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o-Hue

Urre Ag® frfenT §98 Us-git w3 us-uyAzar § Aue w3 fame g9s © an fav
dfenr Ifemr T 1 wiv fawr S &9 Wit dwr 5 of, €n &9 Aot & rat fEfemr e
HTfumit w3 wiftnrust St €1 At fanerat get 9| fer fiderat w3 fefena wgast
& mvgfent Ifemt feforrs fem & usgi™ W3 us-uRsar &9 Enas JdtasH
CIHTIF 2005 HEA'T T¥ HISTYTS Uld=e3a s 77 30 75 |

Ha® gataaH & feforrs fen e Hi3=ues tows I w3 831 fiftewa 5319 yuz
95 BT Folt Us-unR3d € g ufost g9z T | fen et few us-unsa feust femr
RHarEt & fer 39t marfuz atar fapir 3, far &= fefenradghyt & 39 et yefaz
9 ¥ 578-5% fen & avze <t Garagr @9 <t =g 3= | mfgwmt € yas fefemmagmt
© WstRa Uaa © wign'a fanra a3 e ow | feo uraa awedt fEfema &7 »ia fruset
FrET (0% A, 8. wirg. 21 28 nia<t fet set fanrg a3t arel fefarnrs feir € unsa
ot wigAa3T geet I | feu yAza s, At. 8. w9, & 3 yeraeht 8= QU3 Ry A
fitfepr Saz enmer yarfiz &3t aret 9 | few wis=yes aeH feforns fen fes fdammazr
fem@= wet Sfamr famr I 3t 7 fefemmadint & aredt dug & ferfaost fae fan
fami €t vigg a7 < |

few us-unsa § fefenmadtut 3 wfewuat & w8t Fa 3 Ju Quaet se@e =
YT T3 atz fapur 7| feg <, unza § Jo S9er s @ Het 439 &8 e pyret
& AfggTg digr Av<ar|
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afast®

eN® Qaures W Yias

(Crop Production and Management)

IBt MT g% Tt St g2t & aruE

g 7 € wT 91 | G5 € 9T At fans 7
fex fos €57 & ¥z f&9 g vimg = fAe fa yaut,
ovgt, §89T, I% nife | :

W gresr grger ot fx fog e
it 68 w3 fa= T93e o7

At mrfant & ufgnr T fa wra wier & A€
afae Bet IA% ©f 7ge3 get J | Td Ue WTuST F7s
mry 58T 0% | &t IRt AT Aae § fa .9 8 mruer
s fa< dufeng (58 aoo oo ISy M A9
Hg MTUET IHG MY Sd1 927 Aae It feg Ag niuer
s g yug age o5 7

yg ufost wrt feo Fre Bele fa wit 30 fa
Y gt 7

SRt ufewt StAee T fa gws Fyuz Gew &
Tdav 75, o= ugs fafonr, rro fafowr w3 ve-
fammar fafewr | vt nirueT Fwa Ofen & Aot
T At U W3 ¥g 8= T YU a9e 77

fagfa wr mfout § ot Fv &t
Wgag a It fea it mry@ 29 &
fést ¥t Axifmr & FFs
Susey fae ag=r Aaw ot

by

LY e )

wifFar 596 ®El A <8 Udd 3
15 o §3Ues FEsT HEet I |

Iva o ®margw Qaues, 8fe udus wI Aot
&3 y=rat v 3= 597 It "get 31

1.1 EEB?HrﬂTUfi—:ITW[ﬂgricuh ural Practices)

HFdT 10,000 A'S BT Ug< HaH Aadt Hiss
gz ager At 180 Swas m3 e uid Et I s
f&w foug-€ue uher w1 8o Ufenr & 73,
I, U w3 wgt yier /i feg 81 & Aot
ur faare gaa wEr gg &1371 AWF EigE @
&% HaY ¥ gy gHifewt & wet € A3t o
33 SneT gy a9 fd3r) Qust & Fws mEt
g=d, Tes s do = § Qarf@emg av

&g | fen 3t otest = oy dfenm)

ifewr et as yaradmr i e 3 @arG=3
yJte=t afde o5 | dfewt 2t fiq yarat § g ot
3 e '3 §ar@= & wnw fagr AeT 7 | Geres -
Feg ot Ens T e dfa iz e Gare e e 09
FgEF YA ST S It 95|

BABT mEar-niEar famyt St detnit o5 fae-
WETH, T8, FEdT, 8% v | fam vy e few
e Gare #ie g5 €Re »uw '3 WAT BRST T
Fddiidas 9 Aae a7 |

Fa3 o femrs €7 T | /vt o3t fas 3uns,
sHt miF Taur wirfe fda-fda uzet f&e f9s-fds
7% | e wel wa on @ fde-fdx u=at f&e fas-
€ gege He 39 T aRsT § @ Y Taar S Sfanr
e d—

= =




(1) udte €t EAST (Kharlf Crops) : H BHST
ot gRET fagr e 31 gag &9 o e g9
a5 3 rdue Wats Jq afdet 71 Geroee - 9w,
enst us | feg erET WaHs GuT faage et
5|

(2) J9F @t TAST (Rabi Crops) : 7 EAST
ot gwst faar wrer 71 fe veapes 3 fsage aot
daepit | feg waged I wag watfowt 97
Garehat Aets 7a | GYads - d@d, 88, Hed,
AT, MiEAT wrfe
43 f&g ot w2 rad St Gareut Frott g |
1.2 A% B9ures Aeal iy 43t yugh

(Basic Practices of Crop Production)

=5 T 2aw Garfe =et sy A .
vt S Ez et fen et fegd=s
<oy &3 = ot Qaret Aiet

A 3 aEt 337 It fafew=st g & &3 d¢t
T feost fafou= & w3t Yushit wmye ax | gt
few fafanret 87 m 2y Aae 7 A9 I8 wat
gar f&g w7 gt »ruE we fE9 Rareet U sar
dd de J | WY U3t UuIht 38 f8Y »igag aa—
(1) 43 A g}ﬁ et faat |Preparation of soil
or feld]
(2) Hi¥ "HET [Sowing]
(3) " LF'@T:“ [Adding manure and fertilizers]

(4) fAamet [lrrigation]

(5) A [Weeding (Protecting from weeds)]
(6) @&l [Harvesting]

(7) gEAS [Storage]

1.3 HF {7 3+t &1 f3nat (Preparation of Soil)

erE Qe wet Ay 3 ufgsT dv § ¥z A
gt &t fanrdt wstest @9 A 3 wda=uas
ay fifdt & deer 3 Usr 9&" J| few 397 990
Fuitwf UR REET 7% | ISt et e agr guret
f&g &t waat 5% 70 & Aaetst o5 | U=t fifet
Ufemit St Agt § st &5 7o 8= & fa=
Hee gaot 97

tmt fitet aiafent w3 v wter & Ju=-
gme f¥9 Wee gedt J1 few A=A fans @
fize o& faffa fea Het & Gue@e-umele
W3 UBt 95 &9 fars & vow aee 95 w3
firet f&w Wizg <t waer =wle o5 ue feg &
fidt & Gee@eumefs 3 U8t 995 &t &=
faQ et a¢

At fugshr wraT (@) &9 ufawr § fa
et &g ufew, ual, oo w3 gy di=-#d7 e
de a5 | fext F femrer, dlee we O Ufowt ma
Hamt &7 »uwes ddd Heg &9 wuw fée o
wa fid f&e fimr e as) few 39t meter
feg® uma 33 Mt 99 udw 7 o5 | feo ime
37 var lfewt avdt Ay &% 79 751

falfa Guast et &t rg T Quewmt 99
Hehiteg Wt ugg ot Ufent @ =0 =dt rofea
det 71 fitet & Eme@e-umels o Jout inw
337 &8 Foyg et §um »r atet T w3 e fegt
ime 3t o Qutiar vt &% 99 raw 95| fem
®et gWw "tme T ufost fifdt § Geeber-
useer ugg Wig=ues J|

et § Guc@e-usefz w3 ISt qos &
yfafant § aw =ger afde a5 | wifaor aes et
% ST =aT SIS At JI1 9% BT 7t Bag @ 52

2
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J AaY U5 | Had et 993 yHa 0= 3t 0% ¥us
T ufowt et St S gz det T1om =g @
&3 =4 43 &9 et € za= A €% 5T Fav
T | fegt & godr & vew &8 IFET Hgdt der
7| few F gvww wg & Uaer algr ater 7| few Iq
gd6 &% HiW "HidET M3 fA9E aaa WAs T
Wﬁ!ﬂﬂ"’?ﬁ fleveller) ﬁmmﬁ?§w
3T 7rer 7

get =9 9% ¥ue T ufost e feg ye ur
feat wiet 7| fen 39t a9 && ifet f¥e ye datt
39t s wtet 9 | e dhwe 3 ufost o= o fifest
a3t Aret 7

yterat s [Agricultural Tools)

U ¥73 YU 995 Bl Hi9 g 3 ufast
et & wdtg gt f¥9 Iza 993 wgdt 1 mfmar
HUF W9 4StEEt @ wigtgt onET &3 arer O
fegt f&€9° vy wimg 95— I8 (plough). &aT
(cultivator) BTG (leveller] M3 g8/ gdat
(hoe) |

I% (Plough) : 993 uge Wit 3 a8 &
fHet €melz wet, we vz wet, sdlts ool
BE v Wt yaue wet =afanr e 7 feg ow
sa=t er gfenr der 7 w3 g8t 7t 39 uy fAe
i w3 G5 nrfe o fifew wer 91 fom e
féx frar &9 e afewr dor T 7 f3ur w3 wagg
Wﬁfﬁ!ﬂé’ﬁ'&"‘tplnughshar{?] Wy 7% | femer
vy fdnr #4t Sa7 er sfewr der § fang st
[ploughshaft) »mye & | fer @ ffg fRg e wiz '3
ﬁﬁjﬁ'ﬁ'ﬂ@ﬁﬁb&amﬂ%ﬁﬂ*ﬁ
# g8t d gevs '3 it 7t 7) fg 53 gset
e w3 ffa nredl WAat 5% 9% 98T AaeT O
(f¥37 1.1 (a)]

adst (Hoe) : foo fiq nifaar vige 7 7 a0l
T@E w3 e § U g9s Bt @afanT wrer 7
feo fBa Sat das St ar 80 St ez 3=t 91 few
g% © f¥a fAd T Wags, 931 mig yat 3t 89 <t
yae fée dat 9 »2 feo w87 & 337 dn aoet §)
feo =t ugwt ener fifEt A7t 31 (839 1.1 (b)]
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?mv__w 7

foswi.1(b): T5

&d'd (Cultivator) : WH-9& cdded 376 96
TH gRII=ed o AufesT 5% o8 Tfowr AeT |
fer &t =93 995 &% Yd9 »J AY of §93 d9t T

A8 (Sowing)
famret v Gaues o ffq wigeyes A 31
gae 3 ufast subyr famw € dwt €t 5 &5t
At 71 €2 famw & mre wiz frose 9 at
st e o Ifars et dat s ufos fee oo A
ST 73 foe a5 |

1.4

BEelection of Beeds)

ﬁ“ !fé'a'fﬂﬁﬂ*%fuwfaﬁimﬂ’rﬁ'ﬁm#

€ g% g7 fég s93s e v a Gug
UTET U 3 A& | g9 fHet gvde Ot gy
g1 U2t §ug Jas Ear uE | W JaTat
aet fa av gt Jos fa Saruz

fafanr 1.1

fé’aﬁa&sﬁru{%mﬂ;u&_ﬂﬂlﬁ
vt & aew & g giae fFe v wa fas§ )

&t g9 gt wfrd 95 9 uet Gue 39z SaruB
7% 7 at feo gi9 yet € J8t §a= =8 HiHt &)
IS I AT IE 7

YaTH §i #ivd Y% IE g9 9% 7 7 98
fer set U=t Gug 395 ST AT TS|

=utnr T froaie g9t § vere g9 578 =y
gas = feg fég U Idtar T

fawret 3 ufoe™ feg Fres w3 O HI3=YTs
T fa farret aan wet fava-faos »iaat €f =93
=t Jtet 1

UUTTaTT »ia'd (Traditional Tools) :
€91 57% g ot favret a9s BE @@ fanr aE
Ty @ el g det I (39 : 12 (a) ]
gt § U9 (Drill) ed uwle 3 feo € 7 fds 518
ye g On fSe dw § mefuz e fde o=

N

fi=a 1.2 [a) : 519 5iFE o ydydars SdlaT




fe3a 1.2 (b) : 917 U7 (Alz-71am)

9 3135 (Seed drill) (¥R T9) : wiv-o fawret
a5 BE 20ded ©f Hew 578 95 I8 6 3fis
(S99 12 ) srQuagatzraer difec div &
fiet fiee mat Fwret wT mat gat 3 feama saer
| few &% gt 5% ©f 57 fifet o ea St aie
0 | fer I detit enirer sams = 3 ge Fier
J | fer 39t 99 Ffa® eniar B w3 yag st &t
g9 7 At T

W FE® © 55 fea momat 31
fipr G5 22-82 v fuhw fig
UT & 39 % " | Uz wat fag

7 gx ewet @ wiw a2 wrew (o) ufost
sord! f&9 Gare 77 o5 | 7 O ot
yalat fanme T Atel § 3T BT & €F
iz @ Ja7 &% 43 f&v g fagr grer
31 gy #est 3 gvew e few 3¢
&ondl f<9 Gare A g5 |
tfent & 93 AuE T= T Fa= et dv feg

Rl ffa o go3 was=yes T few 33t fent

HaW €7 Yd'H, URa 33 »F WSt Feyd HTIaT

¥ yuz der | e Awdue § 39= et ast
=9 gy Ufent § e 7 dw fdgrarer 7
1.5 W& UrgeT - €At # afeEa (Adding

fent & fraarie = set fildt fée 7 uewaw
mwéwmmwmﬁﬁrﬁw
faar sier J1

Hffguz R sas Sdt fme e
H993 It froave /e | eg 575 soe
(@mret) ¥z %9 5gz of avEe fas
Ue 15 | g9 Ue g Ufenit & g5aT
f&w < froaie faf 9= o5 7

g uIT 3 fa fifet ers & Unar 39 yers gedt
J | Ufent @ =t met few Uner 33 593 7t wget 0% |
aet 439t 9 fars €9 grs T aoe oot ans
&argTg diae afde o5 | 69 & fagt 5t a9t afoe
e At gy ¥a B¥ ONF (following) 53t 32 1a8uaT
a4 fa mifrat fifet fee tmer I3 & wrgar t ot 7
ferm () I3t & it T ATET T | sargw g
¥ FTET BRE § gt dv o% | few set il fee
Una I3 € yast &et fars 43 9 ye ys
7% | few feqt § ye yer fagr Arer ) e &t
aHt gro= Uv avwd & At 95 |

yrat & yarg et det as-

1) g:-ﬂ'H'E’{Ma.uu:e}

(2) gATfEET U™ (Fertilizers)

(1) g8t & (Manure) : fog ye ffg gaafsg
yerag 7 A fa Ufewt W3 d3nwt € feneg yeraer &
muwes 3 yuF det 7| fars Ufewt g digmt &
fenaw yeTae & fan ¥et a7 3 28 g vz fder 9
HYHHTRT 29T niuures fafoyr 3ot o wiZ fifz =
w UeTeE YTUF g 3 @W § gt we A et ure =
=93 o wier 3 | Tt diwmféar (atgfent 3 ye)
g9 At e e e fER uz 99 9

TS QFueE w3 yEns )

B
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fafamr 1.2
Vit = afewt € 9w die 361 857 & Uaes
wet v fof | g= fegt 29 & sarae mam
& \farg 3% &2 e 591 g= s st aww
7t deg 561 @57 €3 €, w1, T ¥ faws
Zary | glae '@’ (e it faat i s & s
fumr & w§ | dtag &= a3t faot et
gatwr &% fver & w& ) dtae ‘v &9 fagt
fmuye It uEI 313 (@) gs 0T
fog Hiaqg €9 g9vgg waer f&s uat ud
wa ge Uv 9= fel | fegt fda dladt §
Aaftwg war 'F 34 »F 99 IW U=t urq
73 10fes Sgterewr deagifdag 1.3 M)

37 1. ﬂfaj'qﬁ‘are?‘m

i

-:.nl-': el F3 L

‘*ii'

., '-.r-- Wsﬁw

foga 1.3 (b) : &¢ dfent § 31 w3 arfeea ye
at vee 5% GargaT

&t A7 "iget &9 ifout e = g
T2ar 7 farm g f&g Ufewt o svar ot J=ar
faw dtae fdg =or 34T 578 d=ar 7

(2 )@wfees e (Fertilizers) : aafefea
gy grfefea uveg € 05 & fan uw Usd
&% g9ud de v | feg feg oAt we &8 fa=' {3
g% 7 aafeed yet gacamt f&9 fanmg
Tt 7% | gReea v @t gy Geruast 95-
(STEtEAE, TTHEIH, USTHPHH) |

yot Ot 299 & 2nE fas gea, us, Hat
& &y 577 UuI g95 &9 fans &t sma vee
71 ug gRfesa vet o &3 3 2u 29T & et
gegat QU Aadt § wer ffa 1 anfees
uet @ yone sE < fivere 9 1 few st et
Quwg Ferdt g=TEl dyE wEt A arfeEd
¢ aF-5TE goddl ue O 293 =r gt gdtet -
w3 wt fag v= & uie-ulz fog vimd =2t faat
g7 ¥ g 7|

gt yre Ot 9 it 2 arse feg mua
ﬁwfﬂﬂﬁmﬁamam&mﬁ&r
g3et 71 fen a7 {2} fd9 Ara Una 337 = yaat «
et J1

BA% Jod IHt & Guwg rast gule e fe
Jg =ubyT Idtar 91 wifvor oF &9 29t 9os;
TE § 9he 5% JigT A Raer J1 ufast @4
93 @ fanrs ffq vy foe extew e Gardy
As w3 vn AAy &9 gea| few 337 it =9
aTeteds of FWT uat 7 /et Al | e-ae © farms
& @t nifaat feat nuzg= set @awfoz 3T A
faar a1
g9 ug 99 7| feo z@iee dfewt it 737
vge giet f@g de 08 | feo =oiss feun
aTetens & Afgs g9g M2 fi&a Uma 337 < ay
=t yg=t a7 fée o= |




Aaet 1.1

Infees M3 gat uet Re nizg
(Difference between Fertilizers and Manure)
wut & amfees ue ' g=t yer

1. IAfesa yor wiaeelad Uy 75 | 3=t we geast uergn J 7 fa ifent w3 aanit &
fenay yorag’ @ wiyures F fanig ot T

2. | awfexq et v @zures Sxedhit | gt ure w3t T 7 wat © arae uE (29 (9
e atzrAer 71 Jtat et I

3. | owfeEq uet pit Fimg ues a9t | gEtwe vt & seue v fRe e uers et
EECi

4. mﬁﬁwﬁﬁm gHEaH, | g3t yet féw anfefaa yrot o gwar féa foo tuw
mnﬁhmﬁmm IF W wrIT fFg 9 am )
f@gdv om|

g5t 4@ € &9 (Benefits of Manure) : 357 & W39 52T & dy= B¥ ¥+ § marae fiwet
ITeeEa vE &8 U Hat et d faffa—  ©f &3 79t § 3t f7 e ane yuz &tat e
. SRtye Dt e ust i iva s A e AT

AUY gdel T urst € w993 § yIr den et enst § fu-

. et ymee s @t Ifmewdnrer @ uiZes I wet i wier 31 few § et

TeiEdT TS T e T | HYE 5| fAeet swet Jt famd, vt fame

. few &v fitet fe fitgo difowt St it ffg W3 WY '3 f5099 et 31 ity f&a fiferet

= e 3 € 8= Fu It 9| wifvor fa§ 7 at wifaor it mz

. feg it &t g=ze &9 gog a9t ) ifanit Tnrar wrat @ smitags @t fafew & I
. d= q9s derd ?

.6 fAaret (Irrigation)

"d RHET § A8T sfoe Bt vt o &3
J1 e € €a% T0 B »iF %, enT T

ﬁﬂ*%ﬁ%ﬁ*ﬁﬁﬁwﬂma’rmﬁl s guﬁéﬁam‘?
st 1% Sbu gt e Ao At 31 ot Y Frewst Sagiar | s A
We Ue aevit &g =t ot we

e w3 gRefag ye 2 ust @ 575 ot iyt 2
vt bt 3 | et few wet < w7 et WS 0% IR S A

F fe@fa waer o=zt &9 o9t & domsr dAse '

ot @1 el &9 wE 3% Ugg 37 ¥ & 09w fiigmet & AW (Sources of Irrigation) : fiaTst
T g0H I=T=T AW EOT F duET 91 ot R @it i sfaet

s GIures wi yias ) 1)




fieret & gwfest setd (Traditional
Methods of Irrigation)
Sy-Fy ygat &9 yat, dist v
& uet § 43t orfe 37 udTgeE B
Sy-dy Sarr S w9 aist At I | fe
dart f&g wayt ma gt 7 ugHT € =93
ai=t Atet 7 | few wet feu darsg3 AR
It g5 ud3 fEE area fifa &4t d< 1
gefedt 3dta 95 ¢

() fumst y==t

() 95Uy

(i) BT THET
(i) g€ AT g&2 [Persian Wheel]

ff371.4(d) : o8z




T & nirgfaw a1 (Modern
Fechnigues of Irrigation)

9Tl € mufag AT A Ut @t
Y 96 | €99 feu wile =8 Wy
€97 35 i a5—

(i) 809" y='st (Sprinkler
Bystem) : feT y=mst miz—Joat
i e uret fidg pra wraer e &t

J9 AEET | BET3H 3u (T e
iyt fagt & fag '3 uve
15, & 6 Wy uetu 575 g9 gt ' Afewr ater 3
7o Wy yrety f&5 < du owrer €9 wao 3wt
e wrer § 37 feu Wiy oobwt Sust fE9 go9
ger 71 feT uet sawt Sy few 33t fasfaonr
rer  fae Towr § oot 39 ISt i =t feo
51 93 ®eerfed 4| (939 1.5 (a)]

(i) Fuar y='=t (Drip System) : fen y=rst

ﬁaar:.q;gj:;ararqam?

sfer wher 31 few met for § guar yest wwe
% | SBET TN, g W oy wauIt § utet
e< v feg ffq 5g3 suhyr gdtar T 1 few yarst
e TIUTT § WSt JuaT-3ueT A9 YU der
311837 1.5 ()] few yrat i uet o fig
=t Fuar waTe st wre | uet ot et @78 daet
wet few y=st fdg =ges T




1.7 W?W{ﬁntectiun from Weeds)

9 i uTE 53 © e amw @ b R T
Gutz Sfmrfatg fagea i ens e am v
Tie A a7z |

Ffr i A Tea TS S G

iz &g oA © a5-5'% I St eng Ue <
Gar @S ox | fegt eng Ufent & sele fagr wier
Ji

fent wetat & 43 fEF g0 dee o yfafer
& det afde o5 | aeia § 43 ¥ sog dee w3
Tt wgdt I falfar few v 575 Tea d37, wat w3
FHat St yruEt ZEt werEsT aav 05 | fen 578 EREt
Ufenit & =0 Qud W™ wAF UeT § w3 =05 &
¥ Ui HfeT 7| dY ZO15 2 ot ¥t @8 ggree
gev 75 falfa g9 o1& Hay W3 T BEl 599
afgdta de 75|

fanst €5 melst § go@es B8 wI G57 @
=TT fo B Sy-Fy gar 299 A 05 | div dlve
T ufost o8 =ge 578 &O6 A Ue Ae 35 | U7
e daapitfSTamae s Iaaa sEgs e
A H ges T ufoet-ufost & &9 ger e adter
7 &etat & 98 5% gerge o feut féw & 3t
melat & 48 &% A9 Ue ffgr afer § 7 M- 3
setst & famaws 7y a8 de fdaraer 31 few v
et yout o =93 &=t Atet 91 Ate 3w [(fHse
1.2 (b)] &t =93 =t 43z &5 a<ts oo@e st &t
At T

adlst o J@ay Bel gy gntfeew ueragt €F
9T =t =t Aot T fagt § sels-ama v 9% |
faR'- 2, 4-D W3 geT TR wiTfe | ZEtaT § BHE
35 Bel fegt sela-smar o 43 fSo w3t =aw
€um fesa® dtsr #fer 7| feo aets-awa &ns
& et zaws st udT@Y | sElE-EHET € wet

fog yzer uw fawma a3y 7o T s fa =rs
wet Bgter 32 feg fov s & vy onimar wAs Gue

fesfomr mter T

gt feg seta-swd femad ags T8 i .
fenmat Que <t 3t mms wEE 95 7

fa2 ufast Sfeur famr T fa setat & =0 Ml
#t &% wF v v T ufos-ufost sdts sEa
o fg=arG &g 7er 7| fow o6t adls-aHat &
fegae farrat o froz oot sawsorfes fRo 3
Aaer 31 fon &t fawst & fegt & <93 593 9]
Ar=Ual 7% gdat 9diel 71 Sers-ETHaT o
fegas aes m faws § »ueT o 3 da dus
=5 O o duS gOe I8 |
1.8 €<l (Harvesting)

=RE € et &t g wigeyds av 71 BAS
o 3 gme @R deer Tt nweler 3| =74
A | I TAE § e AT Tt ails @ 35 3
gz fégr arer 7| ffa miaw & ers § da= =¥
fdw 7t Tva watfemt o myf
sarer I

g enfdgeatgraredt
(fdge 1.7) s St At a7
feg =vet a95 Bl HHIE @7
Quaiar atgT wreT I, fAng dhue fie1.7: e
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Aer 3, fand aravet (safidar) afde ox | fem aw &
duTEls Taered (939 1 .8) o S atgr e g
+ mAE <S9 diug W2 5999 o7 Auaz au 3|

He 95 A Mand ot farrat enrar e fes
Aie g8 | yost 55t oo fEe & Go et
d far fon 397 aes 5% yewe &era | fen
gt ST Ul BEe A feset it

BH® § = Wl SarE o yIar afder 3|
e mits =8 fars efen § 33t 578 Sy
a6 Bel gew feut (837 1.9) O =8 a@v 05|
few 79 gEf &=t

< - Lt
-

=l 5% Aug f3Gue

S5 —avg valfan &t ruz fimss 3 g et
e fews wrffer 9 437 &9 vzt ofent 55
Fdl A& 4491t aAS & Sy F fans o fow yisar
"I YIS 578 g @5 §1 g foss 3
goe A€ fans 2rs F st fe v g um
Haer g It Qo unst fSe S @se difsoun
Gnet yEt varle =8 g€ ow )| fow wEt ue
gog fe st e mi & feGow @ gu f&w
WETfeni™ greT | Hae-wdT, §9-9% g 3%
& few faBoa &t wit At aae om 1 =<t 578
AEU3 Sy-Fy fzGow fad Uas, famdt, 351,
aenitanT, fag orfe Sy-2y uizT g 53
G &8 HETE 7 95|

1.9 F37d4 (Storage)

srs G3ures v @feT e ffa wigwuas
a4 T | Had BA% © SaT § #5 A sE af dueT g
3t Gng &t, atet, gfowt w3 motet 3 pafns
dyeT U=ar | It d2 g € ' fEe it &t
wraT femirer 391 9 | Aae 3T A BRS E HaT S
rare fagt @0 i A2 a9 fenr wre 37 GO it
€ IS a'95 &He J Aael 9| fen =et neg was
yfost wfent & gy &9 gafenr sier g 37 fa
erfen f&g vt et wagr uie T 7= 1 fer 397 a9
3 g 7 A=A

fars muE Tage wet efent § it wF
T € g5 &9 d9w gow 0m1 ¥ Uw 2
et v d979 Midw 7 det fe g aer g

Hom@Et s Mt § o3 € €3 A9 7
935 e fdy € g U3 yo'e e
fAn <9 9= 93t g8t A, ¥ 53t 9o
At far nifvrar falr 7 '

= & 2]




f@sT 1.10 {h) : Fre™
3t f o= gfowt 7 diet nrfe I w9 dfae | (a9
1.10 fa), b}l

u@t f&F waw & s A HF IF Bw @
ifamt § o3 @ mgzs f&e ur fdfar qfer g few
It 795 FH WEH Az afder 914z I

qd |

| AT
art, iy, Haet

1y

Judas AEST udl Fan I gmHe AT Sfumr
Jear fa dfont ot 397 43 & g st y@a @
FHE HIEhT Ga='8 ¥ 95 | U3 A Ba A Jet uTat
fé&g miear @ faga) affe os, Hst Sy svs ©
gu fdg v o5 | fugshr awat ffe affug 9a T
fa nivt Ufemt 5 fagar-faggr Ivs yuz aov a7 |
fer mifumrrfe &9 oAt feo S T fa aim &
fre dtat &t 9=, faaret wirfe | fen gt wet fee &
vgt fdg ug-use BE S A B8 O Bfeg we,
fa=w Fas W2 SyT'® gdat Uet 7| #e »ifagr
£ ug 'F gizr 7w 7 3T @R ug-useE faor

Har g

UUg '3 Ma™ § BY AN 39 gurHleET 3 adfuva

Juz met grent fde gy amfesy ueaet & Hgad Wt fraz wet dant gt 9| vt HEl 3

Fot 3 et @ free v 3% yu=z gew of fan
few feerfirs 51 soua waer feg der |

] fafarss







o< Hge’ @WdT H'8T AES 90—
(F9aT, Urat, ens, Une 32, fawmath)
@) ¥ fami @ Ufent § feg ar I ST dug I Qarg= g AfdE 05 |
(¥) uag HiF ust e Que - §g a9 fde &
(A1) m@w@esﬂ@mwmmﬁmhﬂ%—g
FEN I AgE 95 |

T ‘G I SEH o’ EoiF IEgT & e J9

54 o
(1) wdle 2AsT (&) ugwt @ SHS
(2) I BHmT (W) @dbHT T AUT TTHET
(3) gRfeed yrat (B) gt BT ared, HIe, Ufent € e6g ueww
(4) €At y=t (A) d=d, 88, Hed

(T O (Frew), Het

79 fig &t 2-€ Gergast feG-
€ wdts (gt S wst
(nf) TET TV Shit) BAST
5 fafipnt 3 Fe foi—
(@) vt <t fammat (nf) femret
(g) dJrst (A) TrEt
grfeea yet w3 gat yret &9 nige miEe 9|
fiaret at 9 7 fiamst @ € »ifvg Sart & fenrfiyr aa | uat ot 992 dJ9 75|
799 a=a & ydte (et &) imd & difemrr 772 37 &t §=ar 7 <9@5 a9 |
4zt {9 garas wAet 9e 5% oWt Fatyg= der g ?
&uts ot g2 95 7wt fegt § fa< deas a9 Aae Tt ?

. T5 ey gafmt & €fos 3esta e Az ad 37 fa 915 Tt ers Gar@z oraur foge

fammaaa=i

| s it ‘ fibrst ‘| e H ﬁmTEﬂJ
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11. &=t g€t mae wamt § yer a9
SuT F It ¥5—

1. =A% uatesr)

2. Udt=ns & fam wils &% afeur qier T
¥y 3 AW S8

3. wadt 3 fEw Qarety e st anst
4. wfent & 331 3 Sy aesT)

5. o sam @ Ufent § <5 Uue '3 Qar8=r)
6. =A% ¥ wien & 8% ai I Adfipna du=i

ﬁ,l
3

gr

'5"6

1. ¥ =iF it fEa i w3 Fuar y=t over 57 § uet 8= er ydu &9 1 99§

25 -

(i) ot few3gtu=t St dagdatar

(ify =t fEw 7 90 ufesass Sz a9

. fas-fa= fanyt € giv feds a9 w3 G5t € 82-82 Uge 527 & Joudiy avels f&w
Barg »F BES d9 |

. &St uFterEt vt St g2t fedati ared fifa oot feéw fouar§ | fegt witst
& &t w3 Qudar fai )

. U¥ge Taa-

for 43, mandt At gvar &t #9 g9 »F I it Areadt fedatt 99 -

wE Gaues wE yins )
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(i) HH T 9= 95 St HI3F3T W
(if) framet & =ar

(iii) w3 Ot AFel 7 4 o gt e Ufewt €3 nire

(iv) Sar3gTg oy o Ufen &3 wnAg

{(v) aATfesa A St et O F93 9

J9 ArEatdt UUT a5 et 96 it Sanretet :6—

www. krisiworld.com/html/balanced fertilizer.html

www.ikis, com/links/ap.cultivalion. html

@urgaw : ¥ ¥z Ot Aa (Trip work)

fovty w3 ©we ong aladt fils 7= &¥t 993 ot @=0a w2 §37=8 5 | B0 Fies s ¥ ol o8H

vie | G dta w3 Jo diat fedatt gas sETmruE g St S d A |

fenig . H9, ®WRI, i forg o | feo 9% W EwT o, Sfes I wetor | wHT 2Rt 99 99
ArEardt Yrug a9aT I IF | fgur gea A Arearet fel |

HH™S U2 FHAD, ITTET Arfgwt BT pwrarg o | 3AT faw At Areaet svge 97

hiny gt fea faar o< wg a3 w3 gt faoznr iy et @ar@e a7

HHS Uew 75 W% ufawt e wver At & feg fdgr gy &ter | iy wRst 7 F Gar@er of Qo o5 —
g=d, &%, Afenrdts w3 Hait |

Sfez A w1, t It A uersE v wirafea aStarst Gught fea wige avd ¥nar ?
At »3 firgmet st gaur @ uet '3 fagge goe AT | W3 g= WAt fisret @ wrafaer
STt Ot =9 gav 7 | AT OF Zdded, aneleed, §iF U W Ta=ned nitfe HEtat &t
=9 gae T | AT 3 famnt @ gt dtae of | ifd ST - I uay age e ot e
&3 MEHE oAt i anfefew yret S9Ie of | HeE-aF 3ttt a9 9SG, A St ms
J9 get {37 T Aeadt e wiet 91 few € a3 = vt 27 Uug 'S @ubyr 2ES
I gae Jf | few mE ot © T 11 gftes ySt gag Sfen &t eng w3 20 325
gftes Y3t Baw aed € 2% YU aigt| He feumd mignra =ubir eRs Gaues
YT\[F F9E BEY A sT-m<hiT Iaatar a9 g afoeT 509 Aget J |

HI& retar, ffua v w3 2u 83 &89 o | & feo fars s8¢t seefea o5 7

At €7 How | wiAt few gva @< mr= fe9 ufgnr 37 At

HHS ues Friae et & Gwer-ywmer 7 Usr g9e g5 fan &% et o=rerg @ wet 91 fer 3
dia® fans € Hew a2 75 |

Ffez fragtnit grst IRt Garge 7, a »Ht @57 © 919 & Aae ot 7
(8T A9 g% =519, yer 3 39 ue9E 8 § »rud Har few uge a5 1]

foite AW #t A8t arger & ST 3 Jreard! Joud 578 SE oy | € 53-8
roeud

16 fefamrs
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it

593 famit @ e »3 7z 2 95 | o7
~ T fag" g wE-end@ T3 <t 5gg wa A
73 75 fagt & ot vy 39 'F Sv a9 Aaw |
fevst § pvwite afoe o0& | @ovgas @ 39 '3 AT
g @ iy & e 52ar fa et w3 e
ez &5t ot worw T wer § 6w € g Fe-ARe
Tt avs g wet 31 fegt ot § Sseedt a9
fé &t =4 | gt 59T muv, T T §1% wiad St
dua=" (structure) FHAT | &t AT Few d fa feg
FaETe & 985 W T&E mireht 95 7

2.1 PuHAlT (Microorganisms)

fafem 2.1
faw 43z &5 gy Wt fifet & g feg giae féw
wg| gz fex fée 4 uet w7 fifdt @
=I5t ¥ wrE 37 dag €9 o g uat &
& & werdts e a8 3 muveant <t Aorfesr
&% fadiue ag | gt off e § 7

fafamir 2.2
#Fuz ¢ uret T aF §oF 56 WS &9 @
s 3 & o (49 39

at It d7 FuvHTeT & arst gae d S¥e I 7
Gudaz fadhiet 3 fAw der T fa fifet »a

HunFie-H3T W3 gaHe

(Microorganism-Friend or Foe)

E'Eﬂ-l?ﬁ'é‘ [microbes) #P??gw o 7=t f&u =t
wie | few puvvite 88 o 39 Os fa fegt &
&ait #iy &% &at e 7 Faer | fegt &9 @
fro=t far 9% 3t Que €aret 9, & Ssvent 357
&% e 7T AEeT 7| TEMT § FUHEdHT ©f
Hee T fast a0t S 7 raer | few aas fogt
% Furvte fagr aver 3|

FuHHTET § 99 Hy Jigut (Hetit) &g o
wrer 71 few gy (fEth) 93 -

#=F (Bacteria)

&8 (Fungi)

& (Protozoa)

N (Algae)

fegr T gy v puter § 83921 F 24
fe= ferfenr famr 31

=fEan (Viruses) ST BuH de 75 | feg mue
WwETs = (Fere, e A §3) € ARt uee
udw @ It wen fafewr gee 051 g7 femg S99
2.5 f&w feye g os | gy J919 391 fAs uSiE
W3 Jug < fewent gwrar i T8 397 75 |
we fa fimpet gy, eeteets W @ At (Tuber-
culosis) AI=TEH" TniTar E8E T8 37 T5 |

At fegt f&F gy puvelet g9 <Y 2 Aa<t
T e ug 93 71




EF WA O T

fdga2.3: ifZawm
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N=g2.5: femz

2.2 PuWwre faa sfde as ?

(Where the microorganism lives ?)
fea Aot d© o5 #e fa d9 @bt w3 aett
TE fdtee ww-Ael e ss I feds ge yge <
Trgrede A 5d% =991 89 UST, 390 Ut @
AW, HEEs W esesl giet fEg aft mae oF |
feo w&y iz J9 AT € AT wieg <t UE A
7% | Y HuHHTe 99 AteT @ Aale Qe afie a5 3
T FEE U5 AE o I HIIT TE TUE TS | MHET
=gar purwte fed® ofo mae o we fa @t 2
Hlerg FBaT (YY) 92T F afde 5|
2.3 PuMATE W3 WAt

(Microorganisms in Our life)

Al AE dies fE9 973 wig=ues 3
fag@e oz | fegt ¥ g9 A5 et 903 raefed
75 7¢ {7 a9y oataed 35 W3 fawdtnt Sog@e
T | i wimyt fegt wrg fewae fS9 wifors adte )

3T e (Useful Microorganism)

FavHIT 993 @' BE 293 Ae 95 | feast &t
=43 ©dl, 998 J¢ »iF A" wife g=ge o |iSt
At 3

599 Yo' A I et ot =99 HeE ETRE
®ET St ST AE )

feg sv3v=d= o1 Aeel 9s fe9 =t W=
wraeed 75 | @erads € 39 ' AeteT ©F afde -
yae (AEdt ¥ f@sa, ugwt e @ae uees, diee
wfe) & Hie'e Few, san's afas, <99 Ger ueeg’
&= 33 fov 5| Ao w=veby & famrel Al
<99 Wie 95 | uStaEt 99 feg Aiee aetens e
rfadtems aga it ot unr€ mast =ode o5

edl WE Fu% 821 ¥2@27 (Preparation of Curd
and Bread)

ot izt g fee ug 99 9 fa Fiee v
& odf f&w gvs foe o5 |

W S fa W war At a5 9o f&w Sy
a7 frer odf fusr € 96 w3 was
fos Gu wdt e sew wiov O 1/ dos
g fa='?

edf few sg= me Alee 9 o5 fegt &9
BICHAIBH & € Hiee ot gerge f&w vee gee
7% | feg €0 fe9 37t &5 sueT gy a9 few g wia
Gng =t fow sus féw 05| flee usle, nee
W 39 IWs uTer s=8e few =t Gows wgE
75 | g=7 (geT) fesmt w3 920 wer@e Bt wdf fow
i i | &t AT e ®ar Rae 9 fag e
fafamir 2.3

s & nirer it e & & @ fée Siat
w3 &g fror wits wsT w58 17T

ore-ifga wI TaE )
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e & a7 St &% dig 58| € e fimr
afae faG | gt at Sue T 2 &t difgnr Ifewr
wrer €% fapr 7

sfanr gfenwr fer
fFa7:2.6

wHlg 551 35t 5% Aes fafour ager I = Ao
fafew ovmar aegsaEmraATEld diF UeT gder
71 fer 9 © g8E8 we &9 &% 72 05, fam a9a
e nifess @ 7o 91 (f939 2.6) for faots
&7 It gadt Geter &9 39w 34 (3d9), URedt
w3 da g='8F met wile o =93 &5t /et 31

re sUysd &% (Benefits of Bacteria)

éﬁ*ﬁuﬁ‘amﬁmﬁ Hoe wT wfafes »iffe
(fRgam) s=v@= =Et dleewt & =99 g5t wiet
T fuae g '3 wsaTs W3 Ay gEgE mot
il °t =3 &5t 7iet 71 fem o B8t wwe, 924,
T=® 7 B8 © g feust 47 o wilss fafowr
=t At T

fafenr 2.4

500 fisifees € dtae few 4 fow g ust ug
e-f3= ovw dlat o uim &8 | few 43 € U
f&g wiur 99 wite wgse g | fan faur
es 3 few diae & 4-5 W2 &9t &y feQ@ o=
fen wiw § Aur| 5t 3ovg aet do wfoww det 97

e

foo wimaow Stdu d fa@fa wite & 93 §
wEgIs &g o g 93 € weaow v
Uﬁ!ﬁﬂﬁs’?fIEﬁmﬁmﬂﬂﬁmﬂnmrmat.inn]
fafen vmae 75|

B UASd & HHITS
&t g7 1857 vta=t feT
a3t

Bacteria in Medicines)

e AT fave 9@ T 37 aEl ¥9 Fded I
gy da@t, quas v Z@la ¢ gu few Ufsfrsts
wfe yhifes eeretdt féer 71 fegt et &
AT AuiAte ot 95| fea e=ebdt fanrdt € amas
g& FuHHie & A7 3 e oo’ oa 7 fea B8t &
fedt & S= feetvt ua | fogt wedin & ySinfea
TIEHT ME TE | o &5 5T At yStafes
TEET Hterent wiZ §Etit T fanra dtght A
FIHT TF | AETUSHTEIATE, Z2aTea(BE W
HIGEIHTEIRTS &9 M™H A=t 77 T st
Fatut I furat gt mett o 1| ySthafea
TEyT gETdE BET g9 uH fard € pudeteT e
g@ed fammg a3 7w T w3 feg fegt ©F <93
73 Avdtwt fanrdivt @ fema w@t aigt At 9

féa =9 1929 ¥ f&=
MBI =24 edfiar fardt der
qa& T8 Alerent °F a8gd
fanie a9 faor At wosa n
& wrust feq asog use fe9
gc-ge Wit gEt e Flee 2w |G 3 &2
atgr far fea €8t dterewt € =0 § Ta a4t AT
feq Sv fa few €81 & o3 e Al e
feg | i7" ot Ufsfrfess <F &w a9t
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Ug W9 w3 Haar wae e @ yItiafes
T foT9 ageT 7| yIhifes Quiar gy lfemt &
a1 fstizas @ set <1 dlg "er 3
fev s Suer 599 Aget I fa ySiafes veretat
ot a3 fai wow Fraen & Ao 5% dt waat
grdtel 713978 Fded v o gt iea nigHe
TEl ¥ YT 9N J95T goter 7| Aae IRt
yInfew voeyt &t =93 fast 83 T 77 feg
AT Hgar f@w age T 3t feg fegt ooty
T T AGlY I IRy &9 vine &dt 3| =0
&t yShfes oev™ &t =93 dag 853 F &0
Stat e It feo mdte fewd savfen dieemt
& =t we Aaet 5 | yShfea esver gaH
A g% nife B ygrewst 591 detnt fagfa
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TEHEMH (RHIZOBIUM)

gl (VACCINE)

gt &t fAfesr

=

-
-

(3]

)

#dt =4 7T HET |

A0 HTgaSET I EBEsi get I7€ 99 377
€ Trgrege fEa fAde afc maw aw |
AuWFTR T, uat, Ufenit 3 fgwT & maler
f&w fuse a1

feg feg-iat a7 go-Fat 7 Aae 75 |
e THE T4 | femre g fegt I dy
fas o5 u9 feg < puvdl=T @ Bt fR9 Ot
HE #E 95 |

fewrz d9 mvter 78 qrel fas 3yt @ ge
a5 | few fan wags = A= Hiwe, Uer
AT ¥ A% Weg 9f UAes 99 Ade 95 |
7 AuHTlE TETEt WE HITY €T |yEd
g 3 @3ues gas BT eguied 96 |
'y muvete areufsy afde-gue, dfest ma
At € = FateT & Aow ueTeE' Y gene
I8 W3 TI=dE § R d9 75|
wife e a5 |

W 75 € fedmuz € 398 g J5 |
5y gHvHle gy dfent &t a3-dret
feg afde ow | feg et wiwg o= feest
aTEtens o Afgdtads &ov I8 w2 hiet &t
Quarg et =uge aw

et feus gy diere »iF aisl get aet
TEVES 98t vag &EicHs o Afadlads
dod &TEleds WioE' €9 gvse 95 |

gy drerz fifel fees selenst afaar &
FTEleHn oI 29 TomT afdw 95 3 TUAFE
fe's g3e afae ua |




ot pfesT 578 29 #7 A 75 |

J5 fafunr €9 faoer sga ATt T 7
(8 wmits St =57 5 fefimt fes fam &F furdt et &=t 7t 3
(i) &t (9= (W) FEE () TElSaEfaa WiRE (iv) srEHES
(nf) o5 Tefunrt (&9 faoat yIivifes veret G0
(i) At aetarodde (i) ATdUeHTERE (ili) WHBads (Ha'H) (iv) Wila
(8) HWBIT eBEE T8 U v ¥ 7
(i) He WETRStH Hed (i) @adw (i) was it o) fFsst
() §2 € 39 & wnl =94 J|
fi) A=t (1) weg Wt (i) uSar (iv) Fest
(T) gd7 v fegwt € g g T4 wre © §5= o a9 T
(W IV (@) WHE g9 (i) e AeT T T (iv) dige 999
(&) 42 T wuaas (Hey) (&9 gese < fafowr § afie o5
(i) ZTETers € Afediaes (i) &1 or o= (i) wiles fafenr (iv) 9y e J=r
aaH (§) fead fte w2 araw () feast fafour e wat es 39|

) ()

(1) #erE (€ zetens Rigdlass
(2) FEEHMH () =dT BT AHET

(3) SgeuntsR (¥) 567 g=g=r

(4) wtg () H&dwT 882 & d9%
(5) Uermm (T) oHT B T IS
(6) feme (T} TIF BT ©T AT

) yIthiz ge@ar




at puMAteT & Aatt iy 5 e AT R I 1 H a0t I feu e U AT AR O 7
FHWHIRT & ¥y 2991 (Group) faras-faos aa 7

Bt mailer @ 57 9 7 fié 29 suies feast aelens o Afadtaes #9€ 75 |

Ay e e mnwiet © Quiiar T W sretst fad

FUHATRT STar G SHMT aat @ feniiedr &9 |

yFtafea e=eit &t 75 7 ySHfea eeett &= A faoan® areuratm’ sggat
gatet s 7

© ® N o ow o

= ——-

-

1. u3 feF efenwt 7 Afenrdts o der A7 Az Ue fe@ | feray agt e faghve a9 | At
73t GuT 3% AE-dret 249 Ag o 939 s v Ag-dET 898 99|

2. W w3 T8t St BInT ¢ ¥uw feds a9 | sus G ey de vmt et fane &7 a9

3. BToed 5% HETET |4 | U3 g9 fa yItafea eeeht €t 83 T S0 w97 fag ot awat
gratet | feret iy f&'s fotge fawme ag )

4, U¥iere =99 : Agdt AT | 2 YSHSEMT, Waad U's, diat, wits uwdze, € g #i2 95
T uat| @ ugussthit & F §57 €3 ‘A’ wig ‘B’ fows Bard | uawsEhit § e new
&ug mar fo@ w3 3/4 fo 33 yet 59 fe@ | oo ffa vawest few € ave st ud)
uaysE! ‘B’ fow feg v wite wlze v ¢ awfow § §g7-837 g% F fegt
AuEE T ga §us sar fe@ | o fegt & fSur w3 a59
mES 3 oy fe@ | fas-a9 fow sararg fogr o fadhye
a9 | fedhyz & anit §ug &< g9 w7 few =1 fenrfonr w6t
A
e ffgTeunEst s ufh dJaga =
U= 99| uswast ‘B’ € Yo F gurer few =gt 9e@ fa
draTd & wreds! 9 999 & fses v oF femame &
g8 € urat Tat uewssEt €us sar a Jent 39t fomg
wuE fadhus ot fenrfunr ad |

[ ] WYL 1EI'DUI'EEIHSHIS

. www. biology4kids.com /files /micro-main. htm]




f St AT AEe T ? N

Aiere gt Gus Wiy 3 <t ufost © afa 99 v | feo go3 ot oot Fie o 1 fa feor
yFaw augt S < ofc rae o5 | feo Qume 3¢ firdt @ gifen féw w3 &
wIEts uet feu S wifes fse o8| few amfea 77 &t diw w3 arg mefelfow
wing @ 3oy &9 &t Aifes e 0w foo ast famites &t swet wiew <t witfeg
dfa raw 95 | fe 7 37 & feo ymr= f&e <t afo nae o | fd's yare o dlere e
oniaT =iy fapy 7§ 92w §ue € et 3 afg faor 5t ) for o9t & S g

wifor &dt fiE Fe & afg rawe 9=

= B,

pt-fifge W3 v )



U frao= nint e or, dfint 3 a2 de oa)

JUF goadl At §=rgel RI3T F I gfamt
(fibres) T =T AT % | & AT aF geoSt dfmet
¥ & OR Aaw 7 7 dfimit &t =93 Fet fany St
wIg =W © faanre @ wet @ &St Arel 7)1 afmdt
T uStyt g9 W 2R3t et pet el Bt § geet
W g=geT It T HEht ensT & g o
afam a9 | gt 3.1 39|

Aaget 3.1 : geedt vz Terget 9
wEtE. | ERg O ST 3u o famy
(geast / 5 @)

It gy =AaT § o8t aus faf atar 7

AT vt fussEm st g ufanwr o fa
Fugdt an, = - aur, 8%, amy nrrfe Ofent 7t
HAgn 3 UUF € 75 | €H U'H ARfEET 9F HaY
T 5o wie 0% | fen s feo daferg arvwee
feafug a8 a8 o5 |

& ., =
AHIBHES 3 M3 USHICS

(Symthetic Fibres And Plastics)

g ol | e — —
L AEHOYES o Il o5y

(What are Synthetic Fibres 7

graT &% va Hefanrt & o7 fég fea gu sar=e
& we w9s ©f a@fam a7 (f939 3.1 (o) #F (f=e
3.1 (b)) =T a9 a9 © gf8ut § 797  foq B4t
w3t vaGe ot 8fam o9 | & = &9 a€ a3

3,

!

(a) (bl
fdgag 3.1 : (a) HEF
) e afdi 7= & seet ot
BT F3T
fé Anfers o @ fearepn GRS S g8l |

aret g &\t =51 31 99 fq =2t feaet wnm f&9
fea anfefea yerag T fen 397 & aet &bt
fegrent fuw & fedat <=t et a= @2 oa 7
suaa (At &9 utehe) sueget 71 ‘uiEhe”
Fae gffe ITHT € € BT (poly W mer) T HE &
gianr T1°Usl o7 972 viad T ‘HT' e I I
wr feamet 7| few w6, fe uTehve A sowa 593
Hrapot fegrenit @ gaofie &% g7 T




Tgsa geed f@w =t fuse o5 | Govaas =7,

B. 5%’ (Nylon)
g ugea I 7 g g 3 s¥isTs foar 39 W fsahis o ) few &
RESH ST T RS TG RN PHT 93 gy i oy ferarr 9 s (02 e g
feafiz ger a1 YUz €t 79T aaa gertow famr | femer faawrs
&8, wret w3 g 3 atar oo few ufirer s
gu <9 Anfers aam A
|~ EEIBTS AT HAES, BUAIET W3 g8ar At | feg
. 9" (Rayon) wHalET w3 U= &9 Ay 7t | few =et feo qufat

gt v g ufpr Hfa i atg Fyg © feore €9 993 wage afenr |

wrer 7| fenet 4w dts fRe et Atws fen & g1 &TEIsTE I mAw e wiat wega § fa et
" Ja 5=t gt &9 aug It famr it FeR &8 SretaTs Uage W3 uovet 3 =% set dn
a0 T YT duz agI Hidar der w3 fewet ST REE T ?

&R (texture) & 99 e fomast & Ha famr WA ATElBTS 3 wET gEt @RIt § =9 fdu
& e @dt oy R ss@e St afmmatztadt fewle of, fAe - gowt, 97, du, € me 9s
=% 9H YTUS d05 [f9 res3T yruz 9t | fer yae
T IFT Bagt € usy € anfefeg fafenr sve yuz
itz famr | feo 3ur Jufs | 92@2 Im (Artificial
Silk) Hy=TTEHT | I IS Jedst AT Badt &
ysy I yug siar wier 3, fev ffe wae fsafvg
e 7| feo @y T A der § udg femw § T
afet =far afen 7 maer 71 fer & ot dar S
famyt f&a dfamr 3 Aaer 9| Wit 3078 § au
s fumr & fawafan b avegt g @ of 7
&5 55 fusr & auts 7 aste ge@e ot
(f¥=g 3.2)1




wfe (39 3.3) 5EI®Ts €t 293 q9d UaHe wT
vorgt §°F 955 ®E dn 927 9 o8 (937 3.4) |
fig arete’s ¥ 99 &7 ©f I9 &8 U9 HeET

fie aB U ANS BT ST ST BT 1Baal 60 7 W
fea g3t war 88| fovd a8y 73 9y fel
frrssGordssau e e e fae fosw
3.5 f&g wawfenr fomr T vag g 3

57 3.5 [fa Bd € AeT T a8y 5% BeaeT
Jies fBa grar |

Ja uzgr iy feF fan &9 < Ju 7 ra= |
7o 39 fa uar ge 5T A= i oar & 335 BE
wgdt 98 a9 § foy 5§ | feg 979 99 € Ia=
vrer 7 | fen ufafenr § €5, ushines, aav
T sEETs € ofardt &% goa§ | viafant
& A9t 3.2 € =91 A9S ¥U 4 | Urfapat &
G5 & =udt IaT € g & 39diy fev
et 3.2

et /@EE | odr § 39w se
Aget 3% 579

AT dft (arfamt) § mea@e wE dtee
GasatEadad fdselss g maY O
w3 ga fig €9 ustdls o &8t g raw 31
ot &t ar I T T ot wiae T e’ d9
ot TIEIT f T9F @ Aae T

UiEtiHed fea 09 FRfsAg aar 71 fem aw &
¥e dufawt f&e maat aw & a0t e feo
wrafamr afder O w3 wATat 5% U% |ter 31 fen
wEl feu 39 AHae! &t T8l &eeiea uTad
7| gt BgT § Heg Ushineg St anilet »ig T9
THIT U'Y Ag9 Ifm J=ar | SEtets g Sa-
fimirar uTEt-"Red 7| fen & 9oz wdt afmw 9
fifferur 7 maeT 9, fagt & feo fam &t o9 war =far
gfenr | meer T




HaT WF Ut € Bt aHET UE (PET) %

HI® o3 926 w3 48 § 9979 496

e BET Uz A yateel J I H A8 &

wel fega ot fa nimyg feg Ue 9 &1

uz (PET) &5 gz a=t-us=t famr =
uTghireg 7| fen €t 293 53w, 5935, femy, 3w
w3 I9 503 AW SFvreg =A3T ¥ faaw= =t
gt et J|

It UH w97 WS w3 Uehines 7 faafuz
=Agt of ffg et 526

UEhines (ust + wiee) »ms f&e e
e § mAee g eT 4, e feardnt
¥ §g-§'9 2008 &% §EeT ¥ | MHeY 87
gfes o5 A @8t § €' € du fée aF |
et wfes=r s s av os | fae fa
wer I ygr Sarer 3, fog U € I3t @ St
& fusr & 5= A 75 | uTslare, uishines
w3 JUT T aee 31 UTElEs, uehines
w3 €% v fiums T

AT Faett &g reeg ufose of w3 ae ot
g% ot =93 gov o | fent (&9 =09 yfeesa €=
I ¥@ wdt dv g Gu % T 9t saw a5 | few
Jafaredaferg m S e A AT 96 7
wigfss »ye@er ) Ufaesa rast I yuz €5
argt widat det O 7w fa wifglsa 3 st sazst
&5 [S9 argtst debdt o5 | feg waat dor &9
¥ nieg dv 9 faw a9q yfeg=za dfmt 3° =ug
Fa-funirg 75 |

gt ufgst ot yfaeaw fmt & wee &
fafanr g g3 T (fafewr 3.6 7z VI | 7 AT
rafenz dfmi § aee o afaw 9 3t gAY SHar

fa fegt e feams ufaaaw afmut 3 fds 7139t feo
=t 2°ar fa iafswz o aov a98 3 fuws AT as |
fea niaw &9 Auferz afout o ostaraa o= 91
H wifra eRgeT & iar gar 7= 3t feo sgz oueret
T FaweT 71 JuzT fuws ger 3 wE ufoss =8
fenast & mate &= fous afer 71 few 52t g
&at ufoss sate |

j!! T T B A fr S v e fee

W dde AN UTsiniAee 3 @ dus
fa€ =t ufoset

AY AEfsET a8 US8H 48 € &9 s &

UZgrfee (Petrochemical) my=@er §, 3

Tt YFaHT T fanna 13 AT 95 |

[Characteristics of Synthetic Fibres)

FBUET g9 fa wia =y o fes 31 3t fan
famy &t @3dt 2o e fow@arma oG vinferz
7 fedye =t =& §v o5 # fegt & ergq maEt
Zet Ba-fipud g @Y I% | feo Au<t Haw s,
w3 Aig-Has &9 afeuwaa 95 | 95 fadt fafonr
3 W3 ye fHY |

fafamr 3.2

g niag & € dufan @ Fa3 =6 a9 féa
Saruar Wur Hies =aar o 32 | fegt fde ffa
yfaege 3wt 3 wfenr g2 gdter 31 v
Aeferz #fimit 3 afewr T maer T fogt
gafaut § de5 Bt U war-fugr & wew

¥iafoEg §3 wE veHfer
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& Age §1 Zafawt § Su-2 gigat 7 Har

fee fa€ fet fag' ffe soag waor e uat

gfan §= | U fife gowe qus € gafant &

935 f&T e =6 w2 G957 & ay filer wet

Yy f&g fumg | g9er w93 &9 gat 59 wat

& nrfess ot wuw fea IsaT ad |

T WEfeHz o goast afimit ot 3maf ffe ule
St e o et Qo Has ffgwe mr 88 aw ¢

fea fafewr gud Anfsas dufemt ot
femmaret © o9 &t SRet T 7

wuE wraT-fugT 3 fegt yfeeza afmmt =t
Fus fEw feaQus, s ma rig-das ¢ fen fde
e YU &9 |

it we fEg ge-Fa v e w8 et gz
ATEPHT UBTHfea EPHT @RIT T AT T TT | mimdtort
eI I Q7' & =93 & fig maEt vl

Aufenz St star uswfew <t ffa sama 7
ATd umHieaT &g fearetmt @t feewar fea ot famy
ot 54t 3t | eyt f&w feg ot (Linear) d€t 0 37
afreut f&9 feg F9THEY (Cross-Linked) g€t T (939
3.6)1

(a)

(b)
G99 3.6 : (a) 34T (b) FTHET feenaT

feg Quden o5, fae’ gAt 939 3.7 Re Sy Fae
T 15t gag davat &at det fa fea fag' Ae= T 'He
few T fa ugmfea nm=t 55 A &9 i ar
waeT 7 I fen & et 2 wiarg fdgr | maer 71
yBHfes T gETOT dade ¢ Aaer J, few § guer
zafgmr av Ager 7, fer & dfamm w3 fuwsrfemr
¥ raer J, few § @5 @ geet & s=fenr v
AaeT T w3 few @t I3t gEvet A AaehyT

fésa 3.7 : vaAica [Gafis Sy-3y s7"

uTEtEts (UTET + Sets) usRfes &t ffg @eraes
T 7w 39 3 =93 ff9 or@e Tsht uielets
Ewtnit g8 @ e wr@et T

7, IAT ye usTfer © ga3 & HI | at At
UBTHfea TP TAIT MATAT 5% HEHT HT Rae byt
O P

AT =491 fa g9 usHfea dwt Tnat Warat
&5 Wt 7 At 95 Aefa 99 HEs B9 55
BT 3 g At 05 | 7Y WAl usTRfed ©f 535
f&w arew ur=t e ot 37 @r e qu feare AieT T |

86

fefomrs
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nifrar ugmfea 7 9190 g98 I ATET 578 JU TO%
Ber J wI WAt &% WF AT I, senusfes
mys@e T ustEls = WS AT (Pv.c)
sonusTHfea dhhit gy Gogast os | fegt &t =5F
fuF &, duibyt T oot famit & gagat et St
féw sa@e set atzr arer 91

oW UH gy yeHfed mfad 7a frgt § ffa =
&t &g 77 AaeT | feg SeHRAfEaT (Thermosetting)
uysHfed »iy= 8T 05 | € Qurest 0% - gauEle
W3 HBTHElE Banrete, faast i oot ergesa
7 | feo famst © nfee, aet mmast e g wie 5ag=
T & wW@er 7| HewdlE ffe g7 Quaett uerew
7| fea »far o yStoua § w2 I9 usAfea & 578
Frevt rfoe & =03 Avder duer 91 feg eaw et
Zrelst, gREt € 593w duF 5578 met @ufaar
Her J &7 wiar v yStou sew 95 | foge 38 &%
HoHUBHIea w3 gaHAtéar usmHfea O Sy-Iy
TaT & y=afaz atar famrr T

wH 7 AT e FHa ueTe, TSt 90, maa,
Ha He wife & 9979 qds ©f AulE 37 usmle
9934 AT 3 20 Fleudsd ®ae 75 | ferer aa=
Gat = durgmg, we gHT, weEEt M =9 e
MATRT T | T3 &8 38 9 © a9s usHfeg ot 293
I, T AIHT WT AURFdTeeT fEg < Jet I
=g & few gat stz 9, 7wt Jus, Teate
W FATEE €t TR wfe 3 faresT By @die |

We, IF usTAfed et feRRz=T & 999
FaE |
€. ummfea »ifafewmlts 3

(Plastic is Non-Reactive)

It wrew 7 fg 79 B0 Taiet o3t § et
T g &g gy e 9o 7 37 857 €3 war
a1 #er §) W3 usTAfes UEt W 9= &%
fafenr adt goer | fegt o B mimal 578 &af der |
few met fegt € =93 wog wfont anfest afos
et yeeEt ¥ dE9E SEl sigt Atel 71
w. UBTfed, T8ET, HEgS W JeERT 3

(Plastic is Light, Strong and Durable)
& g9 muE WIT-fuzr wg ger-Tel &8 a8
ad | faw ueTag St gStt et i Har Wie
AT =3 &9 fenr a0 T 7 usHfex & Togat &
=93 f&9 fenr@= e &t &9 97 fa€fa usmfew
93 I8%aT, HAE T, d5ERd WT FE yard € wWara
w3 At &9 efmy | maer T, fen set feo
et Gont met =93 f&9 fewier wier 7| usAfe
w39 T o3t &8 AT de 96| fev GedeEr
w3 wIg Jow ey 99 gu fev =93’ @9 5%
A o9& | Su-3y famt € usmfer € gaast &F
fer@e 71

a7,



v. ysmfes gosa 9

(Plastics are Poor Conductors)

At &3 fifim fa uswfea gt miz faast
€ guaa 75 | fen met favst et 39t uswfea
&% damt afdet o5 w3 yer selds =%
935" & 95 fene 52 d< o)

atgafAea T ?

2 usHAfea €t fAro3g-eug™® (Health care)
Sotar fEw agt wao ff9 =93 gt 91
fexgt o =93 &bdt gy GeweeE T8 -
Tkt It St/ § U aas
© ®et, Mt & fale wet o, fafem,
Faedt & OHITS I midar Yad @ HElas
U3d |

2 WElgsew =5 fev 57 ug@es et
ferm umAfea 993w wa= fea e aie
75 |IHHlages 6=5 S ool SAs uey
& uar féet 7, Wiz usTHfed s93s &
ygfes sdt sget |

2 Enis fox feimusfea T AR €53 3=
w3 U=t fauas sdf oz I feg Fa5 uarS=

T Hggst €3 5 fouaes oet ez marge
T aH @ er g

= ofee-uge usHied : I7°° HHIBEZ dF
HATAT 5T T E3 B Ua, wdg feuvaer
WHeTd d=ar fa wiar g8 =78 gavara T
Tt Taeht @3 fewrets uswfea &
yex g3t 9=t 7 fraost 8n § wier Suw
gerget 31

3.6 UBTAIeE wT S 37ade

(Plastic and the Environment)

e oA g At O 3 g usTafed A
uiEtEts €9 sudht I8t =gt fiusaht as |
fog o5 o= 4 fa irg wat &9 uswfea er
gadr fedar afder 91 fev feu auor g=-v o
95" ger 7| usHfea v fauear v 251 mifmar
T fag ?

ueed | Ufgeaa ufafewr, fae dterew o
fafeur enmar suifes § wer 3, A= fonsfas
(Non-Biodegradable) my=8er T yovdeg &
yfeasa fafeur=t enmar wimat a7 suwfes aat
der, 9= miawsifaa e T

Aget 3.3

gaT-agae et famit ZaEHIs e uyesy et yfaest

HaTE ST BT AN (Biodegradable)
AEH o B8t © fewa, 1 F 2083 < fanaifas
i gfenr §75 wife
T 10 3 30 few f= favatfaz
B3t SuaT 2 F 5 Wald 7= forstfas
LEE]] 10 F 15 7% v= fanaifas
&t dus Sagdr 1 A% A= faustfag
W,Wn{éﬁ? 100 T 500 A% = favaifas
O3 89
usTAfes g8t gt iy f= favstfas

Rd3 : http://edugreen.teri.res.in /explore/solwaste /types.htm
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& &eor 7| feg TIv=ds ongar &4t O few
TIEIE ¢ YgHeS © Foe Heer J| few T
g 7 yg= gv f&v wee f&9 8w w8 T
lrer gea T'ar=de g ader 7| fen mifmwr &
fardsdlgrarraer g 7

g 3 T m9 ugwfex & =35 T =9
FUTT AT UeHs € §S #iEwt @ 293 a9 v=-
fowatfgs w3 we-wfastfas g @eee &
Sy-2y fede g w3 fegt v Sy-2y foyewr
g | few & mruz wer €9 wvw Rw fowr g
J9 3t < AyE fAgT &% At usTRfes ueTaRt
ot =93 ulz g9s {9 nfotar € rae 7|

ysTHied FF-dode ¢ ©Hd Ualdd ddaT
13 A7 Aaw Ja | fAaatat sagt e gaar ddde
&3 77 Ager 4, %7 @ met 5§ vwer
Jad< @ AW dY 99T yTTs &35 =78 UTToy MET
fez aw 7& | fen &% S99 daldd AHaEl &F
=97, fern gv 99 Fas uewge’ © das &,
w7 et 71

ffa fivee sarfaa @ gu <9 4R fAuig &
T d4- =93 WeE 9 (Reduce), 9T €93 &9
(Reuse), ©9@T 9afgz a9 (Recyele) W3 o8&
maﬁ[m-uuwr}lmhﬂwe‘hﬂ*m*ha‘fﬂ?
g9 7 TILIT § eHIET I |

g gAt a8t »ffor awe o B9 = ¥
fig ug femm gu fev are’ g wr s
Je ! 3¥s gFT-dadc WE € yFen few
fer ug uistdls &t &t wT IAs
yerget & Tug 2 fsors 9 a8 & AT
fere a3t & aBusT g9 AAe T 7
ustAfed ey feat ugwt & o st
f&g wez Ter aue g8 A7 fime feu fim
Ugg (Linning) ¥8¥ a5 w3 »iz f&9
feg €57 € H3 o G796 8= Hue 5 |
FugEt &% ffug-G e Hehat arght
ustEls St BBty aEty § 3 et
% | ge-av wHt 5uY sugedt few@e of
w3 foun, fawge »3 39 I95 ue@ET &
dug ms 93, vaa w3 fusfsa rerst 3
de fég ot &t ad wifso ges 3 ufost
o< &4t grdter ? ffq fivew safag &
au feg It ot Quw Fege T fam 58
753 RA'E Aee w3 umAfea waz afoe |

Iur-fr=y [Fibre-Wise]

o usmfew dwit BStut § Ae-3=9 AT
REat I ETHE|

o ydleedt € B9 7 A AST aug e
H&T H UeHs wT HeT & § 7T

o uzmiea uwraet &t T3 e T e a9 |
Ceuge =, usmfca et Indtm €
2 975 dHE <6 5§ 9l =93 a9 |




Yy mee

wifgfas (ACRILIC)

g=752] 9HH (ARTIFICIAL SILK)
5E%s (NYLON)

usTHfed (PLASTIC)

utstAEd (POLYESTER)

uTeiva (POLYMER)

UTETElS (POLYTHENE)

S (RAYON)

HEfSHI U9l (SYNTHETIC FIBRE)
&4t815 (TERYLENE)

gaHuUS A (THERMOPLASTIC)
gaiAtear usRiea
(THERMOSETTING PLASTIC)

IHT at fAftr

et

L1

L4

4}

€

g93 e fearete™ 3 fsefiz de o A sg8w
WHETET 0% | 50Ed HWEd sordT fearetet 3
faafuz do 95|

we fa yfegsa an Ufew w2 d2n 3 yus
faferer T yuz dv o5 | ufaaaw afer =far
fezT @l & 2 dufan € gu ff9 giawr 7
Farer

FEET, g9niad, Ha36 wite T & & o=t
T

ToF o anfeer dnr famr e nme S 657 5
e g5 |

=u-2Y [FAH € 30 »uat HeEst, Uet AuE
AHEET, ABET-FI™ U, dgeragr sife gt
&g niruw &9 fedya s fwe o |

win usTAfea I fast asusT &t Et v A,
g7 fov wy 32§t gog-usTHies AT U 71
umifeq I Gufrr gar-gade T3
THITET &1 9| aeTeE I feu gfodtstet Siet
e 3w 95 | iils 3 uwle o= fegt & g3y
J= &g get ve &ar e a5 | nifaa fegt @
H= nifeHafas gami & aas Jer J|

A& a3 d fa Arfew afy wa usmfe &t
T fenogtadie fanl BT e a@rg=r o
WEE HTE AIE M3 578 df Adi=’ © = 9=de
Hoe & uie a9 Haie |
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g¥ 3 AHfers 9n fa »sege ow 7
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WTHT HETE 99—
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Gerggs enrar Yeaineg g9 fa usmiea e gam w43 7|
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wryzT €39 mige a9 |
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TTEH () FIHEH ()
(1) uTEPHAEd (@) Sagt It usy @ =93 qod 9w atgT AeT I
(2) W& inf) Ugvge w3 garar ger@e st =afamr AeT 31
(3) d&H (7) & fouges =% Ivs s @@ was © faana
f&g safamr 7o T
(4) sEETS (W) auS &9 niAat 5% €2 &0t Ue |

14, “Aufewz afm o Geafae faore nis &g dawt © ndfime f&w mofew

T fagr o feust ag |

15. feg yzefag a9s et fq fafowr o @9s= a9 fa senuswfea faast e

FIEH |
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& 2HT foa ufdy & g9 wfenwr T “usmfeg Ot <93 s a9 | fem 39t I
gy argifeubd™ W3 &g 9278 | g9 Aaadt W3 JeHdadr RRE=T 96 o
oA Aaar § fAfionz seetit ow fa far 3t ugwies ©f Rat <93 &1t
firETet BT UST 19 § AaEaET gen 98T gdtdt 98 | 7 wifrdt et AT
&df It EETF |

raw &g Te-feew yinarsr qee | dfon § v nigna Anfers
guz A yfseas Aaat 3 yuz dufant © Gotar fsan3r o7 3% a5 &
Harfef Ifes G e dug R 8o i e I ee-feeeag rae 9% |
WS nitg-gmite @ g ufseet e a@ v uzrsarE fa Qo fan sgt &
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e  http://www. psle.ws /macrog/index. htm

e htip:/ /www.edugreen.teri.res.in/exploresolwaste / types/htm

® hitp://www.nationalgeographic.com /resources/ngo/education/
plastics

& hiip:/ /www. packagingtoday.com/

e hiip:/ /www.bbe.coouk/schools. gesebite /design / textiles /ibres
rev,/hitml/




FTEtw s amy Fgar fdner 71 fow HeEa w3 BusteT U 31 7 1939 &9 sretsts
HTOHE wTiewT 3 @R & Hod giet & A3 o9 Aanst 7 setets Aatwr Uer a9
fear| few &< a7 3 w2t wigat St garet & w31 Her AT 1 udg WSt famis sea
o fem= du (1939-1945) € 98¢ &¥IBTs @3ues or 209 991 iege sede
wE o 9 fan Jre dar 19U 3 g™iE, 78 govet @ @3ues guveT gy dfewr 3t
G &t rumTEt YiaT © wigHTe BT T Rat | few Qum € Bt fea sat areT gae A
3T goet ¥ BE niggt § ot U HEls R It e it | It =9 st S

T T BS |




W O S BT
(Manterials : Metals and Non-Metals)

war, Aeifan, 3T oife 291 Y Getufseess ye 7 i@t daFteas ddes I

~J yorget 3 AE T dy 199E AEST 4.1 few
foz are a& |

et 4.1 : yaTget &t 8y W a393T

TRI / UT9H feu CETE
(avEeTT / (9T F&T/
WO 993 dad
adi)
nfegs (BdT)
aBT
A%Ed
= ﬂﬁ
FUT (ITET)

gt gt BT uereet © &7 O Aae 9 A o3t
I5 7 AEST 4.1 fE9 g useg wor3t 95 | ot
et & wur T 3T AT AEET 7 | @ a9 fF 94
WMo dad=T di3d aIE I5 |

gt gt Bue & 89 ¥ fag A &9 I fsuafuz
T 7ot fegt enat § dex 3 AT fegt @ nige &9

=t wifeg ufesags Stmr due T 7

i JEtE |

l‘aﬁw_c; 1

fea & o fos, ffa as e oz, ffa vt
wEifan 39 = 2o w2 e isfis & 5
sFIBve s g abrgoagawde (fode
4.1 v3g froors 39 o few fafawr & 20t

59 4.1 : 985 575 53 2 [4% 5 g2 |
MTUE MY & HeE &7 &= BeT| 6 578 gee
@t afew &3 | wmifan o 39 83 &t ae
&% He v | few 3gt & fafowr &8 € a3
e I5HS & 8 T 6% = 90 | WS et §

Aaet 4 2 &9 fagras a9 |

AgeT 4.2 ; AgeT yegEt Ot gZeHIBIT

THg / uewd wag & ufegzas
(Guer T fapd™ / 2aF T IE)

&a =f fas

a8 ur gasr

wEtfanns &t I




AT =hpwr fa B9 & faw w3 wwitfann <t
I & g 3 Bt o v ufdeafaz G famrm &
B3t & =09 w9 58 dfen 7= 385 & e (gree)
few ufssafzz atz 7 Aawer 7| gt mrfee fisretnt
& rree © wet 9T e fenie e o wivt &
=9a I = wE J=a1| IAT mevifan gfew aH
YT T UEHET § BUSE ot 293 T S Hgg e
J=ar| o3t eT g fon € a9a 857 & d7 7 Hie
(Freg) 9 ufsesfaz gtz ar raeT §, gdledna
(Malleability) »ii= 8o T | fea i er fedlza=
7 | fa=’ gnt @fiwr J=ar 88 wF Usfis 83 =9qr
vee {27 912 yeding &df ga= | &t wAt fegt §
grat gfg pae gt 7

&t grt fagt usfea A Sast € 00 =78 ey
J 7 mfew &df| fa¥ ¢ gy 99 Iwafedt & gat
g=Tg=E of dfan ag faw few ffa daat vt usmfes
T IET IS O UgeE T HaEer I A9 IHT 9y
eI E ege T | fet Imafant © wioe 3 AT Bt
w2 ugHfed avdt gt © ves © few feg gt afa
Feae 4 7 gl ffq fawet € oy ads =% § Ugan
&% @Y gav <feenr g=9r | Gn e g faw gt e
der T 1 fag e wetE

fafamr 4.2

e g9, fan =z &5 fmet erysw gor ‘
HT &dl - T yaue B8 Aege fae s=rfonr
Ao T (937 42)1 2d aa Vi fEe Sy

—ﬁ

=4 gA3t © 5% fog fatow =t o2ait o=
fen fafonc § waat 4 3 f&w &3 g ueaar
&8 TI9V | i B wiF fogt ueeat §

A&t WF dusal feg Saaitfaz aq|
HIgET 4.3 ue'gst &t faast gisasT
53t | ueeE AOad / gu9sa
E i | icondunstar /iusalator)
1. &9 o &= /faw
2 araE
3, G
4 I It Ty

At S fa 87 Tt e, s wa sg Tt 39
HY'6d 76 Hefd diug M2 88 g98d 75 |

s

W | U IeEE W Fos wd fed
few fafewr o 57 fog fewGar At
HO®a a9t 9% | feT vt s
V1 & fitfipr it |

FYe 7 7 dF IAT a9 B ot IET Syt O% 7
ue, &at |

o3t = Gu g fAm s 85T & fiw 7 3er
&9 ufgsafzg gtz 7 maor 7 fustedtsar
(Ductility) My=TgeT T

gt AT v &q ot fle/use, og o fifgr w3
fegad erdagrean @3 e 9. 857 T Iev et
feg w33 3 fuwrs féar T 7 7 =41, 37 o= o9t
afaw a9 Aae T

at gAl Uer v S aer mgg 2ue o 7
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T 1 &t IAT e o oS e AEY 9 7
zaafenT Frer O 3t fFq s uatl (ringing
sound) Teri=t i Hs 5§ gz as ¢ ffg a0
fine =% % 0%, ffe sa=t 3 sfenr o3 o7
o T | gt AT o=t St @3 e we o 91 Aaw
T far faoar Sa o3 o gfewr Sfewr & 7
met G ofsa (Sonorus) MR O | gt F
fant I uoray ufsa =4f 2

thugerz fafanr ags Gugg wAt gfo Rae of fa
araHt »iF femst & poeg 9 75 | U=l frat &g
W 39 3 feg g 0O 95, o3t v e Os | ot
Tt Gergget o8 - wfeds, atug, mieHtfanm,
fea 082 ©F gwal fie &% &2 & ¥4 9 HE &,
ufss &1 76 wF JEHt W2 faast © 98 75 |
feq uogg Ut wHFETE IE | wurIt G

wrfe |
@t & g 575 afenm AT AEET T | HIEE! (W)
frige wfAdt o3 T 7 o & IuWs 3 o
wewar feg fuaat 3| fog npaas T

if Metals and

IAT &9 & Har #are &t ufawest I 77 T I Har
#are ot yStfafedr & e &g | At aurg VI &9

sty fous of oo &g aes & fafour giat
T 1 T fifumim /it fa o=t fafou=t feg vrawmels
g2 T | wiTfEas W Horatfiony € »ranivs ©
aves yIatfan & yar a4 |

wirfeas (Fe) wradlAs (0,) +u=t (H,0) — 7

HaratfEn (Mg) + »ieitvs (0,) — 7

fafeur 4.3
W&, nirfeds, wirartas W2 uEt @ uIt-
fafawr =7 52 a1 € HI™ € Uy F91E |
wanar fq awsr var & feds ag W3 Gnf
¥93 B2 wet feg wE | gat <449 fa Qo ust
few weae v gu f<9 ofde 7| Beas § gat
39t foeE 1w T yiue gHeTe 8T8 o= a18
foewn Uugt o7& ad (939 4 .3) | AT af =ue
T P WE IeTE T AT 7

e
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3¢

Frang § ST deer 3 R
qUd ¥ HEIST S AgT @ T o9
Lerag dfipwr Sfewr Sfiur T
vy dfanr wier 3 3 @R §°F ffa amat adt uam
i Aet 71 feg 99 uees U oEtgaEEEl
[Cul(OH),) w3 afug arg8ae [CuCo,] = fimgs
gur T | ySfafon s fadt T -
2Cu+H, 0+CO_+0,—+Cu(OH), + CuCO,

-—
fAmt ger

I= Has i fous @ ves ot fafonr § e
gd | Hastim fous & a8z 3 st pig &
Ut few Wi T 8wt IwEl /e g AaS St
WS 27 YN Fde a7

W 39t 9 AT yar 7 3AT fen & fae piawfas
Faar 7

ghT Uy df3r J=ar fa &% fsevm sl §
Ater 7| few BEt HaEtfmn © nrardls & gam
YT gET 7 | MY g9d Ut & WTEATES U HE™
TIe TS|
| e T Mot 2 WaRies © &8 yIitafomr

o7 Uy Faie |

fafanr 4.4

(mifteyus 9T T S yeaTEg giahyt )
uwged ABEY € gy W3 i Ame ave
ff9 56 »=z Gn & oY §3 1 7 RS 999
SudgusT g It gt e St Egs Aoz o
Tge & Agw 7 | fen & 9ot wfm 3 feg o
S nle fob- e fafasg 44 (a) o
feurfenr fapur T | e’ Ot APET A@aT FE I=

Fong & e dmrodu e fomm fRe &
wg (937 4.4 (a)] Ifomw & fFg Sge a®
< feb fan &% 925 o=t 9y gog 57 77
AT | &% AN ¥ 919 3 Jer fe@ )

fomm R ggru=tuEwa gisdas o
Tun €9 fee | o= farmmw & ot 39t fomE
WE ET UHE gHEE 8T8 wT 518 feoum tust
awag [Azg44 ()

e 4.4 (u) : A8ET UEFT & BT |

@37 4.4 (b) ; [Fewm vy &7 wim e ylys )
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AaEt 4.4 : SAEt I yat @9 O3 mI murat

L E g T &t o

FTHEE Ho g

1 awfon oetganets

nafe@foa nifis | nwed

AEEd W3 wfarias o yStfafanr 5% g5
T QUH o & A%Ed FEMEATET 9IF 71 AT
A%%d FTEPHEATEF § Ul &9 wse gt 3t
wefelan wifrg yuz der ) uItfafer 75 fay
warTg fogt 77 madt §

ABEY FretaAEly (S0,) + uet (Hy0)
— wafe@am wfz (H,S0,)

rafe@an wine a18 feevr § && e T 1w
I3 T WOrET € v EATEIE IETHE HIUH € J¢ 95 |

GETRTET & &W S T ¥ Jave T urgt
© & wre 53 & ot e e R ug 93 T
Guat € &7 et 4 4 &9 fed | Quat féw nfasg
3t wE worat @ ufoarE w57 7 wrEies
_wmﬂaw@‘@aﬁ‘!

(o) U2t @ &% uyItfafaw (Reaction with Water)
ySHafanr aaetut a5 |

At U3 mu3 ySifafersts 3t ) feo
WEHTS WT Ut € a8 wifoig 39 ust-
fafonr geet 01 ySifafonr e s e
gt ier gt Sifen st fem & Gt o 3w
g dipyr mieT T

fafamr 4.5

Witmirie 2TeT o e ueefe= |18t o=
(UEans & A e rrearst bt e e mgthng
T2 o 282 & Wad SN ded © o ©
maed o= | fer & favet & g=a aieT T0)
ffg 250 mL & dlg9/ &9 = foew &6
fen & i Ut 578 I B | TS H=UAT 58
fog g Aghi o3 or ggq=T a7 | fewes lug
derd g fendmreG T fes e ge
ead fRu sz 56 |§ R sue ighm S zas
& Hiag fE9 ur fe@ | reust ygea ye 56 |
e 8% m dlae 3 ga a0 | A yShaferr
e T 7=, di99 § 50| gA! & wiagw dav
T 7 @t dieg gl T famr U T e W
at8 feeum et 578 Uu= 99 | s Iaet 3
AT yrat 7

8
R e - :_..h'."}\.
637 4.5 : Fatnr &t yat a7 y=iiatonr
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It 2w fa At wat &8 3w ySifafonr
ageT J | gF 99 T3t ofgar &4t gaeit | @eoae
=0, »ifeas uret 5 3t uStaforr ager )

M™H 39 I wWurat uE &% yItfafer sqt
agetT, e o oo e suz fafovmils T raatr
7% | few Igt ot niorat § wret f&9 Thedr Aer
& | Gerage =, THEIR ffa soz fafewts nirrs
7 | 7= few ygr du= 3 feonarez 897 31 e WaEaN
o THFET WaAtAG o Aued 5T 9=, fow met
feng ur=t fow dhor e T

(®) Fagi E'T'?’i'l!.??fc?f'c'.“h!"' [Reaction with Acids)

Iy fe=ue gaaint 75 |

fafanir 4.6

AETTA

Ugsast & Ha & winge 608 3 e
SH I \BYSET S5E Bl ISR d%E O =aS

g |

Areet 4.5 fé geiHT oIt w3 wgrar

aHE Y-y yguEEMT fEw 56 w3 Q57 &
A, B,C.D.E W3 F &' 885 ad | F97Ud
€ RoTfEaT 3% Uda usuae! ¥ fda-fog
99 SmlL gsar aelgasias wins ue [yt
fafonr or eurat yasy ue a9 |7 85 WS
fw &t ySifafeur oot §et 3 vowsst &
H37 geH 99| 799 UguEst € o € &w fiw
gger Jet vfen & Set forE ) fedt y3t-
fafonr oretsasfoa #ifaz <t a8 3 oma
refetfos vifis &= Soo6 1 wuE (uat &
Araet 4.5 fEg fay)
gt oIt viF 3T, 3T &% FY-2Y yad
&% YStiafonr gaety™ 5 ! uauasni € Ha €
% guel get yriew of St fenrGe 3, av féw
‘uiy’ dat fag uer get At ?
AT 2w I=ar fa warat vy 39 F It
gadtt o5, faost 'yt dat €@ v gset O 3T
hpwr far aug oee oetda@foa wing &% Ty

A&l 4.5 ¢ wwwe’rmmlﬁ'ﬁmrr

= fids ti.a’lfaﬁw yaifafan
qHd & IeH a98 T g & aEy 95 F
IUNS T ITUNE T
A Hara iy fags
B meHEnn (¥fes)
C wriEgs (& 39T)
D ayg (fest agt
TEAIST 379)
E Eagt wr anr
(urgEd)
F FEEe (uiEe)
yegy : O3 B vt 49




w95 3 =t yItafonr &at geer | ug feg mefelfea
wins & yStfafowr &g &er 71
(/) wat &% yIFtfafen” (Reaction with Base)

ﬁhwm?

mifmipusr amrgr yedirs o=t o

(FEH EISEAEF 7 WS 5278 & AH eS|
=T e s ovlgeprels oine &g 5
uSmHieE RUEST &% -T )

ffm ugumET feg RgY TEiEanEls e I
e Breint 3-4 et 5 mL urst f&o uw

a 925 | fen few ffg wmitfanns efes =
ca= Uy | fee et ot wien & 3tat uay-
B8 € fT € 3% fen§ | forrs 5 Tve a9 |

(c1)

et ufesags &dt

[B)

“whr gt eerEet @ ¢ ufost star ‘uty' g
TEtEHS o o 89Ut e @t 71 oIt s
ST Foett O | a3t aht wat &7 y3ifala
BT I8 |

() Feweus yaifafenret
[(Displacement Reactions)
FNg A%ee WI wifegs € few ySifafenr
fafenr & ore g fAost 3t g VI e s
At | v, @rett v 99 yStfafanr=r & Sty |
fafamr 4.8
womL e dlae G I €57 & A B, C,
D »2 E 398 g9 33q Hiad &9 sauar
somL U=t 26 | mea e fEw f¥39 4 6 (a)

fee wone ywTant f&s goa = ffag ewer o
F U BT |

Higd A : AUT ABST (CuS0,) + fHa a7 ga=" (Zn),
Higd B : A7UT A%ee (CuSO ) + BJ a fa® (Fe)
gterg C : fie ABEe (ZnS0,) + ITH S J=aT (Cu)

Htad D ; »feds ABee (FeSO,) + 38 @b ar3gt
[(Cu)

dlaq E : fda Asee (7ns0) + B9 <t fa= (Fo)

fgsa 4.6 (a) #= (b) : fermaus ysifalorer|

&




o diget & g A 39 fagt 8 ue sfve fef |
S wruE yuet § &¢ 99 & fomas a9 |

IHt Fu-Ty Htagt o at ufeeezs we T ¢
gt ufgnr 3 fg fefg oz et o3 & Gr € Gfae &
wat iiE few fengfuz g9=t 71 Hlae A €9 g
FUE ABee ¢ us feF aug & fewarfuz g@er 3
few ®et giud ABee ©F &% daT Mfey T 7er J
W3 dige € §8 €3 gug = 3% uwEEe Ayt 7
Frer 7 | yFtfaferr & T feyd nigne usefig g3
T AEeT J

aug pgez (CuS0,) + fag (Zn) ——
(&tET)
CER: T (ZnS0O,) + gug (Cu)
(Fats) (BT
gt fen 39t dtag B f&w g eat yIifafonrr
& feyrae 91

W et A3 B Rege
ot 37 | Ui W5 T @t
geyr dfadtwg C. D w3
E &5 avt ufeeezs faf
&t afemm |

gtae C feu g & g'ug enmar wa glag E
féw nrfegs enrar feraus T Raer AT el I97
gtagg D &g wifeas o feraus afug ewer T
HaeT HT |

fa€far »mt gtag ¢ feo gt ufaeags sdt 2ue,
wHT few e I udw maw of fa afuw fifa neee
fee fifa & uStmerfuz a5 € Aaide 501 91 udg

fag i 7e dtaw A fee fia, aua & yImarfuz a9
AEET J, 3 Hag C &9 ahe, fda & ygmefuz
fa =dt a9 Aaer ! we 74 fefamrs vs vedt
wEIg &df 9=t | fea Jat & wog 3 feufas fomw
&t yrsst gavt 1 fifg famr feo T fa fide, afug
w32 wrfeas &8 wu9 fafowwts T e =09
fafenmdts oz, e fafewsts oz & fergfuz
UTg & ySauz SOt a9 Aae! | I AT AHT AaY
J fa giga D w3 E "iae o= feraus yIiiafonr=t
fa =t Tebwt | st 20t fd=, wirfees w2 afug
feg w0d fafawmils e fafenrts oz gy er
e BT HEY O 7

4.3 OFT T WO 3T EF g9T
(Uses of Metals and Non-Metals)
TS e e e g ger adler g fa
fa® o=t €t =93 wHlst, Hea dighyt, a=met so,
Suarfo, Getifara o FHTE, yET waT@E T8
H93%, U2l % 5Esd wife ¢ fsans f=9 a3t
et 71 AT g9 M3t o =93 3 < A 999
e gy fewony =93 foat v odt 1 7d famem
7 fa 2At &7 = "at e & AEar
o wuE oSt e wies © &9 ggdt o3 fawd
AS e Ara fafan wi niee 8 7 05 |
o wuat fAgt @ a3 yet few dfewt @ =1
et |3 e J|
o w3 fam @ =97 uet ddtaee fafonr feg

atgT JeT T
o niurg fam er Farst o @ Wm wigheafed €
gu f&a madt 3 Erfenr AT 91

o uzanmt fEg =33t Fet wura |
g9 Jd 294 = 93 AaT |
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FTEzd & WE Adtg &9 nifoes

W mfewr 3 fa Ufewt fae
rarEtfey fimer 31 for G857 & o T ¥t 7| Ha Fdld =9
fam gy few fimer 7 7 nifess fag T 7
IRt A2 VI &3 i 3 fa afefea uStfafour=t o9 o= uoog 5=< o= | feo veeg G5

yereeT F i 3¢ 95 fagt feg ygifafowr 39t 01 o= 7 89 uerow arfefea yIifafedr e,
&5 g9, IOM wod, ¥ faasEt vuwes e I9 fewfez &3 &3 7 Ao, 3t @0 'S
myeer 91 Azey oy 93 T few 397 wifess g aogs =t 23 05| 33 © g ays fee feg ot
ferr e v I 05 e S Tt ag T et e aet T ST @ Ffm utemest e 3= ©
yeHTENT T e yFTE a4l Uvr | G@Taas =6, O 98 ¥ Uawe Ui gu &9 &9 wiE =Euy

F&ed € USHE & NS Jer O

g2 glods feg uemat it nizfores famit o=, fegt & s=8= =& 3= & Afuwr Aifig T
yrfgaga gu féw fime =8 337 St Afiedr 94 3 20 &1 91 w3t W3 siw gt © gy few J3T e feg
HISTYIE eaditaee J| =09 33 oIt 95| 20 T iie murat 9% | gy QuuaT o5 fag fRe ot
w3 Ot g2 F gE T5 |

Yy HEE

UGH'E (NUCLEAR)

g%a (CONDUCTOR)

ferans ySifafenr
(DISPLACEMENT
REACTION)

ferdterisaT (DUCTILITY)
3T (ATOM)

599" (HARDNESS)
FetemimaT

(MALLEABILITY)
a3 (METAL)

Quurs (ALLOY)
MO (NON-METAL)

gfsa (SONORUS)

gt gt fifami

=
=

2

ot f&w gy 99t T 7w fa wigrat i ave &4t O
W 39 3 OTaT FEiEHE e fudtedts 9 O, argrat
GRIE L

LTl e T T i i e 1o e ol e Lt i = e e
Udg MOt aat gemt

AETEE 3 a3t wrartas a7 y3tfafew soa o3 wrenrdts
HSTE T O& o YTdl HH © 9 I8 | WOTET, wWEHAS
o AT SWET geT J

TEAE 9 T gaePHT 05 | warat yrat &7 yStfafanr
Hdl AT |

TEIFAS T gEET 98 | Y 39 3 v St ST 58
yFtfafamr st aeatt|

g3 It yrat &7 ySifafanr aaq oEtEys o fee as |
20d faferrdts orat, e fafanrdls o=t § €6t © oz
wfae & A8t uw feg fergrfuz a9 fodht a% |

o3t T nigrat O aeET des B gt S93 a7t 9

Fefamera)




1. 35 fafunt &9 fan & de o 9ea feg ufe=afag st arraer g 7

(@) fia

2. T5 fefipnt fe faosr gea mat T 7
(& At ot fusterts g9t 75 )
() AraPt It fudlEEts St 95 |
(8) wy I3 F o=t fudtedts 5t o5 |

4, 5 fox aas sl (1) & 7 33 (1))
(&) W 3T T T ITET &E faferr agehd aw )
(v} Ay mo= fafordts o3 T
(®) ae, ffa rsee ¢ uw €9 g fergfuz gee 7
() &% & MY & It yruz St a7 Raelt a5 |

(") TSI

(A} wTaAES

(
(

)
)

5. o fest reet fem gr=t o met fost et 0| fegt aret @ wiorg 3 U3t T

wrat f&9 wige g9-
mEta. | T=E
i oy
2. T EL
3. fugtertasr
4. FEIEH®BIT
5. Eulg-if-uory
6. fameet o&a

e o st




10,

11.

75 fafipdt € ga= oG-

(@) wEitfan € etfes o =93 Ivs migEt § Bues e atgr Arer d1
() ST E 9H 96 T feHars o' ursEl umeet 3 gedmt 75 |

(g aue, fia & Gre avg & us &9 ferafuz 59t a9 raeT|

(7 At wiF Tt § fifet © 3w & T afer 3

ot It fET & warg & wievifeny © seawt fee du rae T 7 AURE &9 |
J&t fedt rget € aey | fem gr ueer g aw as 1a'er 11 feg 8T e gy
Qutrar e a1 9% | T@W | € ueTeer § aeH 11 &% At e J9-

B I B 11
(1) di&sF (G "HauTHieT
(2) wfEas (nf) fawst Tt 39t
(3) n@vfann (&) Fvs et suesT
(4) F9EE (/) afos
(5) AUF (T) HHET
(6) Hadal (@) T8
at ger g w7 -

(&) gmar nefegfaa »iff aug &t uge 3 ufewr aer g 7
(n) &a ot fas, gue Asee ¢ We fu gut At g ¢

wafug yIifafer=t w2t mitaget fai |
ABal & Bagt € a8 o e geer 3fewr gag foowr iz @ T Uer 9= =5t
dm & ffw ugusst féw feds digr -
©) Qv dm T rer § o=yt 7
(n) fow yaav fEw 7= =@t grdhnit ygitfafanret & gave mitage fei)
e fos dt3m wruat Wi @ &8 Jiswd oF gavs 2 aret | @0 et i & Bfewme &
fen 996 BEt AE € UT'E aifae fog | e fes Ao Go afad suw fomret
IG5 & S fg Gt erag g iz T famir 7




Rtz Mias wut - fafonrmet w2

1.

e 99 U HI I vu 3t © Bet gOd 99 (ESanares) favra a9 |

g (S99 urat /st v 51, @5 € Ifgg are, arfefeq g wig =a 5

=gait ga&T =t et 3

féa Barg @ aran mEw I W& w3 2F fa faw 33t ozt § wfen mrer

o

Fa5 BEI JE YT BT | yEar g9 w3 i fent 3 fa iy fatee fanma

Fal

g3 &9 nifeas, wmitfenn w3 fig € 3379 Aast & et yuz

a7 | fegt & 3799 © san R9 few§ Ifev e fan gu R fime ow 7

HTT few Sgur av |

U Wrar-fugr/amient / Bfewfent 57 gour a9 fa aifud a6

&9 gimw & zavte fag fost =at 31

76 fevlmt SaATeter & =4 »iF or3t W3 marat € afen o wde 56

chemisiry. about.com/library /weekly /bl050303a him

¢ chemistry.about.com/od/testsquizzes/chemistry_Tests_
Quizzes. him

&  www.syuum.com/egl/online /mult.egi/squizzes /science /
metals.tdf ? O

www. gesescience.com/q/qusemet. himl
o  www.corrosslonsource.com/handbook/ periodic/metals.htm
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— e
P e oy (o
dl e EFESCINT

AT WrueTot Wy et SET et yeaet §

=93 &9 fenre ot fout €9 gy aua=
f&g fuse o5 w2 gy o feoue Wayl afmeT &%
atgr fam 3

fafamr 5.1
WS FHTET Ales fog =93 e ¥ ueeEt
ot féa gt 5eE w3 G5t o geadt AT Ee-
faaiie =aar €9 Saitads |

geadt

Hﬁﬁ?ﬁ-{:

st few gt f&g o=, urat, fifet M ufem A
7% ¢ fafa fea A geez owrer Quday Faed
7w 75, feg ge93t Ao [Natural Resources]
MHEE Y 95 |

(Coal and Petrolenm)
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f&9 deaw (ag) M3 IHNE of Afadt gevet due
TS |

fi5T 5.4 : (o) T B A S (b) FTaI&FUT
R A% (o) 39 Fe mfag ST RS




& It vieaT Bar Raw d fa g e faggrsar
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AT Uz 99 T fa o9a #l= € wax wer 9
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(faQastim) § ufsere rae T IFg s R s
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A& g% (W5 uews) (Cytoplasm)
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feq fég famr & A=r & Wigt w9 Wist sargw
e gevEt due § fonfaz gaet 41

It fuzst mrg &y dfonr @9 umes &
wd uF g 7| few mfoerfe f&9 wt ugter fa
HZ ures fa qaw &)
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(Modes of Reproduction)
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Agn' f€9 UAES (Reproduction in Animals)
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4 fazwt
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9.2 fﬁaﬂum[Sexllm Reproduction)
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59 #&s War (Male Reproductive Organ)
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75| fagt & wieg (Egg) 0T 75 (37 9.4)1
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f5H9% (Fertilisation)
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Fad 9.6 : HaMT
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fdsg 9.7 : 55 & »F
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FIe ' fea™H (Development of Embryo)
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®argtg fegfag T 7 At © fix 4@ &9 a=5
AT 71 (937 9.8 (b)11 fem = s B8 RAYTT
Fatg € wiar f&w feafrz T afe o5 | few feafrg
Tt ga& & 99 afde 05 | 95 Hual of deg
3 sfog ater T w3 feafma der afder 0 [fH39
98 (dll

H9o7aT [Uterus) ﬁ%’é‘gﬁ?"’ﬁﬁ?ﬁﬁw
ger gfider 7| Ju-Jat fFs-fds »iar fas fa T3,

637 9.8 : (a) Ganim 7 5257 #F GO 3 g9 € feaH (b) B o o e aiar
(c) Fg& &7 Foeal [ gue (Embedding)




U3, fra, »iyt, d& wrfe feafma 7 #fe 05| 9=
& Qv werer faw &9 A7 Adlea war ot ufoere
T Ad @R (Foetus) gTrg=T J| [f¥37 99 7
ser e feam g TR T I Wi a=an 69 &
wan faet 71

fi5a 9.9 : Foeval €9 3g=

waait &9 <t vivgat fares dor 7 W &t
Way w3 318 It 3yt year =t et § wav foet
T ? IRt AeEw Ot T fa yaen dfeut § may &t
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°% M O (Force and Pressure)
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fafanr 11.1
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11.2 =% yanue fafenr & aes Soe 75 |
(Forces are Due to Interaction)
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fafanir 11.2
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1.3 %7 €1 iH°(5 (More about Forces)
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11.6 AUdd §5 (Contact Forces)

Ul % (Muscular Forces)
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& aey of B9t St §¢ @9 vEy &
dy 39 u=t w§| g9 Hie € TEW T
uet & gy o Geer § e & a9
fen yfafonr & a9 =9 o979 | &t 3T a9
"z € g% w3 Uiy f&9 uat € aew
oo e gy Aoy uge 7 ¢

@57 11.14 : 3% 5955 € I8 T U=] e
BT rEesT o WEl € a8 € 9
&3 fragg ager d1 |

fafemr 119

yemfea @t ffa =% 8% AT utet A
8% (soft drink) € =93t #r d&t 3% &
Aae 7| 939 11.15 &9 wowe »ign9 3%
T §% ¢ &3 d% Adhiter &t &9 & &g
FBaTad a8 8§ | nifior g9 & 58 g9 &
&8t & f¥fa fAg & &g faor 9y a9 w2 feg
#5 5'% 035 v 55 ygT fob | glenfes 79
fa vz ¢ sBEEF vt v a uvat fimer &
3 fem & fuwst AW &% dait I§F g€ @
fe€| g9 <t a8t @ fo & faforr 118 &
nwERg fig uzst 93 of §le &% g a9
fe€ | o= 3% & uat &% »ior &3 It &t
2ye T ¢ few @@ o9 & &8t € o €3 et
aret g9z ot Hie fal &= At T Eam oo

138,

fafamrs |




dv wat I9 U | &t 9az ot e @ gmn e
Fet wimd wr@er J |

(

\
= =

f=a 11.15 : ©F 5935 byt glea 5 o9
yger g/

fovs fe& fa gz <F die & 5935 @ 98
&1 w&fa uw = sfenr famr 7)1 &t fer mfast
f&g guz det or guer foo eawl@er & fa wat
993G e gear @ St ew ulfer T 1 owE
few &t 99 gvadls e |

fafenr 11.10

umfer ©f fdq wat 83w A fox amar-
a9 5935 &5 It Zmew wlge v wat
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feg Tmizst o8 3 yg ur ra | few faforr 3

657 11.17 : feame] 439e® & g=7-&8H €7 99 prfew IUTH TWHIST €W © WIdr = weEr

eEHFS! €7 & 595 3/ gar fapur T=er | www &9, & g w3 AT @
1407

fefamis

g )




&g wat g=r g% we ae It fan S sy @
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fasa12.8 : 307 CaGS G € I8 WH AT TA|

few & Gue go ostargd St 71 3918 € FEE
gt ggdtfab ariz fagr12.8) 1zdtas=s
HenE & Uew-Gudt ust gt witnit fudtn Gzt
Syt TEart |

Fa1= &% gt 2 Uer T Aael 7197 fitet I
garg (fggg 12 9) 1 FTatmage qae T 7 A% 3AT
wifen =t Jtet & faw gevd I o8 @a=Ee 3, 37
Gonfarez 89 ¢ fe=e 12.10)1

At feg &t 2w g2ar fa fawset fvang @
gy fifz 9 a%@= 3 GF o w9 9y T 7o T
Il mfadtT 9o Ardty @eroesT © Aae O RgT

fa3g 12.10 : §91F © a9 HTon €1 3181 & da135 58
Go war ez Bl I/

feg garg ewrar gt Uer 3ot 31 »iw foe 7
Wt fam vHts ©f =93 dav oF 3T goE T Uer
arant = ada arel Ganr sHe 7 7ot 91 98 fay
Frar f&a wiAt garE § Uiz g9 < dy Quet ot
gagT aardr |
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12.4 J91F eUgeT M3 weget

(Increasing and

Friction)

fuz® gar feg ot 2f § fa gy omat fae
I Agat dof J |

&t At ae feg Afewr T f goratst g3twt
fEggerydeefal d 1 fe3g12.11(a)) 15wt
Tt &t eom sm ueE s @S os fare aas
AT I %% AH 19 i ofde T | few 39t aar, zaa,
T gEIHIT ¥ ofeg =t yotow d° 0% fam &%
Aee &% ST 9 ugs dait 5=l 7|

~.
-t

37 12.11 : (a) G w3 (b) 27feat ety 5 3
gaterg g2 & gare Turet wiet g1

UETEM fEg sag UsT ot =dd gaa Wi A= 99 &
Fars ' T g9e o7 | A wiFT 38T irelas 98Te e
Tt 3T GR © 9o Uz udle & muen &dt aee 1ug Ae
WHY 5o Bi=d § eu'g e 7 I fev g og © @as
faw &t a1t & 3 fée a5 w2 udh it gaar 9o
ad feer 7 | gt fog Sfpy 5o fa gaat @ fug<t
WuE 78 §F Wt e o5 3t d € muE
g aftyeearueaa T T as I fa = few
T Fdd 9ail UaS 527 AAE |

Reducing

(undesirable) fen @€t »iAt fom & wer@=T grgtar |

S 97 €3 ot 979wt wlea 2@ femare
Jifege12.12) ' 9wt feo &z dter o=ar fa v wint
It 3T Td=THT HATAT BT WHeE BT O I ElEs v
Hed @ wafas (furget) feg witst @ arghdts gart
HaT3T (efficiency) ﬁ?ﬂﬁﬁﬁﬁﬂ?ﬁﬂéﬂfl

G5 12.12 : 3915 We 595 © Bel don 95 BT
Qa7 festan famr 3

yafedT fE9 m@e of 3t @9 fegt &t Pq usst e
g= Atel I aFmE At AT ot feg en g oo
&dt Age (fE3@ 12.13) 1 few 37 Hiswwarer
nig9 dus oy aEt gF I we T AeT I arst
Afod T wi=td| go1F ue gd6 1% uSEdt §
H&dd (Lubricant) fde 98 | &y vAlsT €9 rava
v gu v 3% ot =93 57 g9 < Auw fegt it
71 €8 I915 we g9% set g yatet € e
a=T @t aret €t =93 i3t /et 91

fe'3d 12.13 ; FATA (Lubricant) &7 Yg= |

)




fafamr 12.4

i 2xaTard FaS o 9 Uaiinst 56 | fegt
ot wisft I8t @' Wrfiem @y A = & i €43 o' o @ marevitas S| fesT €3
WIe f€S REIT € T4 F9 39 fe'y w2t forge a0 (g9 12.15)1 7= faas
iy i % ey g e 2 f ferame & vt T
I Usfast WHalyT o5 | UsRs e few ya@e
et ardt & 2sst ot afde 9% | ot 2Rt nige=
gaTs gv < yge 39 F AU 541 wﬁﬁmﬁﬁqﬁﬁ@ﬁ?‘fw
& meret| et 3% Augs Wy adt 37 I so@e N JUrs e Tant g 7
e O fera a7 nifswigTet o9 ot 3t It Wit t & @t I et @ 56 du
gett 5 | g fegut T g a3 fomr g 2fimr § 7

AT wigdt W3 T3 79 AN (luggage) 3 I89
®dr T4 T=d97| wifed AHTST & SEF 2T gaT @
wAET &% fue gaer T (fF37 12.14) | wiaar
fa€ dev 7 7 o uzT mEE

fege12.15 389" G5 lagw et arst |

we fo'g =g edl =0g St AgTE 2 =wat arst
ggeld I GREr Tt € yIeuE Eust d98
(rolling friction) &fde o0& | 2%s gor= Wz ad fder
7| far erg & odt eng €3 reas € gwafes
WS TP 9T oHE mATE de d | fedt ares dfa ama
& famir A figeT miAs der 7181 o= IRt An
wae 7 fa udte €1 59 § Ha'ut qral bt Saint
wot f&g farfewr aier g ¢
Tifdar of 293 &% @66 (ee aes e grdaer 7|
&3 © U™ miz wrelast fog udt miz 39 (axde
and hub) € {9 9% Sfdar ot 293 fer 2t vy
5 12.14 : @857 (rolling) darF wer f&et 7 Gergeet on (999 12.16)1

152 fefamms |

=




ST 12.16 : 7% S#laar gaiF wWe a7 foe a5 !

L .6 3d& JddisF [Fluid Friction)

gHt Ar=v T fa o= 5ug o@dl M2 u3sT
(thin) det T | fea =t fex f&w arst a9 ==t o9
eAg &3 991 vw @S I | fem 39T vt vg e
7917 ¥% ®8% g5 | fefamrs f&™9 9 w3 ==
& ffg ot & ‘ga5’ foar fapur 31 few wet wirt

afo rae of fa gos nirus fog arst aas ==haT
gt €T serg g8 BT 05 |

mmwﬁmﬁ%wg I%Er_[;lrag]
=t afde 75|

far so& €3 59 =5 97 85 €n &
Fow fEg iy arat §°3 fadaa aaeT d 1 Td= 5%
THY © BI8 I Jas © A §3 = faagw
Faer |

mEe 7 fa Ae° sraw fan Ias feg arst
FIat TE TR I B mE s @Iy ugeEr
der ¢ few yfafenr &g @57 St @av apwraet 41
gueg 3 fuee oa | Ust w3 et 3as feg ast
aoe I% | G5t € mate o fearw few g9t ofenr
J=ar fazem oot e i o €3 ueu@s
feoGgtet Qaarer sara we I we d= | AT
feagt mast a9 s VI e ufgnr At |oeet /oe
Tt ras 3 fers sre 2w (93912 .17) 19T IHT fem
ot pas w= faw U=t &t mas <9 ae mrsar
sye 7 ' wiAs feg g =uat @ feadts femagt
AT IS [T IeEammFweTae|

fosa 12.17 : o7 T8 Fo7q »F Vel o Fawm € g ANa =T
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UHY HEY
% ¥nifdar (BALL BEARING)
4T (DRAG)
98 9T (FLUID FRICTION)
FaTE (FRICTION)
w39 ¥U& (INTERLOCKING)
A&J (LUBRICANT)
Z®&T 99T (ROLLING FRICTION)
A& HI% TdTF (SLIDING FRICTION)

rfefas 9919 (STATIC FRICTION)

|: gog se ey gges

gy gaat fee i ozt o feqg seer ot
feg <t W ar=t & fae se@er ot

yag o AUy a3t @ onET feay gaerar
gags Agt e few

=g €9 gy ARox

(5" 8= L i

g fEer ot i art & wefas

H 3 ware ot-afefsa, moaerts At 2551
yag A S iv us S I5 ot e
ger ot o G1, e R o ae |

AT &t Ao

L 91

£

£)

L1

3]

13

LE I Y

do1® Muds fE T ay & g6 & feg g argt &
fegu saet 71 feu &= 387 I @9 q9et 1
dais Ausy €9 © 38 © naw B3 fagss
argat o |

fe'g a® 357 © ¥ © oot oo fegt gt @
wefeHus of sene @3 faggg goat |
day fen o €3 fegse wadt T fa @ AT
feqg or & fas 58 5% eage 06 |

Atafga gaiz € aood 996" B go9et d A
wirt faw =ng & Gy <f fea &t afedt T aigt
&g fenwr@= oF afam ao= 771

RIS EHTS 313 8% a7ad 8daT Hd douT J A
get wng fan 3¢ 23 §3 Adast arat ae=t
o

HIg=HIS dai= Afafaa daig &% we It 7|
daE AT 5a3 Aatet fafonret sl
HIFRYE Jet 91

farir AT & yaear 9T & g91s SUE AT Adel d |
g4t & 38t mF TosT ¥ g 9918 SuEE
&¥t gdlee 92 A4 g6 |

Fo-ge g1z mMegrd! (undesirable) FeT 91
ABUE BT 3915 & wWe Fi27 9 Ager I

e aEt 2 far ot @Az €3 255 (roll)
It I IT 2HAT 9IS 979 o9aT §Y el o |
SEAT 9915 Haa= adlg o I&aT (=9 ule Je!
ai

et wRtet fE9 w7e anifaar & & gor3 § uie
F=rAeT |

AE® € & 9919 H% & Uiz ai3T AT AaeT J |

fefamrs |




BT AE™S gd—
(@) ForF feg or @ Auga e il @ sagmt e agi e fag e

e fegu aget 71
(B I GG rvssmmraiiniparses Jer gt 31
(M) daHEeg @3 uvBsafegma amaamg e T w3
(T) FITEHIS T HiafIaq garg 78 oo get 91

g9 gfon’ § Iuat 991, Afafaa qore w3 Aea=Hls aa1s © a9 U8t § wew
Wﬁ?mﬁﬁamemwmﬁlﬁ?ﬁmwaﬁﬁmﬂﬁ wat

wirfgar minue fuge™-a9 & HaHaHd © o €aW, AaHeHd © fare gar, ean €3
fesE viuyga m3 IBE G gt diag fessyv-sv R @3 sTrom as
T gH d=ar-

(€ Famavg o farsT 29w, FaHaHd ©F BaT 29F, WyETa, 8T

(nf) HETE, IV, AaNMOHT ©F B'ET S0, AdHaHd & farsT 29|

(F) IS, nigEra, FanoHa o Hfeodr gow, Aaawe o farer gaw |

() FaMaHd € faT&T g0, HaHgHT ©7 H o™ gaH, IS T, WHEd |

is 8§ I viruE Sna § B3 ye8T 718w €3 ot I8t faga 5t ¥ mewer
79 ad ot 7| fegt ©°F 591 9o 5% ©f fenr sand |

& BE TowWesT a7d5 ATEE @ YTST &% 4t '8l HaHaWad @ fai ean 83 @se
e | fon fars gom €% 98 nis T=ar 7 ot | nrue €39 o a9 O

fugrat fas™ =&t T (spikes) fa€ ufose o8 7 feorfynr a3 |

feqas & feg osar s@AT dae I I AT S G ear @ aarsar daaT JId=
TUq 3919 98 Mgd< gdar w3 fag 7

femifir &5, Regewts gai= Rfafsg o= a8 We fa@ dat o 7

TI5E 54, 3919 fan IgF oaHE we fige 2= J1

. TI5E 97, 398 (39 a3t avs TEht sHgwt It nas feim famy & o€ s Ee

I |

&




——

fewafas miows set - fafonret w3 Uaae <

1. FostueStusfeemadatgiiard iferus e dywfaa e gafead ae
fagT fe'g ig © AW 9919 /f 3T How g9 odt ¢ Af feau g adt J Imust s €
gufes dow §'F fegt f8'get § Bfes sy o yeafRz a9 |

2. aBUET a4 fa 5913 eTad HIW § w2 | fen &8 Hies fan 39t ygtfeg g<ar|
nifratdt ox ufgrfashyt &t ast 5276

3. fom wfrat gars 3 76 AT uat Tt J3h figet o5 | Fy-Fy ust St
I o IEht B UdE 89 | UE JdEt O 295 &4 |

4, feq fuser g€ - wiior &t fe'q yal 9t 86 | few & zow o | foga f<e
CIRTE MEAd fan el s o fenen difem & I @ § cor St S Et @ wowe
¢ | difew & fd=v 12 .18 &9 von® nigwd © fiat €t morfear o& con @
Suad Frar &9 75| 29 € woH-AOHE TR FrElst €3 29 e | feg
HisHe3 99 fa 8a WS <7 0 fg urar § 27 &9 mAmst 578 SwriewT a7 i |
fe'g Hiea dur gar & § §n & 930 <9 feye nigre s €9 8we |oar @
setfafert @ ea g G st faGuemesa T aws g maioe
zow f&F wifer &t g8t e da= & o6 wien & 391 § odr &% zza§ |
grar fe'sr 87 o€ | wien &t 39 999 5 © a9 58 e gy a9 &<t
JEoH S AN ez e ag 1atder g ?

WUE Yu= ot fenifumr a9 | gt gt fer wes™ o 3913 9% o @ FEO RETfUz a9

® e

&

fegg12.18
9 FreaTdl UUT g6 BE 0o ey Senreter @6 -
®  http:/ /www.school-for-champlons.com/science /friction.htm
®  hiip://hyperphysics. phy-astr.gsu.edu/hbase /firct2. himl
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oS
3 Q?ﬂ' (Sound)

T Ags few fae uzr Saer § fa didhs
= H3IW T fapur 9 7 g9=y & Wit & v At
yIa e AW H AT d I0a e U BaTAET
for gora va= I St »rfewr T wawa Uat &t
Mg pee gl s e d fa adt sog <o
faar T
AT Zar-feut ot 47 43t g=qit | fem ug o9
wa &7 & on fusat § egaT dv 91 wiwt €7
U2t g5t = I <t Gn fumet § fa= uzmT mar
mter 7 fa @ne a get fugat 97
Ust B AF dies @9 89 vo3=uds mas
7| fe'a ga &% Auea ads fE9 fea rrat AofesT

adel d| A8 g0t ufimt 3 o5 gt fam dhat
gateit AeTe! fdemit 95|

WMTUS 979-ded HEa B g8 Taii &t fga
el 97T |

WS AG® © Halt3-aHd i< 3T dret, 39T,
TIHEHH Wi AT ST gabHt Aee T (fese
13.1)1

uat fae e get 9 7 feo fea ras T ea s
I fan agt et g ' uat §mt fa= g e ot ?
wftrrfe feg wt wfag @ ag yast €3 feuw

Farar |

fega13.1: T HTIAFI

157,




fafanir 13 .2
sz o ffasr abifengfeaviaafes

vibrating body)

fewe nizwe g Uafms aan €3 53761
RIS AW E, A IA TN IR, GO ARMIIH A gt w3 it g © f's © Ushiet en G
MEIR AEe T (W U Tt Uer s IR I s go qum 9 28 § sowal feuad e a BT
fenggoa st o feR §Fae e wisge ae  fe@) &t 308 ¥t ual gevet feet & 7t
AEed 7 TS T ES GUS JdOTd 7

fafemr 13.1

oz & ffy use (7 fFa we Fuit F=dt)
5%\ few & fon afervwas mas €3 few
7 ey fa few far dew &5 & 291
g few €3 fain &3 &5 ve wa (fo3e
13.2)| e A" gFwt & I8t fadt WSt
Sam 5% g0 & <4 &1 AT JUs BT wEFe
gIe T ?

o133 .83 8883 Woaesa(pluck) |

A3 VI 29 2Rt um 99 T fa fam =ng =t
wuet W Afeat 3 ffge- G 77 »idr fus 5=
T3t a3t & dus dfde o5 | A @0 & fu'Y a9
v 2% & U9 & 83% (pluck) ¢ 7' fegarg fus
T g5e I I fev dus Feur I wT uat uer
gaer J| A fog dus g9aT §e w9 fder g I
gst g2 7 At T

fafamr 13.3

o3 & 'y ot 56 few fee av uet
U | fi'g ove &% fon @ fags €3 we
wia (fege 13 4)) ot =7t F6 ust me wEe
77 @8t €3 goar Ae We w2 o= few &
g0 @ 24| & I aEt § dus FEe 9T
wWase g9¥ 97 gt €3 feg me wd | urst

5% 13.2 : fea we suf azmat @3 Ae wae ag|

y&e €3 vae 38 575 e WE Wi Hes & #gr & 2 S A OF et Fdar 2y
i gwe for & wud S few g a o wge 77 o= 8t § 951 ve ot vt &
59| dt gAT 9= = gt BT wlT T AF g §F ot ufseegs Sye 57 &t o fem
uBe Ual Uer g9a" i€ 99 o< 3 fon & fee ’flﬁmﬁwﬁrﬁﬁﬂﬁﬁﬁ?a’r few
g7 & 2| &t 3 o= dums T wgsT aw 3 =Ag ¥ FUst § Usl @ 5T HEE o
TEE FEl HaF fHawr g 7
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3T 13.4 : Fyz 81 21 £ sdar deragat i1

fem g7 »it Sfedr fa dus g9 adtn = g
gt Usr gae 75 | g9 Afaset fee fog dus
TS MAat &7 feuet ffer T ua gt mfagbat
ﬁ@?}"?‘"ﬂ"’ﬂﬂ{ (amplitude) fE"c'i""lﬂ?i_]?Tﬁ
fa »rt €xF & v aaT mae feg < wit feg
JUET & MEIE a9 Aae IF |

fafawr 13 .4

aatE = fey qusT % 89 w3 Gr T ffa
mo AW Eager gag | fer & oAt far fidt &
q93% 3 S ger Aae 7 (fFg9 13.5) (femge
A e nI fen e dad gar d uEE |

'3
‘:f

fg3713.5: feaaar

e g A ot feg et se e g Gyt o dus
g9e g9 § ue'= | 9¥ Gvast meet 131 few
fer sttt arebw o= | gdlt Araet & yar a9 |

AaEt 13.1 : B9 A mT Gt € dus a9 gar

&=t B o gat er gas
Rt =HT T
1 | S o | foiEt Fa/ 39
2 | FEwr furst fest
3 qrat TJ=TAEH
4 | o | e
. [RCe——"
6 | o | i,
7

rrfee IAT Heler, wew, &2 (et @ 18 w3
d9I'% <4 J=dl | feT Ha A »iaHe '8 O € g8t
gfenr (beat) 7t BE M9 & (struck) SFfenr Fier
giat gt nfRo gy Se g e ST R AEE O 7
At St T e A S  REY T

Hwtar

fa3a13.6 : 95 Jd AT Aer |

gt



fafanr 13.5

U3 ¥ 6-8 ded ° faeH 59| fegt & fog
g 3 v fAg 39 ayemg Y2t €@ <Sue A9
Ig 97 | ge g Ushe & a gefon §3 st
faat i € sovie feg Ae wa | 3T e e veea
gat gEar | feo goar A 3dara (feza13.7)|

F 77 (pluck) o7 37 7 fage 379 = ot
gat geret &9 foet | »ins fee Aues g3
qus 7T J wiF fen ug w39 3 Uer ot
mat & wil gee o | fem gt ae ot fam
fiear = %t €°F we wow of 37wt a=w
st o Tt we adt g WAt Augs g39
o ME= 7Y Ot |

160,

—

e wirt §8e 9 3T AT A
Adtg e & Fvar afu 9
-

13.2 W& HT 3T UeT Ua]
(Sound Produced by Human
Beings)

qu it T3 O 88 A areT arg A 3 @ 3y aee

gd | fegawEna (13 8) U Te S us as § 9

T & 0S g¥ gUS eTaigge derd 7

W& YT {29 ot =/aw3d 77 d5 (larynx) @99

WiarR der 71 Aete & feg a1 S au3d (larynx)

e e 7| few a8t @ @ uEs fie §3 der

T | FTawgd A AW & Waud & Bd 3¢ (vocal cord)

fE'FFE‘T I (stretched) I Eﬁ‘:‘h@?j" o feg g

v faamz © s fog Zar fedt g=t det 7 (e ag

13.8:1

fF5T 13.8 : HE & &% & 037 (voice hox)

3T AT 37 (vocal cords) Uz 9 9% AR s7® st
frer ﬂ"?} gl AaSe (vocal cords) 378 EEFT?}'F H™H
et 32t (cords) § 3fanr Ifewr 7t figwr a9
AgEtHT 7& | A Hd 3¢ (vocal cords] 28 0¥ |

Ffemites )




uIE v 95 I uat & fami 7 @n T =3t @R Ha'-?ﬁ'aa'ﬁ?[vncalcurds]ﬁ#;*ﬁm

M?F@jéﬂﬁlh{’@éﬁéf‘ﬁﬂ?{é?{mcal cords) ¢ I= 5 | gfontt & 79 3= (vocal cords)
fam gt Irom FEEbdT 95 | ¥og 99 a5 | fedt avas T fa waet, deat w3

gfagnt gt et Y-Sy JIF TS |
fafenir 13 .6 <

FHTS WaTd St 393 EhdT @ UEhiT (strips)
sg,ev s feaene ¥ duaana g
gz fegt @ fewsl fo'y f&g ga wd
('3 13 9(a)l | 72 fiTbat gz St wpsr F© T I T 3 S »uSt AT g e Hae
fe'd g weat met I 3 oat Der gt B 3 3t JoSt AOEt gaE e & e w31
Flor iy 3 o fo (ot G et et Iq ITST e fag udedat T 7

a9 Aaw 7| a9 & Wt Garst € e -

fegg 13om) s e Ige fidt @ i gw u3 v fe'q fawsw 56 | afenfes a9 fa fea
W' »= OB HE |WF (vocal cords) <1 fasas gfaur 32| fow f&9 fea ‘Wads % e
foir 39t uat U saw 75 | 3% fa W Rs wet e & I e | U

faf firge & fer ‘Aees €3 fanen ‘Aaes’

F 2815 a9a el a9 | Wt & vie™ fums
&% A | 7= fowm € fasdfont § nirug o9
B W I TT I TET WIS Yo § 7 € [Tast
uTEt ' 3 we d 99 (fe39 13.10))

i

{b)
ocal cords 1) fe’s 13.10 : Ual Ava & ST Wites ©f Agaz get d/

a7 et

gat) 161,



niuE fif'ge & oagr 2818s ads © &et fermar
39 | farsm fe'g o=t § o o5 f'ee 98 wet
T HEH EE |

at famw &9 g=r a9 fi'es &5 W ot
e TRt T At T 7

farsm & i o F a2g |at v fea €<t

G |

&t AT A Aae I fa mfvwar fal afewr 7 &t
fev da= T fa farew feg o= &t waer we =
w3 ufet ot yamar feg aet RET 37

A% &9, 9 A fammw fe9 adt o= g9
fie v 3t gat udt 397 F=& de T w9t O
fem wr avas feo 9 fa uat & dew (Fa 791t &
AT v W) € ®E aE Wifoe grdter 9 5
fan g93% fev oo yat syt ae et At § ot
fagr wter 7 fa 3% &9 & (vacuum) J1 ot
ywr f&g dove &dt a9 Rawt|

dt gat v=t fevg dufeg dat 3 7 o uzr
Fate |
fafemir 13.8

fex awet 7" femas-29 561 fow & we
u=tam g9 | e o feg o'y et uidt 56
u=t e Fas € = few uidt § wat few
faz € | fiowrs 7Y far widt svuet a7 29 I
gl § 5 g0 1 uE g5 § ust & mgt

g 13.11 : st yet B Forfaz de ao

%mﬁma‘uh—ﬁqu 11) (fomps

Sout e a few e =0 @ IRttt
ﬂ':’ﬁ‘ﬂ?ﬂ?ﬁ{tr NatferFuarsaer I fa
st @ Aeg o=t f£'9 T Ager T

wTgT I W T
sefesustefae
fen 39t fregr e &

¥F dav d=ar |

Wy y=T aate fa &t uat 8rT feg St dog ag

Aaet T

fafesr 13 .9

oz ot fe'q vtes ras | o9 o fog &4t
Act 86| fen € fe'a fire @3 muz 5 &
AR ddInuE Wagdras e ea e &
dut fad yaue A vewel= set a7 (fog
13.12)1

3T 13.12 : gal Higad Ha® €9 Aos ag=t a1/
ot 3T waw= =t gat ge wle I 7 wuE

B vy oF et s ye fa ot Qo =t few
TWSISpEuUeas?

Eﬁmm-j




FHT U d& & Ba=t A g O faw B9t He
¢ fe'q fag €3 dw a »uE firse & ga fe €3
yoge e matafo g S Qugazs faforr ae mae T

fa3a 13.13))
A -
¥ R

-

fF'59 13.13 : GAT 37 ue9s o9 Ford a9 Ha=t o

it <fanr far gt Sagt 7t oz o 9% Aaet
7 |1 wmw e uat fan <1 &n fe o dog a9 Aewt T
AT g Wadea faferr oo feoeamrmae g fa
ust ofam fe9 9% Rael 71 3o g=w 92 fuse
28¥tes & We g9 (fe3d 13.14) | &1 26T afa Aae
T fa ust wfapst feT S SE Aaet T 7

o 13.14  FeT28l8s)

ge I nit fafunr fa dus aa gatndt sagmt
At Uer ad Raemft a5 W3 u&l fan Hfmwd feg
Aot fegret feg Aofag T maet Jifern uat &
At e fag ot ¢

13.4 MAl &1 & WUE d5 58 HEe a7

(We hear with our Ears)

ﬁﬁﬁmmﬁmﬁﬁﬁmlmml}mijﬁﬁl
7o gat few few ouw det 7, 3t few fee o5t
feo swet 7, fan @ fag €3 fda uzst foet filat
Tet g<t 71 fem & d5-ugeT (eardrum) Ffde a5 |
fea fe'g vad=yues grad aaer O | feg Afgs & Bt
fo da-yger dt agq ager 7, e S & sH o
fem dm-uger 5=TEE |

freaz isee e @S e s e aas
& 5 w3 fen & fea 993 © €8 (rubber band)
&% an fef Ifidteag @I va s v aahias
sEgT-Un e du|ge S e sa @
v¥ fre €3 “g9 99" o%= wet av | (faze
13.15) | 24 fa »is € efent § ot dor 7 1nis
voe @395t fal Temd o i

gat
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a&-uger fe fust aag € Hie =g9r der 7|
st ¥ dus d5-uee &9 dus gae 97 (fese
13.16) | d5-uger duat § »ied € 85 (inner ear)
I 3¢ fder 71 €F Aazt § fourar I 3
#er 3 | fer 337 vt Uat B Raw OF |

s 13.16 : Ha Ul &&)

Ht AHE =Rg &d1 wESt gt
feg d% © e & &t uger
Faet J fAR &% HEs Fadt we
T Aaret 31

Frequency of a Vibration|
AT ArEe T fa fan eRg e g9-g9 fems-Gwe
st FegaT Fus myger 7| few arst § Iue et
2t afde 75| It fuzsht aurat ' Fas argt
w3 fer e mM=Egg B T I Uz 9d 7|

yIt Afds 9= = st Fua ©f dfun § 335
ot nrfegt afde a5 | vifest § 992 (Hertz) f&'s
wrfum wher § | fel e #@ Hz 31 1Hz wrfegt
fe'a F5s yat Afds © gorgw §&F 31 7 d =/g
fe'q Afdz feg 20 F=aT yahyt gaet 7 37 fen &t
wirfedt df d=art 1
wad WEt ugTett et & ugte Aee 7 | feg
fa< Fe= T wler 97 fen © wet foo mgat 7 fa
feT gahdt y-=y famit ¥yt 3= & It av
fAfenr T fa faog aax fegt § <y g=@% o5
WA (amplutude) %3 w3t (frequency) fam
Uat € € HOERYIAE I 95 | &1 wiFt st fee
GET & WAHT w3 mfeFT © mug 3 w39 a9
Age It 7
UESETT T fU'Y (Loudness and Pitch)
fafamr 13.11

fe'g o3 v famw Wz feg 99 & avar

&7 99 § I8t fadt famw @ a9 &5
zgare | Uer g€t uat & 5 | g= famw €3

fe5 13.17 : §aHa® af die duaT aoe feA § gae
-
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Tt § 5| &t famw €3 79 5% AE HEE
I Ual S0 yEB T ATET a7

g fa@m ¥ fasd § gae I¢ Eada® ©F
feg 2t fadt ast sear@ (fF39 13.17)1
farsw & dfuz ad| =4 fq de fdst g
fergfuz 39t 7| 9ie o femeus famw ©
HUS T W T WY T

st &t ygsar fen & mraw §3 fa9e9 aaet
T 7 faw dfug Az ¥ e =09 der d
It few @ o Uer Ust ygs det 91 7
WY W ger 3 3t e oat ghit det 3
femrer 95 &% HE Wd | ge o= Afadtt
feg famy € dust I Wt ©F IEETET
fam Afest fTe A ST T 7

At Of ygmgT st Uer g9s @smt aust
g W ¥ 991 O wiagH waufIE J|
Goaas S0 7 M € JEF I 7= 37
g% 3T 99 & ged o9 <y At 71 yEear
& vtaw (dB) Haw fe9 fenas qa@ 05|
Jat figt mraet Sy-<y Ragt T @ et

gat ot ygma € g9 famrs aar@et 9
WM™ R 10 di
WHI-HHd 30 dB
W ST 60 dB
fewmz cafea 70 dB
WRI ededt 80 dB

&7— 80 dB T U ysx I& Adle SET gyerEt
gerd|

st & ygmar few € wray €3 fgg9 aaet
317 faw dfuz =ng o w209 Jer J 37 few
T onar Uer gat ygB et d |7 Wy @2T dur d
3t {rer Jet wieve ohit det 31

far o dtust et gea feaama s waa 15
fegt fRg g #izg § 7 97 O« TSP AN TU
o yam 0=, feg &t G5t fegaenizg 01 wE
syte fegfas fds T 7

W Javs T fa wet mee
W nifenua 3 5
fa& 7|
nrrl%;a? [frequency) H?ﬂ' o Fhyzar [shrillness)
7t fus (pitch) & faeofoz auet 71 7 dus =t
wirfe gt femmer & 3t wirt afide o fa oat fat
717 dus St arfegt wz 9 3t At afde ot fa

-|I I|I I||I II'|I |In| ||I!|| ﬂ

I|1|| |'n'| f
TATRVAVATAVAVAVAY

fagT 13.18 : wisst gat &f frs fEeufaz aget d)

=y
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gat &t fus we T 1 @evees =5, §5 we nrfegt
&% dfug der T for st feo we fue &t uat Ter
gdeT J | g9 UTH HieT (whistle) @1 nirfest =09 3=t
I3 fer wet =09 fu's St ust ber geet 71 a3
1318 detEet fus S ust e aeer dae fa i
o g e fu'g we 3+t 71 fev &9 < aw =99
femimer yas T 7 fa U=t ©F uat avag It T

T 13t I @t St i feg AFt nigg SUT T 7
St aftafs mae 7 iz 99 St e Stonfet g
o wiee O wfeat &8 0 71wy 39 3 fow
ez &t e fai mrendt & 3mst fe g Tt wifest
at mF famrer fadt 3t )

13.6 HAEISEAr M3 5T-HE ST O PHT

(Audible and Imaudible Sounds)
At Aree O fa gat e g9a & sEt wg few dus
adel <RI €1 9993 dut 7 | & niFt Ag dus gaoit
THIAHT ThHT UEPHT BE AEw oF 7
r9 feg T fa sa=ar 2o dust y=t Afde (20H2)
HEtt 7 maeht | MiFatt gatdt & aT-geatiar
gatt afde a5 | TF UTH Sa1UaT 20,000 st uSt
Afefs (20 kilz) 3 0 nrfeat St oatit St Hait

¥ #F 20,000 Hz F Fumriest & uahsr
=t ie raw gs | fant e feo are T 1 ufse
Favardt €9 nirfeat &t uat Uer aos = atwr
gt € =93 a9¢ 95 fAn & 33 Be mae
J5 UT H& W &dT AE Aae |

"2 uz'e mEear I@F (ultrasound)
"=9 v fow € ¥39 fee aet mifen=r ot
HH »3 399H € BE ¥83 7 95, 20000Hz
F Tu nrfest 3 god dav 95|

a@& @I HE P a1 wietnt | for mE uat dat
€ BEl FElaGdr Ot 8 anfedt & /Ay (Range)
BaTgar 20Hz F 20000Hz I TIfemera=3 fa
WAT fAgE 20Hz - 20 kHz & feaa@byt »rfegut
TEPT gatt It 5= RaE I

13.7 98T MF HAT (Noise and Music)

Tt | T2l gt aHET Hee'd detnt o | 5T 0aT ae-
a< T8 eY gt o5 7 9v uatdt 39
JaT B arEtT 05 A9 fa g9 Jathdt &d1 et |

V& 88 goa amie f9 Onst g adt 316t €F
T TEMT UAT Saitut Baretr 95 &t 3T
TR MT Tda’ © I79& (horns) S gt Jatbyt
(79 affe o5 | g 9 7 A fefonmast fea s
g5E 3t UeT §T I8! uat & af 99T ?

oF U IFT A S gt wr wide B9 3
HOd AT €9 3 7 daT & dait Saret 71 ToHa e
oAraT e g8t uat, wue uat nue@et 7 (frge
g 379 g Uer gat 2t voa oat suedat o)
ud # AINtT §u3 ot yaw T 7 It <t &t fog daits
J<ar 7

3

13.8 HJ YTHE (Noise Pollution)

IH! 7= yene ¢ 99 fEg ufost I dtare 71
=T &9 aaSbyT AN viF g2t S Higeai 7eT yeEe
ny=Eel 7| fen 39t Trgrede fee w3 fwer
#" FBFAT sty § Fe (38T) yewe afde a& | &t
Il Ho UgHE ¥ I9 RO ST HOT BT Rae § A9
UEHE ¥ 39 HY d'd5 96-T0aT ot ustnir, ferge
fram fee uefen™ & gBer <t wrins 3, witar,
s@saitas »ife | we €9 faod rag Ao Uer a9
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¢HlAAea, 981G, aREt € 99 W39 (appliances).
q5%5d (Coolers), EnfddgIHad, A'd A9 UeHE =et
A= aF |

HY UEPHE S St gt a5 7
{Han;'iful effects of Noise Pollution)

Jt gAt ree 7 far =09 waer fe'g e &t Hgestt
wisa RT3 Reut Aufamret or 95 5= REet T 7
Gatesr, g5 (9 w8 9-Uns) fd3r w3 99 a&t
fras Adut mifr=T e yeRe 3 Uer § Aerett
I5 | BATTE YES UAT © ygw few dfaw o
fewaat o me= & mvdEr wRaTEt A7 AETEt gy
fes wz a7t 7|

fen € ®et g=vet Aow € féget, wreEl S
qa5 =BT gEaItnt (silencers) E"@_‘W
gratetnt ow |
3T 7T AgeT J 7

Ha Uer aaa =@ fafasrer & faorfent gzt
T €9 qgat Frdtetdt 75| B9 UeT g9 €%
d | ofre Herfest & gaat ©f @93 W7 T uwie g9at
gratet ) ewifews wE Aats y=sht & uat
HHIT W Ut Irdtel 9 | BT yTHS ¥ Tataed
yget § wWe g98 & S Asat v fewast @
WH-UTH g &8 gwte 75, fAn &% uat

A YgweE § HifHg g4 & Gum faarfent fewrar I &7 ude uE |
(Measure to limit Noise Pollution)
Ad & deds g95 € BE ig 9 @ mast €3
deag ggar g gifen fag digr A AEer O 7
WS

Ayae Su7us # fa ure gt gev d, niawe waH 3 deT 3 | vigdt mitara (disability) wawe fai famt,
Ae At @1a © 395 J€1 J | We §es BaSt @% wfont & feim Sy ot ageg 39t § | wfag s9 fae
o & fi'y & ygr=wEt €91 578 Aued a9 Rae 9% | fa@fa = (speech) FarSt ves rast @ 539
&+ feamz 9=t T fen o8t geatdara 3 ygfea 59 of o9 gaat & we At 7| Iaaiat gagmr
& 58 fonadint € vles &t ges i€ 5ue & fig= g7 foar §1 98 fowa gt € afoe- afas @

Trav=ds fE9 pud fe@e © &8 M= oS oy gd AEeT |




ey B gwt &t e

M (AMPLITUDE) o Tt duE FgeT TEF IR ower e det |

FEtEGET (AUDIBLE) 2 HEHt FE-FIAT § qus oy At T get

d%-ugeT (EARDRUM) L,

o > uat fai wimnt (3, g= A7 87) &9 fafas
foon) e JOt 3| foq vmr f'y favfag & T Fat

95 (LARYNX) o d&-uger gat It dust & wigge FFET T

Y953" (LOUDNESS) fev fegt faat & fowrar 39 3w feur 9 fen

R ufafenr & gear afde 51

p— = 2 ySt Afds 0 o8t 3T 7 qusT &1 Afir
{ i FB& O wifeat nu=get 71

U (VIBRATION)

THEIT (VOCAL CORD)
AY 581 (WIND PIPE) _ 5

nrfedt & gaew (Hy) &5 femaz see 05|
qua = v s € §v 3, wat €3t ot
ygs et 31

dus & wfedt ¥ 9= @99 fue <u §€t 9
w3 gat e 24 &6t 9

W& & 9at 57 BarE TE uat fe wee@Et 91
Tl At viefees gait b7 ygres Ue gt
I%5 | AY UgHE Ha u' B fAas mifmerret e
a9 Aaer J

A3 YgHE uic 996 € WIs qdo wdie a6 |
FEd ¥ 49 w3 §9 gt 3 oy vl aw A
YEHS WeE gigr 7 Ager J|

75 fafpur f&5 faoz 985 Fdt 39—

oat ferfas T mat O—
(& frage o= & din foe
(%) d=% &Rt feg

(F) d=% o< fag

(F) &HT, o=t wF gint fee




10.
11.

12,
13.

& fafout (&9 faw =va st &t wifedt we-we = St ig=sr 7 -
(@) &t ==at <t (%) Ee®IF e
(&) nfadt et (F)  wEg et

35 ey aus sl (T) 98 7 91%3 (F) |

(&) uat s f&g ferfes adt © Raet| ()

(of) fam afuz =rg It Ut Afds = Tstat Suat &t ffinr § fen e oreagas
gfde 7% |

(T) ¥ IUs o WETH 20 J I gt FEt St T

(A) H&HT && @ BET FSSWar AIHT 20 Hz 3° 20000 Hz 71

(@ aus & wirfest st wie 7=at fu's €%t ot frrer G2ait

(&) wiEgdl A IS BaE TE gAt § HelT Ffde 95 |

)
)
)
)
)
(¥) F YRS wueT §8uE Uer a9 AeeT J | )

— e e e e

'S 7S 99 —

@) fareng oo T ssduraes enet g @ mI g N
(M) YESITEAUEF T e =5 f T

(g) wfegteryrga oo 3

() wEawat gat § e Jfe 78 |

(T gater fFuE qust et oo & frrfa gar ster 3

few Ugey 4 #fds fee 40 =9 355 qoer 7| fow o7 wiregga s w3 nifegt uzr
ad |

fea Wag »muF ¥t & 500 qus ySt Afde € #ing o &% Ffuz aea st ier
F9ET T | qUE BT wrEaIas fasT § 7

¥s o3 rar fe9 87 997 & ue'e 7 uat Uer a9s © set dfug §e 3

®) 8% () frgms (¥) EWat |

o otz e atn=e § idtoe feis e ss Aaer § 7

WUE T Ieee €9 f9 ygne © Aot 1 met 58

T9=5 g0 fa Ag UTRE Wa ¥ € BET faw 37 astaraa T

FTE HI-fugT fFg v wWiesr gdv 05 195 § feqwas rga e as w3
o Aga F 3% a@het @9 § S= ©F UFad (offer) F131 aret 7 | IAT wruE WraT-
fuzgr & faoa vams yates e g feGar 7 wrud €39 o fenrfipnr a7 |

Wa dt &5 v 939 5§ w3 fen @ araw &t »wruE maet &9 fonrfmr ag |

g f&' niat fawst v gon sine Stwes g Al T e T avs gt €9
wfe det 71 A wamat fawst ufost fewret féet T w3 dow ot oo o e
peet it § 1 5t ot fen & fowrfir ae A T 7




1. »UE RIS ¥ AONT aHd & < | IRT WU ¥3T € FeitEeaT 578 =
HBE'I o4 AaE 7| BT el feg get 5 | fegt wiget € @5 grar
o 57 fay 7 gat ier gav A dus ade a5 |

2. ¥ IFtFE AW @EE O I O & wna fe e TG wig few € fa et
fern & fa= = ale 0|

3. yfAT 393t Aallgae M3 85T ever =9 wE @8 e &t gt
g7 |

4. feq sgruar 86 w2 €@n € fg fre €3 sy ve€ 1wz Tar & wvuE
Tt Uit I fue metag IR aofarar e e s ana o few
5 | 7T G E wiruEhut @asut I ES § TEI T ST A AT eeTeeE
et 9 (939 13.19) | &t o= AT 99w =@t asargoe & uat A=
e d rge fenfafomr § @8 cae G ae adt e fifge o g oot am
Y& I | at §n § a9t uat peet a2

5. ©fuder eules 561657 & 939 13 20 <ot yGar a9 | HfsRfaz a9
fa &< oar o 92 = w2 fo'g g9 § o ofos | guw o5 fan feg
¢ use fe@ | &t aat f35 fenat @R pe wrle os 2 2 fa fasd Ta
fizet & ot fen fafew fea fed @ Ag rae T 1niua Uyt ot famrfim
9|




6. m@ﬁ—mﬁ?gﬁéﬂﬁ?égm|mw—w.ﬁm
"3 IAtET 578 AETT HE=TT 39 | mym o€ fa st yewe (59) &
fa= werdte | fo's muy fatee v=G w3 fon & avrg few i =g

39 ArEdTat YUS F96 BEF d6 [mdb SaRmetet 2u-

® www.physicsclassroom.com /class /sound /soundioe. html

e health.howstuffworks.com/hearing. html

e www. jaltarang. comforjaltarang

e  www.tempro/com/arlicles/hearing, html

* www.cartage.org. lb/en/themes/sciences/physics/main-
page. himl

St gAfAee T 7

g9z f9 dJegwe € &3 95 997 & v fe'w wgg €= fagr 7| fow w9z A9
fertatnifaar w3 nirgateawan mgfaw &et WAge T 7% AusTet feenar @57
f&e fem »ger 31 U9 A9 F 21 Josivse Wy, eys IF € de € A8 v few
draw 3| few draw & Tt fe'w fanfas fie €3 oat &bt 38ty 3 e uat dwet
d frn & wanar fe's fasites oo fag e v fie €3 wiag fan ot & gfewr ar
Aaer J | fer & gusT feq 93=at yeat @ gu few aist aret At | & a=t gafar
FoHgTdt fa® € ¥ et 3v 94t anuw 2yeT H 3T dee ¥ el fow fanfes faw
3 It wraer At w3 fag © feest &7 0= =% =9 3 9aw T At At

39 :13.21 i@ dsT e lagT

)




“
————

— fa fors dut o5 fan St faaset daa & &
g9 yg t I e T fa fard 99 &% fan
femset tige & goer fa ysesw § 7

it ufowt ot iy 9 o fa faes ueee Uz
&% famst oo dwe fé€ 0%, @0 famsl © gorsw
de 7% | fere @%e fAos yeraw nrud 39 famsl
U § wATaT A% sweE &d1 féed Qu famst @
&HHd (Poor) 978 g€ T3 |

g vI fi&e feo vy 598 © 5 fa a¥t ueray
wruF S famst oo § sw= e 7 7 &t nift
fe'qr eHed (Tester) 5="femr dt (f939 14.1)) &t
gog we J fa ferd afenfos s »et erea &
AsT fam =gt e St AT

wHt 2o wt fa orat fa ater w3 wimitfenn
ferst v g88 ot o5 A fa gy yoon A=
799, usfex w3 Baat faast o 85 54t
FI9 | U g T MAT muE 2AeT 55 faes €5

fersl gar @ anfefe yg=
(Chemical ¥ffects of Blectric Cuorrent)

yarggt @t 719 i3t At faos &7 wenw &9
Bl eet ey ffeatder g ratee &t
ferst o785 g3 o5 7 wrE uyIT g4HiE

e AN &€ T HY II' (mains)
A" A&ded A fea=ass T faast
RUBTEl &dT agat goter | few
faawst Bw & of =93 aeat
gdtet T

(Do Liquids Conduct ?)
feT uey a9 © wE! fa g= mue &9 faast
g § Fwe fEe o5 7 adt it €7 Enem (e

Maad14.1 fBa 2ned
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14.1) €t 293" g7 Ra© o7, fam § »l s VI
&g garfenr /1t ug, »t o= f'w ©F 9t 3 fzdt &t
293 d9tar | 2HCT ¥ 24T dda I ufgst wAt feg
=t uay aatar fa €7 aaw a9 foor T A &7

fafemr 14 .1

2weg  fafen & 85t &9 a6 i v 518
89 | wifvar 3¢ dt 2Hed ©F Aaae yIT
HeT I WF 98E 9HES BdeT 7| YT 7 5659
IHaeT &4t I fem e 32 T fa 2Hed an
&3t o9 faor 3| @t few € Aafeg a@s o
Aae 4 ! & fev Aae ¥ fa gef @ 7= f@s
s A g5y fe@w T famr T, AT 3oE A
g9 J 91€ U5 | yay &9 fo A9 A9 9F OF
U5 A7 7411 H A7 ufgst T ot 7 7= 3t
g5% § 5% 96| 9= fev uay &9 fa 2new
& g9 faor ¢ &t s | 7 o= St &y =3t a9
faor 3t A=t § vuw 26

fer 39t 7 éwed aow F9s B9 3t fow o
<93 =4-=YH T € UdY Fd& © BE ofd Haw O |

fafamr 14 .2
HE'g At §3% © usfea Af q93 € 39
daz feds a9 85t & we 79| fix gas
fég ffg 9o @ 9@ @ wowe iy v an #F
frgar UG | U@ 2wed & fon Sa @ &3
fovr & 8w © fafew & g © on = fiee
fee 9 fef (f¥37 14 2) | fowrs JF fa S
fra mum &9 1 cm??'ﬁ*é‘ﬂgﬁﬁ?:"ﬁ?
ud fere s8-8 Gu fea-va9 § gue &

71 &t 2reT @ 989 wveeT § 7 &t fdy &
0t fragar ferst e ows gger & 7 fay
€ 90 A fAga § o 9ea 9 e gEd
&5 far gt fég dar 2

IJ ‘mem

59 14.2 : 57 & o 77 o9a (&9 fams! aos
= Yoy FFST |

A ZAe ¥ g fafeut € fewsr o2 iy
f<s fawat aor ges féer § 3f Aege uaT @
AteT 71 Aade &9 famst oo Swet T w3 so9
IHFE Far Uer §) A aEt e fawst oo &
W 9 Swe a7 féer 37 2rer v Aade yar
&d1 deT W 98y &4 9HEeT|

g Afgatw ffe se e ama e ISt de= T
AgeT J fa a%g &7 9 | wifvar fafanr 142 &9
S Tmeer T IfeR e ataas TAaeT T 7

al Fos wre I fa gy €9 fawst var dw=
3 Bv fag gwat e & ¢ fawst var @ 3us
YFE € 996 95Y € 33 (filament) §F 3v I
e J @ 9HaeT 4 | feg 7 Raae &9 famst g
avdd d 37 3F TEt gEH &7 IF G99 IHE ST
y@er | g= gt feg arasT graar fa faf meae
g famst uer avse ae et 71 F7= &9t ueTey
st gws aa e J, W feadae 3 fa Gy
UTI Far WATS! 578 fEast o 9ss & &9 wger

faweit arar @ amfefew e |
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3% | fANe &35 2Hed € Faae 3 YaT I WieT J
vg feg <t few &g swet fanst oo 589 &
Ha@= & HEt avad T Aaet 71 & wAt et
wifiar 39 2¥es 927 AEY IF F§ FHET U9 & =f
Yare™ R ?

Wt 39 14 2 & 2Req fEo fawaest apa et gt
J LED (yaw Ggravs i) (fgae 14.3) &t
FaT g9 Age 7| LED wie favst aer 2fae 3
< gHgE BT I

LED € &% € Igr gatdt gebd’ a5, fegt
gt § slew afde o5 | feq 979 el 578 &51
&t g€t 31 wre 9% fa LED § fan reac f<9
fze at fog < &€t 39 § 9297 € 0B (+)
Hites a8 W gdt 39 § faz [ oilss
FE AEe 5|

Mﬂ

o 14.3 : §TLED

féfa I3 2Hed ya9= © B¢ It faast gar @
fair 99 ygme €t @9 F@ AT T | &1 ITF W I
for famst oo g9at yg= UeT gaet d 7 A 39
f&F fanst gor Swet 3 37 R © % dut guat
met €F &t ygre Uer 7 7 fawst gar € sg3
av+d 9= T =t duat get &9 fedus Sfowr &
raeT T &1 vt fEast oo € duat ygte &
=93’ Jad A¥l ¢Hed ¥ Aaw d9F ¢ wWE ugT
Jdie |

fafemr14.3

wfer ot ffq yst 39t &9 2o a9 | oo
v oo f&u feye <t ffx famset 39 €
9 37 BU2 | T & wiwg fEq 21 duat §Er
9% | ge I © g ndae g § Hedt @ fea
Zols® &% 79| F9 © vd fad § uFT €3
fe€ | 39 v fqd grr ca=" 8 F Hedl © o
zota® 5% 75 | (937 14.4)

fgsa 14.4 ; f¥a Jo 2ved

&= gat @ pdav fafort & us 39 © &t g
o &% 75 | gt get & 393 fetus feur@er
grdter & | govsT, 39 © € §339 fafont =57
2Hed fanra 31 few 2rce &t =93 gaa fafonr
14 .2 & 9998 | &t 2Aed ¥ pd3q fafon § {8y
@ o f&e Fae F9 U Iuat gel foa fedus
feyret fder § 7

ey € fafont & {89 © an &9 o7 49
a5t & urst f&9 3% w3 Uy  gag | fow
fafonr & 09 w=t fi= g2t & wat, ssmust
3%, ¥u, gfae wfe @ 58 o€ (ex 2=
o UyE 95 3 gvE ered © fafanit & ust
f€g 0 & w3 Uy & par@eT 71ge W dd |) Ida
riagt few & fa oot get fetus ean@et @
A &4t | viuE Ut § Araat 14.1 9 vifag
a7 |
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RaEt 14.1 JUsd/aHET IBF T

duat get fetus
wanr@el T a/aar

FOSH /aHaT 95T

feg e ar GL

g9 98

et e ytet

goRUET 3%

Eppngp«.m.n.mm-:}pﬂ

ISt 14.1 3 AT SYe 77 fa av o= faast @
AO®d I8 nid g5 SHed 95d 75 |

3 we 2HeT € pa99 W ffa-va
& &t gow I Ew I fy G5t o
N R R wWE uzr g faoer
famat € avae T8d 71 udg Ond feg
=t ufgwr T 18 niaat favst avgs &
AN ger 29 famst oo y=rfos § #it
7187 fog Frasr wrdet © fq, &t a9
nierar f&9 o= famst & avae o5
get ¥ fow F Ifea T & 9 <t oo
WEsT gger J fa avag Ivsar ot
"=t f&T 9y 39 ueen = ferw
Bu= fée a5 |

}

T ¥ 9T8S &0 Haw g6 | fedt aas  fa ueragr
§‘ TEat i3 fEas FuET (insulator) € au feg
=Feifgs 395 578 991 98T (good conductors)
W aHWT 9Tear {poor conductors) =4 au f&a
Tgditig g 96 & <04 WaaT foat Aet 7

AT 22t € Ut enia faaseEl 98 v (ys
at=T 319G nit ate s et enra fawaset I5s
o UNE gave It
fafemir14.4

¥ Frg w3 §a usmfex 7 793 € S
&9 sanmEr & 9o € axfon @ g9 aHes
st 23| gHT FeEted et wuE Aas ©t
YGansT 3 yuI &9 Aae 71 IAT fai
Teetit &t vas 3 AT Tded AT 5eRN T o1
FHleT w2t & Aae 71| éned of 293 Fo9a
U4z 94 fa getes wat fawst o 98s ader
T 7t 30T ot &t Swe T ? & aEtes vt
fast 985 a9er 3 1 o= ffa geat Foee
= & & fen § antez usl i< U fes
W= gl fer v o dt st ded T 7

AT At aEteT wat féy e Wse ot g
g B2 € W yug der 7 fea faast e dar
TET T

fraar wet ard 22, sufan, yot, 3set
wife 3 yuz der 3, 8v du &df e few &9
a¥t g wH 7 Aae 9% | vfed g O &5t wrger

femast o & awfefen yg= |
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fow fou geast gu f&a vige 3t 9 few =%t fea
st famst e gursa der 71 few € @2, eEteT
et gt I Hag I € 96 aHWE I8 geT d |

et f&g 5t wzor e gesdt gu fies
Tae ufew 52 wadt oz et seofes
dv 5 | ydg feg &= Ul & 98 =7
féw a5 | fem wet Arg famse! daat &
=93 ae <t falg v 77 oS sow €2 uB
& Bdt gaa! goter |

f&g wfegnwr wier § 3t feg €7 & <ar 98 g
fder 31 €9 faoa 39 ue9" 95 7 gHleS Ut
f&w wee 3 few & osa ve 62 95 | wr Uz
Fare |

fafaur 14 .5

¥3&t ot ugRfew AT g9F © 95 e Ea
=T | 79 feg sar=a € ¥ © oWfon’ € sose
aHteg U=t 39 | fog gae © anes uel &9
gy gef fag © o7 " 78a Aefelfaa #ins
e 17T en ¥ T antes uet feg amfes
fraT 7t Uiy wrfeGarels Taat va et
gy get fug& | JF gae € gEtez vet &9
g5t fagt 47 u @ W8 |y F9, fegt wst
f&9 faoar us faast & 98 g d w3
faaar &4t | 307 ot ad9t0 YUz 9€ 95 ¢

»I et € W I¢ 75|
7 fanst oo faw owa-ws &9 Swat 3
ARG Orus e aft e e aaat J 7

" VI &9 vt famst oo T gy ygr=t €
wrg fHfemr AY | & AT fegt ygr=t ot gt gav
Aae 7 ! A< fgast oo fan asa us @9
swet I 3t feg &t yge Uer gaet I 1§ usT
e |
fafemr 14 .6

& feneg Het (89 rrewat g a99s St
&5 (rods) € | @7 Ebat o= St bt §
Fag &6 AR "ua fegt @3 IH O 39
Bz W 5t & g dedt 55 73 (F=9 14.5)|
fegt @ g7 & Wl fedags afde of | gous
St 837 O a7 3 3AT 6 cm BT Bo o 8 =t
& Aae T

o= 2ut
FEES . Fags o |
BT = |
e

@37 14.5 ; w=l €9 famat g yerlaz aa571
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faw &9 € fasw 7t usTHies @ 923 f¥a fig
U TSt 39| et & J9 fepwmer wvea s
€ @Et fen fe9 ffa 27 9vor 999 Au9s g=
# fA9 € an 9t gy dv fiee | o= fow wie
fee feBagst § 59 fe€ | fev wfonfeg as fa
TS T g5 @t o Ehat adbt uret
F arad #foz | 3-4 fite Ja fegma a7 (fedaest
& fimis &% =4 | & HT fe@gest © a5 fan
97 € 5uEd 29 weR T 7 ot wit uis fFY T
a0 ufeeegs § anrfefew ufezaas afo mee
Tt e vl &9 ugt ot anfefea ufseaas
ot ufegmr & wre F9|

A5 1800 f&w T fafew awrfee fefamral,
fefenv faamms (1753-1815) & few
Tonfenr fa &
fegaest urat
<9 Fahwt o=
w3 GF enrar
uw &9 famast
uar yTfaz
gtat A< 3t
WEATHS w3
TElEas dR @
g5g% Uer 3¢ 0% | Wrarias © 96ES feat
¥ U5 ZoWlss 5% A= fedaos €3 w3
5 |

farn o5 ws @9 faast oo yzfoz
= 7 gfefea ySifaforr=r gt as1 fem &
5 | wet € dar &9 ufssess T maer 3 feo
fe@aest §3F fagsg ot 31 feu famst gar &
gy gnfefea yars a5 |

8% & feo yy= g95 = Snw atar
T at g% @5 v AaE 2t fawst
IB5 Fgemt 95 A7 549F 7 €
& fdq »g & € gowe g &
dfen w3 2red St 3TF St It & few
&9 bz ffa | @F ot @net it 3 @n § 5o
fani w3 Gy &9 gt Sneg ebwt Iat
& 9aq de=T F% fory | sarEer »it e swe
Ae G0 =uR srfenr 37 @1 § Sfewr ffg 3
€ "ot urfrnt €3 ster ger faor dur 5= farwr
J 7% fa gt 3@ €2 &9 wifior g9 59T T
if¥37 14.6)1

57 14.6 : g Ol 8asT &7 Y= JF5T|

@ng fem quz 3 g5t Jost 35t w3 €7 3
uIBt 575 fen fafonr & avt =9 goofenr
85t & ufenr fa o9 =9 um zovils® &5 @5t
339 & dut ufieit €3 =ter g9 dar gaer 9
€4 & wimgw i3 fa Q0 oW w5t meefeq &
fa@fa fon € =3 fan san f&o st Sedt 7
S € U5 Zovls® ©F ug'e a95 B atst 7
Aaet 71 €37 & noust few w § dfont @
Harfts f&9 sus@e o &nmr alami

fesmt e & swfefea yow |
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ure 37 fa 5% 3 fow ue 3 §g star it fx
g faasl osa d 7@ &4 80 3 Sfar fa
fawst ur w9 7 anfefeq y@e tor
Fgaur 3| 97 € =t few Qanw =wle owt
7 FT | viAs f&a fefarrs &9 ao-a< nifvar
=t der T fa It gy 99 49 &9 7| waar
Hig=yes bW few gt ot IET 95 |

14.3 feASE yBHaEaeE (Electroplating)

o g9 fa famas 5= Aelas o 398 W
udtt & faw fd& avweee dv 05 | feg & TowesT
ags fegt €3 wale U 72 3T 9vaew g
€39 At T M Gn O IEE I WET IHEeT
Sy JEAT F Y= &9 A5 € S9w 051 w9
Bar3 293 &% A% o ugg a9 At T ma
Jsat et 7t fan @ vz @ Az fewet o=
Baret 71

feet @2 ot ufonfagtt S ffg vz @ €3
gWosStwasgtddt TIat st wee g fa
g oz &t ngr @ €3 oot wy &t ez faw
gt 97 (&3t AiEt @ 7§ few & qea =g
fafemr14.7

fen fafos &6t Ag afug AEde M3 waEar
10 em x 4 cm Ma'd ObdT ITH ThT € uBeT
graten 0% | fan AE w3 Ha dtag &9
250 mL FHtez uet 56| fen fdg v owg 79
& dud ABee UT & WS | T0d ged Qs
et gy yer gna efelfaa wifng et w§|
FH It uBe § WM s S AR dd | fegt &
el 5% U F 7aT 58| 3 ot uBe § T
Hedt € ZavtasT 578 93 wF 89t § afue
neee & W f<e g8 fof (fd37 14.7))

- =,

IH S uBe

55 14,7 : (GASET WS adE BoRTE O RS Hoae |
rede &9 gagar 15 file 37 fawst oer &
Bure fof | go uiw f&F fedaest & s dF
5G w3 @5t & fws &5 20| &t 857 &
fai fémr feo gy »izg Su= T ? of Wl fem
gaadtuwssdisuwe 7 R W e dar
faa fagr 9| edt @ Gn =ovites & &e a9 fAw
&% feg fedags gat 91

famet yehraas o fafeour & a9

Sudz wEt & fedagst § mrur &9
wen 7 fafenr § ooafewr| zas

fewe f&9 few =9 G &t Uu= gaan 1

et I 3F gfug AEee, aud W AEee 99 e
#er 31 gd39 a9 (FhET) dedt € fae eaitam
&% A=t fedaes I8 wiaafeg der T w3 8w
€3 #v " 71 uT uw &g giug I adf &t
yadt fa= et T 7

o fedaed I ¥ IH °F uSe o gfawr g,
s Wrer {9 afug uw & uiw Ter 71 few
gt Wy &9 7 afug e Ifewr, G0 uw &9
vgar garfug O Ao w3 fea yfafeqs ds<t

fefamrs




afdet 7| few e gv= Ifewr fa fem famaset
WaHWage Ufafowr &g ffa fedaes 3 aug
oH fedags § 5v8eT (transfer) 3fder T

g7 & 3w € fres ffa uBe ot
s mat | few st @03 fafonr
1475 I StuBse et g 3
a9 ot g9 § Hedt € foe
ZoHIaE € &6 A5 & |77 |
8n & gous St ez €3 Iwr

@t ugg ggge & yfafour § fersel yeyeaes
afde o5 | feg famst oo € gnfefeq yge =
e g T famimer »my QuGar )

fammer HeHaeE 599 g yfafarr T
Getar f¥9 wst €3 fan oot oz & uzst
gz 98 ¢ ool ferel wy =93 qi=t aet
J1 (fd39 14.8)| 997 9 T8 TF @ WI
ffsgr nfAo B = e o 7 W swg &
J1 Goroes =, WaeT AT fAs @9 € I
gTar, SEH Tt 22T, i 9d&d, ATElas ©T
Tz, udhit € fou nrrfe €3 aafem & yevaas
atzr 7rer T

Fafoui avaeg feyret fder T fea yaer
&7 | fea gatet e ySion gger 9| Fafm widan
u= 3 few B¢t yet =Az § aehmn & sa@er
wrafaer 0o sta &dt | few st =vg § fan maat
oz T gefenr ater I wT fow 2 adfipmy =
frae fo'er ve ot 9=t At T
w3 As v faaset yeWade gdv 9% | feo afos
Syz &g gl At A& € BdW 75 Ud RS €9
feo 592 ARSI dv 951

fi5 14.8: 35 fAASEl HEHT AT

WS UTT9ET ¥ gE9s © ®E ¥9T aie fes
v St &9 89 @ €3 fes (tn) & fawsst
WeEaE a3 Jer 71 feow 57 &8 e
fafewmits der T few 39t g7 ey B9 @
fae &9 a0t W@ w3 wow I T g9 A
T3 |
¥ BEt 89 ot =aF i3t AEl J) ud Bd § AT
sarz & ga™ 9| few wet few § Har Barw
mode ¢ B9 80 @3 faw & we=z g &3t
wEt 3

farset yeéWaes aeutent f&e e e
wst v fauers aager = fod vy mifamr 3|
feu e yeneadl g=v-geae I wa T I=dE
Hafunr & wet fen 397 & ygRa € fauea @
wel feim woreTet Slat &gt adtaT o5 |

h_mﬂwﬁmfzhmj
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YNy Hee

FOa (CONDUCTOR)
e A3t (LED)

T 95 (INSULATOR)

AT o fAfowr

> gy o= fawsl @ gOBT 75 W3 a¥
FHHT TBF I5 |

> famst 9785 a9s <8 =03 ww,
Fumt, yat wd gt @ Wy 3 51

o> foi woa e= & famst gor dwe
_amwwm
fer & femat war & anrfefes ygre
afde ax|
-Mwwfuﬁw?&
mme&mwaw-

mﬂmmaﬁﬁﬁ%ﬁm&
(7) fuﬂ?ﬁwmﬁmw%faﬁweﬂ'maﬁ@ﬁqﬁmﬁ

2. ﬂ?hﬂéﬂ?aagaaafﬂfm{r
& fan wz f&dg Fge o 3t
dguat get fedfuz det &) &t
ZAT wifaar O € g9 ot
fenrfami a9 Fae §7

3. »ifa {95 vt @ 57 foy fagt
o7 YN {937 14 .9 &g eanre
WMEHTT qd5 § duat gEt
fedfuz T ")

ff5g14.9

i




&t gt =7 Aae 71 wug 39 & fenrfunr a9

| —®

E 4. ’E37 14.10 ST vonret ot feengr &9 989 &df avaer | & IAT Aarfes st

fBsa14.10

5, € g=f AmT B, © faust o5s ©t gy 99w © Bet fv'q eReT &t v St At I
fea 2wt famr fa 2ves © wow o o= A &9 avate y@w dfewr e fe e B
&g 573 ot amar yaw ofenr | 3nt s3tar d% mae 7 fa :

) ¥F A, 2 B T 997 9734 J
(i) =¥ B, €= A T Jar I8 T
(ili) 2= o=F € IEaIT IE T
fiv] g=t & I @ar € gret o gusr fon 39t odt dit=t 7 Aaet

6. &t HO U=t fawst e 'vsa d 1 7 501, 37 fen & gEa wa@e € Bt WAt &t a9
Age T 7

7. ofa1 BarE © A, efeeds uet ¥ 9 (UrEhuT) € 293 a9 I ufost §F u39 & iy
fawst rumTEt § de g 88 o5 | fowfor a7 fa @ wifvar fag aee ow)

8. It ig9 & dfus = fia o wud Sned & ule @ uat & usl w3 mied
T yret T e goer 71 € Suer T fa mive € uet € wEt dudt get @09 fevus
wordt 71 &t gt few @ avas & fenrfimr g Rae § 7

9. &t 39 =our AN fai selais € e Taos! iy sels dhit faust 3wt & udns
FaaT gafenz der J1 fenrfunr a3

10. uIBt & gfenr At fa =our v w=t €57 ot gu 7 fagt fg awtes vt fen &6t B
% féq e dv @ 5935 &9 gy =owr o usl ffasr s9d 2ned &% 8o Yus
atar1 @n & fev =v & Jost 7t fo duat get fedus warget J| ferer &t aas
T HEeT T 7

11. WUE »rE-end QusHy fanst wafvs sagmt &1 get 5e78 |

12. 7 fafenr 3t fafewr 14 .7 &9 2t G0 afug &1 noret &9 =3t 7t T | fe'e uzst
HT 3T 2% » fa miiy 3@ & &3 fedaes € gv & <ot atet ) faost
fed@aes Hedl @ us covias 5 A5t 7= ? F9s < fBu)

fevmt arar & awfefes yore | 181




ferafas mifors &t — fafamrer w3 Thge

|. Y-y TH wI REEtT 9 fawst 98s v [y 79 | wruS a3t §

A= 90 S99 UDaimz g9 |

2. fafanr 14 7 f&e Hedt © foz zovits® o 319 & uBe &t o 3 fiw &t use

A% & 8990 | g= faa & ude &t gF T a8t 39 oz &t =0y 56w fafenr
THET 9T | WU QU EGT &1 nprud fM3dt 5 99T F9 |

. ugr a9 fa & go7 afoe f&o a6t foaset yeévwaes of suey fearst 0169

fagt =agnst o w3 faw feut = farsst wéreaes gt 7er § 7 (Fue
fearet e favast wowage & yfafonr wat fafonr 147 &9 3 a
formet veWage T w3z fvrer dssee 3) uzr 99 fa =93 &3 = 95
fenteg arrfest or B9 faw 397 fauersr a9 07|

. V& 58, ot ffg Qetenst 3 w3 3ud [y 22t fawset wevraes of fearet

rETfuz 595 € Bl §q I o foaT famr 31 IRt fdgr emgnt e wid fan
Hae et faaset vsyaes gdar Iraar ¢

. @3 farmet ydwaee &% Rifug fiog o=t o uzr sar€ | fegt &

% g95 & st &t et a7 g x|

. A MuZ e {87 femenyr U's 927 maw 71 o = fx 98 use 56

w3 fow G Uewtiy wrfeGarele wa mergw o fifer ine &G fiaw
14 .11 f€o o wgwe uBe § fx §edt & 73 | g2 39 € pd=e e &
TIT Foe JT UBe @ gy nmiwd fou I gt at Sue T ¢

—
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d9 ATEETd yuF J95 Bet dat fEt S gametet 25—

e  www.tutorvista.com/content/physics /physics-iv/thermal-
chemical-current/ chemicaleffects-current.php
e  www.physchem.co.za/Redox /Electrolysis.htm

: .\

LED's (yaw 83Hawa 3763) [Light Emitting Diodes] maat
<9 fegt & =a3 Tudt ar ot @ =’ Sfea fross sreter
€9 ya'" ¥ BE LED's ¥ 93 a13t /771 31 A8 LED's
e feq die ffas &8 3 LED ¥ ffa yaw Agg gser
J1 LED yas Ra= Genr & e yuz a9e 95 | fou yaw
swy w3 felu wretet &8 du AW 37 J9H 9T 95 | uT
LED ya™® AaZ Hiddr o0& | few &6t »ig 9% CFL (@875
eBdie SEle) § Ag T FU uHe J13T AteT 71 UF CFL f&e
YT (mercury) €T 4 7 HAYT ®ET grataEw O fer wet
fe€w T% CFL »3 g2 9% CFL = fsuzwr gofwng gy fiw
FgaT Hgdt 7| 7Y Jgatdl Jeet € 59 €9 LED yg'H
Fog Wz avat 3 QusdT 9T daear I few gt A T <
I YUT YI'H RIF 5 AT ]
b

fewmit orar @ awfefe y=e 183,




Ay doddl wesrar

(Some Natural Phenomenon)

15 :

vil 9 gt U, sug »3 Sdae 3 ©
g9 ufgne w7t Iat feg et yuz qiat
At far daaera waHT dtes »Z Audt § go= e
FEATE Ud9T AEY I9%5 | IHT feu @ afawr At fa
famr g JFa wint fegt feamardt wesm=T I gam
&q rae 7t | few siftmrfe fE9 wit € 39 fesmast
goadl wea=t 9 ugtar| few om waHET faast
WI FIH | Mt fegt wesT=t AT G1F T
=% feam § e 995 & Quret <t <t 5997 g
15.1 midHl FAAST (Lightening)
fawat &t 3t fdet o= 3 ot famst @
Hfent §F Ifamrahut Stert Teaitvt | feg wear
A s TR IS A Ue @ 9o 5%
=gt fasoet geetit ox | IR Afge ffe usar &
&g = F <t dfamraht faagatt Subut
JEaitnt | gt fawst <t ffa fers Uge < famst
dfapurat dt T
yrElE Ay €9 8a fegt Sfamratt o aas
&d! AHYY A% | fen &8t 89 wadt favst 3 sae
H& w3 A9Y A fa @87 3 99 @ 9 @ a9s few
der J1 7=, »Ww &g wAt feg arew o fa Tost
fés graw © fe9d 9= &% wast fanst e dat
J1 Ag miaH faest 3 saT sqt wdter, udg
feat was dfapwrstt 3 wrud savw sFt
HRUEHT TgISTT Ittt I8 |

=g - | P - — D -
dfamigtt st 99 Gt e /A5 |

(The Sparks which the Greeks knew)

600 €T yae 3 ufost yts gavat feg
wev 7e fa, 79 wEe (fa famw @f gfle) & &9
& waaiAg a9 et I| AT foo Sfedr T=ar fa
grt €% A uTEhineg € dufan § Geme § 3t
ITF TE UF T A 75| 7 AT 7aa & feyt
dufsmt § G3ow T 3t gt a=-a= uat & &5
dfar=t Ja @Y Rawe 7| A5 1752 &9 wEtet
fefamrfass §wfis edafess & feg sonfen fa
wwe &9 foa ot wewr 31 uwdg fen 39 € A
g f&9 2000 A& &47)

ﬂ%-. aﬁ-wﬁm $ i '*..: '._. e
AHFE & B8 ola avs fad #9r L

gz wHt fanst g9dt @ gy gt v wiras
aatdr | wrT feg <t 2uiar fa fea wemt faast s
faw 3gt Adfaz a1

8




farst srart € Fg § AHEE mEt 0§ gy
fafewr aate Wz ufost R oo as fAm &
niFAT ae dfgwr 32er | 7 gt usRfer @ s
FouE fE TR B daEe T I INET e ©
Sc-E¢ eFIHT § WA a9 AT I |

fafamr15.1

Fuls ot uet difes 26 1 fon & S5t 55
USlHis S s e d fen s aam @
E¢-8¢ ot € g5 fanr | Wat rreorst
¥u fa difew e gafaur fepyr figer gos d=t

fafamr15.2

wt farr g € =Ag 578 &7 g9 | vuSt fafamr
& 82-82 A U3, St mI AY € wfon &
T | wuE YyEt § AT a9

He ugTHiea € difen § usldls o mme
I+ It fev gy fawst gew afoe a9 &e 31 fem
g AT umTHlew € duit § Ha T8 5% FeEw
gt It feg S gy faast s afos a9 &<t 7
usHfea & Fuit & Iefaz a9 o yfafosr f&g
uistets w3 @5 < 99fAzg T 7 95
Tt § 99fMa 996 ©f IR Fate |

rrget 15.1 & 3t aretor =RaT w3 yeew feds ad | fegt (€9 a9 foxr =ng § neet &9
f&2 »are uewE © A% 9915 o 9ONT &9 | vuE nigget & B2 99

AT few A=t &9 99 SNt §F REE T

RS2t 15.1
Jarst oret @Ry yeSy fAR &% s @ gafamt wrefrg/aafes
Fatfar T & niraefes sget 3/ &at
&dt aget

difes vatats G5 &

auzg
T yathts, € & Jus.

YA =%
395 gs
Hel® = IHaT yEhEls, €5 € g
g9 geadt weaet | 185




il narEt fafanr € B2t g9 @3 A9=T 16.1
f&g gav Tt
fafemr15.3
(&) & a3 g5 | fegt § fem 397 seal®
fa few gw & & g9= (f939 15.1) g=F
ararfant & fam @5 € duz 578 917 M
e feG i affat e T 7

f3g15.1 : s TEH [Fa oF p YIT-aaiag
FoE T/

w§ g fen fafonr § Us € wal difest 2

&% goaere | Py difes § vegls = 575

9917 | 9 € faww § Re'T € ehar 93T OF

fen & farmm fee 99 (9399 15.2)1 29 difew

¥
/ ;
y

B

f
7

o

@37 15.2 : IaAE aan & (9 yanua fafanr

v &2 fe§ | reus g9, difes = safag
firer govs Jut 578 &7 gd | &t faww fE9 on
AMem €3 avt yzre er § 1 ot fow 52
difew fEa ow & nraafas goe o5 At yfa-
WEIHT dde IS 7

fer fafer &9 »mt »ifagtyt 9afaz =RaT
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feudtnt 578 Fvae Tt | foprs féedy <8
fewet fe'm ng 3 Waz= uss famis feedt 7 fen &t
HEE &S il Ugeat, sEbdT, 8, TS, Farbut, HEuT
I TUE Gt U St e SR § SUE T |
&t Sye T | a3 =B AT deonT w3 Ifent § [ue
at i fewet ewrar ot gt fer wra Ae €3 sU REET oI
Tt eyu@e T gt ot aree o fa feong Sver
fe= Age derd?

1 €H

a

(iad |

= T - S ——— W LIRS
16 mt & femews d& ger@er §

(What make things visible ?}

&t g AT Afenr T fa it viaa engt & fas
Sy pae gt 2 oAt feo afo wae T fa ot @t §
Wt w78 2y ot |uT, ot IRt 0ad fee fanerg &
Sy y@e 7 7 fon o e fea O fa aes wiyt enrar
wit fa =ng & wdt 2y wae | faw sAg Sl 37
ot @y Fae gt A€ 6w ¥Hg F e T YE@H
ArETt vyt f&g y=w a4 | feg yame Sagnit Eardr
Ganafaz 7 ugr=afaz dfewr T AT |

At g VII &= Tt § fa aet ufes star
Ffemir 5t OHEETE I TIUS 2Td a9 a9 AAET J |
Tau=wruE &3 Ue =@ yaw of ferr & ufssafas
gefderdiatafdnmae dfafan rgr @3 i
=y faw ferr fEw ufewefas T=ar 7 &
YIT I |

YA (Light)

(Laws of Reflection)

fafanr 16.1

fam iy 71 Sorfder g9s §°3 Rew o o feg
Hte sare | ffg dwr sG w3 feu fea femesa
wEt At § de g9 fel ) fem aren @ w1 gAt
ST Al U U 293 Fae 7| S § aeT o
Hte @ 89 fowr &9 23| feg daw < aofear
&7 =i <t dut gt @3 feg wing yaw u§
(fF39 16.1) | TeemT aure i3 fro sta fas@e
Qudz It Sur @ oF UH a9 |1 Hie € 58
yamy @t fea faes e w e dew § fem
Afe=it fée Aigg 94 | yaw fags & ug & AoHE
I auz o fiw U2t 99 | (93 16.1) | AT
Ciler:

5T 16.1 : Yar=aga eonE= of fe=nET |

T9uT &% saage Quds, uaw faes et femr
&g ygr=afaz T afet 7| faw mgr €3 U= =t
yaH fags & »mufss faes afde o& 1 ag7 3
Ugr=ags € gove =ur wr@E =8t yaH faes &
yIr=afas fags afde 75|
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uae foga e 9e ffa wregntgas O 1 »ins
&9 yam = fig sdta faos Um uvuz §o &
A »iad fagat T fus a sfenr Jer 7 mesar
v B¢ »iHt ysw € g4l fags Un @ Bt faes
HEw & <93 aav df |

wuZ fizet & rofesT & aem €3 mias
Tau ©f Afest w3 wufas wia ugreafas fagst
ge | wauT § fagfuz sos =wt dur @ faw fifg
€3 nufs3 fags woue o8 zaad et 0, @n 3
oY Tau= G 00 v = s QST 9t few v i)
wyE @ T (f839 16 2) Inmufaz fGas T nifssy

37 16.2 : wfgmy fijger)
© (298 g § »u3s 82 (£1) afde 75 | uar=afaz
faas mI wfges © feus = § yereass a= (21
Ffde % (939 16.3) | wruzs = W3 urr=ass
d § HU | few fafanr & niuss a= ges @ gt
<79 9T | WeT & WSt 16.1 fE i)

59 16.3 : Wuss G2 w3 Usreass 5=

AEET 16.1 : MUSE & M3 UI=a3s ae

&gt MUIE & Ciecerd-ra
3] (1) (1)

|

2

._I_

:TI

g IHT WSS 8 WT Ugedds aF o9
et Aiu 2ue T 7 &t feg 92 wargar 59vsy 95 7
" feg faferr rewst usew it a2 3t feg
2l 7t T fa »uzgs g2 onEr ugeaas aF
€ g9 ger 7| fod § ugreegs & famn vy
J& | e ugredss Audl ffw J9 fafedr adte)

fafanr 16 .2

fafen 16 1 5 waarag i fen = far ez aaw
&t Hle 7 99¢ lug ¥t w93 aq 1dtle i @ fasma
2 g5t uroq faawl 98t et st 9 (39 16 .4
Hie € o779 foas 3var & fewas &2 | uareafag
fags & 24 nfenfez a9 fa var=afss faos
o € g709 faa® g1 §3 =t fen gawm @
wad {55 Gn 7791 § 03 fag yoreafas fags
feuret & 30t T 1 5t oW o= < vareafss fags
T UHE T 7 W § vE ufost wewer iy

e AT




fenr& 15t 2t = uer=afsa fags & U u@e
g ifeR T g St sFAraee T 7

B33 16.4 (a) h) - #UlET G395, yarsdlss faas
T wuEs i §F wivss e gt 35 e de am |

7% W & F gram of gt rie fugae o 3t feg
fowr g & fogfuz geet 91 wmufzz faas, wruzs
fie €3 wfsgs w3 uar=efzg faus feo Ao fow
Iz féEg de os 1 ae ot o & Ha fee T, 3F
It fig st s g e ga@nas T uder g
faw feg nrufsz fags w3 wifsey Afgg o5 3w
AT ygr=afaz fags mat =y wee | feg af ferar
gaer g 1 fev vawGer T fa siufss faes, mMuss
35 f&w &% o= | foo uereeas v B 39 fomni T

atgt | IR < yaH #e T € gy fe9 fed ©f <99 &9

Haw o |

et fafewret § foes 29wy Quaes of
=g g9 =f &= 77 Ager J (feg Guage
NCERT ewrar feafuz fae f&g Qussg 7)1

95 g e wrfenr fa @ & g vl e avas
vau= o 52 fan =Rz © yfsfds ¢ gy geat
o wifows &3 A/t uost & 67 T @57 dwet &
we @ds wEt Ufenr

(o at yfafas fior At 7 Geer 7

(i st ufsfdgerwars eng @ Wad @ Sa=d A/l |

(iif) atyfsfiywgue © filg E=tdt odt €3 feurst
fég At fifat gdt @3 =ng Toue € oW adt
Ht ?

(i) &t yfsfdg & vae €3 yuz 3T a7 Ag="

At ?

g 35 fedt fafaw &8 mHa® gaus ovma
yfafi 525 974 g9 39 AHETE |

fafanir 16 .3

HHI® gau= PQ © mods 8| ya™ #eg O
gfumit fapur 31 Taue €3 € fagst oA W3 OC
wrufag T Fat om (6329 16.5)1 & AT
ugreafas fagst &t feqr uzra@ Aawe 7 1 AWER
TauT PQ © 9% © fdowt A w3 ¢ @3 wfsds
fig | feg fifeut A W3 ¢ €37 uar=afas faga’
firg 1 gt fegt faast & fa<s figar 7 ua=afas
fagst & @w=e AB #F CD &% faghuz &71
fegt & war =urg | ot feo fumetdt o5 7 g
fewt % fire =& =o@ | &t o= feu fimetnt as 7
7 feg fusebit os 2t few fifg 3 I nifaz a9 &
wgr=afas faast £ 2 rfag (39 16.5) fan
ang of wiy & fiw 1 3 ot udtg I=a ¢
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fH59 16.5 : I=® quz fRv yisfeg er szt
faefa uwsr=afas fasst nuw &9 1 3 &4t
fhaetnt feT et TEbut uSts detut o5
fer wet wirt afde of fa fée o erwmamit yfsfis
I digtmavifReuwm swafy
few yare © yfafiw & wae €3 yuz a5t st
AT HoeT |

AT ue g9 Aaw 7 fa gau= enfar 52 uf3fiy
few smg = ¥ar uAr Fe wmR v e U U
fewret Uer 7| fem wesT & umrufaeass (Lateral

Inversion) afae 95|

nCgular and iMiiused Keflectior

fafanr 16 .4

asusT 99 fg fi39 16 6 f&T wawe nima fair
76 | @e 94, 3% € g9 fiv €5 wesgs @
fsmn e mre 0w | Su-<v fifen €3 yareefzs
fagat &t sear e wet fent famt & =a3
99 | at feg uT=afaz faust ffq g7 @ ms
MIT 5 7 IHT 24T I o faast oy Sy fog=t
few ygr=afzz dotmr o5 (f9z9 16.7)1

657 16.6 : WiaEHT 35 65 »wulsg BHTE»=T

o5 16.7 : wicahiz 38 F yareafa= f@ast|

Y A AHS w39 fagst far avgs 3= €3
UTT=aIs & Unfanr (fusaet) yeeeas afde 05 |
He 7d fa upfonT uoreaas g St ygeeas @
fawnt e FesaT yaed uss JeT i | yaTH T UReS
91 =991 38 o nifswiaret @ gvas der i

fem © @@z wous S99 Iy 38 T Iz =%
YATE935 ¢ fEuing wweegs afde o 939 16 8
few fawiva ugeaza e yfsfds s=v g7

AN
\\\\\\

\\\\\\‘\\\\\\\\\\\\\\\\\

a7 16.8 5z vrsass




&t wiiit FE SR § Uereafas yaw & aves ot S ar ?
FoE St Ui ST BarEer Frabdt SRS IO UTTRaf3T ya'R € aes feureEl fEeEht o)
Geges et duanT, How T Y'UT YT § udr=afa3 gaur o | few Igt nrt Seenr § 2ue of | frastort
TRIHT THMAT AT € YR [E9 avae 9a G9T § usiuz sagnt afde ow | &t gt gv wifadi

T EET N R T 7

g9 39 eHgt 95 | niuET gy ot o, fAe-gew, WWifst € ave w3 famset 8u ) fegt er yam
AEPyt At fég Ter 31 fer Sgt wift fet eRgwt § Sue ot | fagsht @agn ye e yas et
7% €7 ¥iuz filF (Luminous Bodies) ny=rgemT o5 |

.. W3 W fw feg yas 91 § uereefas
X fagst fan 99 waus €3 »rufss U=, 3F
at @7 feo var=afaz T reet 05 ?

wWTe ugT FAIE |

16. 4 YgT=digs Ya'H § TE9 U
gar AT AEET O |
(Reflected Light can be further

reflected)

wre g9 Ao fuzst 29 gt et aw e /T 19
& gug fow woue © AOWE Sorfen At | =5 &2
7= T ame §F & IoF fig o fia vouz dfumr
w1 few gv wouz & Rorfear 578 T ArovE @8

vouz &9 fou 29 mae At fa gos = fas a2
75 (939 16.9) 1St 3l e Rae T famuE fae &
fig =@ =y § 9t fag Sy we At 7

\WET & wre nirfenr fa anra vi fée femerfes
fafewr € gu fé @n & féw Uforay s=feonr A1)
Ufaray fe's @ AWas Tdus =93 AT 75 | &t 3T
¥F Aae 7 fa € wau=sr F ygr=d3s ver 3T
G5t =mgt § Sve Gier e v wie T frgt § Int
it mt 2w g ¢ fendy ot =e T Uageat, Far
& 2y et St Aet 9
16. 5 g Jf3fag (Multiple Images)

AT ArEe 7 fa avas soue fan <ag o free
few ot yfsfdy g=@fer 31 7 € miE® Tousr &
Homs fEg =g distwe grat 3Sar 1 wrg e

5 16.9: 578t € oo's 3 oous !
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fafanr 16.5
€ AH3E Taue B | 697 & i o0 a8 miEe
gage o¥ fen o9t o fa fegt o fag mum fés
e afoe (G397 16101 fegt & 735 @ wet
AT faw 2u ¥ =93 99 Faw | oguet @ fE9
fea far &7 1 3073 foa fie o fds ufsfay feurst
fév om (f¥3a 16.100 7

35 16.10 : FHae 5 79 3IF AHSE cous™ =9
Yty |
g€ 2U T 299 399 vguST S S-Sy de T, fae
45, 607, 1207, 180" wTe I s IToust & feg
ael gng (A= mEat) 99 1 099 yaee feg eng
v gea @@ yfsfas St ifipr Sz aa iniz feg
o guEt § feq oW © AWTE nigd uE w9 | 2
g St e fas ufsfgaseos (fEae 16 11

659 16.11 : [BF 7 & s »iFa 98 ANT® oyt
T gz uiargs |

gl g= gt Auwe &9 mee T fa &7t o gae
aJ?
yiafest © 9= ©f ooz of =97 aulateray fag
et fan o fer-fig Ueds s=@= « =ot &3t
#at 7)1 gAt ye 9t fo'g aRiEteRay s Fae 7

A T O e !
aiiFgHAY (Kaleidoscope)

fafanm 15.6
FBISIGRIY s=78= wut gaus ot sargar
15 ¢ BEHT 4 om F2hT {3 wirfegrarg Udhyt
w& | fegt & 929 16 12 (o) fET o nigne
o ufawn €t nas fee v | fegT & G aft 9rge
uug & g2t feq famsdt feBw feg Jutt 39
=91y | Afsnfas a9 fa fe@u voum dhwt Tt
5% gl gl a= | fe@a e e e s dg ot o'
fora &% de a3 fan ke e o fog e @
set fed sa 9= (697 16.12 () fana & fear@=

fegw 16.12 : a@IFERAY G287

fefami= |




wet fenr © d&t urawent usfea ot wie fauar
fe§ife@u e gn g s migm su &t fegam
use geust § g9v J¢ g9t 39t ®marg (fa=e
1612 (o)) I feR uBz @I se-Eedamgau ¥
g9 &2 2o (dared g5t @ 2o 81 | fe@u e
few fAd & wr 3% &9 €t ude 575 e a9 | daits
EWETMEBETMWW@@!

T ST FEtEtenay fana 7| fen g9 fov 7o
AT fyw T T gurs feBw fS9 adt ya9 @ Ueas
feuret fée om | a=tElevray o fig fempar fea o
far gt foer Ueas o &df Sy ular dtewi =vs
fafamr 16.7

gas AEid w g miEw weus #61 fem &
937 16.13 &9 vone warRa fiq gedt fag
9% |@edt feu uret 99 | fen feener & fan fugst
e 55 fen 397 9% fg vou= €3 v v u@w
Fﬁwﬂna*mza‘rﬁnfae‘rgfsﬁagfﬁfar
U ¥ ugredizg o A
T yaH fan e €3
U= | 7 gl Age & 9=
st fer €3 mRe aom &t
fte foua €| usr=afaz
feyet e=ar | 3AT few &
fenrfyr faw 3¢t adar !
TUE W3 UTE HEa 3 gy
fee i fimre=@e asi
fesygmd fen e dar fRw
37 féer 9, fa< fa oAt

FEET FEESAGY ¥ 2T =52 Ueast @t
FBUET FT5 HEl dae 96 | e uFE § wireora
T

16.6 oW &7 Ua'H ;: Aee #f Jd] =

(Sunlight : White or Coloured)

AWTF VII €9 gAT A At fle IeR @ ya @ &
Aew yaw ¥ gu fEu wfewr wier 31 g6t feo <t
fifunr g fa fer S iz darde an iIfecoan@= &
w8t fa gew @ yaw &9 nidg dar dv 7 fea 39
fafan™ 16,7 @ge 71

I Vil @9 wifwis g3 91 yg@m & wus
dart =9 favgs & yaw v T9s feuus (dis-
IJfrﬁiuﬂiﬂFﬂ?ﬂﬁlﬁﬁﬂﬁHEﬁEﬁﬁfEﬁ'
eaRTgE et i goadt wesT T

§5% 16.13 : Ua'y & @32 feuyz |

16.7 HEhHt vyt &t g@asTatd 7 (The won-
derful complex Human Eye 7)

WIS BT UATH At ot fEw ovas e | it
AEtet HE I Wi Teyee ffedh fu feg o | few

=E e & 99&7 (structure) Wa STdd feat &
AHTET A'e ZEt ferg yags quer @

HrE T nyt O geE Sargdr dIBTEE J | Y St
HT9AT U3 ARe dot o oo g det T 3t fa fea
HY & niegat grar § gowesTer T weT AT | fem @
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UTgedHT »ai® Iar z:' ATIE T (cornea) A9 IS5
(f939 16.14) Idaa i & fifg ffq a= dar <f unin
ot ggaT got @ fan & »wrfean (iris) afde a5 iarfean
f& fig 221 fadt 913 (opening) d&t 7 I AR & u=Zst
(pupil) T T& | UTBT € Mad § WTEdH I8
gaat o |nrfean iy o G F7ar J 7wy & o ferm
dar uevs gaet 7 | 7 wHT afde ot fa fam wredt &t
Wiy =7 dar 99T 7 I AS ST At arfean @ dar €
HMdmagadde o imfegr iy feeeus Iz s
yaH € H=aT § dedn goul 91 g i feg
fa= gur a1

fafewr 16.8

nrud fitgT & #y few < | ygst e nma &
e a9 | i Staw a5 On =t €3 yge
g | g= uIET ¥ ju= a4 | 299 4 i d9
w3 G € yzsl e fea o9 feg e w9 1 at
I USE & a9 et ufseess yuge
3 2 faw afest fRo gt S5t At 15t ot om
Fae T famifrar g Sfenr 7 fawm afest fée
g i €9 <9 yaw Ae o 7993 4,
T8 yaH fE9 A 39 yaw <9 ?

yzsEt @ filg ffg 859 I 7 ded 9 Her T
famggrer amaee feg Her der § e ad
a3 Vil &9 &5ar @ g9 &t ufgur it 2 3w
e & iy @ firg fe weg §°F Zaw ager T few
gz § IteT Ffde 05 (939 16.14) | 381aT maaT
&vEt Aet o 52T df 71 575t et vigge atgedt
grEtHT AeeaT= § fouet &= (Optic nerves)
wnwgr fovrar 99 uder fégr ater 71 feo @ famy
oyt gt 08 —

(i} 5 (cone), H 29 Yg'H BB FEoaHIE dat
T5 M3

(i) I7F (rod), 7 U2 Ua'H BT ALT6HIS domt
ar
few T femrer &% dart ot gEaTet < 39T 05 |
?ﬁ?jﬁlfﬂ'ﬂ'ﬁgﬁﬁhﬁg[bﬁnd :-;pnl]ﬂﬁ%ﬂ?ﬂ
fem €t 9'® § 5 waAe ySefna at3T AT AaeT J1
fafamr 16 .9

faw o <t gl €3 fia g fdg w3 fia
Fom 529 | a1 iy @@ € fA uw J=
groter § (fdgd 16.151 S0 f¥g7 @ f&e
6-8 cm & Tat 32T IrdiEt T1T9W S HT &
iy 3 gty @ gEt I @9 @ 96 | mruat it iy
& dv 531 a9 § I¥ ¥9 I BAIY W/
wruEt wy & ad G nfge fuS 2, dte &
FE-F8t vuE S5 fonr@ | TR S SwE T 7
FateTd (g MRt AR Ay e ad g IS
fég €3 Tue 58 Quiaa faforr & ool
&t fen ¥ qd'm mfew T wer § 7 FEH
e Py e i T feg e e 3 i 3t
€3 et nifie fie T 7 ygm U= 3 few &t
e fevrar 37 &dt uderger

X &

53 16.15 : W fig fewBer)
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T @I s yfsffmeryze, sng e @z
Fgdz dtuaw sdt Jerifeo sa=Ear 1 /16 Ad3 39
gfenr afder T 1 fer set, A v @3 yStRdT 16 77
few 3 v vo 3 far ardidte <ng & rfee ufsfdw
ges, 3t vy § Qv =g femw =far aset-feset
mMEg< J<ait |

fafamr 16.10

6-8 cm g7 @7 33 o o wvaraTd zaAT G |
439 16.16 fég wane nign fow g & &9
ﬁ&lkﬁ*éﬂ#ﬁwﬁwwﬁilﬁ%
o umit Ry filiar 13 g u i Ust 56
it ot @ fige fora S o A WS AT &
It a8 w1 313 S wh@ w &t IoF TRt
filwd & wieg fewret ffer 3

it 7 fegn Sye o Qo s R e a3 Sy
et figer e mat g &9 uae €3 femer 91
@t & i & oW wiane 24 yfsfas y3t Rds
(16 yIt Adlw) ot ve § Su €t ve &8 ufemafaz @
& fewfenr ater 31 few 3gt vt femw Sy wge
ol

WYt § TOEsT TR € TE T paher
o< TE G993 & USAT (eyelids) fiogbyt o5 (usa®
fedfe Bz i Reeuws =T aa
feetnit a5 |

niy féa wifFar megs vWae I fa v niy oo
AfET TR € S8-5'8 33 et AP § I
AUEeIT 5% <Y Aat 7180 we-iie gdt fam 3w
WY TAINT & AUHEST 5’8 S Aael 4, e e &s
ufgzafaz det afdet ot 1 nmy »ny ewrar uzs Bt
Ag F S0 MaHed gat BaUar 25 cm JeTd |

a9 &Y 33 It Tt § Aure au Re 2y
Rae 06 Ud ©9 Ot SRgnt § AURe st suwge |
few € €52 gy viy &5 Eh TP & W &JT
2y Ug¥ yWg 9 St TR § AuST W AaT
95| AT Aug BaAT € 93 owd wv ¥ fegt
fewet dar e pue &9 7 AgeT I

ae g feiw v v geri féw vy fewdt
(ZHd) GoBt T At JIfer v @ S se e duB 3=
Fae der J I nifeor 32 3 feo faor aier S faony
feu it feafAs g feor Jifen e s s aEd
7t I F ae-ae diele gu B e Jifemda e
fess Ag= T Ivuaeadt 850 § gerd s e=@et
B5a Bar [E3T A 31551 IF&S Al & Ten fairr
& 39 Fa® W3 Hafumz g2 fE37 7
16.8 W4T & @4F% (Caring of your eyes)

feo mgdt I fa At nrut iy &t Bfegduas
aa | F J8t mifir & 3 37 3od fan v e @
&5 =T odter 31wyt ot feufia 7 ss=h)
e ¥ A &=t aet 3 37 Bfes wiew @3
aal
e nyt ¥ BE §gF dle A gz fowe aEw
TElaea 91 U Yo' 5% iy = fEwg
fageee T Aaet 1 geA A fan SEEwEE
BY 7 9T T US'H 32157 § AT ugETATeT
ol

)
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dtafaee T ?
AT Tt 0T u-J JU Tt ST T | IR Tt it 993 St det on W fegt e
saaT ot urfimt 3 S AaeT O | fer st A e fus S Gr s B er v @ Cr duzr Sarwier
71| fa28t T Ft AT Jet 95 7 Teret @it vyt F

fus & st Saetat 05 (=T 1617 I feo e rovE & ¢ h *!
urfit 3 It 597 few fug 2t 2w maetit o | g 0 | /45 |
G5 a3 F < Jait 377 2 AaeT T udg fos fEU s 2w |

raer | fewr @ @2 fos @ yamw &9 meamew et (fe®, Eagle)
w@e | G S iy v 37 arestur w3 ¥t yzEt det 5, "
It fa e g wivs g a9 Aa | fem @ 575 &% fewr : 2
o ¥etaT f&u 3 fare st 199 a2 (rods) Iehut 05 w3 faee

5T 16.17 : (S8BT SPHT wyt|

ay Jt &5 d¢ 75 | fem © @8e fos & Ut ot vy f&w

& =Ud MF 37 (rods) W It a5 |

® Had # f@F I ya'H "AaF & av < fifg &7
=4 |
o WUStT YT & de & 3915 | 7 TSt it
few get gz vr a= U 7= 37wyt & Arg urat
&% U2 | ¥ def U9 &7 3= I FEed 95
Cucd!
® WSt wiyt § 99-9T9 IR ST 578 02
® UFs AHael & e wiaT I sla gt € v &
uF | iyt faa & ot @ 503 53 fewr &
A" @7 & wiut T U3 w9 9y & 5 uF|
I VI f&9 gt A3fez 395 & a9 fifier
At | H 965 <9 far #ig & it 7 37 few 578w
& =t gans I Faer 91 396 &9 feefis A &t
it it & aet gar @ Bt fibew der I fest
<9 Ag 3 ST %™ Fa1 MiT@ 3T (night blindness)
i
few ®el g muE Fa% & feefus A =5
WET & B T9aT grateT d| d9t areg, €% arat

W FEt AEE (AT usa) w3 arg-slee 35
&9 feefis A & gaue waer et 91 %3, o,
o1, Uald, mE wT =% fAae wiw w3 witar &
feeias A &% g9ug dv 75
16 .9 Uz feredt o5 fewmast
75 |
(Visually challenged person can
Read and Write)

xy fewast fagt €9 §9 =t wws o, e
fondt =% 3¢ a1 G5t ot gt § S wE
Ftfiz fewet det 91 av fewast mav 3 ot fasas

. &dt @y Fave | gy fewadt fam fawdt @ a9s
WUt feret amr gae 75 | wfaa fewast ruan
ugae € afow gow 981 G wruehit gt
fame féedtv & =09 feafns g 8¢ 051w
=y AU Q5 § wruEhyt GersTet § =09 feafirs
a9% &9 AvdE 52T Aaw 05|

ug By Aae
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