 R P fr waw BEeR ves SR
T AU TF UGS 1 GG Fwek U w1 g @ Eifew)

fosn & fodt ©F Iveds g AB § FI12 SV 9461 83 UF T 1@
PE difau)

@ PE W 3 i, fig P a1 Q W wifew S fF o= 114 o <ifan 70 @
Hersh AC &1 3R | P aa1 Q Tl & wfafast <1 3faw)

R a0 S fageii W & 3k i 39 wRr mfgy fF fq R qen s wd fim
P @91 Q o Wfafae us il W@ ¥ @ 3

fr=t qen #19 % fsm =i 2w

@1 PE fsq =1 @i T & fag E w et @ (faa 11.4 2faw) ) za
TR, fagsti, RAen S Hi TF @ | Wy a1 39 W1 #l 39 THR 30
@y fF 7e 1 % %oF AC ¥ F W fiel| &0 el &1 3@ 9% ¢
i firdil P aen Q %1 fya ol ¥ e AB 9 E W fierdt 21 E den
F &I faemu)

forem & s19ad® =i AB 991 AC W uY: fags Edu1 F © stfyea
wifau|

o 11.4 T 3T TR SM9GH HI07 (i) TS H0 (Lr) 7 Fia Ho
(ze) =1 Tafga =ifsw

PE - 31mafaa festor Zi - A9aT 0]
EF - 3qafaq o £r - TFET 0]
Fs - fifa faeror Ze - Fia =0

<A -Tom = /D - fo=em =m

fax 11.4 &9 & Fys 7 & JH/ #9907

Tl PE mfaa ffeor @, EF smyafda feor @ qen rs ffa farzor 21 smg
3@ THd & fF B Y8 AB W THW & FHO 9g § w9 § w6 H
@ R AvadA & v YHE H R sifiela @ 3R qE el 21 g
U8 AC W, THW 1 01 w9 9 9 § v&9 w4 21 o@:, 7@ Afvers

HHE 99 a9l e HER

2019-20
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¥ W gedl 21 fIon & Uois Uade U8 W TG HIU 1 SIS HIvl
%1 G HITTY| F1 98 Hid o &id § Y gha o 99F & 22 fom =1
fasm anpfa & Fror frfa fewo, emofaa feeor =61 e @ o *ior s
21 39 Hv F faaem ®or w8d 8 @ fefa 9 2D fagew o1 21
IR fFawan o fagem v =1 fafga wifSw q=n 39 @fug)

11.4 A o TUsH gRT v WehroT =h1 fagiuor

A Fdt greE § W Avi () F e sk wwE g F v
TS W T IRy & fafe= Tl (I) fRE weR W @ 9 €7 39 W
R foar #9 § gd &0 R ° fisn 9 2 a1 yew & Svedd & JEd
g P9 & 0 F FF T Uadd U UF U9 UREel J9id g1 STRy
T T fHEaFa gu <@l

feramerea 11.2
T™ H UF HE e AU 9w 36 v 9 0F I 3% A 0F geelt
ol sy

ot fad W gd 1 yE v 90 3HY v WERT F1 UH gaen
qS W = 2

39 g F TH T i qun foa 1.5 9 <9 oER 70 9 v
& THh TF Foas W S|

s =1 ¥R 9 37 goie fo 359 Tt Frae aren v 99 @ R
TE W @ 3 &

19 1 @A €2 A AU H1 Uk SRS UL <@ UGl F4 g 82

Hyaa: frem A smufaa vaa g &t @ () Fi 1@ ° favw w1
fezn 81 39 Ti 922t & <Al fadl W @ & ot 9o @1 Al st W)
W feaE 3 ot 9o w1 w9 w0 22 ReE 3 g fafv= ol w1 % 2,
T (violet), ST (indigo) , e (blue), T (green), Tell (yellow),
(orange) Tl &l (red) W&l & fom 115 o
T T 2 wfag ufEn 9 VIBGYOR
ATTR IU o FHH AR W@ H HEEd T
WYl o TS A9 o 39 de H WEgH
Fed 21 @ wea € fw smy weft auif w
A-3Te 9 3@ | fE ft |9 tm savd
3 S v o F TE-TW Y e w2

Yl oh Sfegar aui § fawsH w1 fasioor

fa 11.5 Fia & fasw gry vaa w9 &1 fashn Fed B
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A <@l o vad v sy g sk 9 sraEet
o o faafya & s 21 &89 3 ool ¥ ura B 27
frddt fism @ = & UvEm, wew % fafs= a
qrafed TR o |der STeT-3Ter RO W R ()
? O TEW WEd F9 gHEA ¢ vatE AT ey
afers gl &1 TEfA Yeih Al 1 R sfe- st
vl % srffcw Fria @il € qon gore REw @ VT w116 w80 vww & v @7 g
o quil 1§ € e e & ®9 ° fTar @ 2

T =J2H A FAveH gF H1 TERH WK W & fau w9 & 5
& SEm N TE e wEE i Swm s Swi @ wEe
T & Tl &1 R wfus fave 0 #1 wge fEAm g
IR 3R afuss aof & faer oo fee s=i fa 116 Y wifa
wF T T4 9 fsn wed fiom & oy sed fuufa 9 @
THE e & 99 9u g fiew | g TR 3w j@ fe
TR 7= @ vaa w1 R g9 ol @ e 71 W dem @
=124 F 7 foar s 5 3 F1 vww g1 ool @ frers o
21 FE f vEm S % T EgW WeagH S €,
vod Y19 HEel €l

XU, 991 o UYEN ST H 5o o ged wul o feer &
e WHReE Waed § (Fad 11.7)1 98 anpied § Sufeed wi@ (97 117 SR H
' g 99 g7 g & WEW & AU % FRO WE e 2 i &
oY wia i & faoda fen § ava @ w@ w6 ogan 91 SR
foremli 1 wifa & w6 €1 g % fad wehwer 1 A 9 eafda WSy
aon fasifad #edt €, dorvera s efaftes wafda sl €, Had: 9
F I3 ¥ aEt FPed THE YEW F [ SEdd e 8
(for= 11.8) | w191 o TR&TY Qe Hials wEdT & wro fafiy=
oo Yo & T T w

7fg g Ut WS H R 7, AR AT KW H AR Y9 G

fdft f7 forelt STor WO S7eran Sia % BeaR | <@ 1 379 SRer far 11.8
F1 g99 <@ Hhd B EEEY F T
11.5 SHSEE qEd

SO HHad: HH S A w2 YA fFE e fafew & W IS
T 9 % fauer YA e % S # onn, sifrafi, sfer
syar foafaeree 3@t gFft 30 & ©d W F1 97 0 SR HI G F
o § sifas TR @1 SR ¥1 TRE 91g 9 SR it 3 9 F1 qe o
TAH! (F9 GIA) Tl T TN THRT STYSIAIR IS 91 FI 3TUeT gl FH
Bl 21 e vads weEm (arg) w1 dias e fer 77 €, wufi

HEE 43 99l TifEtn "ER -
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fax 11,9 agazary
YFAT &F FRU ar Hi
YT et

TR 91 W ¥ B 3@ W oaeg & e fefq uftefda et wd 21 3|
YHR I8 SIfEeRdl TR TG wEed § oY ¥R W agHSdid ST9e
(9ealt % AGHEE % HRU FHIY H1 SAUEd) FH & ThH G9E 2 aR H
ferfenm 9eq = #1 = T @ uftmew @1 smRU @ TEel =AmEn '
fFg ¥R =T TFd 2
art o fenfewrn
AR % YR % SgHSHE ST9add o SRV E aN fCAfeA wdid e 2
geat o FHeE H WAV FH % UEE YAt % U W UREd a% ar
1 Y At srvafda giar Sa1 21 agHed sqad St WieAm ¥ g
¢ fore1 it qited] sTuad-is il FifH aHes a) & Yo
I sfeia ®1 AR FH1 @ 2, 3: aR FI ener feafq swewt
arfas feafa @ %59 fa= v w6t 21 fafes & fere 3= =
(fo 11.9) E a1 o arafas feufd ¥ %9 $9€ W wda
e 81 39 ifafaa St fF oe & ufifeufa o fager smam o
quiA fofar <1 91 %, aR H1 a5 snwd feufa off wemd 7 s
-+ Uit Seerdt off @t ® FifE gt & arHed #1 difas
s TRt e ¥ dfF 9R Wgd @ €, o 9 W
fig-51a & W §1 FE, T | o AT g R
- Ty g tfEfda ga wa 2, o: arn w enemeh feufa
foafaa ot wdt @ o oEl o wow FH 9 T’ F qHT F
N foefierd @t 8 — fSeeh SR $1E a0 wu wHHien g
gl ® @ wf Yuen, W f feafoame &1 gvm R
e i T feafen? 7' arf * srden gest & @ga Uw ¥ SR THifew
3= fowga g #1 4ifa a1 51 ka1 21 3% g9 7e H fag-una & oFw
YHTST Hidl ® WUE AF @ dl |9l 65w & ywme-wdl 9 R A+ o
YAV HT GTet TR i A W e qied H1 SiEd JE I g, SEt
FRu feafen &1 gvE fegafaa & smom

o F s '* atfim gatea aar facifaa gara

g 11.10 A=A A F G & FNU & AR dA0 FA & 99a gd w1 Afor

aoT gard w g9a

216

-

qgHSHE AYEdd & HRU g4 ¥H andfos gakd 9
e 2 e qd fe@rd 33 o @ qen artas gk
& @ 2 fofe vEm o ke @ war @1 e
e | war o ®, g g amqa A fufas B
FE o 11,10 5 gd 1 fafas o @y arafas qen
et feorfaal gufet o &1 arefas gate qon st
YA o &= GHT %1 Sl e 2 e @)1 e it

93 ydld Bt
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11.6 THIIT HT YU

TeRTYT A1 TAR AR 3R I SEq3ll & o= S=AAiEAl o HR § eH YFia
o e svEdeEe 9fteeand 3@ w1 faerdd €1 st w1 Aten @, Tl
Tz & 5 H1 U1, YART T I F T99 GF F @ KE@w 3, 759
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P AR & T R dE &1 ar [faa 125 § o w2 T (4) s 2] ofiwy o wifsw) 9e oifee
72 9r frm & ar f5m w (1) fafea 2, & S0 o1 991 G ST FE % S9%d # 2
foe@ w0 &1 \E e i)

Y& YRl ° faga ¥/ o "HEl ° SR F =E ¥ Jf@w)

71 faga o/ T F G w® i w22

711 faga 90 3TEM fFT 9R A9 AR % WY HI2 % &9%d W R s 82

IE 9 TN ¥ TR W 9R T e S R 2d € Al UHI 6 ueain
e B S ) UGy § wHE e 9o §HE oA 1 62 9] Sied ™
TR &1 YIedi® 9¢ Sl €1 UHieX & Ugdis o a9 9 faT o § W«
uftey ¥ =1 qeied 9ig SHE d9E a9 §HE S FE % AT6 o di
1 Sired €1 319 o fa8 [EHe (12.5) - (12.7)] &I SH9ER HH W Eh
e U € T fordt =orh 1 wfay () ok H1 o (i) SHR! SR
F2 o SFA AU (i) SHF @Y F wHa w R Fa 21 o mm
g Tuid € for frdt urg o ThEHH wTern &1 9fy ST oeE ()
STIFETI A SHH! ITITE FIE F AAFA (A) F FHHAMIE el 2
s

Ro (12.8)

aar R«<1/A (12.9)

o 229
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THIHION (12.8) GT (12.9) I TATHd HH W 9 g &l &
1 1

R o< HAYT] R=p (12.10)
A A

el p (V) sufasharl feeisw 2 fo8 = o 9eied =1 oea gfadeean
#ed 21 Hfaluemal w1 SI AE® Q m 81 98 fwdt 9= & sifvrenerfoes
o 1 et qen fasnge w1 afaiear STeid i el © forEeR iR
10% Om ¥ 10° Om 21 3 foed #1 o=l =o% &) W a1 Hi9 oA
forgae vzrel 1 wfedsral 1029 107 Q m e #1 &t 21 fFed wgred =1
gty den wfasewar <M1 € a9 | uftada & @i ofEfda @ s g

grelt 12,2 ® ¥9 9% @d € F oavw w9 o faggst F1 sfwvewa
IR SEFel e i erden sifues e g1 fusmget w1 $== A W i
& Iu=E (Jed) & B aE FEw @ fF faggst w1 swam forpg-swad,
IR MG | e[ a9q graaal o Fwi § e s @) foem wos
o dqail o fmfor § af G ST %1 € SuE fean S €, Sfafed s
aun UgfatEn &1 IvEm faga 9w & fau 3ugnt g are a)i o i
H fea S 2

RO 122 20 °C W FI T F1 Jga yfcrrEar

ATAH fae= 1.60 x 10
I 1.62 x 10#
gt 2.63 x 10
A 5.20 x 10®
Ecact 6.84 x 10
A 10.0 x 10
Hifgam 12.9 x 10
Tt 940 x 10®
s 1.84 x 10

Tarsmad FiLeA 49 x 10
(Cu @1 Ni &1 fasm)
T 44 % 10
(Cu, Mn @1 Ni &1 fagm)
frm 100 x 10
(Ni, Cr, Mn 391 Fe 1 fagrg)

Tererrt i 10% - 10™
H3R 10'% - 1016
Qﬁ]:ﬂsz 10" — 107
TAHE 10 - 10%
HITA (5F) 102

- 3191 379 FIA 1 T FH BT FIE SNGVFFHA Fel &) 59 JMAI HT 3TN 39 FFF
9yl FI BT HA & 7T FT HFA B

fasm
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AT 12,3

(a) af% fordl faea sea & dq &1 i@y 1200Q2 @ 7& 5ea 220V
B Y Frr fam ST S (b) Af% FR e e # e
w1 i@y 100Q ® @ 7 foww X 220v @ ¥ fEa om
T ?

3l
(a) B f&m 71 & v =220V: R=1200Q
THEW (12.6) | fo=[@ & 1= 220 v/1200Q
=0.18A
(b) B9 &= T & v= 220 V: R=100Q
T (12.6) 9 faga 9/ 1= 220 v/100Q

=22A
220 Vo T faga |ia 9 faga aca qon fag@ & s/ &t 99 Tt

foga umed & o W w=m

AR 12.4
9 H faga R faga 9 § 4 A foge o & € 7@ sue il
% o= faweiat 60 v 21 39 wn foaga e faat for@ ama &m v
fawarar &1 120 v a& @@ Ko smam?

A
& fan w2, fasEia v=60V, fagd Y 1=4 A

A9 & fm % d7ER, R=%=%=159
9 favara s@et 120 V fF S 2, |
vV _120V _
ﬁgﬁurm:E— e e~ DA
i, 7a faga €t 9 yarfed fog o %1 49 8 A & W 21

IR 12.5
el &g & 1 m @ R &1 20 °C W oA FAY 26Q 71 AR AW @
= 0.3 mm 2, 9 38 @9 T Y F1 9gd Yiadeshar 41 22 R
12.2 1 ITAM & aR F TR H Aqfasgari wifs)

A

e o o @ 9R % 9y R=26Q,

FH d=0.3mm=3x 10*m, 9 G &l @aE =1 m

a1, T (12.10) ¥, U MU o & qR F Aga R
p = (RA/1) = (Rrd?/41)

ferga
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A wfaeenfid FW W TH W g €
p=184x%x10Qm,

29 YR U T 9R F1 91g 20 °C W g HREFdl 1.84 x 106 Q m
21 RO 12.2 ¥ &9 d@d € fF A %1 agd wfadussa w1 9=
e Bl

IITEAUT 12.6
o U v & et (oA 9o A HRR F R % WY 4Q 3 35 v

F el o7 R &1 Ry F0 B foae o ;—mn‘lzé%%?

FIS]
YgHq dR o fau
1

RI=PE
=40
fodtg ar o fem
1/ 2
RE-P 2 A
ik ok
2a’a
1
=4_R1
1
“’IX‘Q:Q
=1Q

d: IR #1991 gy 1 Q B

o

ot =mers #1 wfady fFa #rel w fadt w5 22

9 USY % 3 GW W A€ UF gaen oo HU Hie @ o 3 § fRed fagm aw
A | gerfed enit s 3% @ fagd dia @ gt e s 22 =490
T wifee et aga weme F 3 A & &9 favaw #1395 @ & v
1 gol § T2 3 T &7 W off 35 wfewy faa wan @1 99 39 soma 9§
yarfed & arel foga 9/ 8§ # 9fiew sm?

4. foe@ 2=t aun fora sl & 994 of9EE 96 9Ig o 7 9 fRdt fagg o
5. TrefafEs wwei o ST @ifee 12.2 § R U sAiwsl & smr W Sifau:
(a) 3PRA (Fe) ae Tehil (Hg) ¥ %1H /=21 faga = 22
(b) HH-H1 ygrE HdSS T 2?2
239 e
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12.6 Ufagst o e &t faig

fuset 39 ® v %9 o fagd ufmel & ar & 9 on g 9% @l
e fordt =ee | vaifed gR Sl foga o &1 99 foe 9er 3
gfy qen 39k fl & o= fawaR w fsk = 21 fafay woR &
faga Sy qon g | 79 A wfivet & fafay wEee @d 2
zofeT o9 79 7 faem w5 @ o il & gaeHl w e & fem
F fF8 YHR IR A S gl 22

yfeieeh! &1 TR FAfSa 3 &1 @ faftml €1 o 12.6 ¥ faem
uftay femran T @ fomd R, R, @01 R, Wy & 9 wfvel 6w
¥ g fau faomee S T €1 sfesl o 3@ HEH %1 Siuiid
A Fel 5

- X R, R, R, v
B W F
O ©
*
I wi
12 - K
—HHH! & ‘

a7 12.6 499 9 gaifad g+

a3 127 o sfmvsl &1 @ W SaeE fgEm T @ faes dm
yialers s iy fageii X aon Yo = gaifea g1 gfaius o 36 TN
& GaSH #1 UTyahH WA el Sal 2l

RJ
R._.
> > A >y
RJ
A 4
(V)
AV
L Wi
I HHHF —e—(");

faT 12.7 wvdsa o qaifad wfaiys
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12.6.1 Sruitery | waifsa wfairaes

S e FiEH! & SuihH d HIifa wd € o 9iuyg ¥ yeifed for@ um
w1 1 B 87 IT6I qod fadY A B @7 IRy s fefafed
fFamred #1 TeEa ¥ I F Y9 FW B

TehaTeheT 12.4

fafy= ami o o9 iyl +1 gofies § Sifew o3 126 & @
FIER 3% TH dedl, Th UHe 991 TF @i el § et Hife 3y
1Q,2Q,3Q 30 7F * Wfus] &1 ITER FT THd € 991 39
e & fow 6 V #1928 SwEm | o 994 2

Foll I T § T adl THIE F1 uigdie Al &Il

uHiex 1 feufa &1 <1 wiiiusi o o w8 o Rafia = 994 81 =
AR THIT &1 9 e HifSu)

1 39 TR o g foae o/ & 5 ¥ $E SR U E?

A9 T2 @ 5 T F fagd u w1 uE = w2, 98 uiuy §
i &t feafa w fasl 98 wwan o aed 7w € R ufausl &
Huiehn WA | UfuY o e 9N # foaE@ U wuE et @ sl uow
gfediy @ GAE forE uw wenfga B 2

ferareRema 12.5

frarrem 124 9 fo3 12.6 # fEm sgEr &7 sfwiusi & gofiss
Ao & 90 X 901 Y & 99 TH dieeHe Tl

= — e = R =
X R P O B 8 T R, Y

1
S i
Sl
SE
T
r-'\-
|
S,
+
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ity & wrt § Sslt oRsT 9T diceHle 1 Uigdis A Hife) 39 v
FoitsH TAeH % fa¥ & g favei 3@ e 81 9 difse 78 v 2
379 et o IHI fHAel & ot favara | Hifw) 3 S 9 | e
EiE

W H Feil e den dicede # o ufug ¥ e difSu sE
dieediet #i fo 12.8 # fe@ 3R veet wfeiss & fll X a1 P &
99 Sifeu)

T H el ST a9l Yge iakiee & o o drg faweiar wifaw we
o 7= v, #

T4 YR 39 <1 Sfaiesi & fad o d@r9 yus-gus faweia qifu) 9=
@ifee 3 "M Fw: v, a9 v, #

V.V, V,qd V, % oo Hay a= hife)

A9 I8 @ fF fawEiR v e 9 fawaiad, v, v, 991 v, % 3
& aUal 21 S1uiq ufadive & Aol HaeH o fol & d" g favaia
ftera feivenl & fasaiad & 4 & =us) 21 sl
V=V +V, +V, (12.11)
oM wifs, foa 12.8 o o <o 7o ey o yerfeq faga ama 1 @
T yoIs Wiodius ¥ wyeifed feem um ot 1 21 gofhw o 9 3
iR F TF TH qed Thd WRiuE T wiy R 2, % 3N
yfreenfia & w2 g iy § Sied W zess ol W ufmy v aen
uftgy & yarfed o 1 9€1 Tt 81 9% 9fuy W W 1 fEn srygE
FH W EH W Bl e
V=IR (12.12)
i gfaesl W YUS-yoE AW & FEE SygE T W B W
g &:

V, = IR, [12.13(a)]
V, = IR, (12.13(b)]
@ Vv, = IR [12.13(c)]
[ (12.11) 9
IR=IR,+IR,+IR,
31an
R =R +R +R, (12.14)

30 YR eH e frehd frpre wd € & v 9ga @ wfadys gviiswn
H waifoa id & @ HAeH #1 %o Wi R, R, R, % 3N % S S
2 3l 39 YR 9O W gy fed o sifem iy & ufedy 9
ik 2 21

ferg
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IR 12,7
w faga o e wfady 20 B, qon % 4 Q wfady &1 =0 6 v
# 92 ® foa 12,9 ° @ @R wafsd B (a) wue & Fa
wfade, (b) 9Ray # werfed faga a) @ (o) faga s qen = =
o & = favai uftsfea Fife)

W
v

AN

4 Q
I i

+ - K
—HHH! —(
6V
faT 12.9 6V F1 428 @ 4viiww § Gaifad TF g o 797 4Q
F1 TH Fh0aH

T
foga &/ %1 9RRY R, = 20 ©
guited § FAfTd =re® F1 Ay R, =4 Q
99, 9fgy ¥ e gfaly
K = R+R
R =200+4Q0=24Q
i o ) fial & d9 g faveaia
V=6V
e, W & frm & ogEr oRey § yafed $o faga am
1 = V/R
= 6V/24Q
= 0.25A
forga o qon =rers W W F1 Y gUE-gE SygE T W eH
foga o & ol & = fawaEiR wa e 2

V, = 200x0.25A
= 5V;

o, 9 & O F o9 fHyEid e g g

V, =4Qx0.25A= 1V

3 UM ofifee en fagm @ 9o Wies o 9oiehd asE i fRd
THA a9 e Siaiue A faeenfid w =wd 81 59 qed afalus w5
Sy a1 B =ifeT fh 8 6 v Sl o =1 fiel | waEifsa s

fasm
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R ufwy H 025 A faga um yarfed 81 99 39 o9 ufdiEs @
yfaiy R &M

R v/I
6V/0.25A
24 Q

T2 JUihH URUY w1 T GfaUy € q@ I giedel % A %
T 2

I

I. Tl fae@ uftey =1 sgawen s @ifay foad 2 v & o9 Oal #1920, TF
5 Q ufaless, U 8 Q Ufadees, U 12 Q WieRIys q U Wil sheil 9 Soiisy
T gaifea Bl

2. WY | %1 Uy gam Eifae qon Tod giae | vafed fagm um & °9eE & fa

UHZT 921 12 Q & Wauys o T & @9 fagame 99+ o o aeeder amsu)

12.6.2 UVdHE ¥ GITd Ul

3y 3@ fos 12,7 ° fR@ 3ER, | ™ 9 % UH IS (3"
Fl) W uwdmd | G dF wfeiel ®1 sraen ® faEr @ 2

feramemea 12.6

« T wfeiel fomes wfady w9 R, R, 99
R, ¥, &1 Wed A XY 930 fo 12.10
W fem STER 36 e F UF 928,
T el a9 U UHieX § "o it
WieERl % TASH o TREHH § T SeeHis
ot Haifea Hifag)

T H Sl ST a9l UHR 1 UIgdE Al
Fifew) 9@ =i faga o/ %=1 9= 13
leeHel H1 UIgdih Wi AR &ifeu 3HE
¥d FAeH % 9 o 9" fave@ voarE 8
B 21 Wels Wfeliee o il o ot faveia
f V 81 391 e Yeds Wiy o fal ®

UU-goE aleHie AR FH w1 S U HHH - & ()
Tdl 7 (fa 12,11 3fEw))
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v
Y

il
fax 12.11

Foft | = A Frepfere) oftey | UHiex qen aieeHer fea wifsl
fag 12.11 ¥ fe@g F7ER UHier &1 gfady R, 9 guin § WAt
HifSIu) THIeX &1 Iedis 1, e Hifeul

T YR, R, T R, # Welfed €M Al 4r ot wifaw) @ s ae
FHN: [, WS L RIL I, L, TS I W gy 2

IE U Wl ? 6 o faga ¥ L gEeE w5 yoe v | yarfed
T Al U S % A % SR R

I=1,+1,+1, (12.15)

" i sfie 3 ad WA w1 qed wfy R #1 Wi &
Y A W W H e O FE W 'Y We e @

I=V/R, (12.186)
ToIF WigE R AW H W O $W W gH WW e @
I,=V/R; 1,=V/R;3¥RI,=V/R, (12.17)

HHIHTON (12.15) 9901 (12.17) ¥ &9 e il @
V/R,=V/R, +V/R,+ V/R,
A
1/R,=1/R,+1/R,+1/R, (12.18)

39 YHR B4 98 Tk i 9ad ¢ & qvaws 9 gafeq sfaast
& WIE o qed WAl ®1 ook YuE gfadul & SfeRdl % A ok
T B B

IATEI0T 12,8

o 12.10 % uftuy 3@ o A fSe gfq@e=hi R, R, @0 R, & WH
FAN: 50,100, 30 QF T TR 12 V H 928 ¥ wafsw fFm ™
21 (a) Y% Sfciess ¥ waifed fae o (b) uftae & yarfed o fagg
Y e () IR9Y &1 a1 Ffowy Repfera wifsw

Tl
R,=5Q,R,=10Q, G R,=30Q
I & fgl | fava, v=12V
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Yeis SAftea wiadus o fad ® ot favaia sa € 2, 3 wfadesi
9 yaifed fag@ a0 &1 ufished %6 & fog & oW o fam %1 3gam

#W 2
R, ¥ g faga =umi, = V/R,
I, =12V/5Q = 24A
R, ¥ varfed for@ = o, = V/R,
,=12V/10Q = 12A
R, ¥ varfed foma wm 1, = V/R,
[ =12V/30Q = 04A
gftgy ¥ yarfed o €
§: I!+I2+IS
=(24+1.2+04)A
=4A

HF (12.18) ¥ T WU R, F1 TH 39 FFR WG fF= 1 w6 2
| O (R | 1 1

EH TR R =3 Q

ITTEIT 12.9

fe12.12,  R,= 100, R,=40Q, R,=30Q, R, =20 Q, T

R, =60 Q, % 91 Wfavs & 39 fa=amg %1 12 v ¥ g4 N

e S B () 9w ° o gfadiy qen (b) 9fee o yerfed =

we faga ym oitsfoa Sifew) P

' = ¢

o oA §1 v W @ AR R @ R, AW T ®

et qea wfdus foman wfds R7 8, g0 whwenfa &@ L .

% T8 yHR 70 UndEy § gafea 99 wfadesl R, R, T4 o [
MMV

R fordt 57 o wfatiues feraen wfadi R~ g0 wfaeenfua

FW@ T q@ FHE (12.19) F ITM FH W FH W@ B8 B

1/R'=1/10+1/40 = 5/40; FAIMR =8 Q forg 12.12

T YER 1/R” = 1/30+1/20+ 1/60=6/60; HUiwH a9l geAH 5
HAMR” =10 Q S Wi o

39 YRR, FHA U8, R=R + R"= 18 Q ﬁwmﬁ?ﬁ

fored wm o1 A9 ofiwfaa #@ & fau sim &1 fram swEm @
& W B ?
I=V/R=12V/18 2=0.67 A

forgga 239
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T <@ € i et goftag fage ofoy o & 9@ o 9% faem um
fad wdt 81 39 TR WR ¥ § 7% @i T ¢ fF ew e fae
uftqy A faega aca qon foga €+ goiten § @Afsm w31 g8 w0
7z 2 fF 3% sfo@ R @ +d #0 & foau swfus fa= ol #1 faem
YIS 1 AEYTRA Bl ¢ (IR 12.3 fEn)| dofiEg Ity 9
@ B I8 B € o S wRuY #1 T eda 1 F 98 F e ©
al aftger 22 w1 ® S ufay @1 o HIE feFd wE el w g AR
A e, faaEiaal onft W yoHl F1 gae | gedl &1 geree argdl
%1 IWAM B 2@ ¢ al o fasiel-faead 1 ufwy ¥ @ue 9 e
1 gt H HTHI WY @d F gL T8 3@ B FR 9% FSF qoa A
ded | qeft ooel @1 WY H €, TS godl Hi akodl 81 39 faud
urydEn uftey ¥ fagm um fafr=r Sga s | faanfsa 21 S 21 el
gy § o gy G (12.18) % ER Hed 21 7% favie w9 9
a4 A TEEE B ¢ we @il & iy fae-fas e € qen 3%
3 w7 4 19 w0 & fou o= fage 9/ =t seasar @6t 8

I+

12

S (a) 1 QA 10°Q (b) 1 Q. 10° Q@ 10° Q oF wiauy wvasA § qarfed fau
WA € @ 396 qod wfaud % gay o 3y = foim w1

100 Q =1 U fae@ &9, 50 Q =1 UF fawa 2R 991 500 Q F1 U 9 e
220V & fagm 9m ¥ weEwn | wAifw €1 59 fagn s #1 vy 7 € W
4f% THM |id & Q1Y Gaifad w2 < ot 9 ot @1 faga o o @ e dibn gfeat
ot €1 9% st 9 wife R gm faee sl 9 fEa foga aw verfea ot 22
oY &7

20,3 QAW 6 Q F dF Ufauuml F1 fmE gHR Gaifsa w31 fF g4 #71 Fd
g (@) 4 Q, (b) 1 Q ®17

40,8 0,12 Q a9 24 Q a0y F1 IR Ffol F1 fFy ywr gafaa =1 5
419 ¥ (a) #Hfuswas (b) Fe=fam gfaty wra 81 o6 7

240

12.7 fag@ g @1 A gwE

& WA 2 o 92 sy 9o fagg e o 9 €1 9d & i g ot
Tt sfafEn O & @ fiFd & df" favais so= w1 @ €, S
it 9 gaifsa foret ufadive stean wfadvesl o foret fram & faea sm
yerfed T % fou gesei 9 wfq tenfad w1 21 R SHem
122 4 92 aopEe fem € 5 oftuy o ferE om0 =0 W@ & fog 9
w1 AT Fll @ FA @A TS 21 T8 Tl hel geft wdr €2 faega ew

fasm
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T T H, @ g G H1 Sl 1 9 9N ST wE (S 9@
1 dgfeal &I qEAT) | SYEN € Sl 21 Gid i Sl 1 I G 59 So
H1 SO HE | @9 ol 21 S |ifes o a9 § gig w31 sEen dam
YA: T9 A I SieR § w1 € 33w & fow, e R o @
F TR FTH 999 9% I 2 o 98 TH & S 81 39 fauta Afe
faega iy fagrg ®9 @ wfys 2, 1efa 928 9 shae gfaiys] &1 o
e & gt € @ W w1 S PR qof w9 @ S % w9 st e
wdl 21 T8 foaeg um &1 a9 99e FEd €1 39 99 &1 sEn faga
@R, foga s S gl § fFan s 2

iy R & ot wfaivs w four #ifse fsag foea s 1 waifea
8 W 21 "M ofifen see il & e fasaia v @ (Fea 12.13)1 5
e o w9g ¥ Q A Yaifed sl 81 @ e fawaiR v yerfea
T H fh T #E v B oW: W H WHE ¢ § v TS #I gl FH
=fe| o1d: did g 9ftgy o frafta wfs

P:VQ:V? (12.19)

i

AUl G99 ¢ § 9id g 9RuY H YEH 1 T S Px t & S VIEH
T 21 WA 5N @9 F1 GH S 39 S F1 e 22 qg e T
& ¥9 § yfaaes ¥ afd 2 St @1 39 weR Rt womh fage um rgm
Y (W ST FET HT HE

H = VIt (12.20)

M F1 FEm [FE (12.5)] @0 F@ W Ww g ©

H=P Rt (12.21)

T 9l 1 A fm Fed € 39 w9 =
e ¢ for fedt wfodes § 3= e arel e

() fxe U vfye & vafea 29 ot faz@ a0 & T S > S
o oF STgwEam, (i) T form uw % fom Y _— A +
gy & SHFAEAIE den (i) $H I & 2 )

SFAT e ¢ fawes faw fu oy @ ) I
fagd o vaifed et @1 AR uftffadr o s«
T dgd qitts #1 R 96 aieear 9d 9 waitsa
FW & df 994 [ = V/R & g 39 9ifus § yarfed & Jfs
foga um ofiwfad &6 o v @HEOT A oo

(12.21) F1 I FTA £ forgrs et farg 9w 4 SR Toier fega S

JETETUT 12,10
foret foga s 9 eifehan a9 X & faw 840 W HT =W H FHel

SYYE T ? 9G1 360 W H R Y @ GHY U el & S A

forega 241
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1 @ fream 21 afg fagd 9@ #1 deear 220 v & df g1y o
faga «m aen yfidy & 99 wfefoa Fifsa)

1l
TR (12.19) § B 98 A © T faeh i

P=VI

34 YR faga a1 =pP/v

(@) 9 A9 W1 & firan #, @@
I=840W/220V=3.82 A;
dun fog@ s #1 gl
R=V/I=220V/3.82 A=57.60 Q

(b) S A9 H1 & e R, 7@
I=360W/220V=1.64A;
qen foga sl &1 gfoa

R=V/I=220V/1.64A=134.15Q

IEETOT 12,11

fFeft 4 o sfeias 9 9fq T%E 100 J T 399 & @ 2w
F fi W favai J@ Fifsu

T

H=100J,R=4Q,t=1s,V=2?

i (12.21) § &6 wfady Q@ wenfed foa o/ 1 wa &6t €
I V(H/RY

V[100J/(4 Q x 1 s)]

= BA

Tl (12.5) § yfles o il w faswai@ v a2 @
V = IR

5Ax40

20V

I+

1

ot forpm e #1 S/ i 399 TE eI SafE IHFT ANA 9IS S B e 22
TH HE H 50 W aeia | 96000 FEH AW F TAAGNG FH H I I

uftskfea it
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2492 fertr

2019-20



12.7.1 Ta=@ awr & arda uwE o SaeTiies SAuan

et = o S S B fagd o # srEvEeet uftomm @) sga-dt
fearfeal § w2 srisa e @ e 98 SwErh fa@ et @ we A
w1 a1 21 faga uftwed o emferd ar, ufy & seai &
¥ gfg = wFa ¢ o 37 1o o ufEdd @ wwar 21 faRm sd,
forea 2z, forega Ay, fomga Shaeh qen fogm 61 @ & a9 W enaifa
w7 guftfaa Ifwat €

forga @9 1 ST W S wE ° off g @ S e faa
Toa o ¥Ed &1 FE W god & dq F 3O T F a1 g9 @ ok
TF @ =ifen aifF 98 o a9 eI WHIY I FE 3TW A 3=
g R fagern 98 =ifew) 9w & g TR & fau TR (reE
3380 °C) 1 3TN fFwr S @ S 3=9 MeHlE H TH YHAA g 2
forgaaeht 2% 1 TR *3k dq FI FUEYE a9 faaf| a9 =ifew) g
Tedl ¥ ot 3fe 9 AfFEg TRSa qun o e ol o @ e
39 dq #1 9 ° g & S T 99 5 UG F F1 SATF 9w
FH % FY § Yk FA1 8, W THF U 31cq 9 faswfa g & &9
¥ ot gfeer=r g 2

S A9 FT Uk SR g 3w fagd afteed § v @R aren ww
21 7z wftedl qen wifesi 1 geen, R off srEvTs w9 @ 3= faga g
F 3T yAfEd 7 eF IH, FO T B 1 I F Wy Gofien |
afsa w3 &) W o oig st fasg & dR w1 IHe @ €
e 3faa Temi® @, s & o tgfafem, s, s, o )
Ifz afty o fardh fafde o @ afus o =1 faga um yerfea 26t 2
WS R % a9 H Jfg et 71 398 T ar fie s @ iR ufty 32
Sl 81 WS 9R WAz o1 o fat el dideln sieen sE YR o e
ueied o et § T ST @1 wHe] e § IUH € arelt WS i SgHd
fagd ¥ 1A, 2A,3A,5A, 10 A 01 gt 21 39 faga sl & ufigy o
S 1 kw w1 fogd vfed SO GHE SUEd A 2, 9 39 220 V W
yeIferd 3 €, 1000 W/220 V= 4.54 A &1 faga um varfed eidt 81 39
Y H 5 A FAEAIS H1 BS 39N fHA S =nfEu)

12.8 fagm wifem

I o ot wansti § 9% g foaw o f o 31+ T H
vifem Fed € SO & SUgE B H R H o ufE FEd 2
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gteRTor (12.21) ¥ & fodt faga ufwy o sugsa staan afa faem
Fel # R 9 Bt 21 3H faga wfd ot Fed ¥ wfE P # 38 wER

Za FE E
P=VI
39l P = PR=V?/R (12.22)

forqa Wi &1 SI W& a1 (W) 81 7€ 39 IR g1 SuE ufed @
formd =9 9mm 1 A faga o/ yeifed et @ 59 39 1 vV faseiaR = yeifed

FUA AT 81 TH YFR
IW=19@x 1 R=1VA (12.23)
‘gre’ v &1 BTl WIEE 21 34: Irfae SFUER W B9 39S HIH! 92

e (fFeiae) #1 ST 1@ &1 UF fHaER, 1000 92 & &= gl

21 dfF foem ot wifsm qen 99 1 OFEE e 2 gEfae faga s &
U o1 1 (W h) €1 59 U 92 vifed &1 STam | 5 d% Bl €
39y el TF AR T et 21 faem et w1 i ame e s
kW h) © f5@ "= seeme § ‘gfe’ wed €

1 kWh = 1000 &2 x 3600 UF &
= 36x 10° 92 H&he

= 3.6 10° 5d (J)

agd 9 @i 7g ged € T frdl faga 9fgy § seieie Sugs ed € 9% e 21 e
fore ¢ s1eren o FH Y Fore W, foE i Aen T ek S faew wfe @
TR HI T 3 o fAU weM i 9 Al faga S w1 gIaE s € E9 S 5|
SUgFd Sl o fAU A F#9 2
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3418107 12,13

400 W 3T99d o1 g e Where 8 =i/ weman s 21 3.00 &9
9fd kW h &1 ¥ 39 30 & 9 o & fau e &1 ge9 74 @2

g
30 57 # rsier g0 U &|a Fe

400 W x 8.0 52 /fe x 30 f§9 = 96000 W h
=96 kW h

9 TR 30 7 % fFsier # 9aH 9 3ugE Fd FHel Hl qod
96 kW h x 3.00 kW h 93 = 288.00 ¥94

a3+

I, faem@ uw g wew S &1 2 &1 fuior &9 fE s 22

2. whié famgE Hiet 220 v o foeE 9 9 5.0 A faga o 1 e #1 e e
FITT qe1 2 ¢ | HieX g IUYF H9l IHien Hifeg

N

w et = | favier soiegml @t faga O St = Hd 21 IRae % SHER
TARA % vae H1 fEw & fauwla R w faga g #1 fKen 9w s 2

« fom@ um &SI uEw U (a) 2

« T fogm wfoy § soRml #1 fd yem @ & fau gn fmd g9 svar =@ @
IR FW@ T W A il & de favei s w21 39 favaiaw @i aiee
V) § "9 2

»  yfadis Tk wE o R S fE wee o soeedl o wae w1 faiy wwa @1 3w
faga s & uftam %1 fafm F #1 faeis %1 s1aEs o m (Q) 2

3w P fR R ¥ ¥ A e S v fER oW %
SAFHAIE T ? W Tk I A ¢ FF ufeduE #1 9 guE @A =9ifey)

« et e w1 afoy SuEt dErE WY SHE! YR e % &% W yfaema:
fas FTa 2 o 39 v #1 yFfa | ot fol wwar ® g | = R

s AUiRd H HAIfS 9ga | wfalusl %1 qod gfaly 39k =Afea wfais & am o
TR el 2l

/
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o UREHH § Al SfRiuE % gy=a w1 ged Wiy R fefafed deu g e
fean st @

1 1 1 !
— =t —+—+...
R, R R, R,
« S ufRue § afd s SugE S @1 39 YRR o fEAr S @
W=VxIxT
» foga v 1wk 9@ (W) €159 1A fard ow 1 v faveie o gefed @ @ A
uftwer # SuyeEd Wi 1 aR e 2
« foga oo w1 SAaRE wEE fEdEre g2 (kwh) @

1 kW h = 3,600,000 J = 3.6 X 106 J

.

|. FRRY RF fFd 9R ¥ THS &1 U UK 9§ FRT S 21 3T IHS R
e | HAfSd # 39 ¥ AR TS w1 o9 Wiy R’? §f R/R” SUE &1 °H

w1 2-
(a) 1/25 ) 1/5 (©5 (d) 25

2. Frefafad § @ FA-m W fER TRue § faER v F efE @
(@) PR (b) IR? (c) VI (d) V2/R

3. fordt foea siem w1 SHA® 220 V; 100 W 1 S 39 110 V R FEIfd % & a9
TF gRI IUYF i fwet et 22
(@) 100 W (b) 75 W (c) 50 W (d) 25 W

4. < wrerw a) Tomes geid, o qen =ar| gAE € fadt faem 9y § wwe gufisww
¥ R f uwdwn ¥ wafed fee S &1 gofiew aeun uvdwH SEeE W 3ae
TS F1 S9N F B2

(@) 1:2 (b) 2:1 () 1:4 (d) 4:1
5. Tt faga ufmy o 3 figan & o9 favaim 9@ & fog seedier #1 fFg 9oR
wafsa fran wman 22

6. Twdl dfd & R 1 A9 0.5 mm a9 FeEFa 1.6 % 102 Q m Bl 10 Q Wfads &
widees 9F % fau frad o9 dR S SEvERal em? At TEd S S ) ar
o @ gfedy # = i@ smom?

246 e

2019-20



10.

i1,

12,

13,

14.

| [ )

16.

17.

'\
fret yfotue & fad & o9 favai v fafs= 9 & fau 399 vafea fagm

U 1 o gd "M e Ky e R

1@ 05 1.0 20 3.0 4.0

VEe) 16 34 67 102 132

VA [ o9 W% Eiget 36 Jfaius &1 gfaiy [ sifa)

foret orama gfediy o wfedius & fod @ 12 v &1 o8 1 gaifea 9 w gy o
2.5 mA g a0 varfeq et @1 wfias =1 wfewiy afefea wifsw)

9V H fadt 928 #1029, 039,040, 0.5QF9 12 Q F YfalwFH F ™
guiieen & GAifsa foran T 21 12 Q% ufalius 9 fead foE s werfed emfi?

176 Q Wfqy o foha wfadiersi =i wrvdsd o @9ifea #¢ fF 220 v fag@ @ig 4
G491 9 5 A fae@ ym wanfea =12

7T 3N T A9 6 Q ufady & o9 wfeiussl &1 fFa R daifsa #3 & 9
YA 1 Wfa0Y () 9 Q, (i) 4 Q2

220 V %1 fogd @gd W I9m fFu 91 a1 9gd @ dedl &1 SHdAIR 10 W 21 4
220 VWA ¥ 31q9d Afran foee ¥ 5 A% @ 39 @A & S aif & o fen
god YAHd | Galed R S gHd 82

foret faga w22t #1 @ wie q wfaius Fefeal A qon B %1 o+ € oo g &
Y 24 Q7 q1 TR YUF-YUF, JUNEHH § S UwEwEH § HAfTd FEH ST
o <1 " 31 A T8 92t 220 V o= Gi9 @ wAfSa #1 S @ At dF g
o yarfed fae@ smd 0 €2

Frciffan oRaell & worm § 2 o WRRE G IR R #1 qe H:
(i) 6 VH 928t § TAIfHd 1 Qdu 2 0 Svftees HASA (i) 4 V 928 9 Aifdad 12 o
qd 2 Q FT U¥EHH TASH|

1 foea &wq fd @ U 1 SHEGl® 100 W; 220 V a1 SE S 60 W; 220 V €,
foea 9 & o uwvdwn | FaAifsa 21 Ak foga smgfd # Seear 220 v R @ form
dg ¥ fradt u ot w22

fore arfersr foega ol Sugsa &6l € : 250 W1 AL W2 S UF W2 a9 =ed
Sl € YAl 120 W o g1 S 10 fe & fow =@ s 22

8 O ufadiy &1 &g foe diex foga o9 @ 2 92 a% 15 A foe@ um w1 21 € o
IUA FHT HI R IREwfea Hifsl
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4 )
18. TrAfafaa =1 T Fifsg
(@) ﬁmﬁﬁﬁ#aﬁﬁ#ﬁﬁwﬁm;wﬂmwﬁmﬂmﬁﬁw
STl &7
(b) foega a9 gfeaal S sre-2e aun fagn sl o o IS Yhsl & &I W
fagmgstt & F A 9| 22
(© e foea wfteal § dofen garsm &1 Sqam & @ fHa s 22
(d TFE ar &1 iy ITHT AU F2 & &49%d H UiEdd & 99 g TR
ufafda g 22
(e) forea "urw o fow w: iw qen Ugfuf@m & ai %1 Sy =4 fHa s 82
. J
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T065CH13

T & fiod e o gad fer@ 90 & qrdg g9el o 9 |

SopE faan on faga a0 % = u9E 91 8 gEd 22 B9 §Ad
& for foga uwEd aR ga% @ Aifd oFaer @ ?1 TW 9% # E:
el FH o o U UH fEIAmery w1 2

ey R

ferararema 13.1

. " W U i1 9@ R oifee a9 29 e 130 o
T9ITe SR faed uftey & 3 fagsii X aen Y & <=
fEw) (arR XY *0S i Taqe o weEd @i gl)

- 3@ de ¥ 9R & P A w9 § w S :
feshges Waw sq+t g3 +i feafa A it T 13.1

e H il ormee fagd uftey | faga wm yenfea oIg & wId | faga ur gaied #0 W
ExiE| fgg=s g¢ fasifua aidt 2
- feogEs g %) feafa § oftedw & gao Fifsw

&9 <@d § T g3 fasfua g1 st @1 g9t o aeed €7 sHen g% o
2 fop did & 9R @ waifea faga U 3 ©H gaRE g9E S R 2
79 YHR T T€ FT GHA ¢ 1% fOg6 iR gake wH-gw 9 gefd €

Tu fefyeaw s (1777-1851)

1950 vrar=Et & sroft S d @ uw, 29 e sitde A Sagasa
I e H Uk fuias safgsr fwdl w9 1820 € F 3= swwIa Aw
@ren foF fordt og & ar o foga o yarfed @ | ww A @it g
¥ fagy S=1 g3 9 YeIU oF STMR W SR 3 9% yHifva e fe
foga qen Yashed WER Gafd GRERAE € STk STTEUH A 3 SR
-7 drenfifea; Sa-ed, effaem, dq wewifvEt enfz w1 gse
fan 3= & TEE o geig &9 &1 digdl #1 GeE SEe W@l T
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a8 TfaaH el & fagda y9e #1 Sekfaa e & faug § s #n
HT Thd €7 39 A | &N Hahg &6 qu1 TH YhR o faga-geasig
YaEl H HEEH w1 TH fara-gasl o1 for wed & fawm q s
FFA FU1 S fogd U7 % YaHE YW W SHIE B 21 S0 WY
7 en foga wfe & fawg § ff Sl wra w3 St e gl &
forgea 9@ ® a2

13.1 e &7 3T &7 @

T T 92 ¥ welsdita uifaq € f fodl 95 g9 & fe oH W
fepgms %1 g¢ fadfia & et 31 ara & fepges #1 g8 @& ok 98
Ja% € o ol R Repged #1 G % a4 R o I SR g
fegmsti w1 3R HWohd # €1 IW R HT AR Goha wW At f@ H
STMET Y AU IW Y9 FEd & 00 AU i zfaor feenw # s ek
w2 39 IYoigEt ga e o ye wed €1 fafad fRamerd &
S T 98 Ve ke € fF gaohl o geidig el § wer gfaskdr qun
foomdia yai & qweR st g 71

s

L.

ferarerea 13.2

250

foreht femfed agred =1 399 F%eF TET A6 W
TH AHE FHE AU

9% e TF B g4 1@

BE Fa% % W AR THEH T 4 FB A
foquse (9 13.2) | 39 F@ & fou e -fomes

1 I f < w2 faT 13.2 o€ Ja% & %2 7 ce-g9 @3
34 91€ $1 ¥ ¥ 9UAIEy) g gawig &7 @ & sfew wiEd &l
Y 1 Y& B &2 T #

de-gof =g % fo3 13.2 ¥ i o Yed § omEfem w2 @ @2
wE-9ul 39 YR & Yo § i sHaftyd g 87 I8 Yo @ faefifa s
22 Ha% A AN AR o &9 § AT U9 ARG HI 21 3: we-gol
T a1 1 TS H 21 T g o HRO cdle-gl 39 YR & YA H
rafte & S 21 TR ga% & 9n o #1 9 o e Uk 9 w5
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TgEA fRa S THA 7, SH 9% F1 gAHig &F wed g 98 @
forer srfew ie-=0l @ wifEd = 2, Saed &7 st s e
Fa

F {5 9 999 & 9N 3R I &9 W@ 9 I ok 3T He
3y ot 27 T § 3 @ R Bg gaw &1 gewig a9 W @i
TFd &

feorarehea 13.3

TF T YaF a1 Th i fespge i)

fdt faufed wrd @ gET @€ w faysm U gty
HI o drdiarg 39 ga& &l {au)

<o @ d Y sifea Hif

feepg #1 Jo% % I Y9 o fIhe o TR Te FH
HogR Sl 2 fehgst &1 v ¥a g9 % S ya X *

I 3 Fehd HLT 21 Fapgh F1 IW Yd 99% & IW % 8
¥ | T HI 3N Fohd w8 & "
et < <l ol 1 Reeifoal THieh o @ sifbe o
Fiferw) N s

¥ feFge F1 39 TR WaT fF w9 3w y3 =9 [

frarfa w o1 ww w7 vew IW ya wi feufa 1 sifwa ferg 13.3

foFm om S| Y= 1 7@ T4 frufq F sifEa Fifm RFg= #1 e § G117 &7 @ SREd
o 13.3 ® 9T AR 99 & S0 g9 W g F

% 39 e # qeud wEu

3| IS W 3ifda fagsti #1 39 TR sy fF &
Frewio o1 W 81 S0 TE T U qAAT &F @ H
frrefd il 81 ST0E Sfea & e o wva
T T & @ witau s o 13.4 § q9ie S
Yot yred AT 3 Y@l g9 & 9R SR o gaed &9
%I frefoa w3t 1 32 g &9 Yad Fed 2
el ST 2 T & SR T T RS g 154

o fodiy =1 940 FIC 99 & ¥ F R TR i 2 5w 3 907 i &7 1@
¢ % fadw 9 gfg et w21 '

JaHE &9 TH uE e ? fmd gRar aun Rew S i @1 e
Jawra 4 F1 e 9% A S @ e swfkw gt w1 I oy sw
&7 o iR T FHIa 21 i wRudt % STER e A W@ e
% IW Y9 ¥ Yhe B ¢ aon s ya W faca @ wht € (fa 13.4
" gaarg &7 @i W dAfEd d & e ® em §f) | gaw & e
JaEE &7 TEeT 1 fTen 3% 3 ya ¥ S ya F AR B 21 oo
AR 49 W@l % &% 9% el 8l

w
2
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Ja&d &9 1 AUfHE YA w1 4 T ®1 fFwea #1 Hife g7
Tt S €1 Wl W gaag & @l e sfus fhe gt € Tl
JawE &7 SAfus yad g €, ot o8l | faawe fad o gaw &
yd W gaFE &9 & FRU afus 9 w1 wam (a7 13.4 @)

T &7 @ FE o TH-T F URER T w| AR F R @
mH TE A T fF ufiess fag W g & wA W 3ust g @
faensti =t AR HWehd M S Ha TEl @ Twal

13,2 fordlt fae@ aramEl o & SR HahE 8

framremd 13.1 ¥ 794 9% 3@ fr fodlt ug & =o | faga uw yenfea
FH W IHF A0 N TF FAHE & SO & e | S gahid 4
1 feom #1 9@ F@ & fog oMy 7w i feamen #i A9 fgw T oen
¥ Fd 2

ToraTeheT 13.4

TH Fa1 T i &1 AR, 1.5V o A 9 U a0 UH W el
i) 39 ekt f99 13.5 (a) | SWMC 791 iy | Faifsa sifsa)
Y IR At Ryt & I ITH! G & GHI T@U 3d < § FHeil
TR U9 H1 YU FIC) GE F IW ya > fagu i e A wfe
A% foea om0 99 13.5 (a) ¥ 39T SR 3W 9 40 Fi SR yaifed &
W@ & @ feepget %1 3w ya W@ w1 SR fadf g

a7 13.5 (b) H VT HER 9R9Y § 2 Hell o Al &1 Jioemad
HIfSIY| T vRomTEaEy dld & R ¥ fae@ uw & yaw &t faen
ufterd g Hgiq faga a0 o vare w1 e e § SW oE #R E

< S STl
(@ (b)

forT 13.5 t% T3 faga 9y g & @ aia o ar #i #d [Regst & SR/ a4
3IGFT GE & GHIGR @1 T 81 59 a7 ° faEa oW % gare #7590 Iakiid g &
ar fepget =7 fasry fawda feom o & 81
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st feepg=t & faga &t R ¥ uftads &1 95w wifsw) 39 3 3@
for ora g faoda faen 4 sigfa wfeam =1 eiR fadfua 2 21 s o
T g o faga «0 g0 Sa= g & i G o sehtad @
T F

13.2.1 €S =eieh | Taeg@ o yarfea g o @i
S[eentd &

et weh ¥ faem oW yarfed @M W SO g9 8 w1 Yo Y
freffta g 22 =1 T Yo = 1 ol W fask =@ 22 s §ig
T T R g s

el & fordt foea uReTE WY Ao & TR 3R % e & U
R foar &3

ferarercg 13,5

TF 12 V H 928, tF ufad gfey (s ),
0-5 A IR &1 UHIE, TS 7 Fsil aoll U dal Hil
T a9 1 91 o)

. UF AEAER FEAE H THS AHL Ik drdierd
FTEdIE o T o Afcded 39 W IR 1 wfae FUu)
Ig HEYH fEe fF FEaE R ¥ for ®, Iw-Ae
fea-gat =&

o7 13.6 (a) ¥ WU AFEAR 919 &F R F FEARA:
fageti X @ Y & o9 goiim § S=dt, wrie, uwm
fim qen @ et ¥ gafea Hifer)

. AR F ¥R R FEAE | FS AR-I0 THEEE 9 9
foauzu) (zEeh fou 39 9 fBauas &1 39am o &
TFd 21)
u-fraaF & aitads &1 6 & faa feafa w dEe
o UHte § foR[ oW # grediE Ae Fwifau)

. el T URYY % FIfSY i a9 % 9 9 faem
YRl yarfed 81 9% ghfvea Fifse % fagei X aon vy
% o9 § o0 dild $1 a8 Sl 9 @)
FTEArE FI TaF ¥ F9 AR I9YIET dre-gof F FeA
1 Y5 FT 39 TE @ {5 et W@ TR Ry 13,6 (o) e g wmETE @ T
TR % IR AR Fehal I o ®9 § HAd BH OF  gr & 9 R & gaHIT &7 BT &7 @i B

AR T 9 & (59 13.6)1 firsfa F<ar @zt gt #1 G| g W sifwa
3 Fehsl g ¥ el w82 3 g &9 W@eil |l ik a7 d@ren #1 kst %1 gviid € (b) 9
frefd ® 21 =7 #1 Wiy v
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T TR IO guHa 4 H G FH @ w2 g9 F fE fag
(3 P) R faspyg=t Faw gE #1 fTen 1 9em Ffew fTpg= 1 3w
ya fog faega w1 gR1 30— gasig &7 T 1 fen aam #1 39 fon
%! TR g/ <3N

7fg Fd ar § wanfed faga =m0 &1 fien #i 3akfaa = i s, o 22
qasha &3 @ist +1 faen i Ieefa & ST ? 39 Tiem i)

Ifg dfd & IR § vyarfea faga & wfemo #i sfafda 2 €,
frdt feu T fog W @ fergst & fasin W #21 y9E vedr 27 3@ @A
% fau ar ¥ fagm a0 = ofEfda FiE ) a0 72 od € fF g€ & fadm
4 off gftada g1 21 araa o, 59 fogm U o R § gfg e @ o
fagm o «ff gfg 26 21 o9 7€ ffdw @ € 5 S9-S5 aR § vared
for om0 & i F gfg @t € A et e o fag W SeE gaw
& % g | of 9fg @ st R

7fz dfe & aR ¥ yarfed foga v A 98 wd ¥ W ke @ &
R ¥ X =l Sl 2, 99 gl o fasy W y9E ggar 22 39 e
% for &0 fespget 1 =o TR 9 R feom fFet fag (SR Q) W@ W
1 oM N uftadd JEd €27 79 98 @d ¢ T fpE @ fad me s
21 79 y#R e =o @ yarfed 1 T faEd 9 % SR I g9aE
& e 9 g WM W sedl @1 e 13.6 § @ d@ W udhar ® fE
S-S foed uEE WY 9od R 4 R® ged 9 €, S9% 91 3R
S JaHE &7 1 e wE o gohd g6l 1 95 91 @ S ¢

13.2.2 =fyur-gm s Frem

fordt for@ uREmRE! @oe @ Has gaRd &9 H KW J9 FE
F1 TH g IYF A= mn R

Feul Hifee fF 2 v qifeq g1y o faga awEE =
F1 TH YHN ThS U ¢ ok U1 A faga uw & faam &t
SR Hehd Y €, O ST el = & 9W SR guwiE

forger v &5 1 295 et #1 fFw § fawd hf S fF 2= 13.7 ° sofn

faT 13.7
Ffarr-g%d STS fAH

254

T ¥ T Sfav-ama (ST w) et frem wed €

Jelgi0r 13.1

ot afas wifer oo @ (WeR o) o 93 9§ ufvsm faem +1 3R
for@ «m warfed &1 Wi 21 36 di% 9 & fedl fag w aon @
3% TR & R fig W e 89 w1 e 82

* 30 Fagac #1 FAeh (99 i Fed &1 9% 89 78 6= F1 g ) Hieen B fagd
g F1 e F st @91 @ €, O Fihen & quq F K gawig &9 1 on g g
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faea w1 qd @ ufvem &1 3R yarfed &1 @ 21 <feau-awa o frem
AP HA R G R § STeeiind F R g & H1 K@ (R & FR
71 = fFt ot foig W) 91 & daaq aa ° sfromed erft 35 TR 9 R
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Sl WGV (water harvesting) WA H gd QT Hehou &1 o™ o
GIfeT, 9 U TS 71ST, AR o FeRE Ud dref, ALAURY Ud 3R Y0
¥ afyg, faer o o/r qon oz, feumat w9 H gow, S o HET e |
qrerre A AfHerg H TRY (Tank) ohid H JUTH, Hdlch H T 5N
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T STl IR0 9o Sl e ST S ot STE o ¥ (SR %
fere fot 16.3 3f@U) | ot TURW qhAR, TG B § qe SUhT oy off
T/ & T B 71 T et s So-gRem & e
T & GHEl o TP YeUe U SAfasied wH e © e1eEl quid: gar
g T F

98 WHIA AN H S GU8Yl d Head: sieEseRr fhed o Tee
st fraet oM, aut g ¥ 90 @ R S el aifed/rkfas Ste \nt
W FAT T Sk SH' S ShEiE SYUel B Hehe Tl g 9 S B
T B Sl oh 7Y S HRUT TR WS WHEYA T Sl drelsi B R S
B ke a8 SAEl H ol @ 99 @l B R D AR ¥ Ig WA 6
TR 91 S8 ot 1 99 q% ©dl © SUh 9% T8 g@ W &1 3R &
SeYd Sl WUBUl Tl ¥ WY ol- A W1 H GUR HA | A o A S
o ®Y H WU % kE A9 T A9 A U IHF o T Fg 9 59 H
gl TEl, W TE AH-IH § thel Wl ®, 99 &5 W g et sl T q&
T &1 THoh SAfafied $0 Hesdl oh S &1 qEe off e et M St
AME TF Sigeli o TRt ¥ Fial aemeEl | ged ! o fawdid weftd g
T erUamhd TR e B

@A 73T HFe el & arfed 7

\ JW,

I I

| g

faT 16.3 ST GUEY %1 IRGRF HaEq-@ifeT gld &1 379 Haeeq

gI

. 99 9o &9 oF STH-U Sl SUBY ohl WRITA Ugid 1 Udl ey
2. 39 Ugla #1 U9 Sl e (qddig s o, A e 1o SR &) | e
Hifsu|

3. 9 & H S oh Wid k1 Ual oIEU| R 39 Hid 9 U S 39 &5 o 9l
franfemll =1 Ut 21

Uihfdeh GEeAl T Guiftd Welem 311
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16.4 SIS Td USIfeTaH

T O Wid S TR o, o Sitae a1 Sl o S T Sl o Helfid
I TEEASt i = w1 {1 A e Tk HUWOT oF UM Sl S
AR Tewashdl &I gfd ff et Wil o/ §9 TH IR wewyul ganem
Semen $e teifd e o Yifadd == w3l S el o 9qE id 2|
afrEifiter shifd o THF @ eH ST ife Sell &1 @ud &% © €1 39 Sl
T T gH < Sl Tevashar w1 ufd qen Sferrantt el o saare
24 W Tl ol HeEll TE STEvIAEd TH wEen qon Ueiferm 9 e
eIt 2

T Soll Gidl 1 YA T G F U Fo A= alos 9 foRa
ST €1 Yeifersm Td whieen @l od gd Sftel 1 Se-Hen o Tgeed
WW B9 21 oAd: =R 89 S off weer 9 g sua i e W T8
i aforss o 9o 81 STA| ST 99 89 Sl o faehed! Hidl i @isl i
1 STETARA BT I8 FHIEA IR a09H X F JA0 § A © a3 fohad
AT T 39 WA, 36 R H a1 sTehel oh STHR W W e §ehd
& foF eon YoM o TEIRA S ST 40 A H qefl HIFel e 200
Ul qh IUT @ Fhd T

W WE BH HFc T S Hi @ud o 9R | faeR & € @ e
% 3 Gl o fow § R 1 THEE oNUR TE ©1 FiE gl Tl
GeIferad Se-Ann @ o d § S e o Ao BEgeT, AEeeT e
Few (Toeh) o B9 21 SE 3R S (<89 fRA) S ® dl e
TEIATFAES, N1, EISH o AFAES qe okl o AFHES o°d o
A a1y (SATFSH) H S W HEA SEiaEe o T T hlEd
AISTFES oAt @1 39 Scarel § § eI U6 Gehl o IS aefl
FTa HHlsFIEe fate 19 ® qur w6 SrsAREe T W4 289 19 71
T Ta Yeiferdd W =R o 1 Th o gfehiv 78 off € f5 3
Fe o faeme 9er ¥, I TRt WU HE A1 HEA T W OHEH
TReATFES | URafdd & T A agHed W hed SESAeIEsS Sl Al
st 7 Sl foee dig aftes S99 g &) §9e 21 oe|: oA
el o TRyl S w5t eravEsdr

TohaTeheTTT 16.11

HIFA H1 ST q-fostete’l § wd Yeiferm s S8 e
Ueict <1 AT ok fafg=1 TeMi—Tietdme, SordM U agaH—8 Y
fopan <1 €1 ot % g o faga @i wd A o ford o @ o
o Sfed st Fea ot @1 HT S Wehdll STd: F ST FS CH Ffok
G Tehd € TS el Ud Ui oF SYANT il W fRar ST Hen?

form
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TP WA fashedl ¥ TAR N1 i @Id H 3R IS Wehdl g1 ST
-8 T Fahed W fo=m wifs:
@) o9 § A, SO e A § ol Sied Use/AEiEd ¥ g
() T W H d¢d, TIRHS g &1 FAF S
(i) TToR &1 TN HE T¥En WA T STAR HE
(v) TS H T AfaRed @eX Uea T 1¥en gk A fael &1 9ISl
ST TS USfTa® 1 SYAN TN A9l i qefal W off R &
&1 I % el W qeAd: e SET-S9 Rl SYANT BIdl €1 ISl
G 39 fawa W hfga ® for g Som o1 qof <8 ford wehR gy
fha 1 el @ @ fF oAt <er ot 9@ den a1y wewer 1 sft &y
foran T gkl

foraTeheTa 16.12

A Al ¥ e STt T o -1 T -1 Ik o fawa H
3199 & A1 BT Ul ST, foh ¥ HHeh oY YSUUT hH i H fRd TR
TETT ©?

16.5 WTehfdeh AT WEeH hl gyATacehT

Wehfier SHEAT 1 HOiftd YeEH Tk wied %1 1 39 W fIER W & fau
24 Tol XA § |l ueli 1 STevashdarstl S e @A Bl g I d "
g BT TR @M e fed ol WufieRal 3 w1 R T HEN W W
aReferhal i @ -4 WiwR wE ol § o g st o fHfgq wned
IEEEAHI o T@ T HRU 5 Fehd € G TAR AR ki got forer oft Hore
B A, From v faferea @ o e oot safaaa iR afesh stravashans
o1 Hifga s g e 6 faem@ &1 oy 9t ot g |t 9ret difedl
ITAH Tl HFh |

(_

FL TgHd B
s TA-GUS] H YeEE 9t Ui o fedl o eam o Wae i =il

&5 o GOl o1 FrEE Eio S 9o

~

n TN GEEA; SR—o, 97 SieH, hiFell T8 Yeifidd Sl STAR GUiftd ®9 ¥ S i STEvdehd Bl
s 'HH ITAR, GA: ITAN T GA: eI I i STIA R TH THERE W TS dlel 9 hl HH

n ol TEEA o WU ¥ Sy SH H wHifses- 3N, Te weierig e ot €1 o il
ey SUeTs 1 I8 /AT faine § e seht forerra foran s gehdr @ Fo® i @t i 9ok

n  STETeH S, S TR e T YoM, Jad: SHIE 8 STA| SRt /S HifHd © SR S9eh <
L ¥ UFieR et B ®, of: €W T GErAl o foaehgel STAR i TevEshdl €

J

Uihfdeh GEeAl w1 Guiftd Welem
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s

. AT R ] GHERU-TH S @ fag oY SEH sH-H 9 ufedd gen Gehd ©?

1 Y 9 foered o $ uiedd g 9ehd € 9 39 waiehier S S weh

. TH eAE | THA 2@ foh W6 gH o1 U 91 Siqell i & d @ d 9K &7 TEER

e e €1 T 9 TRl o Sg e e fvig o o eifuer fRu S wehd €2
T TH A Hred ©?

3Tohel A o &Y § M9 1 oF e § o GNRH < Hehd Bl (a) 99 TE o9
Siq (b) ST HHEH () HIFA T U™ ?

. 3Tohel Afdd o ®9 | o9 fafv= el Sl =1 @ud 0 & o faw =1

Thd &7

= ¥ gafya 18 ufg w1 fafee st soe fuss e 9we o feu 3
(@) ST UIhfdeh TEIEFAT 1 G|

(b) T Wihfaeh THEFAl R a9 HI SR SgEl 2l

TG A T IO T TSNS & SHR W AT A Sa-3iet § s uRedd
=R S99 eAR WEEAl oF W9l i Gieded 9 Teh?
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