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(Chemical Reactions and Equations)
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C, C H c——¢ 'H
\C _C . N
H B H H
(a) (b)

fegT 4.9 FMEIGBIARES € 99T (a) TTOES €T (b) AUTS ME
St gt AEEETaRs @ wie o fedaeas-fiy g9ar v U39 5T mae
71 it =, iz st W el aaas s, Arg Afgua wid »ifaus
T were 75| fAe fa ¥swts ¢ H, o 3987 75 €3 nignw 3-

H/C“ A5 wsHls — CH,

f5a 4.10 HEHIS € 95T

feast &9 Afgus Gfae § nigas e 7% | MATIUZ oeigdaTegs Mg
fg fdar AT <0 god 95 ¢ 75 Gust § MEets (Alkene) afde om | fda
aF 27 FH9r §us due @8 wAfIUS TEisTaoEs weaTes  (Alkyne)
My e O

4.2.3 &t AT W 3T wgar?
mmmwaﬁﬁlﬁﬁnﬁmmﬁm%m
g9 FEaE YU g9 39 97| {F a9Es en 99 I3 fae fa 9EAs,
WS, STEleTHE MI ABed € &% 2f ¥us sev@ et 7] orEiseaeEs
w=t fog feg I3 foq A <0 oeganaT & few yad ferefug a9e 76 fa
graEs ot FomaaT yat afdet § | wfad Gferat fee aretgans & ferafuz

fefamrs




YT & <t Hge &% 9% fae fa Araat 4 3 f&e e ame oa | feo fant yare
ade I | fea are aags a5t ot saet urg ufara=t ua fagas a0t Tv fag &
sAgu fe fafenrava my €amas gyl (Functunal Group)) 3078

IHTaAT 4.3 %ﬁmwhﬁmmﬁ?mﬁlﬁﬁww
YT HaTS HaRaa 7 forarrat foren et o | reteans o fll ar <
Agdfde T |
A2t 4.3 aews afarer f&9 39 fafowraug myr
Hérfoatom Funttional Group Formula of Functional Group
_ L 9 —CL, —Br
Cl/Br TE-(aB3/ "IH) £
i
2. #Estaets G
o
_ G-
3. gten 5
e, _ o
4. aeETaRfe I -—fr-gi_:y

4.2.4 MA3T 541 (Homologous series)
AT =M T fa araws vavrawt & wrir 199 @9 7 fis s Suvet ohat
BFET gEEm w7 At O fer @ s ot feast st ST mfag
TEEEHs uaEnt & Quias fart @t faferraa myT s ferarfuz atgr
AT werer 31 fafewrava myo M@ fa wedas o igeat seus i @
dEt & ygries geet § 3% qrans &=t O &9t g7 @t 02| Quaer =
CH,OH, C,H OH, C H,OH™T C |1 ,0H ¥ srfefex aret ffg sgg mirasgr
d'| few wet Gfarat & wifrdt st fan (99 aous 53t fo'g /fag ovtsams
& féa dt yarg e fafewrava sy fererfuz aser 7 R & marst st afds
5|

g wAT ufast et raat 4.2 &9 mar st 531 <5 fors o9 Aae
wiAt Qe dfaat & gaat § g e, fas far

CH, M3 CH, - feast fe9 fég —c11_- fearst evnfza &

C,H, M3 C.H, feast 9 fdg —c1 - feamst o nfzg &

gags e fen ¢ afae 73




74

waE SF-uals (C H,) 3 fages (C 1, ) ffgatnize 37

ﬁaﬁhwm?»ﬁwfeamwﬁmatmw
UFHE UF 120 T TEIEeAE ©F UgH'E UH 1u Gpll

fsﬂwnmﬁﬁwﬁmmﬁmﬁ#éﬁfenwwuhwmm%‘
hﬁﬂfabﬁuﬁwm421ﬂ?ﬁmaﬁﬂﬁ'ﬂflﬁiﬂﬁ?mﬁ
7 fer Bt @ nE® NEet & @9 §39 CH,, C,H, W CH, T3
feast f&a =t -CH,- fearet T niga I

aﬁmﬁwmﬁmmwm?wmﬁw
fs Fet A It Jer 37 wEelat eT i §EE C 1, € gy T fafir
AT AaeT I fHE n=2.3.4 9 a&gﬁ&ﬁmwwmw
W §39 92T AaE 37

<= f TSt Bt T wieet U Tuer T I ofga aet e sadie
(Gradation) feryret fiiet I | wifior fem wet dor § fa@fa et Im e =ue
3 x5 5% fws™g Taa w3 Gus Tod et f&g Tor e 3 39 sfaa
Emhmmmﬁam%ﬁmfﬁwhﬁm
w=t f&g ffg s afde 951

fafamr 4.2

5 ffaput gaat w3 wet Uat fda wizg & areaT 89

(a). CH,OH w3 C,H,0H (b) C;H,OH "3 C,HOH " () CH.OH
mﬂ'cﬂm{

ot feast fia+ fde a8t masT 37

g ufgera fawme age B feast MBaOnt § T99s YIWEnT €
=qe g &9 3oty o6 ot fen ufsere § mmrdt &=t faar
Aaer J1

st 4.3 ffe 89 e en fafonava Ayat #et 99 T9Es 39
@ Gfaret =8 vt &=t fane &gl

4.9.5 S99 GfggT @ &7-d3&

hﬂm@aﬁféﬂmaw?mwmwm
€ug wrofeg der 71 fan & fafewsva Ao € »ignd »EiEge /7 Ue 39
=g Wi e Aifez atar famr 92| Gede = fafour 4 2 e 52 a@

wWSIAIET @ & I8 : WiEeTS, fHaTE, wWia® w3 fHgiET|
=t fdt fedt ower fan <t aaus Gio € &Hdds 137 AT AdeT

ol

() o f&9 aus yanrout @ Afinr uzr g9 35 g9 waHEmT
THE MBds Wia € &F ugus J<ar|

i) g fafanrafia nyT fige 3¢ 37 On § »A=e A UE 3T 575 Giad @
=t fg Sanrfewr Tie 7| (AaaT 4.4 MaAd) |

(iti) wag faferava YT € & uEIE € »rod 3 ST AeT 99 3°

fefamrs




. =ga SSv

995 B & wlaewt &t & ‘e’ ger @ Oy fy waet usgs Aifag
9 BT 75| G995 T &1eE (Ketone) AHT oot 5 raust st
&3t & I8 fedt fedt gt =t fifsr araar

Propane —‘e' = propan + ‘one’ = propanone (JU&%)

(iv) wog Freas st Wifguz § 37 T9as 5t = &7 fo9 »gF ‘ane' &t
§ ene' # yne' AEfuz sftar ater § e fx mraat 4.4 oy faar
W%l@mﬁﬁgﬂﬁm@ﬁféﬁa’meﬁﬁgﬂﬁm
(propene) * in A@ar w3 Fag foew f&9 Jtogr dus 5= 3 fox &
UdUTES (propyne) wirfamr mragr

Aaet 44 fafenrafia myat o svvges

o ; | . SRS g W

“a :I“:'.. —
H H H
H-C-C-C-al
i Halogen) H H H
i
H-E h(ll—l:- Br
f I
HHH
HHH
2. HBETH UE3d -€m- ol B =C=C-0H
{Alcohal) HHH
HHH
Brr 3 H-C-C-C=0
3. AEFaety UE3d - MH - al =
(Aldehyde) H H
H H
4. J@eE ugad - 98, - one H_(I:_?'_FPH
(Ketane) H OH
HHO
5. FITIAIGT FaTH Ug=q - nrfex s H-C-C-C-0H
(Catboxylic Acid) - icracd H: H
H
| ITI PLe
6. TIETHTS (WEETE) UBST - 915, - ene H—C—C—-E\H
(Double Bond) (Alkene) H
i
?15'.1337‘&@3' {*RHEFFE'H} Uﬁ'_a"ﬂ'—?l'l"fE?i' - yne H_? -C=C-H
(Triple bond) ( Alkyne) H

FeEs I few € afaw

——

SEdUdUS
{Chloropropane)

e

HIHYIUS

(Bromopropane )

e
(Propanol)

i fer i

{Propanoic Acid)

yauls
{Propene)

yaufes
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Isza @ gt fad w=3dt AW wige 927 AEe 37

aaas @ €7 ¢ 3= faus 75 gt a9s 918 S -TS I8 ged aT9E5
Ffargt o F= ffwwr foret 971 T7

selaRilses € g9 W3 fedacas fig 99 a1 37

4 = fei ofoat o guaT € o feg 56
() erasfea Afre (i) HaHUBen"
my) fageas (tv) JaRES
"& FIHUSes © S 34! A wa AT I5T
5,  J5 feu gfgat = avaes fa< gaar
(1) CH,—CH,—Br w o f:,[_ &
HHH H
(111) H C_':I:.-_C C_‘:EC: H
H HH H
4.3 savs Gferat & gnfefes gre
fer 51 f2T wit arans Gfaet @ d@y orfefea grer @ Hivds F97dT
Fe g= fen wet vt ufost B8 (Fee) € 99 & ugian
4.3.1 98 (Combustion)
argus wruE AT {37 gut i nraies wed 95 & SIS STETaATETS ¥
&% &% I GeAr W yaH foel 71 <09 Jed 9Es € Wi = 98
&% <5t wrIar fT Iy Genr wE yare @3vs aew 95| favs fafug G
nraitaas ufsfafarer 95 fagt e mfmies 3t ufos mftrfe ffe s A
) C+0,—>CO,+ IV +yaH
() CH,+0,— CO,+HO + IU+[FH
(iii) CH,CH,OH + C, — CO,+HO + IV + Ya'H
ufias wiferfe ffg niftmis st aret fedt emrer (@), 3 (i) yfsfafamr=et
& Aafsag ad|
fafamr -.:
et fog fafour gas set wftrug #t & Forfear &t 83 3
= fea guz mmﬂwifﬁafe‘af#ﬂaﬁg‘?mﬁhﬁ
(BeuEls, dved, MEAIs) BE W 59|
76 fefars




e e

= B T NS o9 mI &2 o9 fa at o e der T st
« B ¥ 9 ¥a o o ugdt §% fevst dfamt 2T ot fai o
rfagt f& vadt €3 gy dfior &2

fafenr 4.4

« fET gore 9350 A56 w3 3w 85 yars ot se/gort Ter a9 oot
8% € mrre I Afez ger B9 § ToH|

« UlEt s T@ e g8 yug 9 37

W mwﬁmjﬁﬂ‘?

Afguz aetsaarass o dea we wre foe o5 A fa wiRfag aees
4.3@%mﬁﬁﬂ@%aﬁmlm§mwﬁaﬂwaﬁﬁmm@?
&% Afguz oetsagoest I & aase B¢ faasait wat fog =gdt 9=
<8l 3iF 7 e € 3% € new e gvr vl met 89 99 95 37 & et
W3gT e nrartas 39ys fimes 9@ & 7 &18t e o2

Had dUl WET UFT9E @8 9357 ¥ 58 a'F 9% feyet o 3t g fa
UL ¥ B9 99 I€ I& T BS IEE 77 30T T 5 wF ieamte fe
fegst & ARE € TumgY ABRT WT a¥iedns © aranEts SaUs Se as
T7reds f&€9 vy yena oF|

QLI e e e TaTaTe T
|

THIT BT &8 A7t &7 T fast @S asatit 957
ot gt q¥ 8 ¥ BaF T wiar § Mo 37 Fe@ T, A #EET TS 7O Har s gt
o | fons & &4 fa 98 7 853 @ Aser wig T T ot Jor 37 2t g S wt iy oy
V| e AT W Aew O st 7t 5me R BT Qs 39 T 9 SuaT f et fg e
B ASE I IBT 7T 89F € I&T A A€ HH 91 &8 IHFET T m wre fant Iy Genr fer
3| nifvrar few &€ Jer § fa@fa aes It enzt vme & ot we @iz 5 5 1 sam At
#aa#ﬁﬁm@rw@au%ﬁémmumwmaﬁ#@aﬁmﬁag%m%w

g™
PE ro gy
m It UETIET € ugTEHt § Iy 8T a7 R evaet I8t me fewret ot 3 v o
r}g B TITe g ST eme Qals MzrforEn Sa o umaes Jor T s s A e oy ||
g & 39 § ABTEE € 6IE F¢ I O ener §3Us 1T dar v u= a9 |

AT S it fa niues B s By Gl It S A e do d ifen e wrow e S
AT HHE ST &1 UlS dar &t & ur &t args SRan?

gags W fer € Gfow 77




= b 1 e & L i )
as m3 Ueawhy € Gaust

& w3 TreaEns ot @audt diw w3 fis s Afew w3 g fefomrsa yfafonr=r &
ysT= wiits TET | @57 St AT YaTe TewEt, 896 W T UfedT T WeEE 31 AST 3§
émﬁwﬁ#ﬁfﬁmfwwwwﬁﬁeﬁaﬁmﬁﬁﬁﬁﬁﬂ
ava% fog 85 29 ufgesfas T 9191 35 w3 30 BY 1 ua's &¢ Agedt Ufewt w3 dier |
& nieiE 95| fogst @ HaE Qua feust € mete uet 99 99 3 miedt 3% S WE a® |
WT are 578 34 o | Gt WY nwemnt €3 e it faferret w3 9 TR 9s
I i §i e fswre Ifenmi fem @ & of ore 38 38 SH & 9eTat € gU Uds &9 ATl
erst @ YAHET Frart F 3% w3 W T awe dfenr wF feg vt Re miA & 37 =/
mﬁlmgﬂ?mmﬂa@ﬁhﬁﬁmﬁmﬁmmmﬁsﬂﬁml]faﬁ‘ '
Ffde a&57

4.3.2 WagHIdg& Oxidation

fafemi 4.5

- ffx usy =wt f¥9 Bogar 3 mL N85 56 »3 few § ARt yeew
#% 3us &9 g a9

- few av 1855 29 wrdt Ueriin uaHeiae @ 5% s fég fda &2
doa U

- W W@ 3 wrae Y &t UerHini uaHarse & 31 3iew afder 97

. = e 9wz 5F U udtloie e &1 Buz fa@ adt 5o

ufad wifeurfe f&e grt »mrataes ©F ufsfafenr er niftms &3 At
AS R 5% F9Es ufaet § Afenr I wrartafes digT A AR 7 fen
yas wrantees 3 feser v ufsfafar=t & o frg’ <9 »ados
sraaaRfee #ing €9 ufssafag T Aie a&|

uat KMnO, 4 Iy
At 3l K.Cro,.+ 3

CH,~CH,O0H ,CH,COOH

it 24T gt fa g5 uerewt &9 oW uered’ § »raniAs € € AHdET
gt 1 feast yerant & wrarterae faor wer 91
&g nraritafas gae aa g7= feu nifaa ueoe &9 vrarlvs A9 96 | fen
wel feoat & nirartarad afde o |
4.3.3 Fg33Ha yfsfafenr (Addition Reaction)

wifgua oelsdarass, §3iga fae fa vt faas &t I ffa adtsans
&% fuer  Afguz oelsdaaes g8 < 95 | §3Uaa §T uerayg o5 fAgf
ares aet ufsfafenr Tueet § & @7 &t o se5 A J w9 8o my
ygfeg adt ¢ | fsas @9iga o =93 99& Y Jed gaRudl 38 €
TeFIRataes o fow yfafaforr € o3 &=t 7t 71 9anudt 26t €9
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e

wmw»ﬁmmmaﬁwmﬂ?hﬂam[ba@%
AUz aags st Jet ow |

R R fas@amg HH
‘C=C » R-C-C-R
R H |
R R R

aﬁ&mﬁqﬁameﬁwmha@muﬂﬁﬂm#
WWWWIWW#?EHETEEH%M%?WE’
mﬁwaqmwaﬂ?ﬁWWW&rmuﬁtmﬁmﬂﬁw
&<t nifAsT =& Jwt e Qutier ggsT ardter I

4.3.4 yfsmaus yfsfafeur

AfIuz aisdaes gt 9 39 nifafermits 39 o5 w3 593 779
yfsaevat &t Qurfast &9 nifaferits WU | feg S pea e ymw at i
mmmmmwm?mﬁwa
@Hmﬂawﬁmm&aﬁﬁmmawa@nmaﬁ
wmaﬁxi‘?afﬁaﬁmaﬂﬁwamaaﬁm
m%mmmmﬁ@ﬁﬁ?mwmww
€ AYT TH € AEE BV U5 | o J99 99 mHETSt aisant 5% vig
Gauret e faar= Jer )

FeW ¥ yarw €t I fde
CH, +Cl, »CH4Cl + HCI

2. wrarivs w3 dafes © fiees § $5fEar aes et Aerfenr Ater 316t 9t
o Fae T fa Serdls w3 g @ finmes o Quihr fa@ =4t ster gte?

4.4 g7 "oEeYTs st : Siids W dedfea damw
H9F ATd F9EE Wi HS BE viais o8 ug FE it sufag 393
HII=Yas © wfgm 37 l9as W3 eEafeq Iamg o mifows aatar|
4.4.1 ¥EEH A EEEE MHETS (CH,0H) € TE
ElH6S THT © IUNE T 2T wieng e 39t 71 faas © fuwss
g mig §os wig et raat 4. 1%&|WW%€M§WW

AerImI feo g s s MEIIH UTTTET €7 HTI=euas fafenmis nig
et T 1fen 3 fegrer fou Sar uisa T fen st fen St 2o feaaa nrfeGsts,

ao"s g fem ¢ afaw 79




vt s, 2¥fsa nirfe fadtir ompenl i aur 01 91e5s & fan Shemua
fer urat niera frigresr s Rarer 7 | u3E AEas § o fadhwrer Re 82
& FHT W T | I emaas et fEeeter T ug fea & few St =9
mr f'T 23 iae 3 et | i wedon & B fee e Srursa fifg
I e I | &F W I veaas o 299 ]d6 &8 o Faut aet mifmrer
or T " 75 |

fafemr 4.6

wiftrmus H 2T yEans

L B g9 & 98 @ wrg @ seed At @ fg 82 293 § HY
Hiass &g vl

« AT & Uy= gae df

» " faasdt g o IAT fa= J79 Fdart

Yass ohit yf3fat -
i) Aty e 58 yfIfafanr
9Na + 2CH.CH OH — 2CH CH O Na® + H,
(ASTH H.}H'GH'LF.-E- ]
SEs it & ufsfafanr daa TE18aas dm 97ad ager I nd
gw@weﬁzﬂhmeﬁwwﬁ—aré?ﬁiaﬁgﬁwgaaﬂa—éﬁfa
faagtt owet vt w3t &% yfsfaforr e aEsTws vag
gaeint a57
MAfIUT T¥lgaaaEs sege ef yfsfafenrr
) SHES & 443K s F mifoa w3 &9 arg Aefetfea Iam
=T gy g9% 5% fow o fsanstass 7 9 eets @3ds 35t T

erdp:l_
CH; — CH,0OH S0, —CH,; = CH, + H,O
fmuf?hﬁmﬂﬂﬁmfeﬁﬁﬁzﬂ*ﬁﬁﬂﬂﬁwewfeaawm
T 7 vEas fE uret g fder T
ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂﬂﬂﬁﬂﬁf&ﬁﬂﬁﬁﬁlm a¥a¥a¥aV¥a¥a
SRR EEEEEE R E RS I & 3.4 | R O T
Al Q“‘%mmﬁfah[gw 'r"

i ﬂﬁ‘mmﬁ%mww%?m@g—ﬁmﬁwmwféﬁﬁ
‘ w3 dudt 3 y='8t (Nervous system) YiT § aniwd &9 feer 3| fen € sdfives
greis ot o, Wiatia efir, §atearus, »m Fat o et M3 nig &g negsar Gaus
Hﬁqmﬂmmmwﬁwﬁﬁawmﬂmfa@wﬁmm
"E. o midET, BT € A, Wt & ITENE gaw o aHdeT g6t 377 ygrfes I Ot ¥ Saes
= éfaumamﬁ?rﬁﬁﬂgﬁhﬁmﬂ?wﬂaam%ummm (Methanol)
wﬁﬁaaa»ﬂmwwanﬂmmtthamnﬁ‘mewwmm

yfsfafor ags sarer 71 fer 5% Geusy 87 yaa i (Coagulate)fer § fan yae
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mﬁ:ﬂgﬂ@#ﬁwﬁlmﬁ%mmpﬁr]ﬁﬁﬁl{maﬁﬁw:ﬁwﬁﬁ*
4 |

gaas fEq Higeyes Qetifom umsa | Getifaa Quiiar st fawm s Flase ar
eIQutiar dae st few &9 WiEss fraor afudter uess fiuar foar srer 3 fan s fog
letiar a7 3fg A< | msdus & ufoers a9 59 fow fe dar fimra ster ag foar srer & o
W fea it ufgerfenr av ra | fer & fefgs (denaturedpwsaos afde o5

( T o

I B O T B O B N N 0 N0 0O R T O R T R
TEE € gy €9 nimaos

a5 = e god @ y@H & anfefen Qo & woaes v ufgeagat fe9 fdg g 3 =riiwr

ufewaad 31918 & an 3 o fowrg e wif wiler @ weer 31 fow o wites maT 25 oo

f&9 wwaas (F1eEs) gerfor grer § | 4y on' fey iiess 29 niudos firer & ree g @

gu &9 =afamr wier 3| foo a8z aor owadtas) @ @0 waw €9 @8 55 a=w

FIUSFENERTE WT waEt §3Us geer 7

"

4.4.2 EEETE I (Ethanoic Acid CH,COOH) & Jr&

faar srer & wig feo arovanfsa Faw mr =

iy 3 Antfea JEmg @ 3-ds wed e um ¢ fafamir 4.7
fraar afde aa »3 fem & nreve ey wafig @ au w TEEm Uggns et neers g
f&a =afanr wrer ) gu Sasfea o o fuwe = 9 2B wlfeq FarE wE ode e

w200k deT J wiF fen wet &€t neery 9 madt
v fest @9 fea vy wrer 31 fer aras fem & ardstors
wirifea Tam & afde a5
FIHAAGE IAE FTYT TH TIHSIGIET T HHT
v fein ge fom e g Iamdtus ) ufedt Iaar
v feudls graanfsa 397 avae de an falfa
wfent 3wy faeg fa HCl u=t f&a uat =gt
wfestfgz T 9 a5
fafamr 4.8
« 57 uay awt &9 arg Aefe@few
Fae @t gy g9, 1ml SEES
(T &A% wiF 1ml IEHAHE
miilfes Sow &6
s UWB UEsfie Sgfrsmm-avieda
Far T e farfdar 4.1 Rafeuforrfamr
Jl
« IF ugy 58T @ Mot & On Hee
=9 ur feb faw f&3 20-50 ml w=t
3= w37 few fmge & M

gags w3 few @ Gfam

ut=fafann
freers wfaa
ugH mET

IFE T pH e & gEE Ea

o of f@2vw ey f&9 % Iwmat & naar
st T

o A feme fennit mog o 8 ammt &
HATHY Ha JATET OF € U= &9 o7

3T 4.11 Wres & Gaust
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saafea Sarg et yfsfafanrer
(ii) »medtaas yfsfafesr : Wres vy 39 3 Iamg I wsees €1 yfSfafonT
T 5t = geer I | eafea 39 fan 3Tt Gauea ot igeet f<e

HU wHaas 5% yfsfafan gad Wines ge@er J|
CH.,— COOH + CH,— CH;OH +»CH,— {.I'—D-- CH,- CH,+ H,O
L
(feesfea IwY) (FHEE® ) iHED

#ined st dra o= Tratyt =nst os | feost ot =93 Faoge@e w3
m@mmwmewmwwmmmw
yig =t Te f&g yfsafaferr aoa 12 WBETS M3 TOTaATBT I0E
aarr@?aﬁﬁﬁqhh‘mngmmﬁmaﬁeaﬁh@ﬁfmﬁm
a9a AHe fanrg dt3T Jer T4

CH,COOC,H, NaOH , ¢,H,0H+CH,COONa

i) 4 &% yfsfafenr : ufedt St & 3gt Aasfea Iay A
TetETaEE fAd vet 5% ufafafonr gaa g= (A dlastee 7
s Hitee) a3 ureT Uer gaer J|
NaOH + CH,COOH — CH,COONa + H,0
vHafea 3wy Fradaet T TEIFeAS aodac &8 faw yfafaforr
gaer 37 feg uzT g9w SEt o vt e fafenr aate |

fafamr 4.9
« wifoerfe 2 t fafeur 2.5 nigwg Guaas fanms 91

= {85 yay ZEt fg AlgeT 39 & A aegade 89 w3 O €9 2 mL uzer disfey 39y
U

AT &t e Fee I7
= g4 @ I Ut 9 few din § SwG) ot ot SuT 97
« &t few ygy F EEATea IwE I At gauae o yfafafowr @ swmgy €nis 9t
9 & uzT Bar Ager 97
= g= AF Tragae of af Ay odlsaws aeise o8 feg fafewr gaar6)
(iii) IS e MT TEIFIAG addae &8 Yisfafonr : steafea Sarg aogse’
w3 TEISOVS adse &8 Ui SfafenT g9d &<, ToEaS EIHEATE T

hﬁ'wﬂa@@?%tfeﬁqfaﬁrﬁwfaa@ma?amﬂﬁlzz
afde 751

2CH. COOH + Na CO, — 2CH, COONa + H.O+CO,
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(Life Processes)
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6.2 USE (Nutrition)
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6.2.1 A< UHT URE (Autotrophic Nutrition)
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6.5 W& fammar (Excretion)
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6.5.2 Ufemt feg ves fammar
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Control and Coordination
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7.1 #F - &3t y='8t (Animal-Nervous System)
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7.1.2 WaHt feWer (Human Brain)
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7.2 Jufent feg 3mHs (Co-ordination in Plants)
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7.3 #gmt f€g gens (Hormones in Animals)
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(How do Organisms Reproduce ?

m-e@ UHES (AEs ) o fafewr feat 83 fega aas 3 ufost nrG niAt
fes y& yms uste fa #te yres fa aee o0& 7 nims €9 Uae, A
T W famirar fraaut wgat fe yfafanret & yares faf fie @ faer afae
& yAes Agdl 54T 7 | g0 UH e § A3 Uer ags SE! et @ vaar feg
Gorr =gt usatt e @n yfafenr ffg niust @awr fa€ grre & fa@er
sfoe set wgdt adT T A e fen yrs © forfes §'get we feae aaar
femanut says 3|

fem yrs e 7 <t @39 9= ug fev nume T fa fas-faw #i=e for oot
fonrs f&e »r@e o5 fa@fa 80 yres g9e 957 vag O A= fedsr der
T et I YASE efar wiruE faor e Uer &7 ager 3T g J fa ig
8w & T® & uzr gt & der| faw 73 (Species) fF9 fume =8 #et &t
fems Afunr ot mrd €57 &1 e v famrs ae@et 31 rrd fae uzT maer
ﬁhﬁfﬂéﬂﬁ?fé“ﬁrﬂﬁﬁpmiumém TS 7 W™ Fdol HHT MiFaT
few met afde ot fafa G fea fro fews fide om | yres ges =5 e
&<t Ags UeT 99¢ U6 o 903 o0d Goat @dait feyre fodt 7|

8.1 &t witw »u@ wiry @t yIs s Yer a9e 357 Do
organisms create exact copies of themselves ?

féa femm 397 © wie fed T feurst fde oz fa@fa @ust @ nete et ae=w
feq fadt 3 | Ao ndte & ge3q e fadt § 3t fon v g o sefie @ s
Jer grdter ¢ | few €t ys gu &9 uRes Hiw € AT ©F eI @ wefie
oot anitnft frg agaT 913 M3 e ot ug 99 T fa Ais © fs@astim
[fenge aeysst e st s 2. (DNA) (St mrarterfesfs@afaa wfrs) €
nignft [ g gret o i der 7 7 Wit I nEst gt ffg aer 3
A5 € fx@asm @ 31 w5, B, fE Udls Anaws fog goar <t 1 dae
HY&T 9% Ael § 3 925 @87 s fis 92| fas-fas Udtst aas iz
f&e ralet &t y= 39 vew wr=ait |




few ®et yAEs & WY weasT 3t.owE. B, & et sa8er 31 nrue
St wia 2. &t andt fawrg aes 28t Fe enfefea ufsfafarer o Quaar
gav 76 | fem 397 wes s fde stoals . 8. &bt & anibt geohiif a8 wig
Gust v fiw o 3 Sy JeT Hedt T ug A e .t feg anit § v s e
ay & g aut § 5T d9e o578 aW ad1 9sar fa8fa graa &t gt andt
a® v ufsfaforr=t o6t farfas e gusT 37 0=ait &t | fem met 5t omis . 2,
o anft g25 € 58-58 A% ot gaaTet & geamt oa w3 fer 3 e
Ft.oHE T Finit andtndt niril nirusT BEt Guaes & & 24 w75 [ vAs
feoffaAm fesfmsda e As 5 A2 U5 |

9Hq feg e< 7w foa frAd oa ug &t feu yos 39 3 MgV (Similar) 757
few yms = §'37 fen aiw €3 fagg9 agur ¢ fa andt aos &t yfafanr=t
fa& mat 3dta &7 yah™ Jeit o | et v= arrfefea yfsfaforyss 3e
Fantar &4t I | few et vy &5t 79t 9 fa 3. ww. £ S /it aas €
yfafewr €% 7 fiaz nr<ait| fon € 530 =9 9= o8 3t %5 & &
anit fear AT 37 J=at UT Hisa ST 95 €. €7 AHgY &4t g=dil | T ReeT J
fa g% fasgr=t €5t faprer 0= fa 3t v & & 5= gt feawa &
fud »uE A fess © &% a9 &7 a9 Ad | fern 397 a=' Afmi Fg He
ATEdr | g9 UTH St oia. €, It g7 g @9 wiaw fasaret feahat
famrar 50T et fa mifea e faase | for st wat 59 A8 A 2 o8
&t fan &7 fan gu &9 fea en 3 f9s I 051 yres €9 9= =@ fea
famgret b= feaw o wog 95 fan & S99 WAt »Ew wimrfe f&e
aatar|

8.1.1 f8&3T @ HIIT (The importance of Variation)

HUST g GargT o Sutiar a9 o A= Aenipdr ufanfasa farer res
#t fEg-gfas aoet 71 ynes & daa St wis. € anift & Afggsr e &
Adtes 995 MI uEgd © B 50T HIS=YEs 7 A O & fee femm feae
(Niche) & War ser&et 7 | fer &et fawm yarat &t 7= Aftpyr &1 rfgasT o Agg
Crrartd

feg = fea@ (Niche) ffo gt Ufgeags W RAET aa A AT 2 Gy T
v 7% | fuest €3 3ns wie 77 20 T AgeT 4, UET 8T A9T 998 AdeT
31 Ewar flz zae raer 3, nife fow €@ gy Bvgae 06 | A9 A=t & 754
T= TET 75 Al vy feard © wiggs T w3 vae G feare ffe &5
IS wr@Et T 3t Fe Afenr s Traet T fea S A fenas A e gy
et &g gy faaar o=t 3t Gaat © faGer afoe &t g9 AeresT Ot | 7id@ AUTas
(Global Warming) Ta% Held UTet &7 ITUNTS Fret @0 ATeT J 3T @00 dda §ae T
Wa FEaT ug I AT Aae =8 oy Sadidmi fREE afoear vz o aee afusan

Hiw uv=s fas aae 05




I, .. 2.t sas geds f as= ffe dtwdgar 37
et &9 fefasa=t yaaint © et Igofea o5 uv femadmt s&t
HAgdt sat | fag* ?

8.2 fea® wiet f€9 ymes et fegimt
Modes of Reproduction Used by Single Organisms
fafanir 8.1

100 mL Y=t &9 BI=ar 10 g ¥5 WH |
ot Uy &5t feE femlim o 20 mL & § O =5 5 weot vine
yse &t ug)
mm“regaﬁgmﬂ'aarfmﬁ'faﬂmm?ﬂﬁl
1 /2 wiE U Iy 58 f¥9 vine g%99 o ffg guar AewlE
€3 & & 67 Gug a=a Af8u a4

- guHedH! €t rofesT 78 AETElE T YUE J9|

fafenir 8.2 :

& ;
68 o © f¥q 2a3 & uet aw foter aF wiT fen & &2, g w3
Ta AETs €3 96
m%ﬁmmgﬁwﬁﬁmbsem}ﬁl

wruZ Uye ffa 9537 90 90 MI S ad |

ufast fafan €9 wive @ 270 w3 gt faferr f€e ves (Mould) € =T
¥ Idid ©F IBET gd o3 UIT g9 T fegst fEaat »igag a7

few g9g @ fue fa uwes ufafow fa= 3t 7, WG wit Trate fa fas
f9& At »mw <9 fan 39t ua=s gov 05| fas-fam wie fda yres &t
fedt @uat € Adle o 9= 39 €3 fsggg aot T

8.2.1 feds& (Fission)

féa A&t 7= (Unicellular Organisms) f@9 A5 23 77 fedss owrar 52
Hi=t & @3t 9ot 7 | fedss € sgg Ard war Sve e we o5 1 E&T yae

& Ha2tdnm w3 Uean™ € I® fegws enfa »iy 9o © g9veg a7 fag
S A IS | miter fra e fSoAs St S far St as T T raat 71
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gy e @t dief foe rdloa auaT 2ud faifa3 dat 01 Bomoas =7 asT
4 @ gare, BANTE it fEe e @ feg fag €3 e72 =aoit ausr 4=t & 1mifea
Het iy fedgs oy faaorfag 3w 3 Jor 01 uadhr uaet=t usm=tiah
fag maw ffa At fle fida A nida fiavs Aat fEe feafas o ae oas fam
i?ﬂgﬁ'ﬁ?:‘thflullipte Fission) &fde &1

THURA WA A% 3 8¢ 85 (F81) Qa9 a AE I Y T AT 05 M H=9
gu f&g Tr g9v 95 fa= fa it fafanr 8.1 feg 2fimr 3

8.2 24HF J&T (FRAGMENTATION)

A% 3957 '8 g9A &1 A=t (Multicellular Organisms) €9 A ST Ha®
“fett & aaet 7| Geres = Aufedanfear »ry g9 feaiie T & 82-8¢
zafat f&a ofgg T 7fer ) feg za2 a7 ¥3 o 999 &< #Ate &
feafrz 7 e o | fafewr 8.4 € yGar € wmag €3 &t wirt few e aos
L AEY a7

feT 3t Ae SoR ST HET BE Het a4t 9| €0 #w o9 o fesfas adt
I | wifror fa@ 37 fem e a9s T fa <u9 WA 8t A= fefss Awt o o
W= ot mat 99 | feirm arew foo feim ' myo gu e feg v feave sae
a5 w3 fey fafaz T & »iar g% o, Rete ¥« feas™ &t nfeat St farfoz
et & 1 mifdt nEar »i3 feenfag uforfast f&e Fe w9 s fegws rifesafeT
g=ar | few st goR B dl=t & A=s et =09 wiew fedl &t &= 3=t J|

e ymes fae v 0w 143




HgH & FiteT gwrer 293t At e e ga st few T fa fis-fas fome &
A fas-fas fenm araw gas &€ mdT d 7 | fen fesma o ugs aav
g¢ A’ &9 A= =t fery famy © 75 O 95 | &t Al vida yag © Ast
oHfer T it ftre @i fa e S ay o s s adieas w
stett §fag uferfasv' iSo ferm 3gf e Am s 8= e Gar d=|

8.2.3 USTdHAETE (Regeneration)
yga 39 3 fegfes (Differentiated) 593 Ad fi=r fdfewue mels e a1 5

o357 8.3 uBaatw fel umares

&< e o faow e a9s & auder 3t 3 | 7= feg fa dga Tt
A= faw aas g3 g gafanr €9 82 qfer T & dfewrr
"er O 37 feN € 5939 WY 299 S0 g99 & Arer fee
feafrz T 7 75| Qowugs e el w3 uBEdhd fag
Ae8 et & Aae aet gafant fev de fdgr ae 3t oo feg
Zgg" yax wie f&a feafrz 7 wier 3| few & usaves afde
75 (937 8.3) | Usar=s femm AsT enfar gt ger g1 feg
A% yglaa (Proliferate) 3¢ 9% W3 993 Ad 715 927 82 05|
Hat & fen mya 3 ufeeaas o fas-fas sgre imwa feg
gev 75 | feg ufeeass a3 feefaz auna v fde de os
fAm & =0r (Development) afde O5| UT yadres ASa ©
s sdtTifereyugas fegdfaoefda = fan &t
gaT & de & M 39 F &= AT UeT &4t deT|

8.2.4 gfsar (Budding)

TEtETT fag g5 Al usgaes o aHder dys =8 At o Qutar ges o
afgar feut €y gev aa | oetsar 99 et @ fawfuz feams @ aus fea
s €3 @99 feafrs T 7w & faw & a@by (BUD) afde a5 (f¥ge
8.4) feg @973 (BUD) g gger Ifenr &2 e f&y wes mier w3 yas
hﬂfﬂ?ﬁﬁﬁlﬁﬂ'ﬂ‘!ﬂ'{l‘m&mhﬂd}'}iﬁﬂﬁﬁﬂmﬁ?‘éﬁfﬂi?ﬁl
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8.2.5 afedl YAEH (Vegetative Propagation)

ufartetnt {39 feans § & &=t der Uer gav 951 999 A9 A9t @
feudts Ue fen zqt & Garer e Qutiar wes o fedt € gu €9 3ee 05|
e gar@eT, awy waer, fufe sler wife fadh afea ymes dhar
Jaatar v Quaer vFters e = ater arer 31§57, armte w3 wiae few
39T € yaes € OvanE a5 | afea UuRes enwgr Gare aw ifent feg gty
a®T, HIaT, aI87Y W wHEt e 89 Ue sar@e =t Quaalt I 7 g ter
95 € AHTET ¥ 99 75 | afed yaes o o &' fev T fa few 39t fer ge
Ag Ue wa<na gu 29 fuze e @ mis de as)

fafanir 8.5

« fEams & 3 GF & ngv o fadtue a9 | o fem i
Fur 7t s feuret 2 757

W 7B 5 Ee-ge gafan fRY fem Iy ae fa gy fee
3 feg g 7 a8t (BUD) 3 mig g% ffg 57 =

« fg zam fS9 § &F uzst was feer 3 B9 & falsr
391 Fur o5 zafent & o ui w fast gw =3
Zafe’ & gH U 39 |

« noe g9y fest JIa feost zafgnt &9 Je =%
ufgegaat o e &9 | frwrs d0 g et o faist ag )

w Bufaus za3 oa faat I od FI98BT (Shoots) W3
w3 feafazg T 50 9s7?

(CECE
few ggt grfeGerdtmy © ufant & faswdt €3 feafrz ashmi ifdt fée o, Hﬁ"gi L
f&ar et aa w3 s Ufewt o7 feafma T et oo (e 8.5))

fafanir 8.6

« FEavaluaiestl

« few & oy zafawt fde few 3yt a2 fa oo f¥q fdfe wWe-ue iy
U3 #gg 9=

o T Ufanrt & fegaed g9r € g9 eaF de |

« WS Aty € feg-féa s § uret iy 58 & S8 w3 niad oy fost
Ja Quat v e Fa |

« T zafawt fee oo er & g s<int Uit fsasett a7

« AL MUE yet T & a3 d€ Aae 37




few a®wa (Tissue culture)

fegasua s fdgiedfepa leesre e R aa TGneHB § Fuama 52 1@
Qare 7 g5 | fevst Aat § =@ Una wiesy &9 dfowr wier © fam 57 H®
feafag 7 & mide B o fiq g2 faor ayo =8 a5 fAm § a8H (Callus) afde 351
a®R & =T w3 fedes © gais a3 fea da wfomy ffe du fidgrafer Jiagg dt &
Ufent & fifet fi€a war foe os 3t 7 o =u g =09 U@ 9= 7re | foy a89d Iaaid aT
fan feas e T gyt wag ufarfeg f&e wiaa U2 U &3 A Rae 95| fen
Igata o Guiar »H J9d AATEeT Ufenl™ € YyAes sEt a3 Jier J1

8.2.6 dlme g&&T (Spore Formation)

Eﬁf\ wad HIS TgH &1 Ate (F9 2t ferm Aes gaar=" ot a5 | fafenr 8.2
FEHUR € TER (Hyphae) 95| feg A& © 971 &d1 98| Ug TEle
(Hyphae) © §ua® fAg &3 W 1% Jieed 5e 39T Aes [fo gardomiT
I% | giewTg 539 § Audant (Sporangia) afde | few ffeAE At
AUdH d¢ 08 & @0 J99 #F &9 52 aevur gev o5 | (fdag 8.6)
Rug o au #et 6 =I5 few &t dfum ga<t & 7 39 fa feo fea 39 ot
=H 130 € Jusd &9 o & 27T &7 J98 BT UL |

I= 3o 7es ol faagh fett S wirt s st o @ont e e o=t
it &t firavsr a=w fea t #ie onrar &t 71 fer & wfaht a=s(Asexual
Reproduction) e 95 |

@ den sodas &8 fa=’ fas o7

A gniraT 7E% &8 we fan 3§t sroee afder 37

&t gt Y a9 AY Aae T fagt 3 uzT gaer 0% fa wfem sear @
¥ ysanes oar 52t A3 Uer &dt a9 AEe?

gy Ufent § Garfe wet arfew yres v Qudar fa@ atgr Afer 07
gl.ms. & ot se@eraes @ ot fa@ mgdt 31

8.3 f&ait yAE® (Sexual Reproduction)

il yrFes ©F O feul 3 & 7 of fan &9 a5t figs Uer aga &E1 ©
feamrawt &t rigerdt & Ageg 9t 71 &7 It fedar Ay s=t g9 e aq
AaeT I M3 &7 J1 fed 81 vaalt s« g9 Uer a9 raet 3| »fag et f2a 5=t
Wit Uer 596 Bt 59 w3 Her o< f&ar &f ages det 7| few féat nes &F
at Hd33T 37 dt mfart e faw €1 g9er ot Qus a9 99 777 ST &
AHT=T 95 |




8.3.1 f&ait YASs YEat fal? (Why the sexual mode of
reproduction)

feg i 3 © Ay 525 (S9 st e, 0. &t anit =7 wid B foss &2 ot
wedl 35| fA= for wit ufost &t 7 99 o far 1 5. 2. anit a9 ot
IIBIT Yg& 39 F TIAT B4t J, ufaenit sdemt e o ashfion fog
femar e a9s 05 1 99 féq e wae feasr emma mdfwg s TRaer ue
YAt St weifee fdg yet wiet fewar @n uRrdt € ST 4 weet due
Aofew 7| fen w6t /et € Aes of a1 »ifadt fedt =9 Aroua T4t fan
&g =0 fdsa e T RE

fea St &t i & anit 995 & yeat yaw 39 3 wang adt T ua feo fést
vIAT Wgd J AR &% f9a53T go3 ot a5t &% ter d9t | fa9 =t i,
g ait q9n & fafon feglt we wang §ot 37 v=s o5 5. o5, §.
AUPHT % 9987 7% aH &7 9 Agemt mia HT 7t | fer oot ufa=ass
Trer ads & yfsfafonr § fa< ot st v raet 37 o9 fog =t s, &,
gt fe &2t fgaar U Je @ a5-5% uge Wbt ot fefdaarer &
fegstt Jetwt afdetut o | fem a6t asifunr & & M=t fog fegshyt
e fagr=T @ 5UE <t aet faw T=ar| fog mdt fisaret Hieg Aier
&9 uretw 7 gatwt o5 few oot feo fanfes ot & fa feo fisar=t otarae
SOt U5 |1 € A € 3 ¥g fiet ot fasgrer @ ot 93 o % s 82 Uer
g1 | falfa few yfafonr fF9 € féx fas Aie aar e oz fer mdt oo fow
HE WU iy @9 wayT 3L | feft mew &9 € fis fe 3 yuz =t
w8 & Afgnr arer 3

u7 fewr & f€a 38 yiv mifir Ter T At 31 799 &<t Uit fee
HE6 996 I8 e @ gt mE & =T A e 37 37 79 fea Uit et i,
&. ot wrger ufost Wit @ zae i daret 3t et fen &% &t s B
e A Aass €3 fotizes de= of AgresT g= aiet & | fem © fomrer
fiag 79 Wit e . odts. & o wraer gareT et aret 3t 3 A fuE few
WA 3 aes st ws v mmwhﬁmmﬁﬁaﬂwmﬂ‘ml
fen miTAmT & & st it fars €ar A rae at?

At ufost @t we g7 of fa fae-fae dter &t afessr =ust wiEt O
fa='-fa< fepnt & fermar Tuat et T Quaas mifimr v 9% sgA st
witet & fen =g 8faur fam nigrra g9 fenm »far f&o gy ferm sgte Awt ot
UgF €t § fagt €9 gre gaet & Afunr wie € mdtoe A8t &8 »itt 9t T
WZ . s, TG WrIar @ it ot 3 | fer set A € fas At @ v S
(Germ cells) f&ait ves dovs e & 5% Fie 7 @anA (Zygote) TeTade o5
I &<t Uit < arersat &t Aftnm w3 51 ols . & wigar ufost fist ot
T At T

e yres fas' aoe o8




a9 TaH =70 w3 fegm 5w Fa wifag 52 e fee fegfa dev 3
frw f&a feim feg w3 viar T2 37 fow o Yot meT @y &9 Qavr ev amet
mﬂmwm%immmwﬁ?%ﬁwﬁmnﬂ
fg & Aes Wet & a9t ferw »ize adt dorwa o g Mo ST T rae 05|
7 fae fre At faafes =09 vfes Jor 7, Aes i s < ferntfgz o afe
I5 I res A ges s dor o3 fen S gns eraatergsa &t
W%lwﬁwmﬂvwmmwammﬁ‘s
E?ﬁrﬁmmaleGamete}a&:@aﬁwﬁmmﬁ“ﬁmmwm
Hﬁ?ﬂ?’ﬂ'@ﬂ'HWW{FLmateGAJHetEIWW1W§¥W
(mizgmar) fea At Sutar fr feg @ 39 © 7es AB 01 58 W3 e 7SS
niar f&g nize Uer g9v 76 w3 g9 et (&9 &9 w3 WeT &9 rdtda miZe
=t mine ferdiaag 92 75 |
8.3.2 _ﬁﬁ"'%"’&ﬁhﬁf’ﬁ? &gt 7€ (Sexual reproducation in
flowering Plants)
gmerg Ufen (Angiosperms) ¥ #es wiares [foAfag I¥ o5 1 W €8 ¥
faa-f&= grar g ufost ot ug va 71 feg gmar 98 | dtwt U™, gareTa
Ut awa w3 fenget awe | Jare w3 fensdt dnd €8 © 726 99178
faat f&e Aes ie I¢ 95 | gdtit Ut wiZ dareme Ut & &1 & T Aae
T5?

7o g% fE9 Ugna 7 fensdtang <9
et feq wea »far ige de7 J 37 €8
feafiant (Unisexual) &ar@er T (wnit3T,
3359) | Ae fea €5 €9 Uang »3 feradt
gAHT €% Hge dF 3T @ § SfEan
(Bisexual) €8 »me 75 | Ud7d 59 926
war & 7 udrar a=(Pollen Grains)
Uﬁlgﬁéﬁiwﬁéarfan?‘aﬁhﬁgﬁw
© UaHd (Stamens) & AUan d9< T 3709

' ?iﬁ?arlﬂwmﬂaaﬁ:wmwmhﬁ'aa’r
&W{CARPELIEHEH?H&HWW&M?#?FWWWW
T mmw;a&nﬁwmm@?WMWﬁaﬁﬂ
(Ovary) & | fegara &g grar merfe® (Style) M fava v grar AfeandT (Stigma)
J 7 faufaur Jor 3 inizaw &9 dtv ofF (Ovules) I¢ 08 w3 09 fEg g iz
f€T feq iz A& (Egg Cell) g2 &1 wgrar = omgr Gaufeg sa des e
Hie s €9 ige HreT 7es 7e &7 fimer § 17es Ao ¢ e 7 foies
&% FaHA g=er 7| fan &9 52 U f&v feafia T= & mvder 3ot J1

few et ugrar et & Tamg T rfean I ufsefos &f negs det JI17aT
waﬁvmm@ﬁ'#emﬁ%wayhm
(Self Pollination) gov@er ¥ 17 fq €8 F ugmar g gd 25 §3 ufeefos
gav U5 3T §F & YSuEarE (Cross Pollination) »de 75 | ffa 88 I €7 €5
3 ugrer g=F o feg ufsefos =9t (agents) A o=, U=t w2 Hi=r
e YT geT T |




udrdr & ¥ Quaas rfeanr 3 udve il soAes s o nisan o
e o™ Hes A 3 udgeT Aget der 3| fon Hoe set ywarare 5 o
mmmawmmaﬁmmwwmm

fores fug Gur wonm &9 ndat fegmas 9 a8 w3 i »fs f
39< feafiz Jer 719w »iz 3 fda 59 3f feafrz 5t I w2 feo iy aaa
v fefe ufsmefsg ot dinis an It s s s aser IS US T 28
ge§er 71 few A 29 adbt WS, Garere Wit UaHg, Aefes mI
rfean vayr g feor 7o oo | &t It aw W?ﬁﬁﬁﬁﬁ@'mﬂwﬂl
u f&a g2 < 37 79, g ¥ 92 578 Ue § &t &9 97 g &g ot
uwaﬂ?mw&qmufaﬂfﬂaw%auﬁﬁe#haﬁaawa
fer ufafenr & {a@e (Germination) affe 3% |
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yfgere wae T

umule) y
8.3.3 oy =9 fBeilt Aes fvugs R P i i
(Reproduction in Human Beings) (7= feifo) 7wl (Radicle)

ge Fa At f9a-fas mitdts €9 res it Fu-Jy yarstut o goar e AT 8.9 Jame (Tt 7)
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10.3.2 MUSIIS ™M (The Refractive Index)
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frr uR =Rg dt get 3

yFtfeg-gadt v=-10cm

SIHEAT [ =-15cm

SHZ u="7¢

| 1 1 1

" u=-30 em
few met @ng <t gdt 30 cm T

H

FIans, m—
L
= '_]Ufﬂ_l_l: 033
—J30em 3
fea uaana oy feg wam@er T fa ufsfds »amit &1 yfsfds o wrae
A @ orad &8 fea faomet 3
Geges 104

2.0 cm &t TAF 10 cm W g1 € faf 57 2 Wy 09 @ a3 dhor
JIffg @ &5a F gdl 15 em 71 yf3fder & ufaest, Afast w3 wrare
farz g9 | few o Sovons <t famrg a9

L)

4%

ﬂgﬁ@ﬂ"ﬁ, h=+2.0cm
#&H @ FR gdl, [ = +10 em
g @t Edl, u=-15em
mﬁgﬁ ve="?
yFfgg &t @uet, =7

1 1 1

ol -u7




1 1 1 1 1

p (-15) 10 15 10

1 -2+3 1

v 30 30

A u=+30cm

v & TaTaHd fag few wan@er I fa yfsfifs Bsw e ygwaea 3 30
em €t gdt F gw Ui "fewr 3 yfsfds wafes »3 G@ser 31

u h' o
TggdHG, M= —=—
h u

wma i ;h[y-]
i

yfafdg &t Gaet b -:(Z.G}[ T%c:_a) =-4.0cm

m W3 h' @ fa= fag, fea ean€e os fa Gudazs sees nigA y3iiey
€@z vz sRafey 31 feg vy ue 3 Ja7 €5 gfew 71 few yae fea
Tr3fea e 4.0 em Furyfsfde F59 I AT UH &5 T 30 cm g4T
€3 weor g feg yfsfdy darer F37 31

10.3.8 ﬁ”?m 1 Ha3t (Power of a Lens)
oAt Aree T fa fan 8aw & yaw faest & nifgnfas aoa 7 munfes a8
<t it mart O <t am gt €3 fagge aoet 31 Qurads et ulz 3 gt
v fda @3m 8agygmfaeat § S8 a=s Iz a Gost F uamaca 3z
&an a4 fder 7| fei yarg wie Gam odt v ffa meas S sa dusan gat @8
Baw © erad @9 yan fagast & =09 munfes e O fan 8'aw gniar
Yo fagat & wifgnfas &7 miunfea aes & vwaer & Orct et e gu fee
yaretfen Jier & | fer & »iug powrer aarfenr gier i fam [ Samadt @
ﬁ?‘?ﬁﬂﬁ;ﬂ'ﬂ

Pwm — (10.11)

&5 Tt HarSt &t . nivet . 1 fearet (WrZea) | FEmiued’ (Dioptre)
J 1 fen & »iug D gvmar wantfen AfeT T, Aae [ WieoT e T I mast &
Feiues fdg a8 e aw | few ya'd 1 Feinued 8RB aw et At J fAam
&t @an gdt 1 Heg T2 1D = 1m* | 3HT 3¢ 99 Aae I fa @35 S5a &
AT OETIWE WS nie TS 85 ot Rast faersna Ot I




WEd gETHE TH AT g 5 fewfes a99 05 3t Oy S maSt o
EreTeT age 96 | He 86, fssufag, 8sg dtwaat + 2.0 D T3t femernmy
d far faaurfas aw €35 T w2 @ & Gam odt + 0.50 m T1feR yarg -

2.5 D FgSt € 57 o gan gdt -0.40 m I 7| fev sa weas T

.

'ls‘t.csf-la"i-;_x'--‘.-- TAYAT s ;.f f\f"uu"].f J"‘u f‘tr‘-,,_a"‘iw-lf-..'-.-.
| | I i

mqaﬁﬁs?ﬁ%aﬁmaﬁj‘éamﬁa##qfafme?aﬁaﬁemmw
Aure ySifds g8 wet Afgnr qrer 3| fen wet a3 o 5w ot a5 ma=t (7 Gost
BEat it fevaStars sa=n® (P, B, P,.... wife), erdiw afega 79 3, fa@fa

P=P +P,+P+..

wae §ETgE T8 BEt, 8wt Of TR vt @ A ma gt v Qutiar g gvet Bfeuresa T
&Hd SHE F9 A I 58T =T8T farig mEE 78 goet aa © way oy 2
At § fuge €9 du o enfimit § ERe a95 =8 31 @ wieg duer T emr s @ =T
&= Ban ©f REIT ©f 24T AIS Ui aifead vaf evar ag B0 7 1 @ewas B8 +2.0
DM +0.25 D Ha3t T8 € BadT € Haws + 2.25 D Aadt @ foq 859 & savwd 7|
Bawt e gaEt @ AgeT e fen g e o Qutiar fed & & aw ovrer 52 yfsfiat f&e
gy On' & we 95 f¥u dt3r 7 Ager 3| a6t Sawr § ¥ o @ fusy e dw F weE
I B frrert € QUEET »i &ed anfant & Bxwt w3 grHEaHnT w3 gaeertn &
TRI B a7 (miEnalees) objectives) & fawfes e stgr mer

fam &'sw <t fida Fvemiuees et &t ufsswr f26)

et €35 8w ¥ gt o ewafeg w3 @wer yfefde @ 85w F 50
cm ﬁﬂ?@?ﬁl@?ﬁﬁ%ﬁﬂ?ﬂ%ﬁfﬁﬂﬁﬂﬁ?ﬁﬁﬁ
Ha3t & farrz a9

2 m TN gat T8 fan neaw 85w o madt famra a3

yaH- Ufegazs w3 mufasass

’, 41 s

mm%mﬁﬁawqﬁgwm

TauE vF B &0 gt € Ufsfie a=Q'e 95 |eng &t rfaat wigwe ufsfds swafe
AT WTETHE § AT 9
mﬂ#ﬁmﬁ%mwﬁméh@wmmm|w
A=t WMU=e3s ¥ famHT & s gavhit 75|
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2. faw oAz erve3w vaus onar Sfenr yfsfay nrawt fiar w3 sng 3 <At ieng

STETETT TIUST M3 B aH BE AT aETetHs faw uduar niu=Tet et 7|

IUT H3d i’+$=%- THZ ©t-gel (w) . uZHdg-Tat (v) »iF TEad gaus et
gan gt (f) fegars fim senrde o5 |

faw drsTarg Tous ©f 890 g4t @7 € =oe3 mau fewm e wig J<t 31

faw dimrars gaus oo Uer o137 <=vans, ufafdy & Geret w3 eag &t @udt
T U e J|

AwE Wit 3 fea@ witny (99 faeet 7= =@t a8t ya'r fags &8 Fud ae
At 3| fead v T frud wifomns 99 f3aat wet yaw faes &9 S ws Aiet 31
fsgery f&9 y@m 3x10°m s € A9 3 <0 98 578 g8 J| 95 faw Hifomit
e yamm &t 575 Sy Sy get I

fai urgeant wifum o7 wMu=eIs vig yan = fageg fEe 8 »3 v S
% & miguUg dET T

fai »ifegrare a9 © AEY € Ay &9 niu=ogs g=r-d9 W39 AT w3 d9-a=7
»igg Agr o=t €3 09t 3| fagarst fags &t ferr mrufas fags & ferr € mratae
geTal

BEW AT %—l—ll=}+ T3 € gdl (u), ySifde - gdt (v) »S deare gaus
& gan gdt (/) fegarg g sap@er T4

far &&a &t midar @7 & Eaw Tat © Gwe 351 &) 85w & maSt v sl gfee
(M) FTEHTUZ T |

— Bl g

|, Jo fefont &9 faoz uerag 859 5278 et 54t =afswr A Ra=r?
(a) ur=t by &% (€0 uswHfes (d) et

TAg o Afadt 3t wdiet 97

(a) HYSAH I SadIT aod © feddd
(b) =FITTaTETT

() STaEeFrdwITud

(d T9ue € uge mI Y San fegaa




. fan sAg v sHafsa M3 s vag yfsffg ywa aos s eng & €3s 8sw @
AroHe faE dfonr 72t

@) BEwEHYEINET

b) &3 gdt &t Saret gt €3

) =&I€T

(d) Faw T YaH T T HY gan © fegaq

. faw disrars gauz »3 fan uzd dwae 85 g It FaW gdT 15 cm TS|
ToUE M3 Boa Agfeg a5 : —

fa) TTHEIB

b S=LTIH

() TIUEwHIIESHIBEATIH

(d) vIusTIBHI BsTHEam

. foi =au= 3 3T faat &t gat €3 3 §=, 3o ySifds o &t fiior uJits der 31
AgT 393 TgUS J -

(@) TTHEAHIS

(b) T=BHIIG

© o=HEIT

) AITEEAYIE

. fai FEedy (dictionary) &% 2 nive™ & uzs AN AT 05 fefanr RS faua Baw &
&t ufas fetar

(a) 50 em EaA gl E g 3w Baw

(b) 50 cm N gl T fEa mEIm B0

(© 5 cm A gdl e ffa @35 &5

(d) 5 cm aW gdt e fdq wE3Iw E5A

. 15 cm 397 Tt € féx weIw saus e QutEr gea »Ht fan =Ag e fiar yfsfds

&' 9T O71 SR € SaU= € g4t € 37 (range) df J=T grdter 97 yfsfdy &
mmhﬂ&?mm?#ﬂ#ﬁ?fﬁnﬁﬁaﬁﬁaﬁaﬁamwm

Fyr fdsag=fl
. favs Afagdyt (99 =93 a8 waue & fams &7 -
(a) faRagerdasEe
b faw =9x oy fle-oodt seus
fc) FABIFST
wru §'39 F 95 nfoz uyndt 891
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10.

1.

12.

13.
14.

15.

16.
17.

fan €@ 85w e nirr o 8 Fow 5% g9 fear famrr 1t feo Bsm fan sng e
yar yf3fdy g s¥ar? wud §°39 & yGiar enar 719 J9 | viuE uT ot fanrfir
9 |

5 cm ETERZ & 10 om 9 gdt € faw nifawdt =a 3 25 cm gt €3 i
famr 31 yaw fags Jur foge fie & e =8 yfsfds < Afast, rete w3 ufeest
famrz a@ | -
15 cm W gel w7 et W=3H B ad fanw T7g o yfafde 859 T 10 em T €S
ge'@er 3Rz 857 T fast vt @2 rfez 37 fags v fge 5@

15 cm 89 gel © fan § 3% vau= 3 991 ¥97 10 cm ot €3 dhwr fapsr & | ufafdy
&t afadt »i3 yfasst farrz a3

fea miz® Taue gurer Uer Ifemt egwans +1 31 fem erat mag 37

5.0 cn SHTEY & &1 @AF 30 cm THIIT AT fen 2 ot €'T® Tous @ AonE 20
cm et €3 a4t aredt 71 y=ifey & rfast w3 »ierg fapwrs ad)

7.0 cm AT €t ¥ TAF 18 cm ToW TEt € fai »ieaw TOuS € AOWE 27 om TET
ﬁﬂhﬂ%%lmiﬁﬁwémmﬁﬁ%fa@w@%mwmﬂw
atar yfsfdy yus a3 7 Aa | yfsfdy o wrara ma yfaeat famrg a3

67 85w &1 San gt fapwra a¢ fan &t mast 2.0 D I feg fam yag o 5w &7

€t 37929 +1.5 D FaST ¥ A3 85w faeufexs goer 71 &'aa €t daw gt famrz
a3 | ot fagurfag &w mifgntt 5 wurTat 97
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m"n&r M Jar
gJar HA'G
The Human Eye and Colourful world
&% niftorfe &5 gut 857 @ niu=aas 53 wifowis ater &) gt
®&ar gwrar gee yfafaet o yfaast, afast ma Gost @ arifug
wiaTg §vd 2 it aa 99 | fea famrs wayt »iy & mifors &g st faw
ya'd Rofe3T ag AaeT 37 Haut »iy yae e Budar sedt & w3 979 uH
Tt TR § SuT BET g AMdE g8t 31 few o ausT T feg 8w
der 71 Hatt »iy @9 857 e of gaw 77 #iag €9 yGar a9 e @8
& &a fowet ent § faw ygre sia agv a7 fen niftwdfe e wift feast ot
yrat §°3 fega gaidr)
fue® wifonrfe €9 it g w3 87 € d9 aret gd »ifws &3 H/
few wiftmrfe fEawit fegt was=t o Quiier ufae=t i d yamit =g ariomt
& wiftmis e Gudar satar | wiHt Fadalt utw 525, 92 yamm e gar f&g
feg™s d& »id nira™ © 31 daT 979 < 999r gdrar|

11.1 HgH? »iY (The Human Eye)

Hadt »iY ffq gg3 dvat w3 Afesdts famrs ffedt & | feo wd femned s
AT W2 A8 od O9r 8 € 391 & Sye Tar 5289t 7| »iyt g¢ gad wirt
@Agw § Gust & d, mee, G5t e @3us ust 7 Guat & Auee aed
fam de da ufgers raw ot| feg <t »iyT § g% gea dar &t ufoere aasT
wHg= J | fer yars At famns ffehut 9" watit »iv Rg 3 S wd3euss
7 fa€fa feo wd w79 i € Gar 5361 A &
Sy Gar 528 31

Hadt niy fég g ot 397 T few =
& famey, e yam y=t Aeesits uae,
faw & 3fesT (Retina) afde aw, €3 ufsfds
ETSE&*E?II yay féa uzst fFet e o &
oy f&w y=w goer 71 fow 8T & afaatnr
afde o5 1 fd27 11.1 f&9 wane mgnme feo
fEst niy & & € AoHE U fEq yrgegnt
€39 5@l 71 38 < 9239 agar Iedd d '
»i3 fow o fen Bar 991 2.3 cm o7 7| iy 29 y=w a95 =8t yaw

feedtm fagua
faast er 979 wu=aga agatyT O TTodt AT §°F duT 3| fanewt Saw 999 1.1 Houu
(Crystalline lens) (537 Baw) 85 gt §3 difbw zigwt § Sfear €3




2N a9% ®E BF1et ean vdt 29 fas m fesnfag goer o) aafanr @
ﬁfﬁ'ﬁﬁﬁﬁ“ﬂﬁﬁfﬂﬂﬁ%ﬂruiﬂﬂﬁ%ﬁlﬂ‘fﬂﬁﬂﬁﬁﬁ?
Urfterg grfeeany Jer 7 A UIST (Pupil) @ mrars & fau3fes aeer J1y3st,
wy &9 y=H 995 @8 yaw & Wager § f5uf3a (regulate) aeet 31 &39
& &w dfear §3F fan eng v @wer w3 srafey yfsfdy go@et 9/ 3fes
féa avs fomt © fam e 503 mre yare y=t Aeearts As de o5 | yEiuz
= 3 yarw gardt 7w faforits & wie 98 w3 faaset oz @aus e
7 | feg G873 uat 5=t (optic nerves) T fevmar ga udwr &3 =i
7% | fevmar fegt a3t & wisere g9 fow geaT § war v 7| fam 3 et
THaT & 87 397 o7 2 Aawe 7 fadtat G a5

A T A s

St IRl Aee 97

mw#mﬂmﬁﬁ?mw[Maiﬁmcﬂnnmg]ﬁﬂ'mﬁrm?fﬁ%i#
fenet ént fée adt gans T Raer J Bew9s 7 ya'H AU9s daet ael <f a9 faw
Fraatr, y3Et, 339 850 W3 g fave, feedim fa@ve w3 yardt st 7 ygm §
farmet AeesT ¥ ufoeafsa ags =t favewe (A= fa 3fewr, ffE Fa fayadrasta fa
frasst & fowar Ja wgo@eh 9, © o=t apg 0= &% fenet & fears U ar=ar 3At
wag= di3T g=ar fa A€ vt Jtge yaw 3 fan we yariag ave <9 y@n aee of 3T He
&g g9 ¥9 Ja gt Gn e &t =Rt § &t |y Faw few g A fug 6w e yarfas
FHI Tt =HIT § Y AaE 7|1 0iY O u3sT ufseaasHls erea/fs T Ay geet I faR @
AR & »rfefar &t vee 55 sefen A Rger § | 7€ yaR <09 gWater der J 3T wrfefar
o & uzEt § g g9 it 7 fam a8 »iy (€9 Wz yaw y=n 99 raer 7 Ug 7e ya'n
we der T 3T wrfefon 8% a uET § <97 a9 Fat 3 fan &7 »iy €9 =09 yaw y=2r ag
FaeET 7| few yae we yaw f&e arfefon € 852 a8 yss! ygs gy &9 vy 71t 31

1111 MEGHE e

A3d Bad JHUTT vBT =daT UeTay e gfewr Ifenr 3| fem &t =aaar &9
g9 Je I RSt UHPHT (Ciliary muscles) g9ma™ ufa=e3s 137 AT AAET T
534 85w & Tq@3T 9 ufswess T oms fen & 8w gat & ufseafss
T AT 71 A U fE@tst T Attt s 3t 839 859 u3s™ T 7T T
fem yara fen & Gan gdt 0 A=t 71 few Afgst f&9 »iAt o vt SRzt
ﬁmmamﬁaaww:mmwgﬁﬁw-ﬂ?aww
freat Uit faTs Tt 0| o &8 39 &5 of @xgzr =0 w1
%39 &&w ge Her T wier 3| few & fie =7 339 85w o oW ot we
Atel 3| few &% wHT 37 ™ TH3T & AuRe Y Faw T7|




&34 8o of 8 avder fan @ ags G0 nirust Saw ot & feenfas
g9 8 T O7 & mizase afde 05| feg &, 339 Saw o1 daw wdt foq
forfos A Fweasdt gehifaRn gUde Vs niy T wgg ST e Q0 &
USS O UI6 Jd | IR wiggw dadr fa yfaidy desr & & fow & 3o
wiyt @3 g6 Uer 7\ fan =Rg § WaH &8 Aule 2us &8 fen &
HTUE el Wiyt I wiE wie 25 cm €9 dueEr grater 7| Qv fa8aay edt fan
3 3ut ¢t =Ag fast fan s=76 @ 20T mume @4t wr raet & Bn & mume
Eﬂﬁﬁfﬁ@mgﬂﬁﬁ@ﬁ1m E";:TH'IEH ar Fﬁd’f‘f@g’ inear Poinij @1
afde ax | fan nmromas fowet =78 arear wet foae fie &t oy 3 odt saeal
25 em d€t 71 Q7 gaay fde fan Ja a6t »iy @agn § rume @9 feadt g
wiy €7 €9 fiE (far Pomt) o8 T| Aruvas wiy &¥T feo »id= odt €3
Jer 3| fow yare It &2 a9 Aaw 7 fa fen Amaes niv 25 em T wiE 3 gdt
T it Ao @RI & e 2y et

ge-av Gudl g © 3 fenaa e fgrest 8w gdtor af Gewr o
Wﬁl%ﬂﬂfﬂgﬁ'ﬁmfﬂ%ltmmﬂcll afde g5 | few © aas sue ¥4
wifer gu f&g it 77 Yt It #iF fever v T Ao 3 Wt fie @
Suans Gudz »iy T 57T T 4T St de figw O

~A9A5909A9NAAGIAFNNNNNIAGNAAR

Qutiar aa »rt feg In &€ of fa &6t @ng we fast 53 w1 wa T

SHE BE At € wit fa§ 75, aew fda ot fa@ saf?
féa »fy &t g7 @ »idt 9= © wd wae &9 36 | fer & mrar fewet y=g <u aer 71 fég
WaHt nity v fufaw fewet 43w Sagar 150° Jer T Ae fa @ »iyr adt feg Sargar 180° T
| e i i £k farit Wiyt eg & Sue e i OF s @ it v 27 v 8
faama gaga =& want St © wiyt Guat € fre €3 feudis fewer f&e wigs Jatut o5 3t
| fa Qust § =ue fensfez fewdt ¥39 YUz T A9 | U iateT €@ »iut fae €3 mone <5
" | wfEz 3t 95 | fem aas AreT femet 439 37 we wier I 4 Ad 3uATdl Three dimensional)
5 | femet e ar i s 31 0 wie e o 30 S ST 3 SRR s | 9
| W 3T fore St 2wt e afveret St W fewret S<at fa@fa st
fegara gy iehites o emwr T fen &8t og »iu faw erg v g faer 8w yfsfds et 9
araT ferar 82 yfsfdet v Aaws g9a ffa ufsfdy ger fder 31 fom uano =09 pas o

11.¢ femdten nisr Gt @ g ( Defects of Vision and their
Correetion)
au-qa MYt I8 I8 WuST wEgse AHEET § Aae Pt 0% | wfaatet
Afg=nit few fenaat saan § wianierfed €91 578 w3 AURZ &d1 @y
AgeT | Wyt &9 niu=aas Ont a9s Sud ToEl T At 3

HEHT #iY W darfadgar AR




yry gy 2T fenet fde 3w 377 @ wm miusdas o J° a5 fea e
Jo
(i) fsare-feugt €7 (Myopia)
(i) ¥a-TeHet € (Hypermetropia)
(ii1) 7197 € femeaT €W (Presbyopia)

/\ feost @nt § Quwaz Imae B5aAT @
A Gutar &% ata 37 77 AgeT F | AT fegat

D -
. s aarar|

(a) [Bae-foHeT 87 oa3 wy e ga-I8e
(a) fsare-fomet &1

{ {* fsae-fenuet €7 & faaefemes™ (Near-
¢ sightedness) @ afde 75 | faae-fomet €n

> 5 8 =BT Tl fenmadt &5 dutvt =AMt § 3t
R ety HUHZ 2y Aaer 3 U o9 ditf @nst & €9
AUHEIT &% &d1 @Y AaeT | »ifid ©F a3
foraterga-fig s @3 araa a3
&F o 7rar 7| nifFar fewa st g9 Hiea oo
(e} fesare-figmel O ola dasT dftort =R & It MiRE 2y Harer 7 | fsare
i . . fowe SF waz »iy f&e far go aft erg e
f63711.2 (). (b) ae-foget 85 gaz Wy
(c) w==m BaT € Butiar ewrgT faae-foret 8F ala aga yfsfdg dfes @3 s oz & m ? AW
geer g [fd39 11.2(b)) fer €1 © G@3Us
JE T aas T8
(1) %37 B & O IFT @7 0 TETHT
(if) 8 T BET T AET
fer er & Rdt MaET @ WIS 85w © Qutiar enrar
sl digr A raer J1 few & (f¥39 11.2 (0) &%
ganTfens fapt § | At midE =@ eI Bsa IRg @
yfsfdg & =um Sfea €3 8 @ T w3 fow yge
feg ew st 7 Ater I
(b) ga-fewet 8w
vd-fenet en & vo-famear <t afde a5 | go-feo
wﬁﬁﬁmﬁﬁﬁwwa?mﬂm
J UF 33 deftmt =agmt & Aure 531 Sy e I wfrg on
w3 fenadt e faae- fde rrurgs fage fdg 25 em 3
. g9 9 7T I I vifid femast & miie ugs =w3 udt
— - AT 8T Adardt & »iY 3 25 cm I oifoa gt €3 dwer
I e ! er 31 fow e ares fow @ fx 45 3 @3 F wle
fST 11.3 (o). (b) go-foret &7 gag »d = ®t yany faest fear @ e gaw It a5 e
(c) g7-femet &F st aasT) fa [fega 11.3 m)|fST wanfenr famr & fon &9 &

o o

WO W

210 fefamrs




Gaizdevaamas:
(i) &39 85w o GaA Tt v U e wT
(i) ST TTESTT AET

few ¥m & wot AvdET @ €38 85w (mfandt 8aw) or Quitar aea sl
a3 7 maer 4| feast § 939 11.3¢ f&e feufenr forur 31 3w 85w
T® Iad dfesT §F =z v yfsfds &an a9 &t &3t meder yers
e IG5 |

(c) AT" E9-fgReaT

e 9 T 9= © 5% &% WadT vy S nisgse A1daT ue Jiet T
=ug femmatv e faae fde-ga gz ater 7| 7 3¢ 9 3 fast Qo §
AT § wraHerfex €91 578 AT SuT e afsset gt Jifemen &
Ad'-ud feresT afde o | fen en st Uit @ 38-38 avae I
w3 fares) 85w @ sdteus €9 it wiBe 9w B9 dor & ge-ae
fa femaat &1 »iv €9 99 yae @ on o= faqe-foret @9 w3 go-fordt
mam@msmﬁnhﬁﬁwg%ﬁamﬁze&maﬂe gawt
&&A" (Bi-focal lens) ¥ 3 391 3| yras yag € @-S9At Saat fE9
»e3® M3 G35 ¥F 859 I¢ U5 | Qua® I €9 wieas 859 Ju
fea g3 &t =Rat § mile 2ve o rofesr aeer 71988 g fee @aw
Fad der 7| feg 33 Tt =T § mume Sy &9 AofesT gger &

HAdE AUSH & 59 (Contact lens) AT Agwdt gwrar fowet dar & sl
daaT AT T

=L " G' r f e . -

E.: ’ = Ln' y --|- I ‘ .. .'.'. ..-. :I.-r_r.. 1 L ; =

RN "If ‘T'L =h MTTR 5 ™.
E Wﬂmﬁﬁmﬁwﬁ‘sﬁwﬁ*?

2. fooe-fondtemerad fomadt 1.2 m 3 <o gdt §F div engnit § mile 53t &
raer | fer 8 § ©9 995 et Fat Afoor Sfen 85w fam yae e S wdter 37

3. WpH ol S Aroes fonet et g fde wia faae filfg ol 3 st gt €5 iR oa?
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which the resistance of a conductor depends
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foza 12.6 B39 Y3305 (Resistors in series)
faga 12.7 &9 ufsguat e féa wifwar fiar fewfenr famr 3 faw e
fos yfsdua feds A= B fdew fesae A2 aF 0| yfsduate feryae
¥ AWaT § AMaTeY §a faor #ieT 3
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12.6.1 St9g AGEfAT Yf39uar (Resistors in Series)

A% Fet yfaduar § w=t f&9 Afewr 7T 7 3' Aage &9 y=rfos
fammet gar o & Jur 97 feost e IB yfseu A der a7 e fem &
fovatouz fafewr &t rorfea 578 Ay &t afim qee of)

fafamr 12.4

Gefesvsss fisyfsiuar s ot e g I ffsg 126 59
fafAg ag gt 1Q, 20, 3Q »ife us =8 yfsogat e Qudar
9 Aaw 7 M3 fer fafonr &t ¢ v &t S0t Qutar f<s fanr rae 31
avl § uBdr €% Barg »3 #hnites St uzz S 991

e &t Afast & € ufssge @ s fag St eed e s mnites
T uyFI 52 I3 |

&t IHT WHeT Enrg famset are © HE &g adft niga S 37

AT feg =uar fa mhnftes €9 faaset g o v avrs afder 3 feo
raae ffg sinitcs St At €9 fomso st saer Tifem e = T fa
yfgguar & &=t [¥9 735 578 Aeae © 79 9791 <9 fawset uar gemg gt &
T2 79 fee yfsdu €9 mis famset o yerfog 3t 3

fafer 125

fafan 12.4 feg, fdam 12.6 €9 fou® nigne 3 sao ag ae
yfgsuat @ fAg X w3 v © &5 fea Ssaites mar§ |

X R P Q R s T R Y
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|
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—{HHH ———a%
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« Faae 9 usar »ies avt Bare M3 ExoicT Stugs e ad i fen
3 Ay sty yfaauet @ frfeu fegas yens »izq fara der
INswG feg v J1ge bedt @ 8% cafiawT & fRe ueme niga &
ad | feost €2 WaT € IBET |
. UBI T gt dE BT wI IHovleT § = moae [ g febige
F@evitee & e 12 8 99 fewre nigma ufod yfssua @ frfent X
w3 P E a3
« uBar &9 g+t mar§ w3 ufad ufsius @ ffow feears ueEs
wigg Wil (s 86 feo v, T
o ferft yare e © ufgguat & fafow’ € fegame @b Sy yews nizg
WU | HE B8 gu wgae feows v, M3 v, T
« V,V, Vv, m3 vV, e fee T uzgrad|
T feu ST fg ySRE wizg V gd yerRswiga v, vV, M3 vV, ERS T
999 J | few e »ew 7 fa sZteu yfssuar @ fafewt @ ffe d5 vers nige
feas-fed® yfaqua € UCHB WIT T AZ E BoEa 7, 97
V=V +V, +V, (12.11)
He 56 foze 12.8 & feue o mege & yerfos famedt aar 1 @)
= 7% feg yfssue &9 y=rfoz faaset gor <t 1 ¢ =35t fe 93 fegt
38" yfgauat & e »ifao & feas ufsaus fam e yfsea R @, © oo
yfamafus aoar fige 7 fan § naae fo a3 & fen & fafoni® <o v2ns
wigg v 3 Aaee f&e y=rfog gwr 1 ot afdet 91 ad reee €3 Gov e
fe s a g YUz 9o 3 :
V=IR (12.12)
fast ufgauat €2 mdar maar Govw o faay &ar 995 57 7rg YU
Jer g

V, = IR, [12.13(a)]

V, = IR, [12.13()]
w3 V,= IR, [12.13(c)]
AtgEs (12.11) 3

IR=IR,+IR,+IR,
nfEETS

R, =R, +IR,+IR, =R, +R, + R,

(12.14)

few yara wirt feg fier de Aaw of fa e 503 Ae ufsgua ==t 5o &3

e 78 37 fegst @ g% Uf39U R, R, R, e € AF € wovse Juv I T

few yarg mrfen v yf3au fan <t feda-fed® ufgeus & yfzaw 3 <u
ger a1
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Gewes 12.7

foa feaset 8y faw e ufsdo 200 T, w3 a5 4 Qufsdo e o5a 6
v @t 25t &% 939 12.9 E9 feu® nigng afawr famr T (a) Aoae
T &% yfady, (b) Aeae €9 y=rfos fawset oo w3 (o) fawset 8y
wT T8a © fafont fegarg uens »izgg & aresT 991

L
W

AAMA

%5

I

G
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4 HHH

39 12.9 6V & 8291 T 5a1 o5 A= [Pa farsel Sunig 40 e fFa

YT

1

a5
favmet By e yfadg R =200
wgt ff9 Ffag ssa eryfsau R, 4 0

(a) Aoae fee &5 ufsea :
R =R +HK,
R = 200+4Q=240
gedt € eovitant © ffo dn yers nigs,
V=6V
(b) I, Gov ¥ fam € migAe Reae &9 y=fos &% famse o,
I=V/R
= 6V/240
= 0.25A

(c) fommet By m3 swx €3 Gon & foun Sy <y &gy a9 I 7§
fammet By @ fafentt fes yemm nise yuz dev &

V= 200x0.25A

=5V
w3, 9% € fFewt € f&e uers sigg yuzg ger g :

V,= 40x025A= 1V
= W& 5§ wit farset 8y w3 oa © &3t AGvs ot gt fan fed®
M3 38 ufsaua § yfsmefuz gesr ade ot few 35 yfsius =
yfgau fear Jeraater I fa fern & ¢ v 82dt @ € eovitsst i AGfag

fefarus




95 §3 meae €9 0.25 A fawse o yefos 521 3@ fen 3w
yfzeoy = ufzag R J=9r)

R

Vi1
6V/0.25A
240

fev st e o ds ufsen T, feoe= yfssur e g € sargg

=t R rafaz o=

Sxated Bsare | ahites M3 Sxadtes & at s I=317

faw fewset Roae o Gwsdy fdae T faw 89 2.2 v & f35 S &t B,
féa s oyfgsuw, e & o yfsiue, ffa 12 n ufsToa w3 e uwsar &t

URE | BT Agae garar ffe w3 few e yfseuet 3 yerfog ferstaar &
WU BET oy Wigg w3 12 o € yfadua fafenit fide ueas »ige wuz wet

FfemT 12.6

. f3= yfssuw fagt @ yfsao guee: R,

R, »3 R, 96, € Wa'gd Awgr XY
=7 fd3s 12 10 &9 feye wignre fem
woaar § g g29t, ffa usar &+t »ig
few whnfles &® w5 | yfssoat € fFar
& AuratIe @9 ffg Sgadies &t 73
HUTAT F91

. umar &9 a7t sare o3 ahndftes =

difgar e ws &< 99| We 5§ fansdt
3T @ W& | 71 SFeHied & difagar e
WS <t 8¢ a9 | fern &8 wE #ige AGHs
& fiafonrt &g u2mm V yuz Jer 31 39
fea yfagua & fafott © f&9 ySrE nige
Ft v 7| few &t A9 o9 Fa yfsoua &
frfeut €3 Sy Sy Seadted A=  aist
av Aaet T) fd39 1211 2H |

12.6.2 AN&TITET UfSTaa (Resistors in Parallel)

w§ ge 37 12.7 €9 fouw® wama, 73 aF (9 §edh) I AHsi39 850
vz o 3% yfseoat & ydn € fegw ade)
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fiss 1211

o gHt F uBar 999 &€ Rage T whniles w3 FwedieT §9 56
fdgg 12,11 f&9 few® wzwe whnfles & yfsea R, & &t fde
HEfHZ ad | WHHieg " H'E [, &2 &4

« few ygw R, W3 R, & y=rfog I= == oo &t vl Hs 36
feast e s gu=ra: [, M3 1 d1 L1, 1, W3 1, &9 &t i 37

few uzr gareT 7 fa 3% faaset arar 1, AT =t o9 ffa g y=rfaog

TeeEr Sy Sy goet T A5 © 5959 7|

I=I,+1,+1, (12.15)
H& %8, yfsguar @ mratae far e 33 ufsea R 31 yfssoat &

ANTST39 Aear §°F Gon T famy srgr ges IS yuz geT T ¢

I=V/R, (12.16)
99, Yfzauat §3 Gov e fam g9 a5 T Aé yruz g 3 -
I,=V/R; L,=V/R;3RI =V/R, (12.17)

AHTETE (12.15) M3 (12.17) 3 wHT yuF dde I :
V/R,=V/R, + V/R, + V/R,
o
1/R,=1/R, +1/R; +1/R, (12.18)
few yarma nirt feg fifer de Aae of fa matae yfseur E AUT @ 35

yfzdu v Oz feda-fegg yfadur e Bme e Az T sawa gur I

Gees 12,8

€3 12.10 @ Aeae fd39 f€o vis 86 yfsiua™ R, R, W R, & W

gHE'd 54, 100, 30 QI8 »3 fegst § 12 v &t gzdt 573 dfanr

farr T |

(a) 79 e yfaoue L9 ye=foz faawmedt oar

Eln}na?zﬁ%qe*ﬁgg“aﬁaﬂwW (c) Feae & g8 yfgsu &t aresT
3|

ds

R,=5Q,R,=100Q,MIR,=30Q

fedt @ fafort @3 uews nize, v=12v

feag-fea® yfsaua © ffent €3 <t uews »ige fdar ¢t 3, fen wat

fefamrs




yfgguat 3 y=rfog famset aar aresT a9s 52t vt Gon & fsmy e

Sudar aae ot
R, Fysfos famsetaer, 1 = v/ R
I =12V/5Q = 24A
R Fy=fosfamasdtuers, = Vv/R,
[L,=12V/10Q = 1.2A
R, Fy=fogfammdtaar I, = V/R,
L =12V/30Q = 0.4A
maae f&e yefog a5 oo
I = L+L+1L
=(24+1.2+04)A
=4A

RHiEEs (12.18) 3 o8 yfssu R, @ UE few yae yuz &tsr ar

AaeT o1

1 1 1 1 1

R. 5 10 30 3

P

feRry@e R =30

Geges 12,9

fése12.12, fR¥ R, =10 Q. R, =40 Q, R, =30 Q, R, =20 A
Q ,
R, =60 0, »3 yfseuar @ fer Yo & 12 v & dedt a5
At farar T |

(a) Faae €9 &% uf3gu 3 (b) Aeae 49 et &5 faasdr
uTaT & arEaT &4 |

=L
i
2 ol
= _
H& &9 feust Awst3a A3 a1 T yfsduat R, »3 R, & fan M
1
" }—t

fésr 3% yfgiua R v yfawerfuz @ee 77 fon yag BN
wHT ATsTIT H 9 f3s ufgeuat R, R, 3 R, & ffa3® R
ufsaua R gore yfawfes aoe of | 3@ mftes (1218 e QUi o o
595 T FE T der ¥ aw rorestaa fe Ad e
1/R'=1/10+1/40 = 5/40; =1/8Wa@I R’ = 8 Q) yfsagart § eager afemr
feir 33 1/R” = 1/30+1/20+ 1/60=6/60;=1,/10; feret roae

#R =100

feryaw s yfgayw, . R=R'+R*= 180
fermet urar @ W €1 grEsT 9 Bt on o fawy Qutar aas 2 A
yuzg ger d:

fammt 239




I=V/R=12V/180 =067 A > THES

it e & far faw wdT fawset mage f&e niag 3 »ig 39 fawser
grar Afgg afdet 1 fer yara mifie gu 3 feo Guwaz adt 7 fa »t fan
fawmet naae 29 faveet g59 w3 fanset dies § ==t i a=te, fabfa
fegst & sla yae 3 o dds B! 993 9 wat of faasdt o=’ & #g93
et 31 (Bvmgs 12.3 2)| BIHT Aeae o g iy aat feo et I fa
7 Agge o feq »ar 9y adaT 87 o9 fder & 3T Agde ge Aer O MI
Hdae ©7 dd o8 »igl a9 &4t a9 RaeT| Hag ght fa8aet, fewrat anfe
M g=5T oOf Faree €9 gsat It A=t S ur Guiiar dv 2finm I
yaw age J¢ feg e Tear fa fae’ G felwm T8 sowt § o= o As
gwET @ 7Y J9eT I ¥ay weEt § geaer 3| fen @ €% misTI9 Reaet
féu fammet uwr f3s fa famst gy &9 feerfag T a9 91 misT3T
Aaae f&e o5 yfagu mitaes (12.18) € »igAg weer ¢ feg femmgu 3
Iv 209 Aofed deT I A9 U=et @ yf3en faw fas 3¢ a5 w3 Gus' &
97 gu <9 arow g9 wet fis fawset oor &t #3939 3=t 91

A€ (a) 1 QMFT 10°0Q (b) 1 Q, 10° Qw3 10° 0 & yfaaut § mrstae $e

Hfemr wter T 3t fegst © I yfssu € fig &9 gnt &t fager gdan
100 Q = fea femwet =859, 50 Q = fq 2res, 500 O = féa yat feweg
220 V € fanset Feg &% ANaT39 &g 72 o 05| En fawesst m e
yfgga &t 3 faw § A9 A AT © &8 A ouie Gu €%t ot famset uer
B 7 fiat 38 vz 8% o5 | fev < famps 9@ fa few fameet T 3 Gt
farmet uar y=rfog 3t 37

st f&e A% <t 8, fersd aaqt § asiae 99 A96 @ af 59 757

2 0,3 Qw3 6 0 ¥ & yfsauat § faw yae #fewr 72 fa @5 yfasa:
(@) 4 2, b) 1 Q T=I

40Q,8€Q,120%3 24 Q Yfsdudt a7geatt FAas T (a) mfgaan
b) fa€m= famsr yfgan yruz atsr 7 Aaer 37

12.7 faw®et oer & 3w ygre (Heating Effect of Electric

Current)

WA Aree OF fa Sedt 7 s faaset @ewr e iag Te I A e nfeg 3=

THt gAfefea yfafafen Aw € @ zoitesnt @ &9 uews »ize O=Us aoet
4, 7 gedt &7 a= far yfsgue vF yfaguat < fani frmey &9 favsdt oo
y=rfa3 a95 © Bt fe@ agat § ai=tHls qager d |l magrar 12 2 e few
wfons a3 7 fa Aeae f&o faaset ger sedt due &6t R9g § st
Ganr a9 Fov gfger Uer J) few Genr fam w&t At 77 fawsst oar

fefamrs




gETEl JuT BEt, AIF € Ganr v oY gar Quian aree aes (e U @
¥t & unr@er) &g Quliar T Ater 31 H3Z & Qanr o wrat g € I
¢ §9s aus &9 vew e T 7 daet @ Iuws g T smer F 1 few o
e »it muE Sfed dies €9 aoe of| @ewes =, wAt fan foaset
UY & f&d99 av&t ni Sa aw@¥ ot 3t §v arew T Ater 71 few @ 9w Hae
hmmmmﬁ,m%mmm?%ﬂ@
It wfemr I 37 7E3 & Gonr fadze yas gy e 3w @ gy o wuz &t
afdet 71 fem & fawmwet grar er 3w yzte afde 5| fen ygre o Sudar
fewwet dlew, famset OF faa gt fdg atgr ater T

yfaag R ¥ farit ufseue 3 fewa ad fan 3 faaset o 1 uerfoz T ot
Iis 56 fer € fafent Iy nizs v & (937 12.13)1 Hs 56 fen T miv
t €9 g ueA Y= fag dJer d1Q voa uews »ige v T ysfos J= fes
st famramaw v Tifern B¢t A ¢ fiee vig Gawr F wiyest Hag & aust
grdtet T1 7, Aeg ovor Heae fae it gaat

p:v%’_w (12.19)

I3 AN « 9 AIg evrar Aede § yes At at @ewr Pxr § 7
Vit € 99799 J | HIZ o ¥ed a1 AE 8t fen Qenr e &t & few
Ganr 3u & gy 9 ufsaua f&a AF suz § Afet 31 few ya fait mamet
faraet gor 1ewmar A ¢+ 9 8ads v et e

H = VIt (12.20)

& & fson [mflees (12.5)] &9 a9s WRE YU T T

H=FRt (12.21)
fer & g® e Ius famy Ffde oa | o famw 3 foo mile & fx fam

yfssua f&9 @aus 0= =% 3v : () fFF o
yfgeus f&e y=rfoz J= =&t fawset ger @ a9

& fgr niguraT | (1) fSt aret fameet oo wet yfsag » AN

© AT migurst, »iF (i) €W e fig wimurst "
ger 7 fAm @ wet f8F 3¢ ufsan <€ faaset gwr
y=rfoz d¢t 7| fe=aaa urfaatyt fdg 7 g »
feawet w39 & famirs S@ear nag &7 A=z gF 3t
HEU [ = V/R & oo 87 d39 3 y=rios faaset
grar @ greET 9n SuIs miees (12.21) e QudEr () 4F

gae T 5w 12.13

Gewes 12.10
feg fawat & Un wifteay Ivus o9 € &8t 840w w3 fs8s3ay Ius

Tq T Bt 360W € €9 &% Q9AT yuT w9t ¥ Smesr 220v ¥ &
yrfadint (&9 faaset oer w3 yfzdu @ ws &t aesT a9 |

faa=t

50 yfaus femmel neae & Afea famsel oar
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brey
mitges (12.19) F wAt feg e of fa et mast:
P=VI

few yag femawet aar 1=pP/V

(a) 7 Ius o wd nifagan T, 3
[=840W/220V = 3.82 A;

»3 famset §n o yfzau
R=V/I=220V/3.82 A =57.60 0

e Ius ot w9 f58s3n 9, 3%,
[=360W/220V = 1.64 A;

R=V/I=220V/1.64 A=134.150Q

(b)

GEwes 12.11

fair 4 0 yfzsg 3 yfg #fas 100 J 37U G3s T &t 91 yfseug €
fafent 3 yemm »ize famrs a7 |

i%

H=100J, R=4Q,t=1s, V=7

miteas (12.21) T wg yfsan 3 y=rfos femmet oar 1 yuz 3

I J(H/R

V100 J/(4 @ = 1 s)]
5 A

miteas (12.5) F yfsaua @ fafodt 3 yeam »izg v yuz der 3

vV =

IR
HAx40Q
20V

o

e uple s fai fewedt g ot #41 f6 Bt et T fx OF @
CELI R

far wie f¥9 50 w & y&B® »i39 3 96000 B 9+ 97 575 GIus de IV
el diEaT ad |l

20 0 yfzdu <t Tt farsdt Un 5 A favsst oer 8931 30 s e @ads v

ot I=EsT dd |

e ——— L

L——— eSS e
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12.7.1 fews¥l o9r € 3us yse @ fesoea Quaar
( Practical Applications of Heating effect of electric current)

faf s@a &9 3v Qaus Tev famset arer er mgdt wWe 31 w99
Iy Gan i€ ufewafaz ae fder 3 | farsdt meget feg s efenr e
TH IUS FEIUI WIT T IuNE U AT I faw 578 O € gt e
W37 mir Aaer J| feg <t famset uer @ 3vus yare @ g3 A Qutar 9%
€ I wWfaz g9 /e ufgwre 639 o5

farset Ivus v Quiier yam S3us g9 €9 <t der &) a2 fa nit
favmel awa &5 2ue o7 | 6% www © fewie (37) & @9us 3w & fast
W9< J Re @5 3 dwer water 7 3 ° 89 593 9w T 3¢ yaw s
ad | feg fés €% swre 3 fuwser st ardter | oow @ fewiiz § o=
&el Zames (fuwse »ig 3380° C) o Quéer st wer § 7 €9 fuuss
wia T8 e yas og J) faAstadt 2o e Qudar aae fesiie § fifsT
Fg2 7 A IV qUT gEewT A7 | o S99 g8y @9 anfefsw 39 3
nifafanii® sretedns MY vrgars It fesmite o Gve Tur@= wet gt
wEmit 95| feme enrar 29t Al Ganr v wgs AT I I @ gy fEe
yare ger I 4g few = &g grar fefafes yerw @ gu &9 sa9 wer )

7% I T fEq 99 v Qusiar faaset vaet €9 =afanr are =er
fe@w T feg fan <t div Agdt €9 famset uar § reae w3 et 25 dws
39 & Quat & g wger 31 fe@w § U= 5w wt T AZ0 95| felw
for mifrat oz 7 fumes o3 &t 39 wr ga= Jer § fan o G fiuse
e 32, Gewes € sEt Aefiatd, anm, mifeds, 8 wife, a9 Fade
fee fat famfez was 3 wfoa Wi &t fameet er yerfog &<t & 3t felw
79 € Ius fde oo der I few 57w fe@w 39 fuws 77at § w3 Reae
ge wer 71 fe@w & 39 § wg @ 9 =8 UeWids 7 fon yae @
far@lett ueTaw € araedw €9 dhmr AT T 1 Wi Faaet feg Sutar 9=
TH feGa & nigHss famsei TaT 1 A, 2 A, 3 A, 5 A, 10 A nirfe 521 &)
8w femwet 7 € rege 9 7 1 kw ot foaset sast §r i 2esat T e
@R & 220 V 3 97 F9¢€ T4, 1000 W220 V = 4.54 A o favmet gar
y=rfag d€t 7| few aw €9 5 A v felw =ager gdter T

12.8 few®et 5&3T (Electric Power)
A MU=t fueshet Bt i fea wifmits dtar At fa aam a9 ©F
©d & Hast afde 95| €97 @ wuz O ©f w9 § <t mast afde as|

mitaes (12.21) 3 g famset reae 99 suz 7 yug favset Qe
& 7 Y3 g€t 7| fer § famsel raat <t afde g5 1mat, P & femyae

fawst




TIHTEnT wieT T
F=WV
MIT P=IR= (12.22)
famset maSt e s1 ufae @2 (W) 71 fea @7 B3w ovrer wu3 Herat 9
AR T @rmt | Afarsstaery=fog ot IAe @R E | VUSEEB ni3a 3
g aarfenr Ater T | few yaa -
1 W SZx 1WHUE =1 VA (12.23)
‘gz ga gt et 2t fearet 7| fen wet emsfen fesoo fdawmt fer 3
gret 251 fearet v Quiiar gew of fan & fadee »rue o5 | e fad =2
1000 T7e & 5959 ger ¢ | faGfa famset Gawr, Fast W3 AH @ IEaes
get & fowr oot farset Q@oar &t fearet @e wer (Wh) 3 1A 1 e Radter
Quaiar 1 w2 g% der T 3 yuz It Gowr g T2 wer gt | fammEr
Gavr & =urfag fearet fad=re wier (kW h) I fan & Arues &8 9% &9
‘gfse’ afde 75|
1 kWh = 1000 F'2 xx 60 x 60 Afa=

= 3.6 xxx 10¢ T Afaz

1

3.6 xxx 10° §& (J)

faTa®aaTa _:'*..r‘-,-‘ A TaTaTaTatATATaTalaTaT™aTaTa
} i LPT.-._Y_ _q,.._..l...._ .._i... .__...._..} .._1.4_....._?_ :1.'_._*_ A .u_:_.'u._.E_u_T_

mﬁﬁh%@mﬁf&ﬂﬁn@mﬁ%ﬁﬁawmﬂvntﬁamm
wit famet Saa a fast duat § farset sow, farse! Ut w3 féae wrfe fag farsedt daat
fee feBaest § ot €= € Bt yus &13t Are =] farsel §9nT €7 g913's Jee |

Y wrUE Ee yyS @A @ BET gU1ITS doe TF |

G=ues 12.12
fea famat 989 220 V € Asded &% Al famm 1 fae 589 3 0.50
A faawet grar y=rfog 3<t T 3 959 <t naSt &t a7

7%

P = VI
= 220V x0.50 A
= 110J/s

110 W




Bugas 12.13
400 W nifad feq faweet gedivaes 8 U fos swrfenr ater 713.00 aue
yfs kw h &t wg s fen § 30 fos el & met Qenr o vim ot 37
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How long will an Energy Source Last Us?
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16.3 RS & UTST (Water for all)
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