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kfzs |l gkin ;/sf/
|zIff d6gfno
kf7bjid 1jsf; sl
;foflrdl, eStk/

kf7og{d Ijsf; sio| ;foffral, eStk/, @)™

0; lgbfzsf;Datwl ;DkUf{ clwst/ ki7ojid Ijsf; sib] ;fofl7dl, eStk/df Igixt 5 .
kf7ojid 1jsf; slopf]Inivt :jls[tljgf o;sflk/}jf cfizs efu xax' kfzg ug{
ki/jt§ u/] kbfzg ug{ st}jBtio ;fwg jf cto kljlwaie /E8{ug{kitinlk IlgsiNg
kf0g]5% .

kyd ;00 I 1= ;+0)%&
latlo ;#s/0f I [j= ;@)™

b

0; Ighlzsf;Daow. sp}klg kif/st ;erfjx¢ ePdf ki7byid Ijsf; sib| ;fgffrd,
eStk/, ;Dkibg tyf ksfzg zfvidf k7f0lbgky cg/fiv 5 . ki7sx¢afé cfpg]; erfjx¢ nitf
of]sib| :jfut ubp .




xfdf]egf0

[jBfno txsf] IzIffnf0{ p2Jodhs, lofjxfl/s, ;d;fdlos / /fhuf/dhs agfpg ljletg
;dodf ki7bjid, ki7bkits ljsf; tyf ki/dfh§ ug] sfofif0{lg/6t/tf b0k} cfPsf]5 .
|jBiylfif /fibx/flie Pstf / nfptflbqs ;asf/sf] efjgf kbf u/fof{ ghtstf, cgzf;g /
-JfjnDagh:tf ;fdflhs Pyd\rfl/lgs ulf tyf cwi/et eflifs tyf uldftlo ;lksf]ljsf;
u/l jlfg, ;¥of Kkijiw, Jitfj/0f / :jf:Yo;Daowl cfwi/et 1fg / hijgfkofil ;lksf]
cfjZostf kI/kItgf nflu ki7bj{d, ki7bkits / cto kis tyf ;xfos ;fdul tof/ ug{
I;nl;nfdf slff 1) df k7gkf7g u/fpg]lzlfsx¢ st nflu of]lj1fg 1zlfs Igbfzsf tof/
kfl/Psf] xf].

of] lghfzsf Ibgksti/ >{7, 8da/ljh cfao)j] /fdkEfh ;§b., ufflz®s/ ki08] hijgxl/
>{7 / gebsthl >{7 /xEf] sfofnafé nyg ePsf]xf]. o;nf0{lzlfs sfogfnfaf6 k[7kfjf0f
In0{; Dalowt ljifo ;ldItaf6 clotd ¢k kbfg ul/Psf]xf]. o;sf]ljsf; sfofif xI/jfh vgfn,
zDekf th bixfn ; disfloflibfg /x¥f]5 . o;si]ljifoj:t ;Dkibg lbgkstf/ >{7, 8da/ljh
cf-blj]/ /fdkfh ;yblaf6, efiff ;Dkthg IjiOfkkfb clwsf/L / nfkffh kl08taf6, 6f0k
;162 efjgf zdf{tyf ntfp6 ho/fd s0Shafe ePsf]xf].

1zIfs Ighfzsf |zIfsx¢, nfo{dfuflbglg ug{tyf [zI10f I; sfodf ;w};ljjo /Vglk/s ;fdul
xf]. 0;df kf7oj{d / ki7bkitsdf lgbg ul/Psf I; sf0 pknliw=1jlzi6 p2Jo tyf ljifoj:tsf]
[jZnifof jf 1z10f |; sfOsf jiddf Izlfsn] ckgfpgko{ljw tyf 1jBfyl&f]1;sf0 pknliw
cfsng ug{ tl/sf IbOPsf] 5 . o;n] kptwiTds+j0f§fTds zhlnfO{ etbf 1jBfylEEbE /
[j{ofsnfkdil IjlwnfO{ ckgiPsf] 5 . o;df Igbg ul/Psf Ijjofsntknfo{ Jojxf/df xax'
ptiggohf kig o;sf ctwi/df cggfictof; Pyd\ljjofsntk agfo{ltgdf IjBfylfift{;xeful
u/fpg ;s]poxen]kefjsi/L /7 kpflifids ¢ kdf 1fg, ;lk / wi/0ff |;Sg]cj;/ kipg]tyf
|;sBf s/info{lojxf/df ptfg{;Sg]5g\etg]ck]ff ul/Psf]5 .

1zIf0f sfo{lzlfssflk} fut nug tyf 1jBfylfilkikt ug];fdflns tyf I; h§fids ;Lk, :yfglo
ki/jk / jitfj/ofdf Ige{ /x65 . 1zIf0f cgej / Jofjxfl/s biftfst ciwi/df 1zIfsn]kpfis
ug{ ljlw tyf ljjofsntk cer kefjsf/l xty ;S5g\. o;nf0{cer Jofjxfl/s agfpg blf
|zIfsx¢ af6 /rgfids ;erfjsf];dE ck]ff ul/Psf]5 .

gkin ;/st/

|zIff dégfno
kf7ojid 1jsf; s
;foflrdl, eStk/



0; lghlzsfsfkpfl ;Datwdf

dfiolds 1zIff kf7bjid @)*$ cg’f/ ki/dth§ ul/Psf] siff 1) sf]ljlfg ljifosf]
|zIf0f I; sfOnfO{kefjst/l, ;xh / ;/n agfpg ;xofjiL xg]xih]of]ighfzsf tof/ ul/Psf]
5.

X/ PsfOcttufst ki7x¢ nf0{cyklf{iz110f |; sf0 ug{ljBfyl{skbt I1zIf0f |jjofsnfkdf
cfwil/t 1jlebg Ijjofsntkx¢ sfldog:yf ugikpf; ul/Psf]5 .

Zlfs ;fdu| / dNof®sg Psfout ¢ kdf Psd:6 /fivPsf]5 . Tosh]lzlfsn]kf7cg’; /s
zlifs ;fdul / dof@sg kljjofsf] 596 ugkg]5 .

0; lghlzsfdf IbOPsf [jjofsnfkx¢, dfufzfsf ¢ kdf hOPstn]ki7sflke[tcg’;f/ cto
JElNks zMfs ;fdulx¢, / [jBfylEEbE 1zIf0f Ijjofsnfkx¢, 5gff u/l 1zIf0f ug{
;Isg]5 .

x/$ PsfOst nflu 56bf0Psf] 366l cgtfigt dfg ePstn]ki7sflki[tcg’;f/ ki7 366Lnf0{
;dfofhg ugq{;Isg]5 .

Psfout ¢kdf pNnys ul/Psf 1j1zi6 p2Fox¢ nfo{ kit ug{ cfjZostig;f/ slffut
Jofjxfl/s p2Jox¢, lgwt{0f u/L 1z1f0f Ijjofsnik ugkg{5 .

1zI0f 1jjofsnfk ubf{lbOPsflPsf0al6 1jBfylke, df Ijsf; xgkgfofjxfl/s 1fg, kljjofut
ik /7 ;stffids ;fysf]lst; ug{lzlfs ;hu / ;rf xgkg]5 .

X/ PsfOsf]ctTodf 1zIfsnfO{kf7;l ;Dalowt yk cfjZos ljifoj:tsflhfgsf/L lbgsf
nflu 1zlfsnf0{yk hfgsf/lcttuf |zIfssf nflu pkofpl 7figPsf Ijljw klfsf]pNnys
ul/Psf]5 .

ctTodf 0; Izlfs Ighfzsfsi] ;wi/sf nflu ;0k0f{IzIfs ;dbfoaf6 /rgflds ;erfjsf]
ck]ff ul/Psf]5 .



jid ;avof

Psf0 - !
Psf0 - @

Psf0 - #
Psf0 - $
Psf0 - %
Psf0 - A
Psf0 - &
Psf0 - *
Psf0 - (
Psf0 - 1)
Psf0 - 11
Psf0 - 10
Psf0 - 1#
Psf0 - 1$
Psf0 - 1%
Psf0 - 17
Psf0 - 1&
Psf0 - 1*
Psf0 - I(
Psf0 - @)
Psf0 - (@!
Psf0 - 0@
Psf0 - @4
Psf0 - 0$
Psf0 - @%

ljifo; L
Zif§

an
rfk

pihf{

tfk

kisfz

[jBt\wi/f / rDasTj
tEjx¢, sf] Juls/of

/f;folgs kitlj{of

cOn, Iff/ / nj0f

sk Uof;x¢,

witXe,

xf08tksfaf / o;sf oflusx¢,
blgs hijgdf kpfli xg]j:txe
la?yf / hgfy/sf]juls/of
ef0/;

pQhgf / kitlj{of

sfif yefhg

cdylgs / dylgs khgg
ljhf0fafé la?jfsflkhgg
dfgj z//df /St ;~rf/ ljjof
Jzfgjid

kil/l:ylts kélt

k[jlsf] Oltxf;

Jfod08n

afdf08

k[7; 2Vof

"
1))
4
1A



adln (Force)
cgtlfigt 366L Il 1)

-s_1jlzi6 p2]ox¢,

0; PsfOsf]ctTodf IjBfylf¢, Igdginivt sfof¢, ug{;Ifd xf] 50\l

I= Gobgsflu?Tjfsif{f; Datwl Igodx¢, JOf§ ug{.

@= u?Tj / u?Tjfsifffdf leGgtf 56bfpg .

# 1k08 / tfhdf leGgtf 56bf0{Ik08 / tfhsf]Psf0 JoSt ug{.

$- ljletg j:tke¢ sfko8 gffg .

%= s}y tsf]:jteg v;f0 / tihijxigtisf]jof§ ug.
-v_kl/ro

0; Psf0af6 |jBfyl¢ df Gobgst u?Tjfsifff; Datwl Igodx¢, sflJofvof ug{ u?Ty an /

u?Tjfsifffalr lecgtf 56bfpg / Itglxe sf] kpflist |jletg phfx/0fx¢ lbg ;Sg]

Ifdtfsf]jsf; ug{vfhPsf]5 . ;fy}Ik08, tfh, :jtoq v;f0, thhijixgtfsf]jof§ ug{

kpfl u/T byipg / blgs hijgdf Itgixe sflkbfiaf/1kl/Irt u/fpg vilhPsf]5 .
-u_1zIf0f ;fdul

= sfkigé;, Uofininof]/ GoBgsflkifBf] rbas, rbaslo sDkf; .

= h{ki/s tfh ePsf 98ufsf 6]ifx¢,, Pp6f 16gsflkftf jf [jBfnodf 7f$g] 366L,
:6Kjfr, knfl:6s yhL, 7Thf / ;fgf uRrfxe, -0%+0% cfpf, eflts t/th; 9s .

= ) ;ld hit nfdf]dl; gf] &8l -5ftfsf]tf/ kig xfy ;S5 kinfdsf]8Nnf]/ wiuf].
-3_1zI1f0f 1;sf0 Ijjofsnfk
u?Tjfsifffsflkl/ro

= sfkig§;, Uofininof]/ GoBgsf] ;fdfeo lrgf/laf/]5nkin ugkft\. pknAw ePdf
pox¢, sflkiff] by f0{kbz§ ugkft\.

= sfkig;, Uofininofh]kjtt u/sf uk / pkuksf rfnaf/]Igdginivt s/,
atfpgkff\i

- ;g\is42 cI3sf dflg;xe, ;aduk, i/, ;BA]KLjLSTKI/j{df u/bf 7ioy].
lzIfs Igbfzst, 1j1fg, slff - 1) 1




- ;08nst ;ajukxe,n]; &M/ jidf ubb etg]; b{skbt I;4fct sfkig§;n]
k|tt u/]. o;af6 of]k|6 xt5 Is ;a}cfsfzlo Ik08x¢ n]k[jlsf] kl/jidf
ub§o\.

- ;0\1e00 It/ Uofinlnofh] b7bz§ obgn] xJT jk:kit jl/kl/ To; st pkuk
ki/yidf u/ef]by].

- sfkig§;sf]ljrf/ Uofininofh]kli6 u/].

[jBfyLf¢, ;U lgdginivt KEgxe, ;fligkft\/ Snkin ugkfL\l

- k[jinfo{lsg reofifn]kl/j{df ubd <

- ;BfK[jInfo{Isg ki/jidf ub§ <

- ;B6lv K[jL Isg 6f9f hity < To:t}k[jlblv Isg robpif 6f9f hitgy <
-pko§t kEgx¢ af/]ljBfylke alr ;dX agfo{Snkin ug{nufpg]_
-|jBfyi¢ afe ;x. pQ/ gcfPdf Izlfsn]atfOlbgkff\.

- rOoplf, k[gl / ;0élr Psn]cshft{ctsifff ubbg\etg]s/tdf hfB Ibgkif\.

kf7ok:tssflk[7 | sflu?Tjfsif§f etg]kf7bfz 1jBfyLfe nfO{k9y nufpgkf}\/

lgDgInivt kfgx¢, ;flighf\i

- Hjf/ef6f eghf] s]xf]<

- ;dbfif Hjf/ Isg p7b <

- s];a}lki8x¢ alr cfsifff xt5 < 5nkin u/fpgkf}\.

ctlodf lghginlvt s7/fx¢ atfolbgkff\l

- x/b k08x¢ alr cfsifff x5 .

- shOEmf j:tke alr Itglxe, sfllk08st st/0fn]xy]ctsifff annfo{u®Tjfsifff
elges .

u?Tjfsifdf ansf]b/L / 1k08 ;0 ;Dabw
= |jBfylf¢ ;U lgbginlvt kigx¢, u/L Snkin uggff\l

-s_shsy st/s tEjxe n]u?Tjfsifff annfO{kefj kibd <
-v_ 1k08 kI/jt§ xbf u?Tjfsifff andf s]c;/ kb5{<
-u_ b0{j tk¢ alrsf]b/l adfptf u?Tjfsifff andf s]kl/jt§ x65 <

IzIfs Igbfzst, 1j1fg, sIff - 1)



lgDgInivt kpfli kbz§ ugkit\/ 1jBfylf¢nf0o{cjnilg ug{nufpgkff\i
- Pp6f rbassf]pQ/l wy kjbzfit/ kistpg nufpgkif\. To;sflglhs Pp6f
rDaslo sDkf; /fVbf sDkf;nf0{rDasn]s]c;/ kibd < cjnfeg ugkff\.

- sSDkf;nf0{ rbasaf6 la:tf/}6f9f ;fhf{ sDkf;df s]kl/jt§ cfpS < o;sf]
sf/0f kQf nufpg 1jBfytke, nfO{ki]; fixt ugk\.

- rbasdf h:t}k08sf]ctsifff ug{lglZrt 1f§ x65 . bOEMf cfsfzlo k08x¢ alr
b/l a9t Itgxealr pTkeg xb] u?Tjfsifff an kig sd x65 . b/l 36bf
u?Tjfsifff an a9% egl k|6 kigkff\.

- kfTokitsdf IhOPsf lragxe, '=0, '=# / 1=$ afBff nYgkif\/ ;f] Irgnfo{
:ki6 ;U JofVof ugkft\. o;af6 k08 / u?Tjfsifff ansf]kl/dftfalrsf];Datw
k|6 kigkfF\.

- kiTbkitsst lrgxe, =%, =" / 1=& afdf nYgki}\. lrgsf]dfilodaf6 h{
Jtalrsflbil / Itglxe alr pikeg xg]u?Tjfsifff ansf]kl/dfifalrsf] ;Datw
atfpgkip\.

tobgsflu?Tjfsifdf;Dabwl 1jZjJofkl Igod

cobgsflu?Tjfsifff; Datw Igod [jBfylke nfO{ct-cfCgf] stkldf nfg nufpgkf}\/
skinfo{k|tt ug{nufpgkf}\.

ljBfylenk|tt u/bt st :x. Syg\eg]lzlisn]amBéf nivibgkf\.

pSt ;4df ¢ sflcy{ kl/efiff, dfg / Psf0 atfpgkff\.

kf7ok:tsdf IbOPsf ullftlo ;d:ofsf pbfx/0fx¢, 1JBfylke nfO{xn ug{
nufpgkfj\.

gdyfsf nflu skl uloftlo ;d:ofst pbix/0fx¢, |zIfsn]agfo{k|tt ugkff\/
|jBylf¢, nfo{klg xn ug{nufpgkf}\.

u?Tj an (Gravity)

u?Tj ansf]kl/ro :ki6 kigkfp\. u?Tj ansf]ki/efiff etg nufpgkip\.

u?Tj an / u?jfsifff analr letgtf s]5 etg nufpgkf}\.

w7 an ;fa ugls F==3 3/l eof]/ o;df M, m / & n]sk]s/fsf]
kitigiwTj u5{ :ki6 kfgkff\.
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ljlecg cfsfzlo [k08x¢, ;B{K[JL, jk:kIt, robff cflon]ciCof]lglhs /xkf]1
Isnflifd 1k08 ePsf]sb}klg j:thio{sltslt u?Tj ann]cfCgf]siblt/ tf65,
Ix;fa ug{nufpgkf}\. o;sf nflu cfjZos tYof@sx¢,, h:t)l ti/f, uk / pkukxe,sf]
cwiof; / Ik08x¢, pknAw u/fpgkft\.

;0{hqf] 7hf] ti/f robf hof] eof] eg]o;sflu?Tj an k|tisnfiifd j:tdf sit
k5{< 1Bfytf¢ nfK{Ix;fa ug{nufpgkif\/ Izlfsn]l; sfOlbgkf}\.

k[jLsfl u?Tj an rebffsf] ethf a9l xy'sf] st/0f [jBfylf¢ealr Snkin ugf
nufpgxff\-o0:t}c¢, pbfx/0f klg by/fpg ;IsC5 .

IZ1f0f gff

Pp6f k08 cToGt I[jzfn -rGb] K[jL jf ti/f haf] / csfIk08 cTobt ;fgfleof]eg]
tL bO{-7hf)/ ;fgf] alr pTkeg xg]u?Tjfsifff ansf]c;/ ;fgf]Iko8df dfq k/¥f]
bvG5 . 0;n]ubf{ ;fgf] Ik08nf0{ 7hf] Ik08n] cfCgf] sfhit/ cfsifff ubp . h:tf]
k[jln]o; sf]; txdf /xBf x/B j:thft{cfCgf]sblt/ cfsifff ubb . o;/L cfsifif
ug{annf0{u?Tj an elgts .

sh}uk jf pkukn]To;sf]; txdf /xf]1 Isnfhifd k08 ePsf] j:thfd{cfCgf]
sibit/ cfsifff ugf{ansf]gtknf0{To; uk jf pkuksflu?Tj an elg65 .

S 1t nufogs . oxfw

egbfluk Jf pkuksf]ko8 / r eg]cwfof; xp\. oxf“uksf]lew{of; gb0{j talrsf]

b/l dflge5 Isgeg] csf j .t wl} ; fof] xg] xbf To; sf] cwfof; Hofb}sd -guto_
XG5

uk jf pkuksflu?Ty an Ix;fa ubf{-u?Tj an F=

u?Tj ansflc;/ /7 u?Tj kjii

k[jlsflu?Tj ann]oxf“/xkf j:tke df s]kefj kbbo\egl 1jBfylkenfo{;flg]/
Itglx¢,af6 kikt pQ/ 7ls 5+5§ atfOlbgkff\ .

u?Tj kjlisfKi/efiff, u7Tj kjisflcfit dig / Psfoaf/]Snkin uggf\.
ki7ok'tsdf IhoPsf]ljiofsnfk 1.1 u/f bi/f0lbgkf\.

7hil9Buf / ;fgf] 9%uf Ps}7fpafe v;fbf b} ;U}v:50\t/ 98uf / sfuhsf]
63ffx¢, Ps}7ipafe v;ibf 98uf kixn]v:5 . pkoft tYox¢, sf sf/faf/]5nkin
ug&\.
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Uofininofp]u/BKjfY 1;Ssfsfkbfll jOf§ ugk\. pSt kbfn]l; sfpg]jLigs
wi/0ff u?Tj kjli ;a}j:tdf a/fa/ x65 ebg] ;Dadwdf JofVof ugkff\.

kiTok tssf]ljlofsnfk 1.2 kbz§ ugkft\.

kitsdf IbOPsf]ljri/0fio kEgx¢ sflpQ/ [jBfylke nf0{ebg nufpgkff\. pQ/ ;xl
gePdf atfOlbgkf}\.

cwfof; /7 u?Tj kjlialrsf] ;Datw

k[jlsflew{of; ;+/el/ ;a}riptf ;dfg 5§ . pbix/0fsf nflu wjlo Iffdf cw{of;
etlio]/ylo 1ffetbf sd 5 egl atfpgkff\ .

k[jlsf] dfpfdfL cfst/ afBff ny/I cwfof; 7iptg’;t/ ki/s xyfst st/0f Jofvof
ugkff\.

0= 23 34 134 /L bYObGXR

9 7 X5 egl Kfift u/Y bfpoki\

g Sflcfyt dfg a/fa/ 9.8 1d+;] x65 egl k|6 kfl/Ibgkf]\.

k{jLdf u?Tj kil

k[jLsf]Ik08 6 x 10>+ Isnflifd x65 / 0;sflew{of; wjlo Iffjdf ess7 Isnfld6/ /
etlio/Y/lo 1f§df es7s x65 egl atfpb}irg klg k|tt ug{nufpgkf}\.

wjlo Ifgdf / etlio/Ylo Iffydf ¢ sf]dfg sltslt x65 < [jBfylke nfo{Ix;fa
u/l lgsiNg nufpgkf}\.

dfgf¥kfjlsflcwfof ; 6378 Isnfld6/ eP ;u/dfyfsf]6kkidf -pri0s.s Isnfld6/ g sf]
dfg slt x65 < Ix;fa ug{nufpgkff\.

[jBfylfijug{g; skf]cj:yfdf pko§t Ix;fax¢ |zlfs ctkihju/] byfpgkff\.
pko§t tig}7fpsflu?Ty kjb bfth] bifpgkff\.

u?Tj kjhisf]dfg kijldf 7fptg’;f/ ki/s x65 ebg]s/f JofVof ugkfp\.

u?Tj kjlisfdfg kI/jtg xgfsf sfof Jofvof ugkt\.

lzIfs Igbfzst, 1j1fg, slff - 1) 5



cbo uk / pkukdf u?Tj kjii

ljle6g ukx¢, h:thl d2un, zlg, jk:kit, pkuk rebpif cflb 7fpdf kg u?Tj kjii
k[jldf hlQs}xt5 Is ki/s x65 egl ;fgkff\.

kK[gl, d®un, zlg, jk:kit ukxe sfllrg afBéf ni/l bi/fpgkit\. Irg nybf
Itglx¢, sf] ;f0h ki/s kfgkJoksf]lcw{of; / k08 kig ny bi/fpgkit\.

tYof@ssf nflu ki7bk'tssf]@%@ khsf]zs.3 tiinsfsfld2t Ingkif\.

ol Ijlebg ukdf u?Ty kb k{jldfethf ki/s xbfsf]st/0f JofVof ugkff\. uksf]
k08 / cw{of; nJu?Tj kjhinfo{c;/ ubd egl k|6 kigkf}\.

ol ukxedf u?Tj kjbi sltslt xt5 < IBfyie nfo{lx;fa ug{nufpgkit\.
|jBfylf¢, nJug{g; stif 1zlfsn]u/l by/fpgkff\.

robfifsf] ; txdf u?Ty kji

robfifst] ; txdf u?Tj ki slt x65 Ix;fa ug{nufpgkf}\.

sg}Ps hgf JoIStn]kfjldf hit tfh p7fpg ;S5 cbo uk jf pkukdf kig Tolt g}
tfh p7fpg ;S5 egl JofVof ugkff\.

k[jldf hit g}tth robffdf klg p7fpg ;Is65 t/ k[jldf hit k08 p7fpg ;Isq]
xf] Tofebf a9l k08 rGbfifdf p7fpg ;IS5 Isgls k[jldf hits}tih k¥ofpg
robfifdf adl 1k08 cfjZos kbd ebg]s/isfllofVof ugkf}\. -oxf“rébfifdf kig cto
cj.yfx¢, ;fdfco ePsf]dfgl JofVof ug]

k08 / tfh

k08 / tfhsf]kl/efiff 1jBfylke, ;U ;flokff\. [jBfylke.n]ebg g;siif 1zlfsn]
atfolbgkff\.

k08 / tfhaf/]ki7bk!tsdf ePsf s/f clioog ug{nufpgkf}\.

clioogkl5 [jBfyike nfO{Ik08 / tihalrsf]letgtf cf-ciCgf]sfkidf nYg nufpgkff\.
|jBfylf¢, n]nyBf] s/t ebg nufpgkif\. cfjZos k/§if IzIfsn] ;RofOlbgkff\.
ljjofsntk 1=# u/] bi/fpgkip\.

tth / u?Tj kjhalrsf];Datw JofVof ugkfp\.

lgDgInivt :yfgx¢ diio]shdf j:tsf]tih a9l x5 < st/0f;Ixt Snkin ugkff\.
kixn]jBfyl§t ;flg]cfjZos eP Izlfsn]atfpgkff\.
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-s_ k[jlsf]etilo] Ao 1ff / whlo 1§
-v_ gkinsf] t/f0{/ cUnf]kxf8
-u_ ;db] ;tx / ;u/dfyfsf] 6kkfdf

Jtoq v;f0

kf7okits kh s Irq 1.11 af@@f nygkit\/ lgdginlvt kfg ;fligkf}\i
-s_gnlleq xfjf /xBf] jhf |;Ssfetdf ki 19nf]v:gsf] sf/0f s]xf]<
-v_gnlleq xfjf lerskis Kjfv kig 1;Ssf h:t}56f ultdf v:gsf]sf/0f s]xf]<

pko$t kEgx¢ sflpQ/ 1jBfyléf6 pknAw gePdf |zIfsn]JofVof ugkff\.
xfjf ePsf] 7iptf / xfjf gePsf] 7iptf Kjf v:bf s]ki/s kipg ;IS5 <
Jtoq v;f0sf]kl/efiff logkfp\.

k[jldf s cj:yfdf j:tsflv;f0 jt6g xf ;S5 < Ps 63if 98uf jf |;Ssf xfjfdf
v;fNbf s]:Jtéq v;f0 xf ;S5 < ol kEgx¢ af/]5nkin ugkff\.

robfifsf] ; txdf x/E j:tsflv;f0 ;jtoq x65 egl JofVof ugkff\.

jtoq v;f0sf] jhf j:tskjl To; 7fpsSflu?Tj kjli;t a/fa/ xg] s/t :ki6
KigkTE\.

thhljxgtf

kf7bk!tssflkh 15 sf]ljjofsnfk 1.4 kbz§ ugkff\. oxf“kipl vi;/xkf]cj:yfdf
kffisf] alrdf kinfdsf] ufhf c8%f]blve5 . kil 6findf c8bfP/ wiuf] 5Bbf eg]
ufhf cl8by . o;/L vi;/xEf] jhfdf dfq ufpf cl8gsf]sf/0f Jofvof ugkff\.

tihlpxgtist]kl/efiff atfpb}ofvof ugkfp\.

kf7okitssf]lrg 1.15 afBflf ny] jOof§ ugkff\.

pSt Irgcg;f/ Pined/ vi;/xgf]cj:yfdf To;leqsf]shfn]an xfjfdf cl8/x¥f]
by5 . Isgls Onyl$/, sbf]/ an ;dfg u?Tj kjin]tn eil//x$f x65g\. cyff\tl
tigsflv:g]ult ;dfg x65 . 7Ls To:t}cGtl/Ifdf /xEf]cbtl/Ifofg leqsf ofgke, Sf]
klg pSt sbfsflh:t}cj:yf x65 . ofg, ofq'/ cbo j:tsf ;jtéq v;f0 ;dfg ultdf
v; Bf]x65 egl JofVof ugkff\.

ki/f;6 s;/L v:5 < s]ki/f;Bsflklg :jtoq v;f0 x65 < ol KEgx¢, 1jBfyLif0f
flgki\. ;XL pQ/ gcfPdf |zIfsn]JofVof ugkff\.
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-2 diof2gg

= sy}jtsf]tih k[jl / rebfifdiio] sxf“adl xt5 / Isg <

= sy} thit{Pskes edlio/Vlo If§) / csflkés wjlo Iffdf ;dfg priodf v ;fNbf
sxt“I56f]v:5 / Isg <

= kxf8sf]kibldfetbf kxf8sf]6tkfdf j:tsf]tfh Isg sd X565 <

= U?TJfsifff cr/ ) egkf]s]xf]< o;sf]dfg / Psf0 nfgkif\.

= k[jldf eo Isnflifd k08 p7fpg ;Sg]ef/Qfhsn] robpfdf sit k08 p7fpg
;nf < Ix;fa u/l byfpgkff\.

= Sb cj:yfdf Pp6f |;Ssf / Kjiv ;Uv:5 < To; /L ;Ubv:gsh]sf/0f s]xf]<

= K[jLsf]Ik08 exiox Isnfifd / cwiof; e3so Isnfld6/, rGbfifsf]Ik08 7.2x10%
Isnflifd / cwfof; 1.7x10¢ 1d6/ 59\. 1 Isnfhifd k08 ePsf]j . tof k[jlsflu?Tj

an slt k5{/ rtbfifsflu?Tj an ;fk 1k08df slt k5{< k[jlnfo{ rebflf hqf]
xgh/L vty ;lsofleg]o;sflu?Tjan slt x5 <

= db| Kjf/ egBfs]xi< Hjf/ s;/ pTb <

= roopf ;0dVv k/Bf jhf p7glHji/ Thi]xes t/ ;{;6dVv k/Bf] jhf p7g]Hj/ ;fof] x65 Isg <

= J6hl hDk ubf{;f]JoIStsf]v;fOnf0{:jt6q v;f0 dftg ;IS65 Is ;Ishy < :ki6
JofVof ugkff\.

= tfhijxlgtf egf]s]xf]< Pp6f phix/0f;Ixt tihljxigtisi]:ki6 Jofvof ugkff\.
kPgx¢ st dffodafé diof®sg ugkft\.

|zIfsnfO{yk hfgsf/L

u?Tjkjhdf 1k08sf]c;/

ljlebg j:tke K[jLsf] ;txit/ v:b}u/Bflcy:yfdf tl j:tsf [k08n]ltglxe Sflu?Tj
kybdf c;/ kb§ . To; h]7hf]/ ;fgf]92uf v; fbf by}; Uv:50\. ;fgf]l/ ThfleP tikig
bjIPp6}j:t'-3gT) a/fa/_ ePstn]xfjfsf]c;/ ;dfg ¢kn]/ guGo dfgfdf k5{ To;Hh]
kjl ;dfg ePsf]xf].

8\nf]k/Bf] sfuhsf] ; txsf] Iffkin sd / 8\nf]gkfl/Psf] sfuhsf]kfgfsf] ; txsf] Iffikin
a9l ePsfn]xfjfsf]cj/fiv 8\nf k/Bf] sfuhdf sd k5{. sfuhsf]Kgfdf xfjfsf]cj/fi
a9l kgiePsftn]la:ti/}dfg v:5 .

To:t}rebflfsf] ; txdf xfjf 5§ . v:bju/¥f] j:thi0{cj/fv ug{Toxi“c¢, skl dfiiod
5% . To; hJuxpf]j:t'-3g_ xff\of xnsf -Kjfv_ xfF\;akfu?Tj kjb ;dfg x65 . To; h]
;ahjt;bv:s\.
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tfhljxlgtf

k[jLsf]sibhf6 hit 6f9f uoflplQ g}j:tsfltfh sd xthits Isgeg]kfjlsfu?Tj Iffsf]
i k[jlsi¥l a9tg;f/ 360thifts . hit rebfifsflglhs uof] Tolt g} ;f] j: tofirthpfsf]
u?Ty Ifysfitygf advthfes . To; hlk[jlL / robgifsf alr sxl“o:tf]ljth'x65 hxf“;f]
J.tof kgl k[jlsflu?Ty Iffsf] tiif / robffsf] u?Ty Ifysf] tyf a/fa/ t/

ljk/Lt Ibzfdf nfulsf x65g\. ;f]Ijebtf j:tsf]jf:tljs tih zbo bves . ;f]lj6bhf0{
t6:y [JOb" (nun point) €lge5 .

To:t}k[jlsf] sh}glzrt b/df /x) k[jlsf] kI/j{df ubfu/sf] c6tl/If ofgleq /xEf
cGtl/1f ofgl / cGo j:tof tfh zbo h:tf]blves . To; hlu?Tj ansf]c;/ ;f]j :tke df
kb§ Isgeg]cGtl/If ofg;Ixt tl j:tke :jtoq v;f0sf]cy:yfdf /x659\.

;UBf] Irq clioog u/f}. dfgf}
c6tl/If ofgn] cfCgf] sIfnfo{ 5BY
;/n /Vidf uPsf] eP sb}lglZrt
;dodf ‘s’ :yfgdf klg]lyof]. cfCgf]
slfsf]Igb{ :yfg ‘v’ af6 skl bil
-k[jlsf] stbbv ‘s’, ‘u” b/ 6f9f
klg]lyof]. ca k[jLsf]u?Tjfsifffn]
ubf{; flofgn]cfCgf]s1inf0{5fB) hfg
;Sby . ;flcjlwdf cGtl/Ifofg ‘s, v’
b/l k[jlt/ v;] ‘v yfgdf Kuf]
x65 . 0;/l jRfst/ slifdf ki/jjdf
ubf{cGtl/1f ofg Ig/6t/ k[jlit/ v:b}
u/Bfx65 . o; njubf{tl cttl/If ofy
lg/6t/ Jtbq v;f0sf]cy:yfdf /xEf
X550\, cGtl/1f ofgsf]:Jtoq v;f0sf st/0in]leqst cttl/If ofgn]tihljxlgtisflcge]
ubbg\.

k/f;6sf]v;f0 ;2df -ha;Dd ki/f;6 vhEi]xby :Jtéq cj:yfdf x55g\. To; jhixfjfsf]
cj/fv guo x65 . ha ki/f;6 wN5 clg xfjfn]clws cj/flv pTkeg uS{. ki/f;6df
nfupf]xfjf ki/f;6sf]sjohf6 Isgf/fit/ ;5{ o;/L ;bf{ki/f;6sf]; txdf 3ifff x65 .
;Ixfyfsflult sd x65 . o;n]ubf{ki/f;6sf]dlg xfjfsf]rik clws x65 . pSt clws
rfkn]ki/f;6sflkji z6o e0{;dfg ultdf tn ers{.
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Itk (Pressure)

-S_

-V_

-u_

3

10

cgtlfigt 366L I !

[jlzi6 p2]ox;,

0; PsfOsf]ctTodf IjBfylf¢, Igdginivt sfof¢, ug{;Ifd xf] 50\l

1= t/n kbfy§flrik kbz§ ugf.

@- kf:snsf]lgod I;4 ugf.

# Dblgs hijodf cflsldI8hsf]l;4fctsfkpfli pbfx/0f;Ixt Jofvof ugy.
$- Knjgzintfsf]igod kbz§ ug{.

% cflsfI8hst]l;4fct / rfk;Datwl ;/n uldftlo ;d:ofx¢ xn ug{

kl/ro

0; Psfodf riksflkl/ro, o;nf0{c;/ kfg]st/s tEjx¢ af/]ljBiylf¢ n]hfgsf/L kikt
ug{5g\. t/n kbfy§f]tik / o;nf0{c;/ kig{tEjx¢, vi;u/l t/nsflulx/f0af/]1fg
kit u/l blgs hijgdf t/n rfksf]pkofyi / ;d:of ;dfwfg ug{; Ifd xg]5g\. kf:snsf]
lgod / blgs hijgdf o;sf]pkoflist pbfx/0fx¢, JofVof ug{/ k|tt ug{l;sfpgko]
5 . cflsldI8hsf]l;4ft, knjgzintfsf]igod kbz§ / JofVof ug{/ ;Daltwt ul0ftlo
;d:ofxg, ;dfwfg ug{;Ifd xf]50\. To; ;Dabw blgs hijgdf kpfli ul/Psf phfx/0fx¢,
k|tt ug{;Sg]u/fpg vfhPsf]5 .

|zIf0f ;fdul

kifflsf] rs6l, 06f jf sf7sflAns, knfl:6s afpn -nfrf]cfst/sf], afSnflknfl:6ssf]
yhL, lkflofng;, [Js/, 98ufst] 63, wiuf] sV/fsf]kih, gb, afNe., kinfdsf]lsnf,
kinfdsf] s/fxl jf cto ef8f] cfe/Cniky, /a/ j@s, Sfrsf] ss{ kAIfof gnl, I;;fsf
URrix¢, 6kkofg Jofn};, xf08Hd6/, NofS6fld6/, aflNeg .

|zIf0f |;sf0 [jjofsnfk
an, ;txsf]lfgkin / rfk

= blgs hijgdf rfksflkpfli u/l ul/g]sfoge, sk]5g\ [JBfyI§U ;flgkF\/ ;X
hjtke gcfPdf [zIfsn]atfpgkff\.
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kf7ok!tssf]ljlofsnfk 2.1 kbz§ ugkff\. kiffisf] ; 66f skf; jf g/d df6f]kpfii
ug{;Is65 . glthf afBdf nygkif\.

| Bfylf¢, nfo{kbflisf] glthf tfinsf agfo{n{g nufpgkf}\.

ljri/0flo kEgxe, -kf7okits kh @)_ sf cfwi/df Snkin ug&ff\.

ann]lbg] rtk ansf]kl/dfof; 0 ;dfgkilts xt5 etghf/]5nkin ugkff\.

an rfk nfug] 7fpsf]Ifgikin; G JoTj{dfgkflts xt5 egL JofVof ugkff\.

_an . .
rfk = Ifgkn ;8 agfpg |; sfpgkff\.

rfksf]kl/efiff / Psf0 n{g nufpgkf}\.
ctof; / pbix/0fdf loOPsf rfk;Daw. ullftio ;d:ofx¢, [jBiylke nfo{xn ug{nufpgk}\.
uloftlo ;d:ofsf skl gduf kEgx¢, IbP/ xn ug{nufpgkf}\.

t/n kbfy&frik / ulk/fo

kf7ok:tssf]ljjofsnik 2.2 kbz§ u/] byfpgkif\. ;aktbf thnflkjfnaf6 kfgl
Isg a9l hifBn]cfof] ;flgkff\.

t/n kbfyfi]lbg] rfk / ulx/f0alr s:tf] ;Datw x65 egl kEg ;flokff\.
rf/sy]/ afehf] ; txsf] Ifjkin Ix;fa ug{l; sfpgkit\.

Ifflkin = nDaf0 x rfBfo

afohf]Ifgkin = 2 oxf“ =3.14 / r cwiof; xg\.

ljleég cfsf/sf ef8fx¢ sf]leql cfotg Ix;fa ug{l; sfpgkf}\.

cfotg = nDaf0 x rfgf0

|;Inl688n efBfff]cfotg = Iffjkin x pri0 = 2xp

t/n kbiyf]ibg] rfk (P)=hdg |34 u/l bifpgkT\.

t/n kbfy§f] rik o;sflulx/f0;t ;dfgkfits xt5 egl sf/0f;Ixt Jofvof ugkf}\.
h:thl olb a / g l:y/ /fivofleg]Ps}7iptif /fivPsf]Pp6}t/n eP o;n]lb0g] rik
ulx/f0; b ;dfgkflts P w1 x65 . ulx/f0 a9l ePsf]7fpdf rfk adb . ulx/f0 sd
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ePsf]7fptif rik kg sd x5 . csf{zAbdf ebgkbf{sy}Hachdf t/nn]lbg]rik ;f]
lachetbf dfly /xBf t/nsf]pri0 () ;U ;dfgkflts xt5 .

= t/n kbfy§f]rik 0;sf]3gTj ;U ;dfgkfits x55 p degl |;sfpgkf}\ h:th olb
h / g l:)y/ 5g9\eg] t/n kbfy&f]3gT) a9]rfk kig a9% / 3gTj 36]rfk kig
365 . [jletg 3gTj ePsf t/n kbfyke, ;dfg prf0;Dd ef8ffif /fVbf Iktidf Ihg]
rfk ki/s x65 .

== t/n kbfy§flrfk u?Tj kjlicg';f/ klg ki/s x65 egl Jofvof ugkff\ h:thl p ¢
olb h / d l:y/ 5g\eg]sb}ef8iflf /fivPsf]t/n kbfyfo{ljlecg 7fptif nUbf
0;n]lktdf Ibg] rik ki/s x65 .

= t/n kbfyfi]lbg] rik;0atw. uldftlo ;d:ofxe, bP/ 1jByLff0{xn ug{nufpgkit\.
ljBfylf] g stif 1zIfsn]u/T byfpgkig\.

= ki7bkitssf]cEof; ge#11,12, 13 xn ug{logkfp\. cfjZos k/Af 1zlfsn]xn u/l
by fpgkip\.

kf:snsf]lgod

= Anh kf:snsflkiff]bl/P/ pgsf]kl/ro Ibgkff\.

= kf:snsf]lgod atfpgkf}\/ pSt Igodsf]JofVof ugkf\.

= kf7bk: tssf]ljjofsntk 2.3 u/Y bl/fpgkffV/ 1jBfylke nfo{ljiofsntkaf6 s]l;Sof}
egl kfg ;flokf\.

= |jjofsniksf]lgisiféf/]5Snkin ugkff\.

= ki7bk!tssi]lrqg 25 nfo{aflf ;i/} o;sf]ld2taf6 ki:snsf]igod JofVof ugkf}\.

= pSt lrqdf sh}k:6gdf rfk k7fpbf afsl 7hf;fgf ;allk:6gx¢ df rfk a/fa/ x65
egl Ix;fa u/l bi/fpgkip\.

= rfk a/fa/ xf]xbf 7hf]lk:6gdf a9l an pTkeg x65 / ;fgf]lk:6gdf sd an pTkeg
x65 egl ullftlo dflodaf6é by/fpgkff\.

xf08fins K

= xf08fns K} sflkl/ro Ibgkf}\. 0; otgn]kf:snsf]igoddf cfwil/t eP/ sfo{ubd
ebg] s/t ;Derfpgkff\.

= Xx{08fns K} sf];/n Irq -kiTokitssfllrg ge) ny/] o;sflagff jof§ ugkff\.
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xf08fns kin]s;/L sfo{ubp etghi/]kEg u/l Snkin ugkff\.

xf08fns K} sflbjHk:6gdf a/fa/ rfk pTkeg xg]xbf 7hf]lk:6gdf an k4§ xy]
s/fsf]JofVof ugkff\.

xf08fns k}df s;/L tih / Iffjkinst]cgkft ;fgfThf]lk:6gdf xg]tih / Ifgkin
cgkft;t a/fa/ x65 byfpgkff\.

Jftls xf08dns Kk} sf]irg -kf7okitssf]lrq g=2.7) af@fif nyJ o;df s;/
lgDgInivt kifObfx¢, x65g\egl JofVof ugkff\i

-s_xf08fns kfn]an kj4g ubb .
-v_ xf08fns k}n]ansf]lbzf ki/jt§ ubb .

xf08fns K} ;Daowl uloftlo ;d:ofx¢, 1P/ IgDginivt ;4 kpfl u/l t ;d:ofx¢,
[ Bfylffo{xn ug{nufpgkf}\.

;fof]Ik:6gdf an (F) Thillk:6gdf an ()

;fof]Ik:6gsf] Ifgkin (A ) i Thillk:6gsf] Ifgkin ()

t/n kbfy{/ ij{‘ fk (Upthrust)

kiTok tssf]ljlofsnfk 2.4 kbz§ ugkf\.

98uf kfgldf 8akf]cj:yfdf tih sd xySilst/0f [jBfyike, ;U ; flgkf}\. 1jBfyLaf6
;XL pQ/ gcfPdf Izlfsn]atfpgkff\.

ckyl6sflkl/ro logkfp\. cky|6 gftg]lgDginivt ;Haf/]JofVof ugkft\N
pljffk -ckyle_ = J:tsfltfh — t/nleq /xbf j:.tsf]tfh

kfgldf h:t}jfod08ndf kig xfjfsflcky|6 x65 etg]s/fsfliofVof ugkff\.
cky|6;Datw. [jlecg uloftlo ;d:ofx¢, IbP/ [jBfylke nfO{xn ug{lbgkf}\.

3073 / ;fklifs 307j

39T sf]ki/efiff, Psf0 / ;§;Ixt ki/ro Ibgkff\.
sk kbfyke sf]3gT) atfolbgkff\.
397 a9l ePsf kbiy{uxf}/ 3gTj sd xg]kbfy{xn'sf xg]s/f JofVof ul/lbgkff\.
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;fklifs 3gTjsflki/efiff / ;§;Ixt ki/ro Ibgkff\.
;Tkllifs 3gTj b0{3gTjsf]cgkit ePsfn]Psf0 gxy] sf/0f JofVof ugkff\.

ufd kft3g;K6ld6/ Psfodf sy}j:tsf]3gTj / ;fklifs 3gTjsfldfg a/fa/ xy]
s/f JofVof ugkff\.

piljftk / t/nsf]3gTj

t/n kbfy§f]plj£tk kpfisflkbz§ u/l kl/ro logkff\.
t/nsflrtk @)  t/nsf]3gTJ (@) x65 eql 1;4 u/) bifpgkit\.
ljjofsntk 2.5 kbz§ ugkff\.

kfglsf]3gTj a9kl5 To; sflpljffk kig ji4 ePsf]5 . o:t}cto t/n kbfy§flkig
3gTjcg; i/ plijftk a9% egl atfpgkff\.

cllsidighsf]I; 4fit

clisiishsf ki kbz§ u/f 5BKI/ro k).

Pp6f kinfdsf]isnf kfgldf 845 t/ kinfdnJagkflhxth g8hgsf]sf/0f 1jBfylfe, ;
flokiT\.

Pp6f kinfdsf]Isnf afiNégsf] kigldf /fv] 8akf] kbz§ ugkf}\. To:t}kinfdsf]
s/fx. jf cto ef8f]kfgldf tlPsflkbz§ ugkf\.

|j{ofsntksf]lgisif@f/]5nkin ugkfp\.

lgDgInivt kfgx¢, ;flighff\i

*  kinfdsf]lsnf / ef8fsf]cfsf/df s]letgtf 5 <

*  kinfdsf]lsnf / ef8ftlio] sgn]adl kfgl Ij:yflkt ubd <
cflsfI8hst]l; 4fct atfpgki}\/ Jofvof ugkff\.

kf7bk'tssf] ljjofsnfk 2.6 kbz§ ugkft\/ 1;4 ugkff\Il plljffk = Ij:yflkt
t/nsf] thh

knjgsf]lgod

14

kf7ok'tssf] ljjofsnik 2.7 kbz§ ugkft\. 1jrf/0flo kEgaf/] Snkin ugkff\.
kixn] I Bfylfif0{pQ/ Ibg]df¥f Ibgkff\.
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knjgsf]lgod atf0{JofVof ugkf}\.

ljjofsnfk 2.8 khz§ u/L I;4 u/] bVfpgkff\. t/ndf tyg]j tsf]thh = Ij:yflkt
t/nsi] tth

kf7ok:tssf]ljri/0flo kEgx¢ af/]5nkin ugkfp\.

xf08#d6/

xf08fd6/ kbz§ u/l o;sf]sfo{/ kpfh Jof§ ugkf\.

t/n kbfy§Eflethf sd 3gTj ePsf]j:t'o;df tigsf]si/of 1jBfyl§t ;flokit\.
t/nsfletbf a9l 3gTJ ePsf j:t' t/n kbfyfif t¥/g]cj:yf JofVof ugkff\.
xf08#d6/sf] pkoflutf jof§ ugkft\.

-2 diof2gg

cfls{di8hsf] I; 4fct nygkff\. titf] xfjf el/Psflahy s;/ cfsfzdf dfly
p8b <

lk:6gsfla, b / ¢ sf]lf§kin jidzll 10 ;kd, s ;ld / 6 ;[ 50\. k:6g = df 10

tobgsflan nufplf k:6gb / ¢ df sltslt an pTkég x55 < kf:snsf]lgod egf]
s|xflnygkf}\.

t/n kbfyf] log] rfknf0{ shsy tex¢n] c;/ ubbg\< st/0f vhi0{ Jofvof
ugkfg\.

t/n kbiyf] Ibg] pijtk -ckylonfo{ sbysy tEjxen] c;/ ubbg\< JofVof
ugkff\.

= kfgldf cftizs 8af] j:t' xnsf xg'sf] sf/0f s]xf]<
= Pp6f 06fsf]Ik08 2 Isnfifd 5 / o; sflnDaf0 20 ;ld / riBf0 10 ;ld 5g\eg]06f

JivPsf] 7iptif sit rk 15 <

kfgletbf a9l 39T ePsf]j:t'sy cj:yfdf kfgldf t)/65 < cflb kfgsf]dfliodafe
dNof®sg ugkff\.

-r_lzlfsnfO{yk hfgsf/L

j:tsf];iKlifs 3gTj -

J:151]30Tj
$ c tikjid /xBfkfglsf]3gTj
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an, Ifffkin / rik

sb}; txdf an nfukl5 ;f]; txdf cf3ft k5{ pSt ;tx g/d eP an nfukf]efu hlats
Jfwl;65 jf 66y]kiby]klg x ;S5 . an nfusf]iffikin sd ePsf]v08df ansf]c;/
a9l k/Bf]bves . an nfukf] Ifflkin a9l ePdf ansf]c;/ sd k5{.

ljjofsntk @=! kpfli ‘s’ df echf ‘v’ df an nfug]Ifgkin sd ePsfn]ansf]c;/ adL
k¥of]To; h]kiftl a9l blaof]. ‘s’ / ‘v’ bj¥If ansflkl/dfof -08f tfh_a/fa/ 5 t/Iffkin
dfq ki/s 5 . ansf]c;/ g}rik xf]. To;h]‘'s’ df ethf ‘v’ df rik a9uf]. kil/ Iffjkin
;dfg /fv] ansf]kl/dftf a9fpg]xfleglansf]c;/ -rfk_klg a9% . To;h]kpfi ‘U’
df bOEfpf 06f /fivPsi]xbf an a9y u0{rfk klg a9bf].

kf:snsf]lgod

kf7okitssf] lrg @=" df 1bOPcg’;f/sf] xi08fns K} Ig/6t/ rnfP/ nfBnf0{ dfly
p7fpg ;Is65 . o;kf/sf ;/n obqdf an wl}udff k4§ ug{;Isg] xif wl}ansf]
cfjZostf kgfuf8lx¢, kny cfibsflal o;4f/f ;~rfint x55 . t/n kbfy{afpg]kfok
-gnL_ hit affufju/Tklg rfk k/0f xgdf sg}c;/ gkg]ePsfn]kig xi08fns asf]
pkoflutf a9kf]xf]. xi08fnsakdf t/n afpg]kiOk kipfif jf sx“st}ins ePdf o;n]
sfo{ub§ ap kih x65 .

t/n Kbfy{/ pilj{rfk

pilj{rfk kig Ps kif/sflan gxf]. t/n kbfyfi]st}; txdf nufpglannfO{y|6 (rhrust)
elgts . sh}j thfo{t/ndf /fVbf To; sf]dflyNnf] ; txdf kg{y|6 / t\nf] ; txdf kg{
y|6sflkl/dfofdf c6t/ x65 . kfglsf]rfk ulx/f0cg’;f/ a9y]xtf y|6 Klg ulx/f0cg’;f/
a9b . thnf]; txdf y|6 a9l k5{/ pSt y|6sf]ibzfdflylt/ nfulf]xts . dflyNnf]; txdf
kgIy|6 sd xt5 . ol bj}Hjk/Lt lbzfdf nflg]ePsfn]/ thnf] ; txdf kg{y|6 a9l xb]
ePstn]kl/0ffdfTds y|6 Jf cky|6 pTkég XG5 .

cllsidighsf]I; 4%t

of]l; 4f6t t/n kbfydlf h:tjof; kbfydlf kig nfu"xs5 . xfdin]titf]xfjfsflapbdf rof
dxf;fu/ ki/ u/ef] ;u/diyf ki/ u/ef])/ sfrdi8ffpkTost kI/jidf u/ksf] ; bkf]jibl/f
5f}. apt cTobt alnof]/ Jf6/ kkn water prooty / cfufh]gaNg] cire proof) Sk8fafe
agfoes . ahy cToGt 7hf]xe5 . Uof; afn] To;leqsf]xfjf tEf065 . titf]xfjf xnsf
x5 . pSt ahy wl}7hflePstn]o;n]lj:yflkt ug]xfjfsf]tih;t ahy, cto ;fdul /
To;df royJofake, ;disflhodf tfhetbf adl x65 . o;h]ahydfly cfsfzlt/ p8S .
tn eigk/Hif ahgnfo{; stP/ ;fof]kil/65 .
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aknjgsf]lgod

hxfhsf]3gTj kfgLsf]etbf wi}adl eP tikig kfgldf wiinfB;Ixt th/g'sf]st/0fthxfhnf0{
IbOPsf] ; dIrt cfsf/ g}xf]. hxth vinl cj:yfdf o;sf]skl efu dfq kfglleq /x65 .

nf8 ykb}uPkl5 hxthsfladlethf a9l efu kfglleq 845 . o; nJubf{lj:yflkt kfglsf]tfh
nfBcg’;f/ adb}hits . hxth tl/xEf] tihethf j:yflkt kiglsf]tfh sd ePdf hxth

815 . To;sf/0f hxthsflnf@ affg ;Sg] Ifdtf Igwi{0f u/l ;28} :j¢k /fivPst]
x65 . hxth aflx/ kfglsf] ; tx ;f] ;2s}etbf dfly cfpg]u/l nfB /fgkby .

J:t5f]130Tj / knjg

a/ki kfgldf pqc5 Isgeg]a/kisf]3gT) )=(@ ufd kit 3g;ld 5 eg]kfglsf]3gTj !
ufd klt 3g;Md 5 . To;h]j/ki kigldf t/65 . kinfdsf]3gTjetbf ki/fEf]3gTj adl
x65 / ki/f]t/n ePsfn] o;df kinfd ty65 . d66thdf ss{tyt5 . kfgdf sf7
ty65 | ki/ffif kinfd, 1; ;f h:tf wit' klg tl/650\.
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pmhf{(En ergy)
cqtlfigt 366L Il %

-s_1jlzi6 p2]ox¢,
0; PsfOsf]ctTodf IjBfyl{¢, Igdginivt sfof¢, ug{;Ifd xf] 50\l
1= prhigf]ki/efiff Ib0{o;sf ;ft / pkoflutfsf]jof§ ug{.
0- ki/dfofljs kitljjofxe, nfo{ ; {piht&f] ; fksf] ¢ kdf Jof§ ugq{.
#=  pihf{;2s6sf ;d:ofx¢, / ; Hilfsf pkioxe, Kixrfg u/l JEINks pihf§f ; fixe, J0fg
ug{.
-v_kl/ro

prhf&f] ki/efiff Ibg / 1jleég kbf/sf pihf{ ;fix¢ sf] Jof§ ug{[jBfylke nfo{ ; Ifd
agfpgkg]d . pihf{; @s6sflkl/ro Iog, sf/0f JofVof ug{/ ;dwigst pkfoxe¢, jOf§ ug{
|jBfylf¢, ;1fd xgko{5 . jEINks prhf§f ;{kx¢, atfpg / :yfglo ;Gbedf prhi{; 266
tof ugIpkfox¢, atfpg ;dy{xg]5g\.

-u_1zIf0f ;fdul

= :B{K[jL jkKIt cfbsf]irg, hnljBt\uksflirg jf t:a/, sfnf, kb, 18hh,
del6th cilbsfgdyf, sfuhsf] ;fgfkavi .

-3_1zI1f0f 1;sf0 Ijjofsnfk
zIStsf] 5 ft
= sE|sfdsf nflu zISt cfjZos kbd egl kEg ;flgkit\.

= ZIStsf kis[ts ;fix¢, sk]xg\< [jBiyift ;W) af@éif off ugkit\. cfjzos
k/§if cfk® kig ykgxff\.

= ZIStsf ;fix¢ bO{;dkdf af8ykff\Il gjls/0fio / cgjls/Oflo .

= jls/0fio / cgljs/flo zIStst ;fixe sflkl/efiff atfpg nufpgkff\.
;0{Il zIStsf]dh ik

= ;b6f]lrg afdf ny/] o;sflagfbaf/]atfpgkf}\.

18 IzIfs Igbfzst, 1j1fg, sIff - 1)




= ;B&f)Jof;, k08, k[jlaf6 b/l cflo affif nivibgk}\/ of]cto ukx¢ sf]thgfdf
w}jzin 5 eGg] s/t atfpgkff\.

= ;0Ef]; txsfltikjid, stbsflttkjid, ;00]5BY]zISt / kTjldf kikt xg]kitjufde/
zISt afBdf nyokff\.

= (ohg ktljjof / GolSno/ prht§f/] ;fdfto ki/ro Ibgkif}cg’;y ulx/f0df hig' kb§ .

= ;bflf Cohg Kitljjof xgsf nflu cfjZos cj:yfx¢, sk]50) atfpgkf}\.

‘hnljBt\ hlys pihf{ hijfjzif prihf{ Jfo' prhi{cflb ;a};B{zISts}pkh xt\ etq]
syg afpélf nygkfF\/ [jBfylke nfO{kli6 ug{nufo{ctTodf :ki6 kfgkf}\.

hijfjzif pihf{

= hijfjzif pihi&f af/fif [jBfylke nfO{yfxf ePsf]s/f etg nufpgkff\.

= hijfjzif prhf{/ hljs pihffif letgtfaf/]Snkin ugkff\.

= sfPnf, kpth, 18hh doleth cflbsf]lgdyf kbz§ ugkft\.

= sfPnf / vigh thsf]kl/ro, ol pihf{atg]k|jjof / ol pihf&f] dxtjaf/]JofVof ugkff\.
hnljBt\uk

= hnljBt\uksflkiBflkbz§ u/l hnljBt\s; /L pTkfhg ul/65 eGglaf/yif |jBfylft
KPf/ ugkff\.
= s§]sfosf nflu hnljBt\cTofjZos k5{;f\ afBfif gf ugkff\.

= gkinnfO{hnljBtSf]bf} flwgl bk dflggsf sf/0f Snkin ugkff\.

= hnljBt\Isg gjls/0flo / kpifof/Ixt 5 < JofVof ug§ff\.

= hnljBtSf] pkoflutfai/]ljBfylke nfO{kEg u/L ;¥L agfpg nufpgkff\.
pthf§f jEINks ;fixe

= J5INks pihf{stst xg\< ;W afBfif nfgkit\/ Itgxe nfo{jEiINks pihf{lsg
elgPsf]eGgaf/]5nkin ugkfp\.

= JEINks pihf§f] ; fisf]kl/efiff ebg nufpgkff\.
hls pihf{

= hljs pihifeggf]s]xf]< o;nf0{lsg JEiNks elgts / o;nfi{lsg gjls/0fio prhi{
1k elgts cflo kEgx¢ af/]5nkin ugkfp\.
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tolSno/ pihf{

= (olSno/ pihf§flkl/rost ;fy}Cohg / lki;g kitljjofdf ;fdfto letgtf atfpgkff\.
= (olSno/ pihf&f kifObf / akifObfaf/]5nkin ugkfp\.

Hjf/ef6f pihf{

= Hjf/ef6f / ;db] 5fnaf6é s;/L [jBt\pTkfhg ul/65 jOf§ ugkft\.

Jfo' prhf{

= Xxfjin]kavi s; /L 3dfp5 < sfuhsf];fgflkavf agfofkbz§ ugkff\ o;n]8f0gfdf]
3tfpg ;S5+;Shy ;flgk\.

= jfo' pih{egkf] s]xf]< of] s; /L kpfli ul/G5 < Snkin ugkff\.
lhofyydf pihf{

= |hofydfi pihi&flki/ro logkft\.

= S:tf] 7fptif Ihofydf pihf{kfkt x65 < atfpgkif\.

= |hofydf pthi{s; /L kpfli ul/65 < Snkin ugkff\.
pihf{pkofiisf] Jtfifg l.ylt

= |JZjdf jtlfg cj:yfdf sysh kf/sf zIStx¢, a9l dfgfdf kpfii ul/65 < aff
nyokff\.

= pihf{kpflisf] jtdifg l:ylt atfpgkf}\.

pihf6f] ; 266

= pihf{;2s6sf af/fif 1jBfylk¢ nf0{cfCgf]egf0 k|tt ug{nufpgki}\.

= 5nkinsf ciwi/df pihf{;2s6sf]ki/efiff etg nufpgkit\. pihi{;2s6sf] sf/0f
Bfyl{t ;W afdf ofp ugkf\.

= prthf{;386sf kil sf/0fx¢, jOf§ ugkff\.

= pihf{; 286 Gof ug{pkiox¢e, sEIxb ;S50\< IBfylke nfo{etg nufpgkff\.

dNof&sg

1= ;06f] ;tx / sfblo efudf tfkjid nueu sltslt xt5 <
0- ;®{zIStnfo{zIStsf]dh ;{ Isg dfigts <
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#  GolSno/ Cohg egkf]s]xf]< o;sf nflu cfjZos cj:yfx¢, sE]xh\<

$ hijfjzif pihf{egkf]s]xf]< of]pihf{cgjls/0flo egl yixf kiphitkfph}isg o; sf]
Jotks kpfp ul/65 <

% gkfnsf] ;che{kplv JEINks pihf{;{t st xf]< sf/0f;Ixt nYgkif\.
A= hnljBtsf]dVo bOEfpf pkoflutix¢, atfpgkff\.

& jbINks pihf{;ft egkf]s]xf]< sh}bOEMPF phix/0f Ibgkif\.

*= pihf{ ;286 egkf]s]xf]< o;nf0{coty ug{h0Ef pkiox¢, sk]xf\<
|zIfsnfO{yk hfgsf/L

sfinf

k[jlsf]Oltxf; df spftefble sfndf sfnf acg] kljjof ePsf]lyof]. wlh;f] sfinf
kyl;Neflgog sfndf agkf IyP . o;fletgfn]#% nfvblv 0% s/f jif{cufl8sf] ;do
xf]. s$f¥lsnfldé/;0d kinPsf sfPnfsf txx¢, hidgdlg el6t5g\. |;d jf bnbnn]
hidgdf ePsf cgb 1a?)f, ¢vx¢ [jzif u/l cUnf hiltst plgpk¢ ufl8PKIS df6f]
afnjfn] 5flkif sIxgafé aR5 . JofS6Wofx¢,n] tL la?jfdf ePsf kigl / skl efu
Uof; df kIZ0ft u/L aflx/ 1g:s65 . afsl /xkf sfa§ hodf xB}hfts . kJok jif{hDdf
ePsf ol sfafsf txx¢, afSnf]xti}efhle§ ki/jt§ xbf ki/g hits . tl tx dfly kg
robfgsf] rikn] kigl hit Iglvp/ sfa§ dfg}afSl /xg uof] / w};dokl5 s8f edf
sfnfdf kl/0ft x65 .

vigh th

vigh th atg]kljiof sfpnf abg]klj{ofethf cin lebg 5 . wih;flvigh th s/iBfjifkixn]
agkf xp\. ; dbff ePsf hijx¢, d/ki5 ;dbkf]ikivdf hodf xg uof]/ 156}g}xnf] afnjfn]
To;nfo{k/obf sixg kiPgg\. ;fy}ce kioh / cSis/0f xtyaf6 hiluP . k[jleqsf]ttk

cgsh dfgfdf pknAw xbf Ps kkf/sf]JofS6l/ofn] tL kofpnfo{vigh th / Uof;df ki/0ft
ul/lbP . o; sfoéf nflu tikjid ) biv 1) 18ul ;F6uB alrdf xgk5{. cboyf vigh th
atg]k|jfof xBy . o;/L agkf vigh th I5bpSt r66fgdf hddf e0/x65g\. th / Uof;
hDdf ugfol ré6&fgnfofl/hEjtd/ rebfg elgts . o:tf rebfgsf]dlg / dflyafe I5h|gePsf

robfg h:t};h (shae) ePsf]xgk5{. ctoyf tl alg;skf]th / Uof; kiTs65 jf x/fP/
hft5 . o;/L I/hEjfR/ rebfgnf0{; hn] 5kP/ /xkin] th vigixe, ;71Ift eP . ol vigh

thx¢, SRrf th (crude oi) Sf] ¢ kdf viglafe kit x55 . o;nf0{k|fS;gn 18l:6ng u/l

kbth, déloth, I8hh cflb kjkt x55 . 0;af6 Ig:sg] skl /f;folgs kbfykeaf6 1jletg

cfiiw, knfl:6s, s[qd /}f, /2/flig, k/Cot cflb agfpg pkofli ul/65 .
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tik (Heat)
cgtlfigt 366L Il A

-s_1jlzi6 p2]ox¢,
0; PsfOsf]ctTodf IjBfylf¢, Igdginivt sfof¢, ug{;Ifd xf] 50\l
1= tik / tikj{dalr lebgtf 56bfpg .
0- 1jlzi6 tikwf/0f zIStsf]JofVof ug{/ tfk cfbfg kbfgsf] ; d.s/0f IgsiNg .
#  tiksf]gfksf PsfOx¢, JoSt ug{.
$- tik;Datwi ;/n ;d:ofx¢, xn ugi.

-v_kl/ro

0; PsfOcttugsft kf7n]ljBfytke df tk / tikj{dsflkl/efiff hg, tik / thkjidstPsioxe,
JoSt ug{ tik / tfkjidalrsf]letgtf pkoSt ljiofsnfkaf/f k|6 kfg] ; Ifdtfsf]ljsf;
xg] 5 . ;fy}k|tt kf7n]ljlzi6 tikwf/0f zIStsf] JofVof ug{/ tfk cfbfgkbfgsf]
;dls/0f IgsiNg, tikwt/0f zIStsf]sikfffnldf Psf0 JoSt ug{tyf tfk;Datwl ;fwi/0f
uldftio ;d:ofx¢, xn ug{;Sg]lfdtfsf]ljsf;df hf IhOPsf]5 .

-u_ zHfs ;fdul
kfglsf] clgoldt k|;f/sf] rf6{ ydfld6/, |js/, kfgl, ag{, vfg] th, :60ft8,
;nfo§f] stel, a/k, lasffIxtsf]afin, ljletg Psf0 cst ydffd6/ .
-3_1zI1f0f 1;sf0 Ijjofsnfk
= tik / tikyid;Datwl 1jBfyif¢ sf] akif0 yixt kfpg warming up Sf [jjofsnik
ug&\.
= cflfljs rinsf cfwf/df tfk / tikjiddf ki/s :ki6 xt]u/l Snkin ug&ff\.

= Pp6f aln/xEf] ;nf0Ef] steL / Pp6f |js/df ttiPsf] kiglalrsf] ;Datw Snkin
u/L tiksflkl/dfof, kbfyglf /x3sf cOfke, sf]; 2Vof / cOfk¢, sf]cfy t ult zIStdf Ige{
ubd etg]s/f lgisifélf kigkff\.

= | hh egpf]s]xf]< ! Sofnf]l egkf]s]xf]< hh / Sofnf]ldf s] ;Datw 5 <
cflbaf/]5nkin u/l ! hhsflki/efiff tyf ! Sofnf]lsf]kl/efiff :ki6 ugsf ;fythh
/ Sofnf]lalrsf] ;Dabw atfpgkf}\.
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tkn]j:tdf sk]c;/x¢, ubb < jBfylke, nfo{kinkfnflkEg ug]1jBfylk¢ af6 cfPsf
pQ/df 5nkin u/l pkoSt ljletg pbix/0fx¢, 00{tfkst c;/x¢, atfpgkif\.
kbfy§f tlg cfpf cj:yfxe df kfglsflclgoldt ki f/ x65 egl rfe{kbz§ u/l :ki6
ugkff\.

tikj{daf/]:ki6 kigsf ;fy}ki7bk: tssf]ljjofsnik 4.1 kbz§ ug{/ 1jBfylke,nfo{
kinkinflcnfg u/f0; ski5 Snkin u/f0{a/fa/ dfgfdf tfk Ibbf sd k08 ePsf]
Jtsf] tikjid a9l / wl}lk08 ePsf] j:tsf tikjid sd xt5 egl Igisifflf
kUgkfp\.

|jBfyle,nfo{ljlebg Psf0 cBst ydfld6/x¢, kbz§ / cynfpg u/f0{tfkjidsf]
ofk / ydffde/df kpfli ul/Psf t/n kbfy{hDg][jeb' tyf pdng]ljcoat/Tkpfli kbz§af6
|; sfpgkfp\.

tik / tikjidalrsf]letgtfaf/]:ki6 kigkfp\.

kf7ok'tssf] [jjofsntk 4.2 kbz§, cynflsg / Snkin u/l 1jletg j:t'sf]ttkw/0f
Ifdtfsf] kl/efiff atfpgkf}\.

lethfletb} tikjjd ePsf bOEM j:tke, Ps cfk;df ;U}/fVbf S]xE5 < Snkin
ugkp\. a9 tikjid ePsf]j:th]tfk zISt udfplif / sd tikjid ePsf]j:th]tfk
ZISt uk0f ub egl :kib kfgkff\. j:th]ukof u/Bf] jf utdfPsf] tfk zIStsf]
kiZdfof To; j:tsf]1k08 ), Ijlzi6 tikwf/0f Ifdtf ) / j:tof xg] tikjiddf
kI/jt§sfludfgkin;t a/fa/ x65 egl atfpgki}\.

Q=mxsxdt
tik; Daowl ;fwf/0f uloftlo ;d:ofx¢, dflysf];tsf ctwi/df xn ug{nufpgkf}\.

-2 diof2gg

kf7ok'tsdf IbOPsTIkEg g1, @, #, $ / % sflhjfke [jBfylk¢,nf0{lbg nufpg].
tik zISt egkf]s]xf]< tiksf]kl/dfif sysy s/fdf Ige{ ubbg\<
tik s:tf]lkpf/sf]zISt xf]< si k§ffnldf ttk zIStsf]Psf0 s xf]<

= tiksf c;/x¢, sB]xp\<
= wl}r;fldnsdf kiy/Lsf] ;txsf] kfgl a/ki eP/ hd]Kklg To;leqsf dfSfxe,

aflr /x5, Isg <
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A= |rqdf by/fOPsflufkidf kiglsf]3gTy / tikjid ;U ;Da6tw by/fOPsf]5 . Irgsf]
clioog u/l Igdginivt kEgx¢,sflpQ/ ny i

() kfglsf]3gTj ;agehf adl sb

>

tfkj{ddf 5 < 3gTj
iy kfglsf]cfotg ;apebf sd sb — :
tkjiddf 5 < — — || —
|
iy kfginfo{a°c tikjidetbf dfly ttfP jf 123456
tikjid

TofgGbf tn Ir:ofP S]xfhf <

& hf8f] ;dodf Pp6}sfTfleq /flvPsf sf7sf df / kinfdsf]d} diio] kinfdsf]d}-df
a:bfadl Ir;flcgej x65, Isg <

*: hif8f|ofdsf] 768l /ftdf kfoll kfglsf kiOkx¢, kiby ;S5¢\ Isg <
(= kinfdsf]ljlzi6 tikwi/0f Ifdtf 4603/kg° ¢ ebgsf]cy{s]xf]<
= ;$fpg] sfddf titf]kfgl gikpfli ul/e5, Isg <

1= titf]kfgln]etbf thn]adl kfli5, Isg <

10- kfgl / dethsf]ljlzi6 tikwt/0f Ifdtf jjdzll 42003/Kgec / 22003/Kg°c 59\ ol
bj Jkbfy§f] ; dfg 1k08nf{30sec ;Dd ;dfg tfk Ibbf st rflx&fltikjid adl x5,
Isg <

I4= kf7oj{dsf]cEof;df IbOPsf uloftlo ;d:ofx¢, A & * /7 ( xn u/fpg].

13- Pp6f K} /sS5/sf]Ik08 1.5kg / tikj{d 30°c 5 . olb k}/s's/ aghf]idi>t wit'sf]
lj1zi6 tfkwf/0f Ifdtf 10003/kg°c 5 €g]7.5 x 1043 tik Ib0ofleg]pSt k}/s5/sf]
tikjld slt xfhf <

1% rf/}t/ ;dbh]3VPsf]6fktf jiffl/sf]tikjiddf Toltsflctt/ cfpty, Isg <
|zIfsnfO{yk hfgsf/L

= Kkbfyfe, clt ;Td cOfk¢, Idnl aghf x659\. tfkn]clfk¢ df sfigles zISt (kinetic
energy) PTK6g u/fp5 . sfOgles zISt tik zIStdf Ige{ ubd . clfk¢, sflsfOgles
zISt a9l ePsf]kbfy&f] tik klg adl x65 .

= khfySf]tikjid kbyff /xEf cifk¢, sflsfOgles zIStdf Igef ubf . kbfySfclfke,sf]
sfOgles zISt a9l 5 eg]tikj{d a9l xt5 . sfogles sd 5 eg]tfkjid kig sd
XG5
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ljlebg jrtkedf xy] tkjidsT]lesgtt xfdf) z/Usf] Sinfn] xijfai/f dig ug{;S5 .

5fnfleq ;tx glhs tik ;s :gfok¢, (heat sensor) X650\, sb}j:t' 5bf jf j:t

glhs kbf{j:tafe xfd{]5fnfdf tik ;5{/ t. :gfok¢ n]t?6t}rin kipSg\.

tikjid gffg kpfli ul/g] ydfldé/df cNsfkn jf ki/f] t/n kbfy§f] ¢ kdf kpfis
ul/Psfkes . tikjid ;IN;0; Jf ki/gxi06 jf shNeg Psfodf gfkg ;1s65 .
tikjldsf]Psfo ki/jtg Igdginlvt ;taf6 ug{;Is6s |

C-0 F-32 K-273
100 180 100
ttkn] j - tsflkg i/ x65 eg]lr; flubf{j:t' vOre5 .

a9l tikj{d ePsf]j:tafé sd tikj{d ePsf]j:tdf tik ;5{ z/l/sf]tfkjidetof
sifflegsf]xfjfsf]tikjid sd xgfn]z//af6 tik sfTfsf]xfjfdf ;5{ hf8f]ofddf
cfbbfgleq tftf]/ aflx/ Ir;f]xt5 .

kfglsf]ljlzi6 tikwf/0f 1fdtf ;apebf a9l 42003/kg°c ePsin]tik zISt ;I~rt
u/] /ivg ;S5 .

ljlzi6 thkwi/of Ifdtf adl ePsf]j:t' la:ti/}tiitg)/ ;hipg]ubs t/ ljlzi6 tik
wi/0f Ifdtf sd ePsf]j:t 1566 tfitg]/ ;hipg]ubs |

zIStsf] ¢ kitt/cg’;f/ j:thjutfPsf] tik zIStsf]kl/dfof j:th]uk0f u/¥f] tik
ZIStsf]ki/dfof; b a/fa/ x65 .
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psow] KBz (Light)

cgtlfigt 366L Il *

-s_1jlzi6 p2]ox¢,
0; PsfOsf]ctTodf IjBfylf¢, Igdginivt sfof¢, ug{;Ifd xf] 50\l
I: n};af6 kisfz hfg]ljjof kbz§ ug{/ Irgx¢, nyg .
@- blgs hijgdf n§; sf]-Sofd/f, xfthy;, fhz§ obg, ;Tdbz§E oba_ kpfhiaf/]j0fugf.
#  bliebfif Jof§ u/l ;wi/sf pkfox¢, atfpg .

-v_kl/ro
0; Psfocttugsflki7n]ljBfylke df [jlebg pks/0fx¢, -Sofd/f, ;Tdbz§ o6, b/hzE
06q cflb_nufot xfdf]cfifdf kig n§; x65 ebglatipgsf ;fy}jletg kisf/sf n§;x¢ sf]
kl/ro lbg VIhEf]5 . k|tt ki7n]n};af6 xg]cfjt§ |jfof, n§; ;Déwl zAbfjnl, n};af6
bivg]j . tsf]cfs|t, n}; sf]; fdYof/ 1j:t[t; Datwl uloftlo ;d:of xn ugicflb |jifox¢ nfO{
;dpy]kpf; ul/Psf]5 . o;df skl clkesn pks/0fx¢, -Sofd/f, ;Tdbz§ obq, b/bzE
o6 sflagfj6 / kpfliaf/]Is/0f //f Irqaf/f k|6 kigkf ;fy}dfgj cffsflagfj6 /
cfuisf]xp]zIStdf sdhf]laf/]1jBfylk¢ nfo{hfgst/L Ibg]kpf; ul/Psf]5 .

-u_ zHfs ;fdul
|jlebg kbf/sf n}; -sted; ni;, stsk n};_ clkésn ajr, :6f38, dyaqL, :6bf68 ; Ixtsf]

kbf{ cfVfsflgdyf, b7b[i6 / ch/biesf rfoke, xfthi;, Sofd/f, stnflsf8&fB{kk/,; hipk
s¥., ;Tdbz§ obq, /fpt8abd Cnf;s .

-3_1zIf0f 1;sf0 1jjofsnfk

= |jBfylke n]nd; ;Datwdf higsf/L yixf kipg pglxe,n]kpfli ubfctPst jf kpfii
ubf{byef 1jlebg ni; kbl ul/Psf ;fdulx¢ sf] ;¥ tof/ u/l Itglxe sfllrg /
pkofli s{if 5 atfpg nufpgkff\.

= |jletg kisf/sf n};x¢, kbz§ u/l sted; nj; / sbse nj;sflkl/ro Ibgsf ;fy}
stef; nj;n]kbfznfo{ skbk ug{/ sbse nj;n]kkfznfo{ljskbt u5{ebtg]
s/f kpfhiaf/f k|6 kfgkft\.

= rf6{kbz§ u/l n}; ;Datwl sl zAbfjnix¢, atfpgkif\.
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= kf7okitssf] [jlofsnfk %=! u/l ste§; n§;sf] sihls/0f b/l kQf nufpg]
tl/sfaf/]atfpg nufpgkip\.

= J:thf0{ste}; n};af6 2r ethf 6f9f, o df, 2 / ¢ sflalrdf /fVbf, £ / n}; sflalrdf
/b ste$; nf;n]agfpg]ljlety cfsftxe sf]ls/0f /yflrg IvRdlgodxe, atfpg]
/ tl lgodsf ciwi/df 1jBfyie nfo{ls/0f /\/flrg IvRg nufpgkft\.

= J:thi0{ste}; n};af6 |jletg b/Ldf /fVbf ste§; nj;n]agfpg]cfs[tsfki[t
lgDgInivt [jjofsnfkaf6 :ki6 kfg{;IsG5 |

kf7ok'tssf]ljjofsnik %=! cg’;f/ ste¥; ni;sf]siols/0f b7l kQf nufpgkf}\.
dy aQl afn) :60f68df /fvl n};af6 sfbls/0f b/lsf] bffa/ b/l (2F) df
/NVgkft\. n};sf] csflt/ :60f68; Ixtsf] kbf{ /Vgkit\. kbffifo{n};af6 6fof /
glhs ;1/] dy aQ.sf]cfsft agfpgkf}\. d§ aQlsf]cfs[t l.ylt / ki[t cjnfig
u/fpgkft\. pko§t Ijlweg’;f/ j:thi0{-d§ aQl ki/ski/s b/ldf 2F eGof 691, 2F
/ F sflalrdf, £ / n}; sflalrdf /fvl d§ aQlsf]cfs[tsf]l:ylt / k[t cjnfsg
u/fpg ;1s65 .

= rf6{kbz§ u/l stsg n};af6 bivg]j:tsflcisft ;N6f] ;fof]/ cjf:tljs cfsft
agfp5 egl :ki6 kigkff\.

= n{; sf] ; fdYo&f]ki/efiff 100{n}; sf] ; fdYo{lgsiNg] ;4§ atf0{n}; sf] ;fdYof Dabwi
uloftlo ;d:of xn ug{nufpgkf}\.

= nf;sf]lj:titsf]ki/efiff Ib0{lj:tft gfig] tl/sf atfpgst ;fy}j:tft lgsig] ;4
atfo{lj-t[t;Datwl uldftlo ;d:of xn ug{l; sfpgkf}\.

= xfth}; Ps kkf/sf];/n ;tdbz§ otq xflegl atfpgst ;fy}o;n]s;/L j:tsf]
cfs[t Thilki5{egl kbz§ u/l :ki6 kigkff\/ o;sflkpfhiaf/]5nkin ug&ff\.

= Sofd/fsflagfpsf]lrg jf ;Dej ePdf Sofd/f kbz§ u/l o;sf |jletg efuxe,sf
ki/ro Ib0{Sofd/fn]s; /L sfd u5{etq] ;Datwdf kEgf)/ ugkff\.

= CcfUfsf] x§{ zIStdf sdhf]l egkf] s] xf] < 1jBfykenfo{ kEg ;f| Snkinsf
cfw/df cb/bfie / b/ofi6 u/l cfifsf]sdhf]l bo{kpf/sf x55g\egl :ki6 kiggkft\.
= ch/b[i6 ePsf]cffsf]gdyf tof/ kig{sfo{
Pp6f /fpe8 a6d Cnf:s In0{To;df Cnfll; gsf]3fh egkf\. Cnf:ssf]Jof;etbf sd
sihls/0f b/l ePsf]sted; n}; Cnf:ssf]Psflt/ ;pfbkn]c8bfpgkit\. n};af6
kisfz k7fpgkf}\. kifzsf]Is/0f sxf“skbt eof]/ Isg < ste}; n};sf]cufl8
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stsg n§; /ibf kfzsf]ls/0f Cnf:ssf]ljk/Lt efudf Isg skbk eof]< Snkin
u/l cb/bfi6 xyfst st/0f / o;kkf/sf] sdhf]l x6fpg] tl/sfaf/] Igisitflf
kUgkfp\.

b7b[i6 ePsf]cifsflgdyf tof/ kfg{

Pp6f /fpt8 a6d ¢nf:s Ing]/ To;leq ¢nil; gsf]3fh egkit\. ¢nf:ssf]lof; etbf
skl 7hf]stbls/0f bYl ePsf]ste}; n}; Cnf:ssf]Psflt/ ;hffkn]c8bipgkit\.
ny;af6 kfz k7fpgkff\/ cjnfeg u/fpgkif\. kisfzsf Is/0fx¢, sxf“skbk
eof]< kifzsf Is/0fx¢, Cnf:ssflcsfft/ dok ug{sJugkbb / s;/L < |jBfyik¢ar
5nkin u/fo{b7bfi6 xyfst st/0f / o;kkf/sf]sdhf]l x6fpg] tl/sf atfpgkff\.

SDkfp68 ;Tdbz§ obq kbz§ u/l o;sflagfj6 / |jlety efux¢ sflgfd atfpg'sf
;fyoflobgn]s; /L ;Td j:thfo{7hflagfp5, Is/0f /flroaf/f k|6 kigkfp\. 0;sf]
pkoflutfaf/] atfpgkf}\.

kf7ok!tssf]ljiofsntk %=$ cg’;f/ sDkfpt8 ;Tdbz§ obqsflgdyf [jBfyle nfof
tof/ kig{nufpgkf}\.

pknAw 5 eg]6ln:sfk -b/bz§ otq. kbz§ u/l o;sf Ijlety efuxe sflgfd /
sfofif/] 5nkin ugkf}\. 6In:sfkn]6f9fsf]j:t' glhs / :ki6 x65 ebg]s/f Is/0f
MAlrgat/t ki kighf ;fy}jBlylke nfo{klg Is/0f Aflrg sfy{nufpgkff\.
kf7ok'tssf]ljjofsnfk %" cg’;f/ 6ln:sfksf]gdyf 1jBfyk¢ nfo{tof/ kig{
nufpg]/ o;sf]dNof®sg;dE ugkff\.

-2 diof2gg

@-=
#=

$-
0=

Nz

&=
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ste¥; ni;nf0{stelh n}; elgts, Isg <

stsg n}; nfo{8f0elhf n}; elges, Isg <

ki/efiff Ibgkff\Il

-s_ shls/0f [j6b' / -v_ sfbls/0f bil

Jitls cfsft / cjf:tljs cfsftalr bOEMf ki/s nfgkif\.
n}; sf] ; fdYo{egkf] s|xf]< of] sty PsfOdf gflke5 <

|j - t[tsf] kl/efiff Ibgkff\. n;sf]lj:t[t s;/L kQf nufpg ;165 <
stef; n}; / sgse nf;alr ki0g)bOEfpf lebgtf nygkff\.
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T

1):

1$-

1%-

= Pp6f se}; ni;sf]sthls/0f b/l @ ;Kdsf]5 . n§;blv # ;i k/ Pp6f ankf]ldy

aQl /flvPsf]5 eg]pSt dyaqQlsf cfs[t sxi“acs, Is/0f Adlrg sffY byfpr .
pSt n}; sf] ;fdYo{/ Ij:tft kQf nufpgkf}\.

dfgj cfVisf]lrg nyt Igdginivt efux¢, bifpn |

-s_cfol/;  -v_/logf -u_ sflgéf -3 I;Ino/L d;n

IbOPsf]Irg cynfig u/L Igdginivt klgx¢ sflpQ/ Togkf\i

-s_ cf¥fsf]sdhf]l sf xf]<

-v_ of] sdhf]L xbfsf]b0EfBf si/0f nfgkif\.

-u_ of]sdhf]l x6fpg s]ugk5{<

-3_ of]sdhf]L x6fpg]ljlw Irqaf/f blfpgkft\.

= dfgj cf¥f / Sofd/falr hOEB ki/'s nYgkff\.
= SDkfp68 ;Tdbz§ otgsf] ; kif / gfdfst Is/0fsf] flrg IVRgkTf\.
= sDkfp68 ;Tdbz§ oGgsf]j:tut ni; / bfi6 n;n]agfpg]cfs[talr Pp6f ki/s

nyoXkit\.

b/bz§ obgsf]j:tut n§;sf]sibls/0f b/l sDkfp68 ;Tdbz§ obgsf] j:tut
n}; sf] slbls/0f b/L 7hf]/ ki/flsnf]xt5, Isg <

SDkfpG8 ;Tdbz§ o6g / b/bz§ obgalr bOEf leGgtixe, nYgkif\.

|zIfsnfO{yk hfgsf/L

afSnf]n§; sf]sibls/0f b/l sd / kftnf]n}; sf] sibls/0f b/l nfdf] x65 .

kisfzsf] ; dfgfet/ Is/0fx¢, Pp6}ljtbafe kinP/ cfPsflblvg]xtif stsg n; nfo{

8f0elh§ nj; elgts .
ste§; stsg

-s_ sfblo efu afSnf]/ 5pit/ -Ss_ siblo efu kftnf]/ S5plit/ aiSnf]
kftnf] x65 . XE5 .

v_ 0;n]kkfzsf] ;digiit/ Is/0inf){  -v_  o;n]kpfzsf]; dfgfet/ 1s/0inf0{
slok us{. ljskbt u5{.

-u_o;n]jftlys / pNePsflcfsft  -u. o;n]cjftljs / ;NePsf] cfsft
agip5 . agh’s .
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fl (= Shols/0f b/l 1d6/df gfkPsf]

M= (v = cfs[tsf]b/l+ u = j:tsf]b/l

v

u

u, v/ f sf];Dabw
stef; nj;sf] ;fdYo{wgfTds ¢ve)/ sbs nj; sf] ; fdYo{ COffTAS (-ve) XE5 .
:J:y cfVfaf6 25 cm sf]b/infO{cf¥isf]glhssf]ljtb’ elg6s .

kisfzsf] pkl:yltdf /f;folgs kitljjofdf xty]kbfyfilnkg u/¥f]l/agnfO{lkiNd
elges .

lkeNdnfo{kfzfivg u/] To;af6 IgstnEf]:yfol cfs[tnit{gllee elgts .

cftsf]ng; sf] ;fdYo{kl/jt§zln xt5 . n};n]j:tsf]b/lcg;f/ /lbgf cfs|t
agfp / Ibdfun] ;w}kob .
dfgj cf¥fsf]/legfdf kifzkit ;#bgzln wl}sfifx¢ X650\

;Tdbz§ obgn]agfpg] clotd cfsftsflnbaf0 |

;Tdbz§ o6gsf]lj:tft = —
; Tdbz§ljgfsf] j: tsflnbaf0 o

j-tut nj;sf siols/of bl
bz osgsf] -t - I s STTshls _F
bfibut nj;sfsis/of b/ T
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[jBt\wf/f / rDasTj (Electric Current & Magnetism)
cgtlfigt 366L I !

-s_1jlzi6 p2]ox¢,
0; PsfOsf]ctTodf IjBfylf¢, Igdginivt sfof¢, ug{;Ifd xf] 50\l
1= |JBYSf c;/x¢ kbz§ / Jofvof ugi.
@- |jBt\rbaslo pkkfbg;Datwl kif/f8%f Igodx¢, JOf§ ugq.
# [JBY\ dff/, 6%;kid{ / hylp/sf]sfo{l;4f6t Irq;Ixt Jof§ ug{
$= blgs hijodf kpfhi xp]ljBt\rlaslo / [jBtio pks/0fx¢, sf pkoflutf jOf§ ug{.
% ufx{y 1jBtLs/0fnfo{ pbfx/0f;Ixt Jofvof ug{-jiids / ;dfgfet/ ;Iséx¢ /
Gohsflkpfy_ .
A= [JBE\kpf ubf{ckgfpgka]; /1ffsf pkfox¢, J0f§ ugf.
& [jBt\lan Igwt{0f;Datwl ;/n ;d:ofx¢, xn ug{.

-v_kl/ro

0; PsfOsf]cliotkgaf6 [jBfylke nf0{; dfgfet/ / > jid h8fgsf]ki/ro lbg, dxtj

atfpg / kpfli ug{;dy{agfpgkg]5 . 3/df xb]ljBt\h8fg sfo&f Ijlwx¢, atfpg,
3/df ;knf0 ul/g] [jBtSf] [jziftf atfpg ;Sg] 59\. 1jBt\kI/kysf dxEjkif{efu
(component) Gohsf] pkoflutf atfpg / pkoSt Ifdtfsf] Cohsf] kpfhi ;dY ug{
;50150\, cftg}3/df p7y]ljBtsf]lan 7ls 5+5Y Ix;fa ug{klg ;Ifd xgkg]5 .
;fwi/0f [JBY\pks/0fx¢, dff/, 6%;kd{, hyI/ cflbsf]sfo{l;4f6t / agfp JofVof

ug{;Sg]xtkbp . ctlodf ;/IIft tj/n]ljBtSfpkofyi ug{;1fd xykgl5 .

-u_ zHfs ;fdul

|JBY\ ;h # aNj # ! ld6/ tf/, efj6ld6/ jf elN6ld6/, [js/, k/LIfof gnl @,
sfa§/8 jf Pnidigod On§6iB, tidfsf]kftf, kinfdsf]Isnf, Ignf] tyf] Ogfdh vfh
ePsf]tf/ 1 1d6/, zkinfdsf]lsnf, rDaslo sDkf;, 6&;kid{ -220v Jf6 3vhg] / Pp6f
sfd 98gnflg] 6; kidf .
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3 1z1f0f 1;sf0 ljfofsnfk
ljBt\kI/ky

32

|j Bfyl§f]cge jnfo{; di k|tt ugéf nflu ;?df [jBfylke nfo{; [jjo agfpg Ijletg
lj{ofsnfkx¢, ugkip\.

[jBE\KI/kysf]lrg IVRgkF\. 0;sf dVo c®ux¢, sk]xb\ atfpgkif\.

Pp6f jBE\;h / ;fgflaNanfo{ti/n]hfB] 1jBY\KI/Ky tof/ u/l Kbz§ ugk\.
Vhi / ash ki/kysflcj:yf kbz§ ugkff\.

|jBt\nfBsf]h8fg

ljlofsnfk 6.1 -ki7bk'ts Kh 61 u/T bl/fpgkf\.
affif lrq ny} ;dfgfet/ h8fgsflki/ro lbgkff\.
- dfgfst/ h8fgaf6 xg]kiObixg, kbz§ / Jofvof ugkf\.

P jid hsfg

tigcfpf aNaxe, Pp6f ;h;U > jid h8fg u/l kbz§ ugkft\.
bOETBf aNaxe, ;iU hiBl kbz§ ugkff\.
kil Pp6f dfgq aNa ;h;U hiB] kbz§ ugkit\.

Pp6f, bOEMBF jf tigefpf aNaxe, Pp6};h;U > jid h8fg ubf{sk]ki/s bivof]
|j Bfylk¢,nf0{ebg nufpgkit\/ o;sf sf/0f Jofvof ugkff\.

> jid h8fgsf] j0f§ ugkit\/ o;sf]pkoflutfaf/]5Snkin ugkf}\.

;hxe sf] ; fdiLs/0f

S jid / ;dfgfet/ ;fdX.s/0fsf]lrq nyY jof§ ugkff\.
tigcfpf ;hnf0{; dfgfet/ ;fdXls/0f u/l eff6h gfk] bi/fpgkff\.
;dfgfot/ ;fdX.s/0f u/) aNa afnl bj/fpgkip\.

tigefpf ;hxe, > gid ;fdkis/0f u/Y efféh gfkl byfpgkff\.
bOEMB ;hxe, > jid ;fdXs/0f u/l ala afn] kbz§ ugkff\.
kpf u/l Igdginivt tiinsf af@éif egl kbz§ ugkft\I
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; fdRLs/0f efleld6/ c2s allasf| pHofnf]
1 ;hdf |2 ;hdf| 3 ;hdf

; dfgfet/ oyfj t¥adb}uof]

> jid oyfjt¥adb}uof]

>l jid ;fdkis/0fdf effiéh, [jBt\wi/f / ;fdYo{s;/l a9 eGghf/]Ix;fa u/]
by fpgkip\.

dflysf]ljjofsntksf]lgisif{|jBfylk¢, nf0{etg nufpgkf}\.

ufx{y |jBtLs/0f

ufxfy 1jBtls/0fsf ;Datwdf kEgf/ u/l o;sflkl/ro Ibgkff\.

ufx{y 1jBts/0fdf ;knfO ul/g]jBES Ijziftix¢, [jBfylk¢nf0{ebg nufpgkf}\.
|jBY\ pTkibg ukaf6 pTkfbg ul/Psf] IjBE\ ufp*;x/;0d s;/L cfOkUS j0fg
ugkf\.

ufxfy [jBE\kI/kysf]lrg nyY jof§ ugkft\.

181:640% g aff{ nf0e, Gobr / clyg tf/af/]kl/ro logkf}\.

P;L / 18;lalrsf letgtfx¢ af/]5Snkin ugkfp\.

|jBt\h8fg sfo{ubf{stst /2sf ti/x¢, sysh nfOgdf kpfhi ul/t5 atfpgkf}\.
utx{y 1jBtLs/0f ubf{liofg logkg{s/x¢, atfpgkff\.

ljBt\vkt

|jBfylk¢, nf0{cfCgf]3/df 1jBtSfkbfli u/bfkt 1jBt\kflws/0fnfo{sIt dx;h Itg]
u/ef 5g\etg nufpgkff\.

dflysf]snkinsf cfwf/df [jBt\vktsf ;Datwdf :ki6 kfggff\.

|jBt\vktsf] ;4 / Psf0 atfOlbgkft\.

[jBt\vktsf]Ix;fa ug{tl/sf I;sfOlbgkff\.

gdyf kg / pbfx/0fx¢, /fivioP/ 1jBfyLfifo{Ix;fa ug{nufpgkff\.
[jBt\vkt;Daow. yk cEof;x¢, u/fpgkff\.
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¢oh

Gohsf]ki/efiff / kl/ro Ibgkff\.

Coh ti/sflagfé / kpfl [jlw atfpgkff\.

Cohsf]dxtjaf/]ljBfylke nfo{etg nufpgkf}\.

syiki/kydf kpfh ug{cfjZos kg{Cohsf]Ifdtf Ix;fa ug{l; sfpgkf}\.
gdyf kEgxe, 1P/ CohsflIfdtf Ix;fa ug{cEof; u/fpgkff\.

|jBtlo wi/fsf]c;/

|jBtlo wi/fsf]c;/af/]5nkin ug&ff\.
[jBY\c;/ slt kpf/sf 5g\< 1jBfylk¢, nfo{ebg nufpgkff\.

tiksf]c;/

stklg j:thfo{tfk IoPdf ;f]j:ttf s¥]c;/ bi/f kg{;S5 < kEg u/l [jBfyle nfo{
ttksf] c;/af/]ebg nufpgkff\.

dflysf]5nkinsf cfw/df ttksf]c;/af/]kl/ro Ibgkff\.

ttksf] c;/af6 ;~rfng ul/g] pks/0fx¢ sf] gfd [jBfylke, ;U ;) afBflf ofp
ug§F\.

ljjofsntk 2 kIS5 cfjZos k/]lzlfsn]yk36 ugkff\.
IxI62 Ondll6 / gfojiftisf]kl/ro logkf\.
diojfitisf]lj ziftf atfpgkf}\.

kfzsf]c;/
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kisfzsf]c;/af/1ki/ro Ibgkff\.

62u:6y witsf]ljziftf atfpgkff\.

lknfd}6 Irdsflagf® lrq;Ixt jof§ ugkf\.

lkinfd}6 Irdn]s;/L kifz Ib65, atfpgkf}\.

lkinfd}6 Irdleq s]x65t Uof;, xfjf jf zbo < st/0f;Ixt atfpgkf}\.
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lkinfd}6 lrdsf]irg [jBfyfif0{nYg IbP/ gfds/0f u/fpgkf}\.
Cnf1§6 aQisf]lrg nyT o;sflagfp jOf§ ugki})\.
¢nil}16 aQln]kkfz pTkeg ug]ljjof Jof§ ugkff\.

¢nilt16 aQlsf]ljziftf atfpgkff\.
¢nil}16 aQl lkinfdj6ethbf a9l pkofpl xbfsf] sf/0f Jofvof ugkf\.

/f;folgs c;/
kfglsf]1jBt\IjR5hg

On$6thf06, Onfekhiol; ;, efl6iide/, On$erB, PofB cflosf]kl/ro Ibgkff\.
ljjofsnfk 6.2 -kf7bk:ts kh 70) kbz§ ugkff\.
kfglsf]IJBt\IJREDg s; /L X65 ;dls/0f;Ixt JofVof ugkff\.

[jBt\ [jRSDhgsf] Irg 1jBfyike nfo{ nYg logkff\/ Ijlety efuxe, sf] gfds/0f
Ibgkff\.
[jBE\IJRShg ubf{tfdisflOnF6f8 kpfli ug{gxy] sf/0f atfpgkf}\.

|jBt\nkg

kf7bk'ts kh 71 sf]ljBt\nkg ljjofsntk 6.3 kbz§ ugkff\.
[jBt\nkg s;/L 65, ;dls/0f;Ixt JofVof ugkff\.

[jBt\nkg ubf{PgfB, SofgfB / Ony6fhf06 shsy kpfli ul/65, sf/0f;Ixt JofVof
uggfp\.

[jBt\nkgsf]pkoflutf atfpgkf}\.
| Bfyle, nfo{[j Bt\nkgsf] ; kif Irq nyf0{gfds/0f ug{lbgkf}\.

raslo c;/

kf7ok!tssf]ljjofsnfk 6.4 -kh 72) u/l by/fpgkif\.
rPaslo c;/sf]kl/ro Ibgkf}\.
[jBY\Kflxt ePsf]ti/sf]jl/kl/ rDaslo If§) x65 ebg]s/f ;lrq JofVof ugkf}\.
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|jBt Kjflxt ePsf] tfi/sf] jI/kl/ /xg] rbaslo an Aisf] Ibzf ;lrq JofVof
ugkff\.

|jBt\rbas

kf7ok!tssflkh 72 sf]lj{ofsntk 6.6 kbz§ ugkff\.

lrq ge.14 |jBfylk¢ nfO{cEof; Kl:tsfdf ptfg{nufpgkf}\.
[jBt\rDas s;/L a6b, JofVof ugkff\.

;Thijf08sf]kl/ro logkff\.

ljBt\rlassf]Ifdtf adfpg]pkiox¢, atfpgkit\.
[jBt\rDassf]pkoflutf atfpgkf}\.

[jBt\rlas agfpg gfauf]tf/ kpfl gul/gfsf]st/0f JofVof ugkff\.
[jBt\rbasdf pQ/ / bllfof wy Igwt{0f ug{ljlw atfpgk}t\.

1jBt\366L

|jBY\306lsflagi® Irq afBff ny/l 1jBfyke nfO{stkldf lrq ptig{nufpgkf}\.
[jBY\366Ldf [jBY\KI/ky s;/L KIf X65 / 366l s;/L aH5 jOf§ ugkff\.
|jBY\3c6Ldf c:yfol rDas kpfli ug{sf/0f atfpgkff\.

ljBt\rbaslo prkibg

Irq e.16 afBfif nygkff\.
;rins tf/ ae nf0{tndfly rnfpbf xg]kljjof JofVof ugkff\.

UofNefgf]Id6/sf]kl/ro lhgkff\.
ljBt\rDaslo pTkihgaf/]JofVof ugkft\.
kif/i8f]|jBt\rlaslo Igodx¢, jld}t JofVof ugkff\.

¢nldasf]bfof“xftsf]Igod

kf7okitssflkh 74 df /xf]ljjofsntk e.7 u/) bi/fpgkit\.
| Bfylf¢, nfo{ pSt Ijjofsnikdf h:t}bfof“xftst cfhix¢, ldnfpg nufpgkp\.
a9l cfhf, dfell cfhf / rf] cthin]sg]s/f byfpSg\ ;flgkff\.
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|j Bfyle, nfo{1j B Datwl sh}rg pQ/ kl:tsfdf ptig{nufpgkf}\.
¢nld@sf]bfof“xftsf]Igod atfpgk\.

ljjofsnfk 6.8 -kh 75_ kbz§ ugkf\.

kitsdf Ib0Psf]ljri/0flo kEgxe df Snkin u/fpgkf}\.

hf/ jf 8fogfdf]

af0;f0sn 8f0gfdf$f]lrg ny/l o;sflagfb / sfo{j0f§ ugkit\.
8f0gfdf]pknAw ePdf Ijjofsnfk 6.9 kbz§ ugkff\.
hyY$/sflkl/ro Ib0{o;af6 pTkibg xb]ljBtSf]dfgf adfpg]ljiwxe atfpgkif\.

dfe/sf]c;/

kf7ok'tssf|dff/sf]c;/ [jBfylke nfO{k9y nufpgki}\ To;af6 s]aleit5 kEg
ugkff\.

dfp/sf]c; /sflki/efiff atfpgkff\.
df/sf] c;/sf] pkoflutf atfpgkif\.
[jBY\dff/sflkl/ro / pkoflutf atfpgkf}\.

6% kd{

Pp6f 6#; kid{sf]dbtn]220v sfinf0gaf6 ;fgflaNa vy afn] byfpgkff\.

6f6; ked{sf]kl/efiff Ibgkff\.

oks; kid{sflagf® lrq;Ixt jof§ ugk\.

laukf] 6%; kid{ vfh] kjod/L Syfon, ;8§8/L Sjfon / nldgbB sff kbz
ugkf\.

oks; kid{sflkif/ -:6k ck / .6k 8fpg_ af/]kl/ro Ibgkf}\.

6 kid{df kfod/L efliéh / ;EJ8/L eflibhsf] ;Dabw JofVof ugkft\.

kiod/L efish  _  kf0d/L kiGsf
;518/1 eff6h ; 518/ kibsf
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L
= 6f; kid{ ;U ;Dalowt Ijletg uloftio ;d:ofx¢, IbP/ kiod/L effi6h, ;518/L effiéh,
kjod/L kiesf / ;B§8/L kibsfsf]Ix;fa [jBfytke,nfo{ug{nufpgkf}\.
-2 diof2gg
1= ufx{y |JBtls/0fdf nfBx¢ ;dfgitt/ h8fg ugsf tigeff sf/lfx¢, atfpgkff\.
@= >YLjid ;fdXs/0f eghflsIxfl< ;hxe sf>Ijid ;fdkis/0faf6 xy]b0EMf kifdbfxe,
nyokff\.
# P;l / 18;lalr tigcfpf lebgtixe, atfpgkff\.
$ ufx{y jBts/0fdf ;knf0 ul/g]ljBSf tigefpf 1j ziftixe sfInYgkff\.
% 40 jf6sf]s cfpf 6banfO{lbgsf]a 366f afbf kltdixgf [jBE\vkt slt x5 <
A= Coh eghf]s]xf]< Cohsf]Pp6f dxEj nYgkff\. 1000w Sf]IX6/ 220v SflnfOgdf
aflg slt PIDko/sf]Coh cfjZos kbd <
sf/0f atfpgkff\I
-s_ kjoll IxI62 On§li6 gfOjiftlafe g}agfoes .
-v_ aQlsf]lkinfd}e 62:6}g witaf6}agfOPsf]xt5 .
-u_ lkinfd§6 Irdleq gf06thg el/Psf]xE5 .
-3_Cnf]116 aQln]adl pHofnf]lhes .
& kfglsf]ljBE\IJRShg Ijfofsf]; kif Irg IvRgki}\. o;df tidfsflOn$6® Isg kfis
ul/iy <
*: dfosn kif/f8¥f]|jBt\raslo pTkibgsf Igodxe, nYgkff\.
(= ofs; kid{sf kplv c2ux¢,sf gfd nYgkff\. kjoksf]Pp6iPp6f sfofklg nYgkff\.
1):- .6k ck / :6k 8fpg 6%;kid{aLrsf b0{letgtf nYgkf}\.
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-r_IzlfsnfO{yk hfgsf/L
P;l (ac) |JBt\s; /L pTkibg x65 etg]s/f tn 1b0Psf]Irgaf6 k|6 x65 .

N
+7_ *

lrqdf rbaslo wx¢, alrdf ti/sf Sjfon 3tfPsf]bl/f0Psf]5 . pSt tf/sf]SyfOnst
ljlebg l:yltxe, 's’, ‘v, ‘u’ / ‘3" df pTkihg xb]ljBESf]dfgf / |jBt\axg]lbzfaf/]
ljrf/ u/f}. Sjfondf pTkibg xy]ljBtsf]Ibzfsf]s/f ubf{Cnld@sf]bfof“xftsf]lgodnfo{
/fd]L ;Deigk5{.

lrq ‘s’ / ‘u’ df tf/sf]Sjfon tf flcyff\riaslo wyx¢, hiy]/Vf -clf ;U ;dfgfet/

l:yltdf 5 . ‘s’ L.yltdf SjfOnsf]'r, 5 efu bfof“-pQ/L wj_It/ / *h, er eg]afoflt/

5, t/ ‘v’ lyltdf Sjfonsf]'r’ 5 v08 afof“-bll1f0f wj_ It/ / ‘h, er v08 bfof“-pQ/

wj_ It/ /x¥f]5 . ca Cnld@sf]bfof“xftsf]igodcg’;f/ To; Sjfondf pTkibg xg]ljBt\
lrq ‘s’ df ‘er’ af6 ‘h’ [t/ / ‘5" af6 ‘r’ It/ axt5 . cyff\pQ/L wjlt/ /x¥f]SjiOnaf6
aflx/L kI/kylt/ / bllfof wylt/ /x¥f] Sjfondf Sjfonsf] leglt/ 1jBt\axts . ‘s’

l:yltdf axg]ljBtsf]lbzf / ‘U lyltdf axg]ljBtSf]lbzf 7ls [jk/it 5 . cyff\'s’

l:yltdf ‘r’ 5p COfffds / ‘er’ 5p wgflds t/ ‘u’ L.yltdf ‘r’ 5p wgflds / ‘er 5p

COfffds wj a5 . 0;/L Sjfon 7ls () 3ld; Sbf pTkibg xg]ljBtSwfsflbzf pINGPsT]
5. ki SjfOnsf]'s’ / ‘u’ l.yltdf rbaslo an /Yfx¢, clwstd dfgfdf sfely]xbf [jBTE\
pTkibg kig clwstd x65 .

calrg ‘v’ /'3 clioog u/f}. ol l:yltx¢ df tf/sf]Sjionsf]rin an /Y/f; 0 ;dfgftt/
xg]xBf an /Yixe nfo{sfoby . To; h]Syfondf [jBE\pTkibg IjNSh}xty .

calrg ‘s’ biv ‘@ ;0d kibf tf/sf]Sjfonn]#")° -Ps kibst kit u/Bf]x65 . ‘@ Lylt
/'S’ Lylt p:t)xf]. ti/sf]Spion 3bb}()° k7t ubf{'v’ l:ylt cfp5 . 0;sf/0f ‘S’ biv
‘v' ;0d pTkflot 1jBtsf]dfgf jidzll 36b}ud{zto I:yltdf kU5 . To;kI5 ‘v’ af6
Sjfon 300} k/f ubf{u’ l:yltdf kU5 . ‘v’ KIS pTkibg xb]ljBtSf]dfgf jidzll a9
‘u” df kbf clwstd xt5 t/ |jBt\axg]lbzf ‘s’ l:yltsf]etbf pN6f]x65 . ki ‘U’
l:yltdf kU5 . ‘v’ kIS pTkfhg xb]ljBtsf]dfgf jidzll ad] ‘u’ df klbf clwstd x55
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t/ jBt\axg]lbzf ‘s’ l:yltsf]pN6f]xs5 . kil ‘u’ af6é Spfon 30b}()° kit xbf ‘3’
l:yltdf kUS . o; jhf Sjfondf pTkfhg xg]jBt\j{dzll 360}hfts / zGo cj:yfdf kU5 ‘3’
af6 kgl ()° 3bbf ‘@ Lyltdf kU5 . pTkibg xb][jBt\ad%b}uP/ clwstd ed{‘s’
l:yltdf h:t}ibzflt/ axt5 . ‘s’ af6 ‘@ df kbf Ps ;f0sn ki/f ePsf]x65 . Ps ;f0sn
k/f xbf 1jBt\pTkfbg bO{k6s clwstd / b0{k6s zbo l:yltdf kU5 eg]ljBtsf wxe,
klg abnf]xs5 . ca xfdf]bldf [jt/0f ul/g]ljBESfIkiS§};L %) ;f0sn Kit;¥]8
cyff\kJok ;E§8df %) ;f0sn pTkiQ ePsf xt5g\/ %) rflo giwj kI/jtf x65 .
To; h]P;ldf s wj COfffds / st wj wgfids ebg]s/f 56l6tY / P;L 1jBtsfwj
xby . pko¥t Irqcg’f/ ti/sf]Sjfonsflhy;S}Ps 5p / clyg ul/Psf] tobraf6
ki/ky K7 ug{;Ist5 . o;h]hy]$/af6 Ig:sg]bjti/n]kh -jBt\ePsf]ti/ sf]sfd
us{. of]klg Pp6f kifObf xf]. Isgls o;n]ubf{ljBtSsf];fdYo{adb . Isg ;fdYo{adb
etg] s/f yixf kipg ceiphlén 5 . clxngf] :t/ -slff 1) nf0{of] yixf kipg' ko
cfjZostf 5% .

[JBY\ ;hixe, kiod/L, 8®;h, kifefth nB, PI;8 ;h cflbdf [jBt\Ps}bzflt/ dfg
axts . h:tf]8®; hdf sh§ /8 ;wiwgfids wj eP h:tfsf]ef8f] ;wyClfffds wj x65
To; h]h:tfsflef8fafe aflx/L ki/ky e0{On$6/yx¢, Sfa§ /8It/ axt5 . [jBE\Kjfxsf]
k/Dk/fcg;f/ bzt sfa§sf]/8af6 aflx/L ki/kydf h:tfsf]kftfit/ x65 . kil/ ;hdf
pTkfbg xb]ljBtSt dfgf 36a9 e0/xBy a? Psgf; sflki/dfofdf [jBt\pTkhg X65 .

-hixe,sf] s fds/0fdf ;dfgfit/ h8fg ubf{ljBEsfdfaf ad% cyff\lofeka]lbg ;5]
-supply ug{;Sg] |_] BtSf] def (Quantity) @99 .

;hx¢ sfljilds h8fg ubf{ljBtsf]dfgf ad9%%y t/ jBt\rik eg]adb . IjBt\rfk /

|jBtSf] dfgf bj}adfpg’ k/Yf IdI>t h8fg -;dfgfet/ / jids ugk5{. nB PI;8
Jofekdf IdI>t h8fg ul/Psf]xE5 . 0;h]dfgftls nB PI;8 Jof6kk]i2v / 75 a Ifdtfsf]
[jBt\Ibg ;S5 . 0;df Pp6}; hdf knbx¢, ;dfgftt/ /flvPst x65g\eq]Pp6f ;h / csf]
;b jillds h8fg ul/Psf x65¢\.

t/sf] ;foh

kf7okitsdf bO{y/L ;fOhx¢, (7122 /3122) ePsf]ti/ pny ePsf 5g\. jfol/2 ug{kpfis
ul/glknfl:6s sfpB ti/leq tidist ti/x¢, /xpf x659\. tl t/sf]dfpf0 @@ uh x65 .
00 uhsf]tidfsf]tf/sf]1fdtf 1% PIDko/ X85 . 7122 ebgfn]@@ uh ePsf 7 cfpf tidfsf
ti/x¢, ePsf]ti/ / s22 ebgfn]22 uh ePsf tigefpf ti/xe, ;IDengk5{.
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|jBt\ei8sf s;/L nfl5 <

xfd{]z/\/af6 |jBt\kjxg ePsf]cj:yfdf dfq xfdnfo{ljBt\ei8%f nfl5 . Gobr tf/df
[JBY\xy . To;nfO{5Pdf kig |jBt\ei8Sf nfuby . kih tf/ 5bf 1jBt\ei8sf nflg
;S5 . gfeuf]vebin] 665f] jhf kih tf/ 5fpdf kih ti/af6 xfdf]z/L/ eP/ hidglt/
[jBt\axc5 . 0;/L ki/ky k/f xy u0{xfdLnfo{ljBt\ei8sf nfl5 t/ /a/sf]tnjf -;fh_
ePsflhQf nufPsf]5 / z/U/sf]cbo shlefun]ed; leQf jf Gobr jf cly® tf/ 5ipsf]
5§ eg]xfdf]z//af6 [jBt\Kjxg xb]7fp“xby . o:tf]cj:yfdf kih tf/ 5@ Kig ki/ky
k/f xby / xfdnf0{ljBt\er8%f nflby . n7Yfdf /x$f]ljBt\axg]gfauf]tf/df r/fx¢,
a:bf Klg t r/fx¢ sflz/\/ eP/ [jBt\Kjxg xb]7fp“5Y . To; h] r/fx¢ nf0{ljBt\ei8sf
nflby .

|jBt\rbas

[jBt\rDas agfpf gfauf]tf/ kpfli ug{xtiy . rbaslo j:t'cS;/ [jBtsf] ;¥ins
x65 . gfeuf] tf/n] abpf{ ti/af6 1jBESf] ;66f rDaslo j:taf6 [jBt\axt5 . dfgf}ls
rbaslo j:thfo{sy}strins -h:tfiEl sfuh_n]al] gfeuf] tf/sf] ;fhijf08 agfOPsf]
v08df klg ;fh}jf08sf]ti/af6 [jBt\axgsf] ;66f tf/sf kibsx¢, Pp6HISsE ePsf]
xbf ;whH]jBt\axes . dflysf ;a}cj:yfx¢ df |jBt\rDas athy a? ;6{;Isé el
vt/f pTkog x65 . IjBt\rDas agfpg tf/sf kicst h:t}jBt\klg 3t} axgk5{.

TegeRes AR
v/ TN AR
B AR I DAk | f
LN (A
A + _ Y AN ‘U ‘.1 s Y
| AL
ljBt\rbasn]sfd u/Bflcj:yf ;6{;Isb ePsflcj:yf
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t(Ej X(',Sf]j U|.$/Of (Classification of Elements)

cqtifigt 366L Il %
-s_1jlzi6 p2]ox¢,
0; PsfOsf]ctTodf IjBfylf¢, Igdginivt sfof¢, ug{;Ifd xf] 50\l
1= kl/oflBs Igodsf]JofVof ug{.

6: clulgs kVofgs tinsfsf] jOfg u/l tejx¢sfki/diofljs /rgf / KioflBs
tinsfdf Itgsflylt jofg ug{

-v_kl/ro

of] Psf0af6 [jBfylk¢, df kl/ofles tiinstsf] wi/0ffaf/] :ki6 xb, kl/oflds 6ansf]
clioog IjZnifof u/l tEpx¢ sf]l:ylt kQf nufpg / t tEjx¢, sf];d% kQf nufpgst ;fy}
IbOPsf tEjx¢ sflon$6ty [j6of; rf6{tof/ u/l k|tt ugf; Sg]lfdtisf]ljsf; ugdf hiB
lbOPsf]5 .

-u_1zIf0f ;fdul
tEjx¢, Sfljus/of / k/igfkVoflss 6&n
-3_1zIf0f I;sf0 Ijjofsnik

lgDgInlvt kEgx¢, |jBfylke ;U Snkin ug]/ 5Snkinsf cfwf/df periodic table Sf]
wi/0ff, cfjZostf / kW/oflds 6ansf]ljsf; ug{ljlety jiflgsx¢ st kpf;x¢ af/]:ki6
kfgkfE \I

> tEyx¢ sfljuls/if ug{lsg cfjZos 5 <
> Periodic Table SP0{elge5 <
> periodic Table Sf]ljsf;df sgsb Jlflgsxe,n]s;/L offibfg k¥ofPsf 5g\<

> dl8Inesf] k/fgf] k¥ oflBs tfinsfsi] ri6{k|tt ugkf}\/ Igdginivt kEgx¢ df
KPR/ ugkp\l

* di8Inen]kl/ofl8s tiinsfdf tEjx¢ nfo{sy jiddf /fvEf 5g\<
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*  kloflgs tfinsfsf] sy} Pp6f ukdf tndfly ubf{/ k¥ ofBsf] bfoféfof* ubf{
tEjx¢ sf] ;foh / ;ljjotfdf s]c;/ x65 <

* tEyxe,nfo{;d% / kWofBdf s;/L 56bf0Psf]5 <
* di8Inesf]kl/ofl8s tiinsfst qloxe, sE]xb\<

* ;Dej eP dflysf kfgx¢sf]pQ/ ;Dabwdf sb}gof”toxe, kQf nufpg
kitsfno / 066/gpsflkbfli ug{nufpgkf}\.

cfwlgs kl/ofl8s tflnsf

cfwlgs kl/ofi8s tiinst / k/fgflkl/ofBssf]tiinsf k|tt u/l thgf ug{nufpgkf}\
/ tLardf sjcbt/ 5 5nkin ug§ft\.

cfwlgs kl/ofl8s tiinsfdf tejx¢ nfo{skf ciwi/df jidad ul/Psf]5 < kEgff/
u/L cfwlgs kl/oflds tfinsfsf]lgod :ki6 kig&ff\.

cfwlgs kl/ofl8s tfinsfdf s, p,'a' /' Ans Ongl}6 / 686h ;g tE], nibyfgf08Y
/ PIS6gf06Y cynfg ug{nufpgki}\/ kJoknf0{Pp6f Pp6f cfkih]kQf nufPsf
lj ziftfx¢, ebg nufpgXkff\.

cETodf ljziftf phnivt rf6{k|tt u/l :ki6 kighft\.

pk:h /7 On$68y ljtof;

k/dfofsf]agfj6af/]5fpf]15nkin ugkff\.

skl tEjx¢, hithl H, He, c, 0 / Na cflbsflOn§6fy 1jGof; sflgdyf jf riefk|tt
ugkfp\/ Itglx¢, sfluk tyf kl/off clioog ug{nufpgkf}\.
rf6§f ctwi/df ;h (shelly / ;hx¢ sflgfds/0faf/]5nkin ugkff\.

kJog ;hdf ePsf Ony6iyx¢ sf]/yfsf ctwf/df 2nzn=1.. ....), 8inb (Duplet) /
cS6p (Octet) sf ;Datwdf Snkin ugkff\.

2nzsf cfwf/df kipfl; od (x) sflOn$6Ry 1j6of; agfpg nufpgkf}\/ o; sflon$6ky
lj6of; rfe{kbz§ u/l thgf ug{nufpgki}\.

2nz Sf cfwi/df €} {];h (w) df ;a}/xgkg@if riyf];hdf Ong6Ry s;/L /xg uof]
egL 5nkin ugq\. Snkinst ctwi/df's, 'p, ‘o 7t pk;hst af/fif :ki6 kigkff\.
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Aufbau principle CQ';f/ tEjx¢ SflOny6ky [jcof; s;/L ul/ts < ki kigkf\.
kitsdf b0PsflOn$6ky [j6of; sflclioog ug{nufpgkf}\.

kl/of|8s tflnsfdf tEjx¢ sf]l:ylt

wit; cwit; cwiift' / Igl:jjo Uof;x¢ sf ;Dabwdf Brain Storming U/fpgkf]\.

cfwlgs kl/ofl8s tiinsf kbz§ u/l t. teyx¢, shysy :yfgdf /fvPsf]5 kEgif/
ugkff\.

chsfnl dpn, cNstnf0g cy{dpn / xpfhgx¢ sf af/§if :ki6 kigkf]\.

cfwlgs kVofl8s tfinsfdf xf08thg Uof;, njyfgf08% / PIS6gf08Y sf] :yfgaf/]
5nkin u/l k|6 kfg&fT\.

cfu§, kipfl;od cflbsf]:yfg cwlgs kl/ofl8s tfinsfdf s;/L ;Rrf0of] Snkin
ugkff\.

;6Hotf ;¥s On§byxe / tEjx¢sf] ;eHotf tyf ;ljjotf

44

| Bfylke, nfO{; dkdf |jefhg ugkft\. ko ;dXnfo{!-@) cff tEjx¢ dilo]%-=%
cfpf tEjx¢ -klWofles tiinsfdf /flvPsf] jidcg’;f/_ sflong6ry [j6of; agfpg
nufpgkfj\.

Ighginivt tiinsf af/§if 6f:gkft\. kjok ;dXnf0{cfCgf] ; dkdf k/Bf tEjx¢ slgid
/ Itglx¢ n] clotd ; hdf ePsflOn6rysf] ;2Vof tiinst agfit{lekg nufpgkffV

tejx¢ sf]
fd

clotd
;hdf
ePsf]
On}o6Ry

; &\of

pSt tfinsfst cfwf/df valence electron, valency / tEjx¢, Sf] ; Ijlotfsfaf/KEg)/
u/L :ki6 kig&fT\.
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-2 diof2gg

1= kifgf]/ cfwlgs kl/ofl8s tfinsfsf Igod s¥]xh\<
ki/oflgs tfinsfdf kl/of@ / uk eghf]s]xf]<
cfwlgs kloflBs tiinsfst |jziftix¢, sE]xb\<
= 8tnp / cS6p Igod shft{elgts <

% ki/dftfljs ;2Vof ~, * 10, 1 / 1& ePsf tEjx¢sf] s, v, o/ '+ pk;hsf
cfwi/df Ong6Ry [jof; agfpg nuft{tl tEjx¢ Sflvalency electronic / /f;folgs
; [jjotfal/1kEgQ/ ugkip\.

A= kW ofBs tfinstsf]; dX hgfpg]Cnf; si8{afpflf 6fgki}\/ Ijlebg tEjx¢ sf]si8{
|j BiyLffO{In0f; flteyx¢, st ;didf kS§) ; d% nivPsf]si8fl 6fg nuft{ljBfyike sf]
dNof®sg ugkff\.

& chsfnl dpn, cNsnfOg cy{dbn / Igl:jjo Uof;sf] ; dkdf kg]ljletg tEjx¢ sf]
gfd 1 Bfylke, nfo{lj t/0f u/l Itglxe, nfo{dfly piNnivt ;dkdf 56bfpg nufpgkft\.

off Il ki7bkitsdf IbOPsf kEgx¢, xn ug{nufpg gla;gX}\.
-r_lzlfsnfO{yk hfgsf/L

©®© T

= tEjx¢ sfludfnfo{clioog ug{;Ihnf]xf}\etg]clekfon]udfsf ciwi/df tEjx¢ nf0{
ljlebg ;dXdf ljeflht u/l Ppéf tiinsf Igdf§f ul/of] h;nfO{kl/ofles tfinsf
elges .

= o\!*@( df h}8An' 8fel/g/n] tigefhf tEjx¢ nfo{ ;dkdf /fbf alrsf] tjsf]
kf/dfofljs ef/ / ulf kig Spit/sf tEjx¢ sflalrdf kg{hf65 . ol tlg tEjx¢ Sf]
;dXnf0{pgn]6t8 (Traid) e6g]gfd IbP . ha tigcfpf tEjx¢ nfo{ki/dilfljs ef/
a9b}hfg] jiddf /fvolhitf alrsfltej sflki/dfifljs ef/ cto bO{tEjx¢ sflki/dffljs
ef/sflsh hiBsf]cfwf xt5 . h:t}l

Inlyod wiy ;fIBod nay  kifl;0d ()

kfzef- & 04 #(
&+ #( _ R =
@ @
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;o\I*7( df d}8Inen]Gonfot8sfwt/0ffnf0{; Wi/ u/l pgn];dfg /f;folgs ulf
ePsf tejx¢ nfo{ki/df0fljs ef/ a9h}hfg] jiddf ldnfP/ /fv]h;nfo{d}8Inesf]
kl/ofl8s Igod elg6s .

di8Inesf]sindf sl/a ™ cfpf dfq tejx¢, kQf nuf0; skf IyP . gffin Uof; /
cbo witke, kQf nufPst lyPgg\. pgn]cfCgf]tiinstdf kiS5 kQf nufOg]tEjx¢ sf
nflu s :yfg 5f8]. tl tejx¢, kQf nuf0;skIS tEjx¢ sflulf kig ldNg uof].

di8Inesflkl/ofi8s tfinsfdf kixnflklo8df hOEfBf tyx¢, /fivPsf 5g\. 0;nf0{
Hofb}51f]IkI/08 (very short period) €lg65 . bi}{]/ t]{]Ikl/08df cf7cfpf tEjxe,
50\. 0;nfo{516f]Ikl/08 (short period) elged . riyf]/ kftf}kl/o8df 1* cipf
thjX(', 59\ o;nfO{nfdf] Ikl/08 (Long period) eIgGS . 57f}|k|/08df #0 C@f
thjX(', 59\ o;nfO{Hofb}nfdf]IkI/o8 (very long period) eIgGS . 10; lkl/o8df 1$
cfbf tejx¢ nfo{566}:yfgdf /flvPst 5g\. 0;nf0{nfGygf08Y (anthanides) €lge5 .
;ftf}kl/o8 cw/f]lkl/08 xf]. o;df offlgod t&j /flvPsf]5 .

di8InesflkVofl8s tfinsfdf cf7cfpf ukx¢, 5g\. o; nf0{/fflg ;2Vofdf 1blv v
;0d / cl6td uknfo{'0" dflgPsf]5 . kIS5 1blv vu ;Ddsf]tEynfO{pk;dk a /&
df |_] efhg U|/0f]. pk;dx g df kgItEij(;nfO{6ﬂGh;g OI’]NG (transition element)
elges .

di8lne kl/ofl8s tilnsfsf ljziftfxe,

> di8Jnen]cfCof] tinsfdf ;dfg ulf ePsf tEjx¢ nf{Pp6}; dxdf kg I/Styfgxe,
518Ff IyP .

» di8lnesf cg;f/ kli/o8 $, %, ~ & df ;ftcfpfetbf adl tEjx¢ xy] 50\,
0; nfo{ldnfpbf pgn]b0EMF V08 A / & U/L /fV].

» cfwlgs kWofl8s Igodsf cfwf/df Ignafk/ (iel ohry N]kl/ofl8s tfinst
;W7 u/]. o;nf0{n® kid{cki kW/ofl8s tfinsf elgt5 . o;df ;ftcfpf
Ikl/08nf0{ ; fkEBf ukxe df ;dfji ul/Psf 5g\. 11 blv viuknfO{pkuk A
/ B df [jefthg ul/Psf]5 eg]vn ukdf tigefpf sfhdxe, ;dfji 59\

> On§6ty Ijtof; st ctwi/df tEjx¢ sflkisf/

- kif/ VIl tEyx¢ sflk/di0fke, sflclotd ;h k0f{ePsf]xt5 . o; cttuf Iglijio
Uof; h:t}ll IxInod, Igofyy, cfug, 1j{6g, hyg / /Bg k5¢\.
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- kpf/ @ Il clotd ;h kif{ePsf ttjx¢ sflk/dftfafxE c¢ ;DKUF{tEjxe,
cGtug I

() 's' Ans ON{IF6 (additional or differentiating ONP6Y s- orbital df Kz xY] ;dX
a [/ ;d% na sf tEyxe, k5@\ h:t}

si-Li, Na, K, Rb, Cs / Fr
s2- Be, Mg, Ca, Sr, Ba / Ra

iy '’ ANS ONHT6 (Additonal ONF6RY p-orbital Af Kjlz xG] I ; dX nablv via
;Ddsf tEx¢, K5\

A IVA VA VIA VIIA
P1 P2 P3 P4 P5
B C N o F
Al Sil P S Cl

_ KB/ # 1 tEjxe ] k/diOF h;sf] clitd bOEMF ;hxe, cw/f xE5g)
loglx¢,nfo{ 686h ;g Onfll6 elgeS . loglxe,nf0{ar Ans Ond(ex¢, Klg
elge5 . (d-orbital df additional electron enter X{]

I, IV, vV, | v ovig |V [3] 1B
dl d2 d3 d4 d5 dG d7 d8 d9 d10
Sc Ti V Cr Mn Fe Co Ni Cu Zn

- kbf/ $ I tejx¢ sf]k/dfof h;sf] cletd tigefpf slixe, ckOf{ x65g\.
loglx¢, nfOfr Ans Ondj6 elge5 . o;nfo{ ki/ofl8s tflnsfsf] 566} :yfg
|bOPSf]5 . (f-orbital df aditinal electron enter Xg]

= Ig0g zISt zRvnf Il k/dfofdf /xEf kjog On§6igxe, cfkidf Igxit zIStcg';f/
GolSno; sf Jl/kl/ 1jlebg Iglzrt zISt zRvnfdf 3ld/xEf X659\ 0;/L OnF6Ryx¢,
lgx.t zIStcg';t/ 3ld/xg]ljleg zISt zfvnix¢ dliojhy zISt zfvnf GolSno; Sf]
;agobf glhs x65, To;nf0{lgdg zISt zfvnf elg6s .

= pRr zISt zPvnf Il hy zISt zfvnf GolSno; eGbf 6f9f /xEfXE5 To; nfO{pRr
zISt zfvnf elges .

lzIfs Igbfzst, 1j1fg, slff - 1) 47



= Kkl/ofl8s tfinsfsf]; dX 1 df kgftEjx¢ nfo{cNsnl dpn elge5 t/ ;dX 11 df kg{

tEjx¢ chsfnl cyflpn / ;d% vu df kg{tEpx¢, xpfhg x\.
s,p.d / fo]CyP{

s = sharp
p= principal
d= diffused

f= fundamental

zISt zf‘\/nf (energy level)

s<p<d<f
;hsf] ;&Vof | pk;h | slif sh slfsf] clwstd On§6ty /xg
- 3\of ;5g] ; &Vof
1 (K) s s=1 1s s=2
2 (L) S,p p=3 4s,p p=6
3 (M) s,p,d d=5 9s,p,d d=10
4 (N) sp,d.f =7 16s,p,d,f f=14

48

aufbau's principle:

1s

2s 2p

3s 3p 3d
4s 4p 4d 4f
5s 5p 5&d
6s 6p

7s

s,p.d/ £ Sfllgodcg’;f/ skl tEjx¢ sflongeky [jcof; I

# gfo6fhg -8
K-1s?
L- 2s? 2p?

# ;flBod -11
K- 1s?

L- 2s% 2pS
M- 3s!
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Eofn]; Onj6&

= k/df0fsf] ;agobf aflx/L ;hdf /xBf Ond6ryx¢ sf] ;2VofnfO{ Eofnf; OnY6Ry
elgt5 . h:t}l Inlyod, ;fBod / kipfl;od witsf k/dfifk¢, sfclétd ;hdf Pp6f
dfq Ony6Ry x65 . Toxl Onp6Ry g}Eofn}; Onpoky xf].

= ;ljjo wit'll Inlyod i), ;fIBod (va) / kifl;0d (), tEjx¢, sf]k/dfofsf] clotd
;hdf Pp6f dfg On$6ry ePsf]/ /f;folgs Kitijjofdf efu Inbf ctki;li ePsf]
onyory ;lhn}l SfBL /f;folgs kitljjofdf ;ljjo x65 . o0;sf/0f loglx¢ nfO{
On}o6Ry 8/ kig elg6s .

= ;ljjo cwit'll Snfl/g . afldg @)/ cfoflBg o) tEjx¢ sflk/ditfsf]clotd ;hdf
;ftcfpf Onpory ePsf]/ /f;folgs kitljjofdf efu Inbif loglx¢,n] c¢ af6 Pp6f
OndoRy kikt u/L /f;folgs kitljfofdf ;ljjo udf kbz§ ubd . o; sf/0f loglx¢, nfO{
On}o6Ry P;16/ Kig elgts .

= Iglijjo Uof; Il IXInod (He), Igofly (ve) / cfuf) tEjx¢ sflk/dffsf]clttd ;hdf
@ jf * cfpf Ong6iyxe, /xL ;h kOf{ePsf]x65 / /f;folgs Kltljjofdf ;ljjo
xbY .

Ijjofsnik

= £l Bfylke nfO{kVoflBs tiinsfdf tEjx¢ sflj{d ldnfpg]vih viipgk
;do Il @) ldgp
yfg Il slff+sfff
;fdul W tEgx¢ sflgfd nivPsf]si8{tyf si8afB{-rfo{kk/

Ijlw

= |bOPsf tEjx¢, sflgfd nivPsf sf8f¢ nf0{kWoflgs tfinsfdf h:tju/l kf/dftfljs
;Aofsf cfwi/df jid ldnfpg nufpg].

= jid ldnfpg] sfo{hy 1jBfylfi] ; jki/d k/f ubd . To; 1jBiylfifo{kixnf 3ff0ff ul
k7:sf/ kbfg ug].
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/f;fOlgS k|t|_]m0f (Chemical Reaction)

cqtlfigt 366L Il %
-s_1jlzi6 p2]ox¢,
0; PsfOsf]ctTodf IjBfyl{¢, Igdginivt sfof¢, ug{;Ifd xf] 50\l
1= |jle6g kif/sf /f;folgs kltljjofx¢, Juls/0f ug{.
@- /f;folgs KkI/jtgni0{/f;folgs ;dls/0fsf] ¢ kdf nyL /f;folgs Kitijjofdf xb]
ki/s b/sflkbz§ ug{.
-v_kl/ro

0; Psfodf |jBfylke, nfo{/f;folgs kitljjofsf] 7} wi/0ff log / /f;folgs Kitljjof;U
;Dalowt 1jle6g terms x¢, ;U ki/Irt u/fpgkbb . o;sf ;fy}/f;folgs kbiykealr xy]
/f;folgs kitljjofst]ki[tcg; i/ |jlebg ;dxdf ljethg ug{ /f;folgs kitljjofnf0{zAb
;dls/0f /7 ;4 ;dis/0fdf ;Gtint ¢ kdf nYg / JofVof ug{ pSt Kltljjofnfo{kef) kig]
ljle6g tEjx¢ Sf (factor) ;Dabwdf kpfyi u/l xy{/ kbz§ ug{; Sg]lfdtisf]ljsf; ugflf
ljzif hf@ IhOPsf]5 .

-u_zHfs ;fdulx,
= 6]66b], las/, 8/, kfffl;od SnfT, xf08@nfl's PI;8, Pdflgod xf08&S: 108,

Doflgl;od I/ag, ;fiBod yfoffNkip, xf08khg KJfES;f8, kinfdsf]Isnf, aqQL,
;nf0f] sfél, Cnf; sf8{.

-3_1zI1f0f 1;sf0 Ijjofsnfk
/f;folgs k|tlj{of

= |jle6g Isl;dsf phfx/0f P/ kbfy@lf xt]eflts / /f;folgs ki/jt§af/]5nkin
ugkfp\. h:t}il bOEMBF sfuhsflkegf InP/ Pp6infO{Roft] ;-;fgf 631 kfgkft\/
csfpfo{afn] by/fpgkit\. ol bOEMpf kpflidf bivPst ki/jtfx¢ af/] Snkin u/l
/f;folgs kI/jtg tyf /f;folgs k|tljfof :ki6 kfgkf]\.

= dfly sfuh af\bf xg] /f;folgs ki/jtddf kltljjof/t kbiyke / k|tljjofaf6
pTkilbt kbfyke sf ;Datwdf kixn]JolStut ¢ kdf ;fRg / nfg Ibgkff\. To;KkIS
hiBLhfBldf cfkih]nyf s/tx¢, Snkin u/l ebg nufpgkff\.
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K[tljiof/t kbfyge, jiOf IrAg / plkilbt kbfyge, nivPsf Cnf;sf8{ighgfg’f/
afBef 6ok \i

Kitljlof/t Kofyke| [=] [prkfibt Kbfyge

pSt sf8§f ciwi/df /f;folgs kitljjofnfO{cleloSt ug{; d.s/0fdf nyhf efu Ing]
kbfyke, / pTkflbt kbfyge s;/L 7 sxf“nyg]:ki6 kigkff\.

;6tint /f;folgs ;dLs/0f

ljlecg tE) tyf offusx¢ sf]pbfx/0f Ib0{cOf' ;Haf/]1k|6 kigkft\.
Pp6f Doflgl; od 1/agsf]6§{fnf0{xfjfdf afn] kbz§ ugkft\.
pSt kpflidf xy]/f;folgs Kkitljjofnfo{zAb / ;4 ;dls/0f nYg KiT;fIxt ugkff\.

ljleég ;Gtint / c;6tint /f;folgs ;dls/0fsf] pbix/0f k|tt u/l ;Gtint
;dis/0fsfley{jf ki/efiff :k:6 kigkff\.

;Gtint /f;folgs ;dls/0f nYg]tl/sfaf/] pbix/0f;Ixt Snkin ug&ft\.

IX6 PGB8 6fon (hit and trial) tl/sfaf6 /f;folgs ;dls/0f ;6thg ughf/] Ijlecy
pbfx/0f; Ixt :ki6 kfg&fT\.

/f;folgs ;dis/0f nbf kbfl xt] ;@8xe, pbix/0f;Ixt k|60 atiobgkf\.

/f;folgs K|tljjofsf st/s tEjx¢

/f;folgs kitljjofst si/s tEjx¢, eghf]s]xf]< tl sf/s tEjx¢ sk]xy ;S50\
h:tf kng(J U/L Brainstorming U/fpgkf}\

kJop sf/s tEjx¢sf ;Datwdf pbfx/0f kbz§ ubf5nkin ugkf\. -;0ej eP
kpflr u/T by/fpgkff\._
|jle6g pbfx/0f k|tt u/l pTkI'ssilkl/efiff etg nufpgkif\. -;0ej eP |jBfyike nfo{

% ;dxdf [jethg u/l kJo ;dXnfO{PsPscfbf pTk]ssf ;Datwdf ki7bkits
clioog u/l k|tt ug{nufpgki}\._

/f;folgs Ktljjofsf Isl;dx¢

|jBfylge, nfo{/f;folgs kitljjofsf Isl;dx¢ sf] ;¥ agfpg nufpgkip\.

Ps 6§if Doflg]; odnfo{afnl kbz§ ugkft\. pSt /f;folgs kltljlofsf cfwf/df
;6fhg kitljjofaf/]5nkin ugkfp\.
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xf08thg kJfES;08df Doflugh 8f0cS;f08 Id; fplif xg]/f;folgs kitljjof cjnikg
u/fpgxft\. ;fbf cfwi/df [JRSDg Kitljjofaf/]:ki6 kigkff\.

xf08%nfl/s chn of |h®s witsf alr xg]/f;folgs kltijjofsf]kpfli cjnfig
u/fo{lj:yfkg kltlijjofaf/]15nkin u/fpgkip\.

Ppo6f k/LIfOf gnldf 8k/sf] ;xfotfaf6 InOPsf] xf08&nfl/s cOndf ;fl8od
xf08% ;f08sf] sk yfkf Id;fpbf xy] kitljiofsf] cynfg u/f0{chn / Iff/
/f;folgs Kltljjofaf/]15nkin ugkft\. -olb ;Dej eP workstation activity af6 dflysf]
[jjofsnfk u/fpgkff\.

tikbfos / tikzfifs k|tljiof

tikbfos / tikzfifs Kltljjofsf ki7 sk ;do k9y nufpgkf}\.

tikbfos / tikbfos K[tljiof shiofelgss < k|tt u/l Ih@skk/ /v ljifofsntk
u/fpgk\/ ljleSg pbix/0fi/f k|6 kigkT\.

/f;folgs ;dls/Ofaf6 kjkt ug{;Isg]hfgst/ix¢, / o;sf];ldttfaf/] ;dX sfo{
u/fpgkip\.

k[ok ;dxnf0{lgisif{etg nufpgkif\. cs ; dXnf0{/rgflds ;eifj lbg nufpgkf}\.
ctTodf 5nkinaf6 cfPsf alitxe, sf ciwi/df :ki6 kiggkff\.

/f:folgs K|tljiof b/

kitssf]ljjofsnik 8.1 u/fpgkit\.
kpfisf]glthfst cfwi/df /f;folgs kitljjof b/af/]1k|6 kigkff\.

-2 diof2gg
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Inlvt tyf dflvs kEgff/ ugkip\.

h:t}i

= /f;folgs k|tljjof shf0{elg65 <

= ;Gtint /f;folgs ;dis/0f s;/L nive5 <

= tn OPsf ;dis/0f cjnfg u/l s kist/sf]/f;folgs kitljlof xf] SEbfpgkili
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(i) Zn + H,S0O, Z.S0,+H,
MnOZ
(i) 2kclo, 2Kcl + 30,
kpflfTds Ijjofsnfk ug{nufP/ dNof@sg ug&f}\.

Doflg]; odsflkitfnfofxfjfdf afg nufpgkft\V/ ;flkltljjofdf xy] ; dis/0f ;Gtint
¢kdf nfg nufpgkff\.

+H= >
L [

$= ;dXut sfofe df 1jBfylke, sf] ;xeflutfsf cfwf/df dNof@sg ugkff\.
%= kf7okitsdf IbOPsf cEof;x¢, u/fpgkip\.

-r_lzlfsnfO{yk hfgsf/L
= effts kI/jtg, /f;folgs KIZjt§ / /f;folgs K[tljiof

» hy kI/jtgdf kofysf clfke sflagfj6 tyf ulfdf ki/jt§ xby To;kif/sf]
kI/jt§ni0{efkts kI/jtf elgbs . h:t}l kiglafe a/kn abg'. of]kl/jt§ c:yfol
X65 .

» hy ki/jtgadf kbfysf clfk¢ sflagfj6 tyf udfdf kif{¢ kn]kl/Jt§ x65 eg]
To; kit/sflkl/jt§nfo{/f;folgs kI/jtf elgts . h:t}l lrgnfo{ttipg'. of]
ki/jtg :yfol x65 .

> Uof;nf0{ cflfljs ¢ kdf nlvG5, h;nf0{8foP6lds elgt5 . h:t}l n,, o,
cflb .

= Kkb[tdf wl}isl; dsf /f;folgs kI/jt§ e0/xe5g\. /f;folgs ki/jtfn]ubf{gof“kbiyfe,
atbg\. /f;folgs kI/jt§ kkfz, tik, 1jBt\jf cDnsf]c;/af6 xf ;S5 . /f;folgs
ki/jtgnf0{g}/f;folgs K|tljjof (chemical reaction) €lge5 .

= ;Gtint /f;folgs ;dLs/0f

> /f;folgs kitljjofdf efu Ing]ttj jf offusx¢, / kitljjofklS aghf gof“tExe,
Jf oflusx¢,nfo{klg ;28t /7 cOf' ;4n]hgfpg]ljiwnfo{/f;folgs ;dls/0f
elges .

= C0fkenfO{ ;Irt ug] k/dffk¢ sf] ;28E ;d¥nf0{ cOf' ;4§ elgt5 . ;6tint
/f;folgs ;dis/0f njg]tl/sf I
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- /f;folgs Kitljjofdf efu Ing]tEj jf oflusnfO{reactant €lg65, h;nfO{zAb
;dls/0fn] nives |

- /f;f0|gS k|t|j(|0fk|5 ag‘P‘f kbfy*(',nfO{products eIgGS . reactants / products
ar ji  IrAg= /fives .

-tk IPsfnfo{a IrAgn]hgfpSg\.
xfjfedof xnsfluof;nfo{ IrAgn]/ Iylupsflc3hg j:thfo{ IrAgn]hgfoss .
- 11}, t/n, Uof; / kigldf agf]3fhnfo{jidzll (). . @) / (agq) NG5 .

_ IboPsf]zib ;dis/0fmfo{;Y ;dis/0fdf KI/jitg u/l o/l ikt ;dis/0fnfoy
ZS]HGg OSj];g (skeleton equation) eIgGS .

~ biof/ afoftt/sf tejsf k/dilfkenfofasfa/ ugkbl, h:tll

-S_ kclo, kcl + o, (skeleton equation)
V_  kclo, kel + 30, (atomic equation)

-U_ 2kclo, kel + o, (skeleton equation)
-3_ 2kclo, 2kcl + 30, (molecular equation)

Uof; x¢,nfo{ ; dis/0fdf k/dfofs}¢ kdf /fvl ;6thg ul/65 . o;nfo{P6flds
0Sj}g elgts .

= /f;folgs ;dls/0inf0{Ix6 P68 6fon Ijlwafxk kil;Pn Ijlwafé klg ;Gthg ug{
;1s65 . o:tf] [jlw hien /f;folgs ;dls/0fnfo{ ;6thg ug{kpfl ul/65 . o;
ljlwdf /f;folgs ;dls/0fnf0{b0{jf bOEGbf a9l cj:yfdf nj/l cfjZos ;Vofn]
ulfg u/l ;6thg ul/65 . h:t}l

Cu + 2HNO, Cu(NO,),+ 2H
2HNO, + 2H 2NO, + 2H,0
Cu + 4HNO, Cu(NO,), + 2NO, + 2H,0

/f;folgs K|tljjofst st/s tEjx¢ / pTkf's

> /f;folgs kltljjofst sf/s tEjx¢ dlio] shkg kig Ps xf]. Pl;16Ing 6ljiPkI5 sfaf
/ xf08thgst ;fy}7hf]ctjth 1g:s65 .
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ahlnc; (gerzeius) N];g\1*#% df /f;folgs k|tljjofsf]jb aflx/L kbfy&f]pkl:yltn]
ubf{adb etg]s/f k|tt u/l pSt kbfyfO{pTkl's (cataysy egl gfds/0f u/].

pTKI'sx¢ nfO{rf/ Judf Juls/0f ul/Psf Sg\l
-s_;sf/flds pTkl's -v_ gst/flds pTkl's
-U_ C6f] ka]'S (auto catalyst) -3_ 068h ka]'S (induced catalyst)

- [f;folgs k|tljjofkiS pTkeg ePsflkbfyf]pTkl'ssf]sfd us{eg]To;nfo{c6f]
pTkl's elg6s, h:t}i

CH, COOCH, + H,0 CH,COOH+C,H,OH

- ha Pp6f kitljjofsf]c;/ csflk|tijjofsf]jlidf kS{hy ;fwf/0f cj:yfdf xb§
eg]To; kit/sf]pTkl'snf0{068h Sof6fln:6 elges .

/f;folgs Ktljjofsf Isl;dx¢,
> hb Kltljjofdf k/df0fk¢n]On6ry S5BSg) To;nfo{ clS;8}g kitljjof elgts

t/ hy Kftljjofdf k/dfofken]On36]y nfe ubb eg]To; kf/sf] Kitljiofnfof
1/85; g Kltljiof elgs5 . h:t}l

2Mg +02 2Mg* O
282 28

pko§t pbfx/0fdf Doflgl; od / clIS; hgsflkltljjofsflkin: ¢ k Doflgl; od cS;f08
acbf Doflgl; odn]bOEMf On6Ry 5BS / clIS; hgn]bOEMF On§6Ry nfe us{.
o;h]DofUgl; od cIS;8Lg / clS;hgdf 1/8S;g kitljfof ePsf]xf].

tikbfos / tikzfifs k|tljjof / /f;folgs ;dls/0fafé kijkt hfgst/ix¢,+cflfljs
ef/ / df]] (mele) .

hy ;dis/0fn]tfk log]/ Ing]/f;folgs Kltljjofsf];26t ubd eg]To;nfl{
ydffldsn ;dls/0f elgG5 .

h:t}l n,+o0, 2NO - 43000 Cal

C+0 CO, + 94,300 Cal

2

> tikbfos K[tljlomnfo{wgfids IrAgn] ;2L ubs .
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» tikzfifs kitljjofnfo{C0ffTds IrAgn] ;26% ubb .

= Peflif8&6f]|jri/cg’;f/ tikjid / rfk ;dfg ePsf]cj:yfdf a/fa/ cfotg ePsf
;ajlof; x¢, df ;dfg ;2Vofdf cOfk¢, X659\ Ps dfh Uof ; df x]gba/nf0{Peflif8isf]
gba/ elges .

)#8&$ ufd |;Ne/ gfo6st] 3fhdf cTolws dfqgfdf xf08&nfl/'s Pl; 8 Id; fplif sit
tfh a/fa/sf]l;Ne/ Snf]f08 kikt x65 <

tKief 1= 1/ ci= #9% ag= 1)* n=1$ / o= 1N}

AgNO, + HCI AgCl + HNO,
D*F I + 4 x 1IN D)%+ #0%
= 18) ufd = 1$#% ufd

18) uld I;Ne/ gfo6Bn] 1$#% uid 15Ne/ SnfTio8 Ihgs .
158 ufd x )#8&$ ufd
18) ufd

)=488$ ufd 1;Ne/ gfo6Bn] =

= )#I*M ufd I;Ne/ SniJf08

= /f;folgs ;dis/0fsf] ;Udttf tyf /f;folgs kltljjofsf]b/

= fwi/0f /f;folgs ;dls/0fdf reactant / product X¢, Sfleflts cj:yfx¢ af/]; @6t
u/Bf]xby . of] ; ldttinfo{lg/fs/0f ug{eflts cj:yfdfes). o / @) clf/ /ive5 |
h:t}l

2H,(@) +0,(@  2H,0()
|jjofsnik
/f;folgs k|tljjofsf]b/df pTkfs c;/ .
;fdul
= sflgsn ¢nf:s, |;1/~h, xf08thg KIf§;f08 / Dofligh 8f0cS;f08 .
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Ijlw

InOPsf hOETT sflgsn CniS; x¢, dilo]Pp6f sflgsn Cnf:sdf skl Dofulgh 8f0cS ;08
Ing] . To; kI5 bjj}sflgsn Cnf:sdf £ I/~hsf] ; xfotfin]xf08&hg k¥fp; {08 Id ; fPAj Bfyigke, nf{
cjnfpg u/fpg].

ljZnifof

st sflgsn Cnf:saf6 adl Uof; 1g9:s65 etg]s/f cynfkg u/fof pTkfssfleldsfaf/]
5nkin ug].

REFERENCE BOOKS

1. SEDU Manual

2. A Text Book of Inorganic Chemistr-by L. Mitra

3. Intermediate Inorganic Chemistry-by G.D. Tuli & B.H. Bahl
4. Language of Chemistry - A.K. Ghoss
5

Co-ordinate Science- Mary Jones, Geoff Jones & David Acabler.
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chn, It/ / njOf (Acid, Base & Salt)

cqtifigt 366L Il %

-s_1jlzi6 p2]ox¢,

0; PsfOsf]ctTodf IjBfylf¢, Igdginivt sfof¢, ug{;Ifd xf] 50\l

1= ¢Dn, Iff/ / njOtst]kl/efiff lbg .

@= cDn, Iff/ / njOix¢ sf] ;fdféo udfxe, JOf§ ugq.

# Iff/ / cNsfindf ki/s 56bfpg .

$= blgs hljgdf cdn, Iff/ / nj0fx¢ sf]pkofhiaf/] jof§ ug{.
-v_kl/ro

chn, Iff/ / nj0f Jiflgs kpfhzfnfdf Ig/6t/ ¢ kdf kpflidf cf0/xg]/f;folgs kbfyke,
xg\. To:ty/l dfgj hijgsflblgs kbflidf Kig ol /;fogx¢, plQs}dxtjkii{5Sg\. To;h]
of]Psfodf |jBfyl¢, nfo{ol /;fogx¢ st af/fif cfwi/et 1fg Ibg, Itglx¢, sflkixrfg ug{
/ kpflidf Nofpg ; Sg]lfdtfsf]ljsf; uglf hfB Ibgkg]s . ;fypr digsf]ciwt/df df6ff]
k/LIfOf ug{; Sg)lofjxfl/s ;lksf]ljsf;df kig plQs}iofg Ibgkg]5 .

-u_zHfs ;fdulx,

6]6604, 8k/, xi08&nfl/s cdn, ;NCol/s cDn, gftés cDn, ;fiBod xf08;108, ;fl8od
Snflf08, Pdflgod xf08tES;f08, sfutl, leghf/, In6d;kk/ -/ftf] lgnf] ldyfOn
cflih, kigfiCyfing, olge;§i 018sp/ r+:sh, PI;16s cDn, Dofugl;od I/ag, IkiN6/
Kk/, v/fgl .

-3_1zI1f0f 1;sf0 Ijjofsnfk
= cn, Iff/ / njofx¢af/]1jBylke ;U KEGM/ u/l higst/L Ihgkft\.

= sfutl, leglf/, r/lcldnf] xf08&nfl/s cDn, ;NCol/s cDn, gfdlés cDn, Pl;I6s
chnxe¢, kbz§ u/l Ijletg cbnx¢, lrgfpgkff\.

=t cDnx¢ nf0{s8f, g/d, kfufl/s cdn, ckfaufl/s cOndf 56bfpg nufpgkft\/
Itglx¢, sf af/§if :ki6 kfgkfT\.

= dfgj z/l/sf]cfdf;odf pTkfbg xt]cDnst af/flf Snkin ugkfp\.
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dfly kblzf j:tk¢nf0{lsg chn elgPsf]xf]< s];a}cdnx¢ cldnf x65g\h:tf
kFg u/l Brainstorming U/fpgkf}f\/ cDnsf]ki/efiff pbfx/0f;Ixt k|tt ugkff\.

s8f / g/d cDn 56bfpg Ijjofsnik 9.1 u/fpgkf}\.
cOnsf ulfx¢ sf]1z1f0f ugfwork station [jjofsnfk u/fpgkff\.
4 Cfpf work station Igwi{0f ugkfp\.

Ppo6fdf Ignf]inéd; Kk/, IdyfOn cflth, kifgfCyfing / skl cDnx¢, k/LI0F gnldf
/NVgXiE\. o;¥/L Jldzl Dofugl;od I/ag / cDnx¢, ;flBod shffp / ;fl8od
xf08#S ;08 / PI;8x¢ k/LT0F gnldf /fVgki\.

kTO]S work station df |j ny|.¥(', a/fa/ Xg] u/l /ngXfI\.

k[og ;dXnfO{cfCof] station df 0;sf /;fogx¢.alr kbfli u/l cnfig / Igisif{
l6kg nufpgkf}\. olb ;do ePdf kJop ; dnfO{k[o work station df uP/ [jjofsnfk
ug{nufpgkf}\. ;do sd ePdf ;dX% sfo§f]¢ kdf Ijjofsntk cufl8 a9fpgkff\.

dflysf]ljjofsntksf cfwf/df cDnsf ulix¢, k|6 kigkf]\.
st-sbt cDn sEf nflu kpfi ul/65 < Snkin ugkfp\.

Iff/x¢,

sk Iff/x¢, hit}l ;fIBod xf08#&S; 108, kipfl;od xf08&S;f08 cflb bi/fpgkf}\.
Pdflgod xf08#S;08, v/fgl, sk witsf cS;f08 kbz§ u/l Ifi/x¢, lrgfpgkif\.

Iff/ / lkisf ;NCol/s cDnalr /f;folgs kltljjof u/tP/ cjnfsg ug{ nuf0{
Iff/sf]kl/efiff ebg nufpgkff\.

Iff/x ¢, nfOdkfgLdf 3hfOdkfgLdf 3Ng]/ g3Ng]Iff/ 56bfpg nufpgkf}\/ kigldf 3Ng]
Iff/x¢,nfO{cNsfnl elgt5 egl :ki6 kigkff\.

ljjofsntk 9.2 u/fpgkff\/ kbflisf]lgisiféf/]5nkin ug&ff\.
Iff/sf ulfx¢ af/] ;d% sfo{jf work station [jjofsnfk u/l k|6 kfg&ff\.
st Iff/ s]sfdst nflu kpfy ul/65 kEgfR/ u/L 1ff/sf]kpfliaf/]atfOlbgkff\.

njofx¢, / olge;§ ;¥s kbfy{

ljlebg kif/sf njlfx¢, h:it}l Nacl, kKHCO,, caso,, 2nso, cflbnfo{kbz§ u/l
IrgfpgXff\.
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njof s;/L abs < h:tf kfg u/l Snkin u/fpgkf} V/ 1Bfylk¢ af6 njofstlki/efiff
etg KiJ;flxt ugkff\.

Acid radical / Basic radical phfx/0faf/f k|6 kfg¥f}\.
3o, /8, In6d; Kk/;Usflk[tljof, 3hgzintf, s8f, g/d h:tf nj0fst ulfx¢ sf]

k/LUTOf u/l cjnfg ug{nufpgki}\. kpflisf]glthfsf cfwi/df nj0fst ulfx¢ sf]
; ¥l agfpg nufpgXff\.

njof atg]kljjofx¢, sf Ijlebg pbix/0f k|tt u/l Snkin ugkfp\.
st nj0f s]sfdsf nflu kpfl ul/65 < Snkin ug&ff\.

ljleg 068sh/x¢,, h:t}l In6d;Kkk/, ldyfon cflth, kigfiCyflng cflonfO{cDn,
Iff/ / nj0fdf 8af0{ltglx¢, nlbyfpg]/2 cynibg ug{nufpgkf}\. |jletg dfioddf
0168sB/x¢, n]bytPst]/2sf] rf6{agfpg nufpgkf}\.

tL 0I68sh/x¢,n]cdn jf Iff/ slt s8f jf g/d 5 56bfpg ;Sgtg;Sghf/]5nkin
u/L olge;§ ;s kbfygf af/fif :ki6 kigkff\.

p" scale Sf]rf6{k|tt u/l olge;{ 068sp/n]s;/L cDn jf Iff/sf]s8fkg gfk5,
kbz§ u/] byfpgkff\.

kitsdf Ib0Psf]cEof; u/l x]L I;Sgxit\. Ijjofsnik u/fo{af6ikfle+ dfg / |jletg
viB J:tx¢ df xf]p+ kQf nufpg nufpgkff\.

dNof&gg
ljletg dftvs tyf Inlvt kPgx¢, ugkff) hith

©®© T

chn, Iff/ / nj0f spft{elgts <
cOnsf ulfx¢, sE]xb\<
xfdf] cf; kf; df ki0g] skl cDnx¢ sflgfd eGgkff\.

= chsfnl shft{elg65 <
= lg/fs/0f Kltljjof eghf] s]xf]<

ljle6g cDn, 1ff/ / nj0fx¢ sflgtkst]Cnf; sf8{by/f0{cDn, Iff/ Jf nj0f s]xf]<
lr6g nufpgkff\.
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& 0I68sh/x¢, n]blipg] /2st ciwf/df cDn, 1ff/ jf njOf 56bfpg nufpgkf}\.

*: df6fif]chnlokgf a9kf]bivPdf To; nf0{sd ug{s]ugk5{nh:tf Jofjxfl/s kEgx,
ugkit\. Jofjxfl/s ;lkx¢ sf]dNof®sg ugkff\.

(= kfTbk'tsdf IbOPsf cEof;x¢, xn ug{nufpgkf\.
-r_1zIfsnfO{yk hfgst/L

chn

= kfgldf 3Nbf xf08fhg cfofyy =+ lbg]kbfy{cDn xf].
= |jlebg viB j:tdf kf0g]cDnx¢,

viB j:t' kfOg]chn

r/L cldnf] cshfins PI;8
legl/ PI;16s PI;8
sfutl+ufhePf ;folés PI; 8
effi6] 6f6ff/s Pl;8
cdnf P:slag PI;8
bxl+laulsf] bit NoflS6s PI;8
;1B kfgl sfaflgs PI;8

= sfafflS;n ;d% coon) ePsflcdnnio{kiaufl/s cbn elgts, h:t}l kid§ PI; 8
(HcooH), Pl;16s Pl;8 (cH3cooH) .

= sfaf -c2f/_ gePsf cOnnfO{ ck{2ufl/s cDn elgts, h:t}il ;Nkil/s PI;8
(H,s0,), 0068 PI;8 (HNO,) .

= cOnsflkpfli Il sk8f /2ufpg, witke, ;kif ug{ cfifwl agfpg, /f;folgs dn agfpg
cflb .

Iff/

= kfgldf 3Nbf xf08/5;n cfog (ow) Ibg] Kbfyifo{1ff/ elgs .
= cDn / Iff/alr xb]kitljlofnf0{lg/ts/0f kitljjof jf t6:yls/0f k|tljjof elg6s .
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= kfgldf 3hgzin Iff/nf0{cNsfnl elg6s .

= Iff/sflkpfli Il /;fogst ¢ kdf /f;folgs dn agfpg, ;fab agfpg tyf cfifwlsf]
¢ kdf kpfli ug{.

njof

= nj0f Pp6f o:tf]offus xf] hy cDndf ePsf]xf08thgnfO{wft' jf On$6kkihlce
/Bsnn]kU{jf cflzs ¢ kdf [j:ytkg u/l aghf]xts .

(i) H,So, + NaOH NaHsO,+ H,0 -CflZzs_
(i) H,SO, + 2NaOH Na,S0, + 2H,0 -K0f{
= ;fl8od SnifJf08, Doflgl;od ;Nkip cflb kigldf 3hgzln xg]njofx¢, xb\.
= NP ;Nkip, sk/ ;Nkip cflo njOixe, kfgldf c3hgzin njlix¢, xg\.
= nj0fsf]3fhn] st}klg 0168sp/dfly kftljjof by fpby .
= gbsflkpfli Il vigsf nflu (vac), IS6gfzs cfiiwl cuso,), cfifwlsf]¢ kdf (vgso,)
tyf [jlecg kit/sf /2x¢, pTkfbg ug{.
= pH shsflkpfl
+ cDn / Iff/ Ir6gsf IgiDt kpfli ul/g]kbfy§ifo{0I68sH/ elg6s .
> ;fwf/0f 0168sB/x¢, sf]ld>0fnf0{olge ; fi 0168sP/ elgts .

> pH e6gfn]chn jf Iff/sf]zISt gfkg]olge ;i 0I68sp/ xf]. cDn / Iff/sf]
zISt gftg pH :shsflkpfp ul/cs .

df6f] la?jfx¢,
chnlo u/f, x+/fh, Phfpf
clsnflg kd: wkl, cd}f, efhkq
t6:y ds} ;t{ pv; ski, achfsfel, ufth/
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S*L UOf;X(', (Some Gasses)

cgtifigt 366L I ~ 3661
-s_1jlzi6 p2]ox¢,
0; PsfOsf]ctlodf IjBfylf¢, sfa§8f0cS;f08 / Pdflgof Uof; sf]lgdfff, udfx¢, /
pkoflutf JOf§ ug{; Ifd xg]Sg\l
-v_kl/ro

0; Psf0af6 |jBfylke df sfag8f0cS;f08 Uof; / Pdflgof Uof; pTkfbg ug]/f;folgs
kbfyke, kixrfg ug{/ kbflizfnfdf t. Uof;x¢, tof/ u/l byfpg ;Sg]lfdtisf]ljsf;
ugglf hi® Ib0Psf]5 . 0;sf ;fy}tl Uof; x¢ sflefits / /f;folgs ulfxe, ;U ki/Irt xg
/ ciBflus :t/df pTkibg ug] tl/sfsf] ;fdfeo hfgst/l lbg ;Sg] Ifdtfsf] Ijsf;
|jBfylk¢, df ugdlf hfB 1h0Psf]5 .

-u_zHfs ;fdulx,

ry 98uf, xi08%nfl/'s cDn, Pdflgod sfaffip, Pdflgod Snf}f08, ;flBod xf08#kS; 08,
ly; nkigh, pNkiafin, 8lne/l 683, Uof; hi/, xf8{Unf; 6]66bj, ag{, :60ft8 .

-3_1zI1f0f 1;sf0 Ijjofsnfk
sfaf8f0cS;f08
= sfa§8f0cS;f08 Uof;sf af/fif kl/roffds Snkin ugkf\.

= kpflizinfdf sfa§8f0cS ;08 Uof; s;/L agfots kbz§ u/l byfpgkf\. pSt of;
pTkeg xbf xg]/f;folgs kitljjof ;Dabwdf :ki6 kigkff\.

= |JBfylk¢ nf0{ sfa§8f0cS;f08 Uof; agfpg] ti/sfsf] Irq agfo{ njIin® ug{
nufpgkfj\.
= sfa§8f0cS;f08 Uof; sflpTkfbg ugfcto ti/sfx¢ af/]phfx/0f;Ixt k|6 kigkff\.

= sfa§8f0cS;08sf] ciBflus pTkibg ki7 k9§ nufpgkif\/ sfa§8focS;08sf]
pTkibgaf/1kEgfQ/ u/l k|6 kigkff\.

=  Quick lime, Slaked line / Line water ;DabWdf Brain storming U/ k|6 kfg*fl\
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sfaf8f0cS;f08sf ulfx¢, tyf pkoflutf

sfa8f0cS;f08sf ulfx¢, ki7 k9y nufpgkff\.
0;sf eflts ulfxe, sB]xy\< JoIStut ¢ kdf sy}PsPscfpf afBflf njg nufpgkff\.
/f;folgs ulfx¢ st ;Datwdf kpfli u/L byP/ Snkin ugkff\.

sfa8f0cS;f08 Uof; sk]sfddf kpfhi ul/65 egl kkg ugkft\/ lglZrt ;do
IbP/ kJoEnf0{cfCgf] stkldf n{g nufpgkf}\.

b0po{ jf tigtlg hgfsf] ;dkdf cf-ctkth] ny/sf s/ix¢, Psfstfif Snkin ug{
nufpgkfj\.

;dXsf]lgisif{etg nufpgkf}\.

u/l, xJU 1;Sgxfp\/ Ijjofsntk klg ug{nufpgkf}\.

Pdf]gof

Pdflgof Uof; sf af/fif kl/roflds Snkin ugkff\.

kpflizfnfdf Pdflgof Uof; s;/L agf0es, kbz§ u/L byfpgkff\. pSt Uof; pTkog
xBf xg]/f;folgs kitljjof ;Dabwdf :ki6 kigkff\.

|j Byl ¢, nfo{Pdflgof Uof; agfpg]tl/sfsf]irg agio{njin® ug{nufpgkf}\.
Pdflgof Uof; sf]pTkfbg ug{cto tl/sfx¢ af/]pbix/0f;Ixt k|6 kigkff\.

Pdflgofsf ulfx¢, tyf pkoflutf

Pdflgofst ulfx¢, kf7 k9 nufpgkff\.

0;sf eflts ulfx¢, sk] xg\ < JoIStut ¢kdf sg}PsPscfpf affif nyg
nufpgXft\.

/f;folgs ulfx¢, sf ;Datwdf pbfx/0f;Ixt k|6 kigkf}\. ;Dej eP kpfli u/Y by/f0{
5nkin ugkfp\.

Pdflgofst Uof; s¥]sfddf kpfli ul/65 egl kkg ugkft\/ lglZrt ;do IbP/
kJognfo{cfCgf] stkidf nYg nufpgkf}\.

b0po{ jf tigtlg hgfsf] ;dXdf cf-ctkih] nyef s/ix¢, Psfstfif Snkin ug{
nufpgkfj\.

;dXsf]lgisif{etg nufpgkf}\.
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u/l, xJU 1;Sgxfp\/ Ijjofsntk klg ug{nufpgkf}\.

-2 diof2sg
tn 1b0Psf dflvs tyf Inlvt kfgx¢, ug{/ ebg nufo{dNof*sg ugfff\I

sfa8f0cS;f08 Uof; kpflizfnfdf s;/L tof/ ul/65 <
Pdflgofst Uof; kpflizfnfdf s;/L tof/ ul/65 <
rykigl shfo{elgts < of]s;/L tof/ ul/65 <
Pdflgofsf Uof; sflkpflix¢, atfpg nufpgkff\.

Pdflgofsf / cbo /;fogx¢ ;U xb] k|tljjofx¢ sf] /f;folgs ;dis/0f nYg
nufpgkff\.
kf7ok'tsdf IbOPsf cEof;x¢, ug{nufpgkf}\.

-r_lIzlfsnf0{hfgsf/L
sfaf8f0cS;f08

kixnfk6s co, agfpg] jiflgs Eofg xhdG6 xf].
Oowg afibf, Zjf;kEjf; tyf HjfnfdWl 1j:kfp xtf co, pTkég XG5 .
sfa§8f0cS; f08sf]cfifljs ;4 co,xf]/ o;sf]dflnSoh/ jp - $$ x5 .

kpflizinfdf co, tof/ ugflkiSst ;NCol/s PI;8 kpfhi ul/by Isgegtaco, / diH,so,
alr kftljjof ed{c3hgzln Sofnl;od ;Nkip pTkég XG5, h;n]caco, nfO{9fS5
/ co,pTkeg xb Ibby .

(% kitzt clS;hg / % kltzt co,ld>0fnf0{sfaflhg elgt5 . of]cfiiwisf] ¢ kdf
-lgdflgof, Ijiffn" kbfy{x6fpg_ kpfli ul/65 .

cfuf]lgefpg]0bq naHco, / H,so, STId>0f /flvPsT]x65 .
NaHCO, + H,SO, Na,SO, + 2H,0 + 2CO,

sfa8f0cS ; f08nf0{- &*°c ;Dd lr:ofpbf atg] ;Vvf a/kinf0{8Kcf0; elgeS .

Pdf]gof

-g\1&&% df IK|6ndi/f ;jkyd nfod caomy,/ ;fPdflgs aw.ch afé Pdflgof
lgdIfgf ul/Psflyof].
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= kbfizfnfdf ;Wi Pdflgof kit ughfo{8®a6fj/df Sjlsnfodsfkpfli ul/es .

= CfBflus:t/df Pdflgof Uof; pTkibg ug{! efu gf06thg / # efu xf08thgsf]
cfjZostf kb .

|j zif Wofg Ibgkg{s/fx¢,
P|;8 / |ff/X(', (Acids and Bases)

= xf08%nfl/s PI;8, ;NCol/s PI;8 tyf gflles Pl;8 h:tf s8f Pl;8x¢, adl
vit/tk0t{ePsf]xgfn]lkiSsf PI; 8x¢ dfg kpflidf Nofplf ;7IIft x659\.

= S8f Pl; 8nf0{lkiSst ubf{yf]}PI; 8nf0{kfgldf la:ti/}veofpgkbd t/ PI;8df kfgl
veofpg' xby .

= ;fIBod xf08%% ;108 / kipfl;od xf08% ;{08 s8f Iff/x¢, xb\. ol Iff/x¢, Sfnfdf
k¥ofleg]hng xt]ePsfn]lkiSsf 1ff/x¢, dfq kpflidf Nofpgkb$ .

= S8f Pl;8 tyf Iff/x¢, 5infdf k/gf ;jkid To; efunfO{kiz:t kigin]kviNgkbb .
= S8f PI;8 tyf s8f Iff/x¢, |zlfsn]dfq rnfpgkbf .
sfaf8f0cS;f08

= pks/0fx¢, h8fg ubf{xfjf gk:g]xtkbb .

= |y:6n kighsf]tinf]lefu PI;8df 8akf]xgkbd .

= Uof; ;2Bng ubf{lof; hi/af6 xfjf ;a}lg:ski5 ugkbd .
gf06thg

= ;a}pks/0fx¢, xfjf gk:gJu/l hiBgkbd .

= ly:6n kighsf]tinflefu ld>0fdf 8akf]xfkhp .

= (nf:snf0{la:tf/}ttfpgkob} .

Pdf]gof

= ;a}pks/0ix¢, xfjf gl5gfu/l ath ugkb$ .

= S8f k/LIf0f gninfO{la: tf/}ttfpgkhb .

= kpflizfnfdf Pdflgof Uof; tof/ ubf{hO{efu Pdflgod Snf}f08 / Ps efu SoflN;od
xf08% ;108 Ingkbp .
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witk¢, (Metals)
cgtlfigt 366L Il ~ 366l

-s_1jlzi6 p2]ox¢,
0; PsfOsf]ctTodf IjBfylf¢, Igdginivt sfof¢, ug{;Ifd xt] 50\l
I- kp[taf6 kikt xt]dxtjkof{witk¢, -kinfd, ciNdigod, tfdf, rfl / ;b sf] ;261
JOf§ ug{
@- pSt witke sfleflts tyf /f;folgs udix¢, kixrfg u/l Jof§ ug{.
#  blgs hijgdf tl witke sf]pkoflutf j0f§ ug{.
-v_kl/ro

0; Psfodf ki[taf6 kit xt] sk dxgjkif{witk¢, kinfd, cfNdigod, tfdf, rfil /
;bsf] /f;folgs ki/ro tyf tL witke st wipxe, wipafe kigfig u/l wit' lgsig]
tl/sfx¢ st af/fif higsf/L Ib0g]5 . o;sf ;fy}ol witke sf] efies tyf /f;folgs
ulfx¢, sflrrf{ul/g]5 . xfdf]blgs hijgdf t witk¢ sf]pkoflutfaf/]clioog ul/g]5 .

-u_ zHfs ;fdul

|k|/0f]8$ tflnsf, kmnfd, Cdef]gOd, tfdf, riflsf GjFIfX(',, Steel wool, test tube, beaker,
rf6{((;, kinfd (Iron) .

-3_1zIf0f 1;sf0 1jjofsnfk

= |JBfylke nfO{olgs hijgdf kpfh xg]; fdfgxe, tyf ;fwgxe sflgfd ebg nufpgkff\
/ ofd afBdlf 16kgkif\. Izlfsn] kinfd, cfNdigod, tfdf, rftl / ;Haf6 abg]
;fdfgxe, tyf ;fwgxe sflyk gfd pNnyz ugkff\. tl j:tke diojwit' / cwit' SE]
xp\ 56bfpg nufpgkff\. witsf ulfsf] siff gffif clioog u/kf] kb/fjnfeg
u/fpgkft\. kinfd, ciNdlgod, tfdf, rftl / ;b sxf“kf065 / loglx¢, sfldxtjaf/]
5nkin u/fpgkff\.

= ;dXdf Ikl/ofBs tfinsf clioog ug{nufP/ kinfdsf];2st, ki/dflfljs ;2Vof /
ef/, ;eHotf tyf On§6fgs IjCof; kQf nufpg nufpgkf}\. IzIfsn]kQf nufpg
;dX sfo§f]lcgudg u/l ;xoff ugkfp\. 1jBfylf]kQf nufPsf toxe, afdif nfg
nufpgkfj\.
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kinfdsf kpiy wipx¢, sflgfd / c0f ;§ nivPsf ri6{byfpgkff\. o; st af/§if rri{
ubfxgifef06 kpv wip ePsflhfgsf/L Ibgkff\.

x§If6f06 wipaf6 kinfd kizfivg ul/g]kljfof fow chart af6 by/fP/ jOi§ ugkff\.
dpfnhl{ vetaiurgy) Sf]KI/ro Ibgkff\. wipx¢, (ores) af6 wit' IgsiNg] k|jjofnfo{
dpfnhi{elgts .

kinfdsf 63if byfP/ o;sf ulix¢ atfpg nufpgkff\/ kinfdsf] eflts ulfx¢,
nivPsf] ri6{by/fP/ atfpgki}\.

kinfdsf /f;folgs ulfx¢, ;dis/0faf/]kEgf/ ubfaf@f ni/l jof§ ugkfip\.

kinfddf s:tf]cj:yfdf Ivof nfl5 < Ivofsf]/f;folgs gfd s]xf]< kEg ugkfp\.
afpflf lgdginivt /f;folgs ;dls/0f byfpgkff\. -3/dfklg kpfli u/l xp{nufpgkfif\._

4Fe + 30, 2Fe,0,

kinfd st nflu kpfli ul/65 < ;U}a; Bf bO{hgf 1jBfylk¢é alr Snkin u/l nfg
nufpgkff\. 1Bfyike nfo{; W] afflf kinfdsf] pkoflutfsf] ;¥ agfpgkff\.

[jBfylk¢, nfO{ ki7bkitssf] kh g=+ 14! u/l u/] x]JL 1;Sgkf}\ e6g] [jjofsnfk
gba/ ! u/fpgkff\.

-2 diof2gg

0=

kinfdsf tlg kpv wipsf]gfd / ;§ s¥]xb\<

@- kinfdsf efits ulix¢, sEIxh\<
#=
$ kinfdn]lkiSsf / ufof tftf] ;NCol/s cDn; U ug{kltljiof /f;folgs ;dls/0faf6

kinfddf Ivof s;/L nfl5 <

by fpgkip\.
kinfdsf sg}ri/ pkoflutf atfpgkf}\.

cfndflgod (aluminium)
= cfndflgod 6jif byfP/ Irég nufpgkif\. ;dkdf Ikl/oflds tfinsf clioog ug{

68

nufP/ cindflgodsf] ;28t, ki/dflfljs ;2Vof / ef/, ;eHotf tyf On}6Hgs
lj6of; kQf nufpg nufpgkff\. Izlfsn] ;dX sfo&f] cgudg u/l kQf nufpg

;xoff ugkfp\. [JBfyl]kQf nufPsf tYox¢, afflf nfg nufpgkff\.
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cfndflgodst ki wipx¢ sflgfd / cOf' ;8§ nivPst ri6{by/fpgkff\. aS;f06
kfv wip ePsflhfgsf/L IbgkfJ\.

a$; 06 wipaf6 cfndflgod kfzfivg ul/g]k|jfofsfhow chart bl/fpgkff \/ [jBfyike, nfo{
J0f§ ug{nufpgkff\.

cfndflgod / kinfdsf]/2, Ij1zi6 3gTj, kung]/ pdng]tikjid tyf tfk / |jBtSf]
;rinsst ciwi/df thgf u/) higsf/L lbgkf]\.

cfndflgodsf /f;folgs ulfx¢, ;dis/0faf/] kEgf)/ ubf afBfif ny] Jof§
ugkff\.

cfndflgodst pkoflutf clioog ug{nufpgkff\. [jBfylk¢ nfO{kEgfQ/ ubfafBdlf
; YL agfpokff\.

dNofe%g

0=

= cfndflgodsf tig kil wipsf]gfd / ;8 sE]xb\<

cfndflgodsf eflts ulfx¢, sk]xb\<
cfndflgod / xhfhg kltljjof ubf{s]ats <

= cfndflgodn] IkiSsf / uf9f tftf] ;NCol/s cDn;U ug{kl|tljjof /f;folgs

;dis/0faf6 byfpgkf}\.
cfndflgodst sy}ri/ pkoflutf atfpgkff\.

tfdf (Copper)

;dxdf Ikl/ofl8s tfinst clioog ug{nufP/ tfdfsf] ; 28}, ki/dflfljs ;2Vof /
ef/, ;eHotf tyf On§6Rlgs j6of; kQf nufpg nufpgkit\. IzIfsn]kQf nufpg
;dX sfo§f]lcgudg u/l ;xoff ugkff\. 1jBfylfi]kQf nufPsf toxe, afBdif nfg
nufpgkfj\.

tfdf kfOg] cj:yfsf] hfgsf/l lhgkff\. tfdfsf ki wipx¢ sflgfd /7 cOf ;4
nivPst ri6{blipgk\. sk/ ki0/i06 ki wip ePsflhfgsfl lbgkff\.

sk/ kf0/106 wipaf6 tidf kizfig ul/g]Kljiof fiow chan a6 bR/ jORG UGET\.

tfdfsf] /2, 1j1zi6 3gTJ, kung]/ pbng] tikjjd tyf tfk / |jBtSf] kjfxaf/]
atfpgkff\. cu, ag, / aunfO{SjfOgfOh dbn (coinage metal) €lg65 egl hfgsf/L
Ibgkf}\.
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- tdfsf]/f;folgs ulfxe, ;dis/0Ri/]kEgM/ ubfamBell nyT jOrg ugkf\.

| Bylf¢, nfo{kEgff/ ubftfdisf]pkoflutfsf] ; ¥L agfpgkff\.

dNofa%g

@-=
#

tidfst kpiv wipsf]gfd / ;8 s]xb\<
tidfst king]/ pdng]tikjid sltslt xf]<
= tfdfnfO{ ttfpbf kixn] /ftf]/ kIS5 sfnf] x65 . o;sf] /f;folgs k|tljjofnfo{

;dls/0fdf bifpgkit\.

ril / ;g (Silver and Gold)

ki/dfofljs ;2Vof -$& / ki/dftfljs ;2Vof &( ePsf] ttjsf]gfd, ;2st,
ki/df0fljs ef/, ;eHotf tyf Onj6klgs Ijcof; Ikl/ofl8s tiinsf x]T kQf nufpg
nufpgkf}\. [zIfsn]kQf nufpg ;dX sfo§flcgudg u/l ;xofp ugkff\. [jBfylf]
kQf nufPsf tYox¢, afflf nfg nufpgkff\.

riil / ;b kiOg]cj:yfsflhfgsf/L Ibgkit\. ritist kplv wipx¢ sflgfd / c0f ;4
nivPsf rf6{blfpgkf\t/ ;4 gbin]aufPsflanfp]df6f]/ ré6fgsf]dferdf kfg]
hfgsf/L logkff\. ritisf kiiv wip ch§6f06 ePsflatfOlbgkf}\.

chief06 wipafe rftl kizfivg ul/g]/ ;HoSt anff] df6fhi6 ;b kizfivg ul/g]
Kljiof flow chart af6 by/tP/ JOf§ ugkip\.

rbl / ;usf]/3, [jlzi6 3gTj, king]/ pdng]tikj{d tyf tik / [jBtSf kjixaf/]
thgflds rf6{k|tt u/} eflts ulix¢, atfpgkff\.

ril / ;gsf /f;folgs ulfxe ldNbffif thgflds tl/sfafé byfpgkff\ h:t}i
xhfhg ; U kitljjof, cDn; U kltljjof . cbo 566f566}/f;folgs ;dl.s/Ofaf/kEgf/
ubfafBdf ny/¥ Jof§ ugkft)\.

| Bfylge, nfO{kEgfQ/ ubfribil / ;bsf]pkoflutfsf] ;¥ agfpgkf}\.

dNofa%g

@-=

#=

riflsf]ki/dfdfljs ;2@Vof slt xf]<
riflsflkpv wipsflgfd / ;4 s]xb\<
;bsflking]/ pdng]tfkjid sit slt xf]<

70
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0=

riilin]ufof gfoles cbn;l /f;folgs kitljjof u/} sk]acs <

cSjf/hhof egkf]s]xf]<
blgs hijgdf witke sf]:yfg, wit'/ cwftsf ;fdfto udfxg,

>

cf;{gs / Pledfyl h:tf * tEjx¢ n]wit'/ cwit' h:tflJojxf/ ubbg\eg]
[tgnfO{ cwiift" (metalloids) €lge5 .

witke,n]1/80l1;2 Phi6 (reducing agent) Sf]sfd ub$, h:t}i
Na Na* +e

t/ cwitken]clS;8f0lhg Phiesf]sfd ubb, h:t}i

Cl+e CIr

witke,n]Pnfbke by fpbyo\t/ cwitke n]byfpSg\.

witk¢, S xf088Y :yfloTj t/ cwitke sf]xf08%8Y :yfloTj x65, h:t}
NaH Cl:y/ X65 eg]nw,l:y/ X85 .

witsf k/dfofke, dpfins aff8afe hflgPsf xt5g\t/ cwitsf k/df0fk¢,
sfefn}6 aff8af6 hflBPsf xt5g\.

K. dxEjKOFwtke, .

dpfnhl{ metallurgy) : Wipx¢, (ores) af6 wit' IgsiNg] k|j{ofnf0{ dbfnhl{
elges .

Wip (ore): Wip Pp6f vigh xfJh;af6 witk¢ sflkizfivg ul/65 .
[jwft' gangue) : Wipdf Idl;Psf sd;n kbfyke nfo{ljwit’ elg6s .

PNjifOfcatloys) : bO{jf bOEEDE a0l witke, jif cwftke, sf]; dfg Id>0fnfofPNjfog
elgss, h:t}l kQn -h:tf + tfdf.

kinfd

>

kinfdsf Wpr(', I CfO/g ka/fOﬁ\, (iron pyrites) FeS, |ﬂdf]}f06 (imonite) Fe,0,, 2H,0 .

kinfdsf]kif/

>

Injf kinfd (castiron) Il of]lkinfd s8f x65 . 0;df @=% blv $% kltzt sfaf
x65 . 0;af6 (* biv (*=* kltzt kinfd kit ug{;Ist5 . 0; kinfdsflkung]
tikjid 10))-c x65 .
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>

/6kinfd wroughtiron) Il ofjkinfd g/d x65 . o;df -0 blv @-% kltzt sfa
X65 . 0;af6 (*<% blv (*=* kjtzt kinfd kjkt ug{;Ist5 . o;sflking]
tikjid 1%))-c x55 .

l:6n (steey Il 0;df sfa§sf]dfgf )=% kltztblv - kltzt xt5 . 0;af6
(% biv (% kitzt kinfd kjkt ug{;Is65 . o;sflking]tikjid #))-c
;0d Xx65 .

= Pnldinod

>

= tfdf

Pnidinodsf wipxe, I jifcfhf06 (cryolite) NaalF,, PNH:6f) (alumstone)
K,SO,AL(SO,),.

Pnidigod Pp6f xnsf tEj xf]. 0;n]c¢, witkel;t ;IDdInt eO{PNJO (ailoy)
agfp5 .

/f;folgs uOf

4AI+30, 2AL0,

2AI+6H,0  2AI(OH),+3H,

2Al+ Fe,0,  AlLO, +2Fe (reducing)

lki6s/Lsf] /f;folgs gfd Il k,so, .Al(SO,),24H,0

cu,Ag / Au nfO{ijngOh dbn (coinage metal) eIgGS Isgls |OgLX(', |;Ssf
agfpg kbfli ul/65 .

tfdfst wipx¢, II SOk/f06 (cuprite) cu,0, dfNfrf06 (malachite) CuCo, Cu(OH),,
rstf]<fO/fO6 (Chalcopyrite) CuFeS,, Sk/UNOfG; (Copper glance) Cu,S.

lin:6/ sk/df bO{kltzt hit Au, Ag, nizn / po hitf jitk¢ Idl;Psf
X550\,

tdf / cIS;hgn]sl/a 11))c tikjiddf kitljiof ubs .
tidfsf] /180132 uof

Fe,(SO,), +Cu 2FeSO, +CuSO,
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» Iffil

> ribiLsf wipxe, I ?lal;Ne/ (uby siver) 2ag,s.sb,s, Kf};6f06 (pronstite)
Ag.AsS,, I;Ne/sk/ UnfG; (Silver copper glance) Ag,S.Cu,S xhg{I;Ne/ AgCl.

> rftl, kfgl / cNsinl; U kitljjof ubg .
> il / xf08thg;Nkif08alr /f;folgs kitljjof eO{rftisf] ;Nkif08 ac5 .
> 2Ag+H,S Ag,S+H,

> sf]1f08n il (colloidal siiver) Cf\‘/fo] pkl"f/ (opthalmic treatment) ST Nflu
kpf ul/e5 .

> kp[tdf ;4 z4 cj:yfdf kiP kig o;df knleod, kinfd / lj:dy h:tf cz4
|dI; Psf x550\.

+> ;bsf wipxe, I| Sjth€f0g (quartz vein)

> ;b g/d xSt ;fy}of]chNsinl; b k|tljjof xBy .

> cfoflds PI;8 / ;hlgs PI;8;U ;gn]cnucnu Kftljjof ubb .
> (0 Sof/$ ;b ebgfn];bdf ritl jf tidf Idl;Psf]letg]ales .
> ;bdf rffl jf tidf Id;fpgfn] ;b s8f x65 .
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xfO8tsfa§ / o;sf oflusxe,

(Hydrocarbon and its Compounds)
cgtlfigt 366L Il #

-s_ljlzi6 p2]ox¢,

0; PsfOsf]ctTodf |jBfylf¢, sk ;fdfto Isl;dsf xf08tsfafsf ¢ kx¢ tyf [tgaf6
aghf ofjusx¢, ldyd, kiky, Aoby, clsfkn, lUn;¥th, Oy/ / ltgst pkoflix¢, JOfg
ug{; Ifd xt]50\.

-v_kl/ro

0; Psfodf skl ;fdfto Isl;dsf xf08tsfa§sf ¢ kxe tyf [tgafe aghf offusxe
cfiflys ;4, s68):8 ;4 / ;Argflds ;{sf]hfgsf/L Ibg vilhPsf]5 . xf08Rsfagst
Isl;dx¢,, xf08&sfagnfO{hgfpg] ; b, wpac name St af/fif rrf{ul/Psf]5 . ;fy}
ltglx¢, sfkifotf / pkoflutfaf/]klg clioog ul/g]5 .

-u_ zHfs ;fdul

= lUn;Ifh, rfeke
-» xf08$fag (Hydrocarbon) .

-3_1zIf0f 1;sf0 1jjofsnfk

= sfa§sf] ki/df0fljs ;2Vof / ef/, On§6tlgs jcof;, k{Aufl/s oflusaf/] kig
u/] slft ( df clioog u/sflky/fynfg u/fpgkff\.

= |jBfylke nfO{k{Aufl/s ofjussf skl pbfx/0f Ibg nufpgkif\. tL pbfx/0faf6
xf08tsfagsflki/ro Ibgkff\.

= |dyd, Oyd, kikd, Olyg, OyfOgsf]; Argfids ;4 ri6ff k|tt ugkit\. ;Argflds
;4sf cwi/df s]ki/s 5 < kQf nufpg nufpgkf}\. Snkinaf6 sfa§sfafalr
ePsf]aff8sf ciwf/df ;#t / c;¥t xf08ksfagx¢ sflkl/ro Ibgkff\. ;#t /
;ﬂt XfOS@f&ﬁX(’,Sf] gfd (Alkane, Alkene, Alkyne) / CfOﬂjS ;4 n]’g] tl/ Sfo]
hfgsf/L logkfp\. [JBfylke nfo{cf0fljs ;4 nYg]cEof; u/fpgkf}\.
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2 dlof2gg
xf08tsfa§ shit{elgts <

I
0- ¥t xf08kkfa§ / c;Ht xf08fkfa§ s;/L 56BOLS <
ldyd, Oy, kikd, Olyg, Oyfogsf]; Argfids ;4 njgkf\.

$=  Aklane, Alkene / Alkyne Sf] oo S]S] Xg\<

#=

|dyl], Oyl;, kﬂ@, AOBﬁ} (Methane, Ethane, Propane, Butane)

-#{t xf088fagniofhgfog] st cnm,  df n Sfldfg 1, 6, # / $ /] clifljs ;4
nYg nufpgkf}\. Itglx¢ sflgfd Idyd, Oyd, kikd / AobY xflegl atfpgkff\.

ldyd, Oy, kikpsf]s6818 ;4 / ;Argflds ;4 nYg nufpgkff\.

Iy, Oy, kikysflki/ro / pkoflutinfo{tnsf] ri6f niY k|tt ugk\i

xf08ffag

kl/ro

pkoflutf

ldyy
Oyy
kikd

hobYstlkl/ro logkft\/ bd{cfo;ffl/x¢ sf]s68]18 ;4 / ;Argflds ;Hdf letgtf
b]/fpgkfl\ Isomers /  Isomerism Sf] ki/ro |bg5(fl\

hobYsf] pkoflutf atfpgkff\.

dNofa%g

#=

CNSf*n, IUn;}’f]1, Oy/ (Alcohol, Glycerol, Ether)

lzIfs Igbfzst, 1j1fg, slff - 1)

Idyg, Oy, kiki, AoBl SXFkf05 <

0= Idyd, Oy, kikd, Aobpsf]pkoflutf sE]5g\<
n-butane / iso-butane Sf] 808918 / ;ﬂ'rngdS ;4 n]’gkf];\

;Mrgflds ;Haf6 chsfknsflkl/ro Ibgkff\. digfki0l8s chsfkn, 8i0xf0I8s
chsfkn, 6®xf0I88 cNsfknsf]hfgsf/L Ibgkff\.
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blgs hijgdf kpfhi xg]chsfknst af/flf higsf/L Ibgkff\.
ldyfOn / OyfOn cNsfknsf]pkoflutfaf/] rri{ugkff\.

hf8f]ofddf 5fnf kibyafe arfpg kpfli ul/g]kbfyfe, sflgfd ebg nufpgkff\.
tidiio]lun; Ifh Ps ePsf]hfgsf/L lbgkf}\.

Un;Jfh b/AP/ / Kigldf 3T eftts ulfsf ;Datwdf rRA{UgK)\.

lUn; Jthst] ; Argffds ;4 afélf nYokff\. of] st ; ¥t xf08kkfafale agkf]/
s:tf]Isl;dsf]cNsfkn xf]< Snkin u/fpgkf}\.

lUn; Jfhsf] pkoflutf atfpgkf}\.

8f0ldyfon Oy/ / 8f00yfon Oy/sf] cflfljs ;4, s68}:8 ;4§ / ;Agflds ;4
ri6@f bl/fpgkf\. s68}:8 ;4 / ;Argflds ;Ysf ciwi/df Oy/ Irég]ciwt/ s]xf]<
;flgkip\. kfAufl/s oflussf]coftlf - o - ;d% /xBhfo{0y/ elgtS eglL atfpgkit\.

Oy/sf]kl/ro Ibgkff\.
Oy/sf] pkoflutf atfpgkff\.

dNofa%g

@-=

#=

kfaufl/s ofjusdf stst /I8sn ePdf cNsfkn, IUn;]fh, Oy/ elg6s .
;fwt/0f blgs hijgdf kpfli ul/g]chsfknsf] ; Argffds ;4 s]xf]<
chsfkn / IUn; /fhdf s]ki/s 5 < cflfljs ;Argfsf]biesf)in]atfpgkf]\.

-r_lzlfsnfO{yk hfgsf/L

;fwt/0f j:tke df sfa§sf]pkl:ylt

> ;3% c ki/ditfljs ef/ 1@, ki/dftljs ;2Vof 7, kiung] tfkjid #4%) c /
pbng]tikjid $*#) ¢ x5 .

> olb sy}Pp6f tejsfo0{jf bOEGbf a9l cj:yfx¢, Sg\eg]ciCaf]cy:yf ki/jtf
gu/L ljletg effts ulf by/fpg]kljjofnfO{Pnfpk elg6s .

sfafst Pnfpilks cj:yfx¢
> |J1:6nf0g (crystatine) : 8f0d68 / ufkif06
> Pd/km (amorphous) : IrgL, sﬂan
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= xf08sfafdf sfa§ ttjx¢alr Psfabwg (single bond) dfg X65 . 0;Sf];8cH, .
XG5

2

= C; ¥t xi08kkfagdf sfa§ tEjx¢alr oun abwg (double bond) / lqatwg (triple
bond) X65Q\. 0;Sf];4 cH, / cH,, X65 .

= 0yd, kikd / Jobgnio{kf/flkig elg5S t/ Olylng, kiking tyf Aol6ingnfo{cfiNsg
elges .

= Pp6}cOf' ;4§ ePsf Pyd\ljlecg /rgf / ulf ePsf ofjusnfO{cf0;fl/ Gsomer)
elges . cf0; i/ abg]ljjofnfo{cfO;ffll/h (somerism) elges, h:t}l ch, nfo{
lgDgfg’; i/ byfpg ;165 |l
| ~ ~

— C|: — C~ —C< =C-

ldy{

= |dy}sf]cflfljs ef/ 1" x65 .
= wilknflhidgaf6 ;jkid Idyy Uof; ;kintfkj$ kikt ugjiflgs 8fN6fg xb\.
= |dy} Uof; nfo{df;{Uof; klg elg65 .

= ;flBod PI;6p ! efu / $ efu ;fBif0dsf]ld>0f ttiP/ kikt xb]tyf pkl:yt xy]
ePsfn] loglx¢, nf0{x6fpg Idyynf0{ jidzll Pdflgod Sokf Snfff08, wjf*cfpg]
(furming) H,so, tyf 7f} Sfl:6s kfpf;af6 kjfixt u/l ki/f]dfly ;2eng ul/t5 .

= |dy} / xfjfsf]ld>0fdf cfufif]lemst k7fofleg]eofgs ¢kn]k8isG5 .
= chsfkn / Oy/df Idyy 305 .

= jfod08nlo rfk ! ePsf]cj:yfdf o;sf]piDng]tikjid ! ¢ x65 .

= ;8&f] thnflksfzdf Idydy / Snfl/gsf]ld>0faf6 1j:kiff x65 .

Oy}

= Olyg / xf08thgsf]ld>0info{#)) c tikjiddf lgsh dfly kjflxt ubf{z4 Oy
kit x5 .

CH,=CH,+ H, CH,- CH,

= Oy} pldng]tikjid se° c X85 .
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= /[lkIh/p/ knfeedf tikjid Gof ug{Oygsfkpfli ul/6s .
= Oypsf]cfiflys ef/ #) x5 .
= Oyd / xfjfsf]id>0fdf cfuff]lemst k7fofleg]eofgs ¢ kn]k8Is65 .

clsfkn
= cNsfknsf] ;4§ cH, oH

= |0:6sf] sfif pTkeg xg]06e6h 06hf0dn]lrgnfo{Unsth / kiS6fhnf0{cNsfkndf
kI/0ft ubb .

= |0:6sf]sfifaf6 pTkeg xf]hfod} 0chfodn]unsth / kiS6fhnfo{cNsfkndf ki/0ft
us{.

= :1d Ihjfoin]ubf{hi6n j:thfo{;/n j-tdf kI/Oft uglkljiomio{ki/die}g
(fermentation)e|905 . Of] |_][|0fdf co, Uof; kaGg XG5

= Unsfh, kfgl / lo:6sf]ld>0fnf0{@%+#) c tfkjjddf #$ Ibg;Dd /fVofleg]OyfOn
cNsixn at5 .

oy/

= cNsfknaf6 Oy/ agfpglePsfn]o; df ePsflcNsfknsf]dfginf0f; flBod xf08% ;108
/ ;fBod SnfJf08sf]dbtaf6 56bfpg ;IS65 .

= kpflizfnfdf Oy/ tof/ kfg{a/fa/ cfotgsf]OyfOn chsfkn /; s8f ;NCol/s
PI; 8sf]cfjZostf kbb .

ln;¥fh

= [Un;Jfhnfo{lunl;1/g Kig elg65 .

= ;fa pTkihg ubf{af0 kiBS6 vy product) Sf] ¢ kdf lUn;fh kikt ug{;Is65 .

= s8f gftles PI;8 / s8f ;NCol/s Pl;8sf]ld>0fdf dI;gf] wi/faf6 1Un;]fh
v;fNbf 06/kin;1/g a5 . of]Ps kif/sf]lj:kifps kbfy{xf].
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bjgs hijgdr kil xb]j:tke,
(Materials Used in Daily Life)

ctifigt 366L 1 # 366

-s_1jlzi6 p2]ox¢,
0; PsfOsf]ctTodf IjBfylf¢, Igdginivt sfof¢, ug{;Ifd xf] 50\l
1= 1;di6, sft, kifoa/, I;/fldS;, knfl:6s, ;fap, 186/h}6 / sl6gfzs cfffulsf
agfj6 / blgs hijgdf o;sf kpflix¢ af/]j0f§ ugy.
@- gfoethg, kiflkiff; / kigfl;odoSt dnx¢ sfldxEj / pkoflutf j0f§ ug{.
#  cfCof] ; Ikl kpfli ul/g]dnx¢ af/]atipg .
$- slifdf sbkf]6 dnsf]eldsf JofVof ugf{.
% sIxP/ hig]/ ghfg]kixf{dhfsf]letgtf S56bfpg .
A= [t;folgs kbifofst st/0f / /ipyfdsf pkfox¢, atfpg .
& |jlebg sl6gfzs, |;6yles bfgf, ;/;kif0 ug{cfiwi, /2 / cto /f;folgs j:tk¢ af6
xb] kpiforsf] j0f§ ugy{.
-v_kl/ro

0; Psf0df blgs hljgdf kpfii xi] /f;folgs kbfyke, 1;d6, sft, kif0a/, |;/fldS;,
knfl:6s, sl6gfzs cfiwisf]lagfj6, ulf tyf pkoflutfaf/]rrf{ul/Psf]5 . hijs dn
/ /f;folgs dnsf af/§if hfgsf/L Ib0Psf]5 . Itgx¢ sflkpfhiafe xg]kifobf / ;dirt
tl/sfaf6 kpfli ught/]pNny ul/Psf]5 . sl6gfzs cfiwisf]kl/ro / kpflist af/gif
phny/ ul/Psf]5 . kefkffdhfsflJoj:ytkg ug{;lk Ijsf; u/fpg vilhPsf]5 . 1jZjdf
IrGtfst ¢ kdf cfPsf]/f;folgs kbifofst st/0f / /ipyfdst pkfoxe, sf] rrf{ul/Psf]
5.

-u_ zHfs ;fdul

I;d}6, s@\i6, ;1fldS;sf ef8f, Ijletg Isl;dsf sfisf 6ifx¢, skf;, ho, pig, /
kd, gfOng, kfln:6/, sl6gfzs cfifwix¢, ol/of, Pdflgod ;Nkip, kipfl;od Sniff08,
;fay, 186/h{6 .
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-3_1zIf0f 1;sf0 1jjofsnfk

|;d96 / ;]’fIdS; (Cement and Ceramics)

| Bfylg¢, nfo{xfdin] blgs kpfhi ug{/f;folgs kbiyk¢, sE]xb\< kg ugkff\/
afdlf ;¥ agfpgkf\. tl kbfyke diio]l;die, sft, kifda/, I;/fldS;, knfl:6s,
;fay, 186/hl6 / slbgfzs cfifwl kil ePsf]lgisif{lgsiNgxf}\.

3/, ejg, knh cflb agfpg kpfli ul/g]kfp8/h:tflkbfy&flgfd s]xf]< o;sf af/jif
s]yixt 5 < kfg ugkfp\. 1jBfyléf6 ciPsf] hjfkidf Snkin u/fpl}|; di6st]
pkoflutf atfpgki}\. sfdbf/njuf/f / s@\j{6 s; /L agfpSg\atipgkf}\.

|;d}6 pTkibg ug]tl/stnfO{row chart df bl/f0{ljBfyLff0{JofVof ug{nufpgkf}\.
0; sflagfj6sf]hfgsf/L Ibgkff\.

gkindf /xEf]l;di6 pBfisflhfgsf/l ;2sng ug{nufpgki}\.
| Bfylk ¢ nfo{ cfCof] IhNnfdf 1;d}6 pBfyi :yfkgf ug{ ;Is65+;Isby Snkin
u/fpgkip\.

;1dS; sf] ef8f byfpgkff\. o;sflulf / sE]agipg kpfli ul/65 < Snkin
u/fpgkip\.

;11ldS; sf ef8f agfpg]tl/sf atfpgkf}\. o;sflagfj6silhfgst/L logkf}\.
sfcflngsf]kl/ro Ibgkff\.

sft / /If (Glass and Fibre)

80

sftsflkl/ro Ibgkff\.

Syth{sft / jf6/ sfisf]thgf u/l atfpgkit\. -h:t}il agfpg]ti/sf, ulf, kpfis
cflb_

;twt/0f sfi pTkibg ug{tl/sf / kpfhaf/]JofVof ugkfp\.

rf6éf6 s8f sft, aflf]l;Insp sft / nB 1j{:6n sft s;/L abs < loglx¢, S§f
nflu kpfli ul/65 < atfpgkff\.

ljlebg /2sf sft agfpg shsh witsf cS;f08x¢, kpf ul/t5 < tiinsfdf
by fpgkip\.
[} isflkl/ro logkfp\.
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= skf;, h6, pig, /kd cflb kbz§ ugkf}\/ Snkin u/fofkisfts /1 f kikttf / kpfis
atfpgkip\.

= sfqd /st kit/x¢, tof/ ug{tl/sf / kpfusf]Jofvof ug&ff\.

knfl:6s, ;faly / 186/h{6x¢, (Piastics, Soap and Detergents)

= Knfl:6ssflkl/ro lbgkff\.

= ydffnfl:6s / ydff |62 knfl:6ssf letgtf rioflf byfpgkff\.

= Knfl:6ssf ulfx¢, / pkoflutfaf/]5nkin u/fo{; ¥l agfpgkf}\.

= ;fah shf6 s;/L agfies, atfpgkff\. ki7bkitssflkh g=+!$" sf]ljjofsnfk
D=1 u/fpgkf}\.

= 186/h{6sf]kl/ro logkff\.

sl6gfzs CffwL (nsecticides)

= 3/ tyf vial/ldf ki0g]xflgst/s Is/fx¢, sE]xb\gfd ebg nufpgkff\.

= tlIs/ix¢ digéf nflu kpfi ul/g] cfifwisf]gfd ebg nufpgkff\.

= 1l cfifwix¢ sf Isl;dsflkl/ro Ibgkif\. -sfaflgs / csfaflgs.

= sl6gfzs cfifwixe, s;/L kbl ug{/ o;n]kfg{;Sg]c;/ s;/L sd ug{;Is65 <
5nkin u/fpgkf}\.

= slégfzs cfifwixe sflkifObf / akifObfaf/]5nkin u/fpgkff\.

dn (Fertilizers)

= Vviaf/ldf dn Isg kpfli ul/t5 < s:tfs:tf dnx¢, kpfli ul/G5 < Snkin u/fpgkff\.

= hljs tyf /f;folgs dnx¢ sflkl/ro pbfx/0f;Ixt k|6bfpgkff\.
= [a?Jfx¢ nf0{gf06khg, kiffki/; / kigfl;od tEjx¢ sf]cfjZostiaf/]atfpgkff\.

= (f06thg, kiflki/; / ki$fl;od tEjoSt /f;folgs dnx¢ sflgfd / cOf' ;4 ri6gf
by/iP/ atfpgkff\.

= [jBfnosf]xftidf hljs dn agfpg nufpgkff\.
/f;folgs kpIfOf (chemical Pollution)

= |JBfylk¢ nf0{cfCgf] 3/df xt]kifxfInf0{sIxg]/ gsixglf Julst ug{nufpgki}\.
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= hO{kkf/sf kifkf}sf]plrt Joj:yfkg s;/L ug{;Ist5 < Snkin u/fpgkit\.

/f;folgs kbifofsf]kl/efiff Ibgkff\.
/f;folgs kbifof xy'sf sf/0fx¢ st af/fif ;dkdf Snkin u/fpgkff\.
;dXdf /f;folgs kbifdfsf] /feyfdaf/] Snkin u/fpgkf}\.

-2 dNofsg

P S

=

;11dS; ef8fsflkpfl a9ysf]st/0f s]xfhf <

= |;dienfo{; /lIft s;/L /g ;IsC5 <
= [}t s]sfdsf nflu kpfyi ul/65 <

= shsy la?jfaf6 /Ff kit x65 <

= kl/efiff Ibgkff\i

-s_[}f -v_ sfcflng
;fagsf]/f;folgs gfd s]xf]<

& 186/h§6 eghf]s]x]<

1$-

1%-

IN

I*

= 186/h§6 s]sfdsf nflu kpfli ul/65 <

= kflnd/th} g egpf] s]xf]<

= ydffnfl:6s / ydff 62 knfl:6sdf s]letgtf 5 <
I knfl:6s s]sfdsf nflu kpfli ul/65 <

= k16;108 egpf]s]xf]<

:81:6l= / al-Pry;l= sflk/f ¢k s]xf]<
slegizfs cfiiwisf] pkoflutfx¢, sE]xb\.
hjs dn egf] s]xf]<

= la?jfsf nflu gf06thgsf]cfjZostf Isg kbb <
18

Pod ki= s} dn eg§f]s]xf]<
cfjZostfetbf a9l /f;folgs dn kpfpi ubf{xty]akifObix¢, sE]x\<

I(= /f;folgs kplf0f eghf]s]xf]<
@)= /t;folgs kpifofsflkitsh c;/ sg]xb\.
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-r_lzlfsnfO{yk hfgsf/L
/f;folgs kbfyk¢ sflkl/ro tyf |;dl6
> |;dl6 1Sn@s/ SoflN;od |;Insp / SofiN;od Pnidgpsflhlen Id>0f xi].
+>  k|tlj{of
A

CaCoO, == CO,+Cal

5Ca0+3AL0, “=—  5Ca0.3AL0,

2Ca0+2Si0, —m— 2Ca0.SiOo,
> 1;d}6 aimgf, //Bf / kigl 11/ aghf]id>0mio{salji6 elgts .

> |;dl6 agfpgsf nflu Ps [txf0 Sn]/ bO{Itxf0 nf0d:6fynfO{kfgldf IdnfO{nbf]
agfoes .

sft

> j}LfIgsx(;n] sf‘rnfO{Pp6f cloGt |I";f]kbfy{(super cooled liquid) Sf ¢ Kdf jOfg
u/Bf 5\, sft xb{s8f Isl;dsf]bivP tiklg sftdf /xsf clfks, cTost deb
ultdf t/n Kbfy{eltalu/xsf X550\,

» sft Pp6f Pdkiff, ki/bz§ jf cki/bzE witsf]l;Inspsi]ld>0f xf].
» sft pTkibg ug{lgbglnivt j:tx¢, kpf ul/G5 |

- l;Insg, kif;, ;fBf, In8 / SoflN;od

- ;C6Unf; sd tfkj{ddf kUnG5 / of] ;:tf] x5 .

- /Ag sfrxe ;0/ j:t' tyf cisif§ 6fon agfpg kpfli ul/65 .
/}f skf; -kif0a/_/ ;JildS;

> skf;nfo{Oyfoflgs PI;8;U IdnfP/ /ivilif sfod /}f (ayon) @65 . /pg kQf
nufPsflsk. ;dokl5 Ps hgf cd¥/sl /;fogzf:ql 8An=Pri Sof/yf} §i]gfOng kOf
nufP . hy alnof]Isl; dsf]x6t5 .

> pig / /1d hgfj/x¢af6 kiog] /Etxe, xg\. loglx¢, tiksf] skfns xbin] Ixpb]
kil fs agfpg kpfli ul/65 .

> z4 ;1] df6fhf0{sfcflng elgts . o;nf0{/fdf Isl;dsf ef8fs8f tyf sk, knp
agfpg kbfli ul/65 .
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knfl:6s

» dflg;n]agiPsf]s[qd kflnd/nf0{knfl:6s elgts . kilnd/ bo{kkf/sf 659\
- sfgd kflnd/ I h:t}ll knfl:6s
- kis[ts kflnd/ Il h:t}l kflég, /a/, :6fr{

> [nfl:6s pTkibg ug{cfjZos kg]dfpyftl/ kpfnod khbiy{h:t}vigh thaf6 Igsfints .
To;af6 kaGg Xg] CI’]S]} (alkene) nfO{;fwf/Oftof :6f//ng (styrane) eIgGS .

ydffnfl:6s

> kflnlyg Il of]Olylng SRrf khfy&f6 pTkibg ul/65 . 0;af6 knfl:6ssf]tip tyf
ef8fs8f agfpg kpfhi ul/ts .

> kflnefOgfon Snfff08 -lk:le=;L Il efd/fon Snf}f08 dgftl/nf0{kfind/f0h}g u/l
of| tof/ ul/65 . of]lahhlsf]tf/sflcrins j:t'agfpg kpfh ul/6s .

> apf06 Il of]sfaflns PI;8 / kidffhgaf6 agfPsf]x65 . 0;sf]/2 ufof / vH]
xysf ;fy}s8f / k6lk6 eflirg]vinsf]xts .

-faty / 186/hl6

> afff]jf thnfo{lff/;t cf;jg ubf{;fay / lunl;/fh at5 . o;kpf/sf]P:6/sf]
hns0fnf0{; faffls/0f elgts . ;fabsf]cOftf nfdf]xf08ksfa§ efu / ;flBod jf
kfBfl;od njofsf] sfaffihp (carboxylate) ;dX X65 . xf08ksfaf efunfO{kR5/ /
sfafhhpnf0{lz/ dftg ;Is65 . ;fah kixnf]I186/h}6 xf]. xfn 186/hj6df sk
;Ubwx¢, /fivPst x650\.

> 186/hj6sf cltk¢, b0{efuaf6 aghf x65g\. [tglx¢, df 6fpsf]/ kR5/ x65 . kRS/
xf08tkiflas xf]. o;nf0{kfglsf clfk¢ n]cfsliff ub§g\. 6fpsf]xf08kins xf].

> xfO8€kmf]as 0 kfg|. 3fo UgI(water hating)
> xf08fkins Il kfgl dg k/fpg] water loving)
slegfzs cfifwl

> bif{l1jZjo4dethf cufl8 ;f0gf08 / Igsfleg h:tf /;fogx¢ sl6gfzs cfiwisf]
¢ kdf kpfli ul/6Yof]t/ clxn]cfP/ Snfl/g / kiflk/; 0Ind}6 ePsf offus kpflidf
cfPsf 5g\.

» dfnflyofg / ki/flyg cufgyfkif:ki/; slégfzs cfifwix¢, xg\eg]oor, sHe, 8018k
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/ Inghy cfuf§f] Snfl/goSt slégizs cfifwix¢, xb\. xfn cfP/ 8f0IN8eg/ kpfli
ul/ty Isgls loglx¢ sflkefyn] jeohtct’ nfk xb}uP .

dn

> dn kfgldf 3hgzln xgk5{. dndf ePsf tEjx¢, la?jfn];Ihn}t Ing]lsl;dsf]
xgk5{. dn :yfloTj (stavle) Xgk5{.

> npk [@?)fxe nfo{clt dxEjkii{dn ePsf]xtfn]o;nfo{kif{dn (complete fertilizer)
elges .

> ol/of dndf $" kjtzt gf06thg x65 . of] [j|:6fnf0g t6:y tyf kfgldf adl
3hgzln x65 .

CO,+2NH, — NH,coo NH, -Pdigod sfaffip_

NH,COONH, —# NH,CONH,+H,0

-0l/of
/f;folgs kpifof

> c;fjwigl, cfn:o / clojl:yt st/0fn]jftfj/0f kifkf} tyf budwoSt e0/x¥f]5 .
0;af6 /flisf Is6fifk¢, xfjfaf6, kfglaf, Is/faf6 xfdf] z/L/df kjk ull
Jftfj/0fdf dxfdf/L kipfp5 .
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[a?)f / hgfj/sf]juls/0f
(Classification of Plant & Animal)
cgtifigt 366l | $
-s_ljlzi6 p2]ox¢,
0; PsfOsf]ctTodf [jBfylf¢, Igdginlvt s/fdf ;1fd xg] Sg\ll
1= kih kiNg]la?jfx¢ sf]-;al8lehg;Dd_ juls/0f ug{.
@- 9f8 ePsf hgfj/x¢ sf]-Snf; ;0d_ juls/0f ug{.
#  kih kiNg]la?jfx¢ sfnlfofx¢, pkoSt pbfx/0f;Ixt Jof§ ug{.
$= 9f8 ePsf hgfj/x¢ sf -Snf; ;0d_ pkoSt pbfx/0f;Ixt jOf§ ug{.
-v_kl/ro
afpla?jf tyf hgfy/x¢, nlflfxe st ciwf/df Psfsfalr ki/s x55g\. oxL ki/snf0{
Jojl:yt ¢kdf clloog ug{logx¢ sf] Juls/0f ul/ts . o; Psfodf afpla?jfxe sf
Is®8d, ;jls®8Bd, 18lehg, ;Jl8lehg;Dd / hgfj/x¢ sf Is28d, kifOnd / Snf; ;Dd
Juis/0f ug] ctwt/x¢, ;Datwl cliotkg ug{;lhnf]xff\egl rri{ul/Psf]5 . o; Psf0
cliotkg ug{ljBfno / ;dbfodf pknAw affla?jf tyf hgfj/sf phfx/0fx¢, Ibg' pkoSt
xg]5 . vf;u/l cynfg / Snkinn]ljBfylfif 1fg tyf ;Lk Ijsf; ug{dbt ug]5 .
-u_1zIf0f ;fdul
arpla?jf juls/otsf] rfe{ hofj/ juls/ofsf] ri6{ afpla?jf tyf hgfj/sf Dolhod
Kl;dxe, tyf lrgxe, ;Nnfsf]sfy .
-3_1zI1f0f 1;sf0 Ijjofsnfk
= Juls/0fsflkl/efiff / dxEjaf/]5nkin ug&ff\.
= hgfj/ / jg:kitsf] jus/of ubf{ckgfog]kpfinlsflhfgst/L Ibg]/ rfe{kbz§ u/L
hofj/ / jg:kitsf]j{ddf Is28d, 8lehg, ;jls@8d xti}hg; / :KI;h;0d hfg]
eP klg ;ji8lehg;Dd / hgfj/x¢ sf]Is@8d, kifOnd, Snf;, lhg; / Kl;h;0d
hfg]eP klg Snf; ;Dd clloog ugfs/f atfOlbgkf}\.
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Jo:kit hutsf kif/x¢ st af/fif 1jBfylke, sflkltljjof Ing]/ jg:kitnfo{kth kiNg]
/ gkiNg]Ju/L b0{pkhutdf afl8Psf]s/f atfOlbgkff\.

kih kiNg]la?jfst efux¢, s¥]xg\etg]kEg ;fdlks ¢kdf ;ML pQ/x¢, afpéf
l6kg]/ h/f, sf08, xftf, kit, kth / lap xt5g\egl atfOlbgkf}\.

kih kiNg]la?jfsf]I8lehgx¢, atfOlbgkf}\.

|jBfylk¢, nfO{kf7bk' tssflkh gba/ %# sf]i8lehg IhDgf:k§i€ctuf kgfla?jfsf
ukx¢, clioog ug{nufo{tigtlg hgfsf]; dkdf pglx¢ n]aeist s/ix¢, etg / ;6g
nufpgXft\.

;\nfsf] sfy by/fpbitof] InDgflkd€ctug kg s/f :ki6 kfl/logkf\.

| Bfylf¢, nfo{lhDgflkddlf kgla?jfx¢ sflgfd atfpb}c:ki6 ePsf ulfx¢, eP ;fijl
atfolbgkff\.

| Bfylk¢, nfO{kf7ok! tssflkh gba/ %# sf]I8lehg Plthoflkd€Gtuf kgfla?jfsf
ulfx¢, clioog ug{nufpg]/ tigtlg hgfsf]; dX atg nufd{ctkih]akikst / gakisf
alif ebg / ;69 nufpgkff\.

5nkinkl5 :ki6 gePsf alitx¢, eP ;fjl atfOlbgkff\.

|jBylge, nfo{ rf/rt/ hgfsf] ;dXdf a:g nufpg]/ kjo ;dXnf0{ds} e6df;,
t]l, sfbipf uBfxe, Ibg]/ loglxe nfo{alrafe bo{kiSnpf agfpg nufpgkft\.
stsynfo{b0{kiSnpf agfpg ;Isof]/ stsynf0{;IsPg < ;flgki}\.

kfnkinf] ; dksf pQ/ I6kb}hfg]/ bO{kiSnf ePsfnf0{b0¥nlo / bO{kiSnpf
gePsinfO{Pshnlo la?jf egl atfOlbgkf}\.

Kl;dy ;dXdf jt/0f u/l kft, h/f, sf08sf];df clioog ug{nufd{Ps bnlo / bl{
bnlo la?jfx¢, 56bfpg / Ir6g nufpgkff\.

;10s;, ;Nnf] ds}wig, tf]L, |;dinf0{Is®8d, ;jls28d, 18lehg / ;jI8lehgdf
Jus/of ug{nufpgkit\/ juls/0fsf af/tif :ki6 kfl/lbgkft\.

9f8 ePsf / 9f8 gePsf b0{pkhutdf htt' hutnf0{afl8Psf] atf0{9f8 gePsf
hofj/x¢ st kifondxe, ko/fJ[Q ul/Ibgkff\.

9f8 ePsf hgfj/x¢nf0{ kifOnd s8pfdf /flvPsf] atfpb}o; kifdnddf kg
hgfj/x¢ sfinlfof atfOlbg]/ s8pfst ; jkifOndx¢, atfOlogkff\.

; JkiOnd el6@pfdf kg{hgfj/x¢ sfinlff atfpti}o;cttug kg{Snf;x¢, atiOlbgkif\.
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= |JBfylf¢ nfo{Ik;h, PDkiljof, /K6Inof, PE;, dfdlnofsf :kl;dy tyf lrgxe
cjnfeg ug{nufd{nlflix¢, atfpgkit\/ o;cttut kgfcto hgfj/x¢ sf]pbix/0f
Ibgkff\.

= df5f, Eofutf, ;k{k/Jf / dflg;nf0{Is@8d, kifond, ;jkifond, Snf;df jul&/0f
ug{nufpgkf}\.

-2 diof2gg

kig/f; sf bo{I8lehgx¢, sk]50\<

IhDgfkd€stug kgTla?jfst bOEME niftfxe, SEIxg\<
Plshcflkdgstut kofla?jfst bOEMF nifofxe, s]xg\<

©®© T @

= Ps bnlo la?jfsf bOEMf nlf0f / pbfx/0fx¢, sk]xb\<
= bO{bnlo la?jfst bOEMf nlfdf / phix/0fxe, sEIxb\<

kifOnd s8pfst sh}o0EMf ulixe, sk]xp\<
;JkifOnd el6§pfsf tigeff dVo ulixe, sE]xb\<

= |k;h, PDkilaof, /K6Inof, PE; / dfdinofsf]Snf;df kglhgfj/x¢ sflPsPscif

uof / phfx/0f sk]xy\<
-r_lzlfsnfO{yk hfgsf/L
- juls/of

;dfg / ki/s ulfst cwf/df het' tyf jg:kltxe nfO{ljletg ;dXdf [jeflht ug{
kljiofnfO{julE/0f elges .

- julé/0fsfdij

>

>

>

hijt kfoflx¢, sflclioog ug{;Ihnf]xE5 .
Psk6sdf wlthet' tyf jg:kitx¢ sf]clioog ug{;Is65 .
0;n];/n hijafé hi6n hijsf]pTklQ ePsf]e6g]ljifodf kli6 ubd .

af0gfldon 1;:6d cki gffiySnk/ :38ysf Jiflgs sf/fh; IngE;n]le%™ df
;Jkd ;2cft u/Bf IyP . To;h]pgnfo{kifb/ cki 60fS;fhdl elges .
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> :kl;h (species): hijx¢, h;si]:jefj, ulf / cfst/ cflbdf ;dfgtf ki065 eg]
Itglx¢, nfO{Pp6f ukdf /fve5 . o:tfluknfo{:kl;h elges, h:t}l Ajfif]/
ss/df ;dfgtf ki0g]ePstn]loglx¢, nfo{Pp6}:kl; hdf /fivPsf]5 .

> |hg; (Genus): ;Dalowt :kl;hx¢ sf] ;dXnf0{Ihg; elg6s, h:t}i kin;
(relis) cotuf la/fnf] af3, I;% cflb kbdg\.

= Jg:kIt hut\lii 1%

k{l6: 6-ap6l/of | Pnu=kfosmifop

cklks

(Cryptogams)

(Protista) (Algae)
yfnfkifO6f

(Thallophyta) >

afofkif06f-d ; |, | kichf0fRofp
(Bryophyta) (Fungi)

6l/ 8fkif06f-plgp*

Jo:kit hut\

(Plant Kingdom)

L ;kiks

(Phanerogams)
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(Pteridophyta)
IDgf]kd ; Nnf]
(Gymnosperm)
_, | 1abnlo-s]fp
(Dicotyledons)
Plshcflkd{ |
(Angiosperm)
Ps bnlo - ds}
— (Mono Cotyledor)
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= afofkif06fx¢, cfl;nflhldgdf pdf5 t/ khggsf nflu kfglsf]cfjZostf kg jg:kit
ePsf]xgfn]loglx¢, nfo{peor/ jg:kit kig elgts .

= S}l jg:kltx¢ sf] juls/0f
Zka/f],IfO/f (Spirogyra)

Kingdom Plant
Sub-Kingdom Cryptogams
Division Thallophyta
Class Algae
Order Zygnematales
Family Zygonemataceae
Genus Spirogyra
Species Zonata
tm. (Mustard)
Kingdom Plant
Sub-Kingdom Phanerogams
Division Angeosperm
Class Dicotyledons
Order Peroetalas
Family Cruciferae
Genus Brassica
Species Campestris
Wlg (Paddy)
Kingdom Plant
Sub-Kingdom Phanerogams
Division Angiosperm
Class Mono Cotyledons
Family Gramineae
Genus Oryza
Species Sativa
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= hith ut\
hethuthfo{k{pfhftf / dpthfef u/l bO{efudf Ijethg ul/Psf 5g\li

. KpE-Pidjf

-Pssfifio_

—> kfl/ ki)'t - :kflbhnf
—> |;n66/pf - xf08k

> (nl6xNdoy] - 6kj{

06 6
- lgdfyIy} - h - et
> 0tel6apt — Plgin8f - uBbfhf jii6fl;of
hethut\— — '
L Cfyfkfpf - UAu6f]
> dffisf - zaVis/f c/islg8f
- dis/f
L 0sf0gfBdBf - :6i/lki;
| dil/ofkff
dpfhifs - ;F6lk8
axsfifo_
— k;h - dfsf
—» PlDkilaof - Eofutf
L > cl66py— SR /K6Inof - ;k{
—» PE; - k/)f
L dfdlnof - dflg;
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julg/of
P|d_]f (Amoeba)
Kingdom Animal
Phylum Protozoa
Class Rhizopoda
Order Lobosa
Type Amoeba

Man Cat Dog
Kingdom Animal Animal Animal
Phylum Chordata Chordata Chordata
Class Mammalia Mammalia Mammalia
Order Primatas Carnvora Carnivora
Family Homonidae Felidae Canidae
Genus Homo Felis Canis
Species Sapiens Domestica Familaris

-gff Il 1zIfs lghfzsfdf order / Family ST af/§if IbP tfklg 1jBfylke, nfO{lbg’ cfjZos 5§ .

92

IzIfs Igbfzst, 1j1fg, sIff - 1)



ef0/; (virus)

cgtlfigt 366L Il @

-s_1jlzi6 p2]ox¢,

0,

PsfOsf] cilodf 1jBfylfe, efo/;sf :jefj / ;g{tl/sf, o;af6 dflg;df kof

kltsh c;/x¢ / 1gotqOf ug]pkfox¢, sf]jof§ ug{; Ifd xb]50\.
-v_kl/ro

dflg; nufot hgfj/x¢, 1 afla?jfxe nfo{ efd/; n] ubf{ /flisf kisfkx¢e, byt k5§\.
efo/; ;1d Ihjfof'xf]. gf@uflcfin]bYg g;lsglof]ihjfof kifg kn]c¢, hljdfly cfi>t
x650\. loglx¢, vf; hijxedf kig vf; kif/sf totdf hlljt /x659\. cboq Igl:jjo
X650\, dflg; x¢ df xg]; fwi/0f 23f, xf8] kflnof] /ljh, bfb/f, P8Y cj:yf cflb efd/; sf
sf/0fn] xg] ubd . o; Psf0df efd/;sf] kl/ro, :jefy, nlftf, c;/ / /ipyfdst
pkfox¢, st af/fif rri{ul/g]5 . vf;u/L IjBfno txdf clioog ug]ljBfylk¢ n]efd/; st
c;/ / /fpyfdsf pkfox¢, hfgsf/L kit u/l cfki' cfCgf] kI/jf/ / 5/I5dkdf ;df
ef0/;hGo ;3y{dofaf6 aRg]pkfox¢, cjnbag ug{;xofli kig]ck]ff ul/Psf]5 .

-u_ zHfs ;fdul
ef0/; sf]lrq, ef0/;hto ;2y{d0fx¢, sf] ;¥ .

-3_1zIf0f 1;sf0 1jjofsnfkxe,

| Byl ¢, nfo{b0§0{ hgfsf] hfBL atg nufo{ki7ok'tssfki7 ‘efd/;" clioog ug{
nuf0{"ef0/fhfhl" sf]ki/efiff tof/ kig{nufpgkf}\. t. b0{hgfsflhfBlnf0{glhssf]
csf{hfBL; i 5Snkin ug{/ efo/fhfhisflkl/efiff tof/ kig{nuf0{rf/ hgfsf];dxXsf]
lgisif{k|tt ug{nufpgki}\.

ef0/fLsf] KI/efiff atfolbgkft\.

rf/rf/ hgfsf] ; dk agfo{Isg ef0/;nfo{clAnup/L ki/f;f06 elgPsf]xf]<’ sf/f
kQf nufpg nufpg]/ k|tits/0tkl5 Igisif{atfOlbgkf}\.

; 1dIf nfug]ef0/; sf af/fif atfOlbgkf]\.
ef0/; lrq byfpb}efuxe sf af/fif / cfst/st af/tif atfpgkf]\.
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= ef0/;sflagfj6sf af/fif atfOlbgkf]\.

= kffkft hgfsf];dXdf a:g / ki7bkitssflef0/; ki7 clioog ug{nufd{lgdginivt
kPgsflpQ/ kQf nufpg nufpgkf\i

> ef0/;sf nlfifx¢, sB]xg\<

> ef0/;sf |jziftix¢, sE]xt5g\<

> ef0/; s;/L ;bb <
| Biylfifo{ ; dkut ¢ kdf pQ/x¢, k|tt ug{nuft{efd/;sf nlffx¢,, [jziftix¢, /7 ;0
tl/st atfOlbgkff\.
kf7ok'tssflkh g=!"! sf]ljjofsntk g=1%=! eg{nufo{Snkin ugkf}\.

|jBfylke,nfO{" ;dkdf af8]/ ;dXut ¢ kdf Igdginivt zlif§ [jt/0f u/l kfTbkits
clioog ug{nuft{lgisif{k|tt ug{nufpgkf}\.

;AX VI fwi/0f ¢ 3f nfugfst sf/0f, nlfof / IgotgOfst pkfoxe,
;dX @ I xf8]/fh nflgfst sf/0fx¢, nlfdfxe, / lgobqlfst pkfoxe,
;dX # Il bfb/fst sf/0fx¢,, nlfifx¢, / lgotofst pkfox¢,

;dX $ I kflnofgt sf/0f, nlfifx¢, / IgoGaofst pkfoxe,

;dX % Il /ljhst st/0f, nlfdfxe, / lgobqOfst pkfoxe,

;A8 M / aips Sflki/ro, ;oftl/sf / aRg] pkfoxe, .

;dXut k|titkl5 ef0/;hto ;2yid0fsf]; ¥l k|t u/l ;fwt/0f ¢ 3f, xf8] bfb/f, kilnof]
/ Njh xy]st/0f, nlfof / lgobqOfst pkfoxe, sf af/fif atfOlogkff\.

Hiv / aips Sflkl/ro, Hiv ;2§{d0fst cj:yixe, Hiv ;gtl/sixé, HIv g;gllogxi/xé,
cj;/jfl ;2y{d0ixe, Hiv ;2yid0af6 aRg] pkfox¢, aos sf] pkrf/sf af/fif
atfOlbgkff\.

-2 diof2gg

1= kf7bkitssf kf7xe, u/l, xJL 1;Sgkff\/ cEof;cGtufst Ijjofsnik / kEgx¢,
u/fpgkip\.

cj;/jfol ;2yid0fx¢, eghf] s]xf]<
Hiv ;3Y{dofst cjiyfxe, sE]xb\<

H
L [
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Hiv ;3y{dofafe aRg]pkfoxe, sE]xb\<
sE]ubf{Hiv ;b <
sE]ubf{Hiv ;b§ <

-r_lzlfsnfO{yk hfgsf/L
efo/;sf]:jefj, ljziftf /7 ;oftl/sf

cfh;0d kQf nufo; sf hijx¢diio]efo/; Ps kisf/sflHofo};1d tyf kirlg hij

xf]. of]JofS6)/ofethf kig ;'Td ePsf]xgin] zIStzinl. ;TdbzE okqafe kig xp{ ufxf] x65 .

;O\I**A df P8fllki db/ (adolf mayer) N]ef0/ ; nJubf{; t.&fkftdf nfug]/fli jOfg
u/ef IyP .

;O\ (#% df Ps hgf cdlsg dfoj ffofhflh:6 :6fn)staniey) 6ffsf] dffiofs efd/;
[j{:6nsf]¢ kdf 56bfP / 0; 1j{:6nnfofkfgldf 3fN0{:j:y ;t.&flkitdf nufpbf t.
kftdf /fhist nlfof bj/f k/].

ef0/;df GolSno; jf ;f06finfHd xtg .

ef0/; PSnflhljg lgjfk ug{c;dy{xg]t/ cfltYo hijdf cfl>t eO{cgsh jftfj/0fdf
O;Sf] ka{ |_] Sf; Xg] EPan] efo/ ; nfO{ cIAnuB/ L ki/ f;f06 (obligatory parasite)
elges .

ef0/; df cf/APgiP- Jf 8l-PgiP- h:tf GolSns PI; 8sf]cfj/0f x65 . o; nfO{k{legsf]
kftnf] cfj/0fn] 9fskf]x65 . 0;n]arfpg]sfo{ubd .

cfltYo hijst cwi/df efd/;nf0{lgDgInivt tlg juflf Juls/0f ul/Psf]5 |

@) JofS6Won efd/; - o;n]JofS6Vofsf]sfifnfo{ cjid0f ubd .

Gy Jo:klt efd/; - o;n]jg:kit sfifnf0{cfj{dof ubp .

Giy het'efd/; - 0;n]htt' sfifinf0{cfj{dof ubd .

ef0/; njubf{la?jf, hgfj/ tyf dfig;x¢ df 1jlebg kbf/sf /flixe, nfUSg\.

ef0/; njubf{laki/, 7pnf, kxhf]Hj/f]tyf Sofc;/ h:tf vt/tkOf{/fii nflg ;S50\,

sk ef0/;x¢ n]AofS6Vofnfo{ ctjid0f u/l Itgix¢ sfl6olSno/ dfl/on (uclear
material) nfO{gi6 ul/1h65 eg] t efO/;x(;nfO{AofS6]/of](m]1 (bacteriophage)
elges . ol efd/;x¢ df KRS/ / 6fpsi]xts .
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- fwf/0f 23f
- :fuf/0f 23 jifEfb0glg k6s;0d Kig nflg ;S5 .

= /f0gfef0/; n]; fwi/0f 23f nflS eg]PI8gflef0/ ; nJubf{; fwf/0f ?3faf6 6gl;nf0l6;,
-3/ ;Sg]tyf lgdflgof /i nfug ;S5 .

= fwi/0f 23f nflbf gfs / 3f6L v;Vv;fpg] cf¥f /itf]/ /1;nf]xb]tyf :3/ g;fxé
(vocal cord) df ;aj!|d0f GO{Ij/df PSsfl; k|/_]tg Cfp5 .

= V5, vsi/ tyf |;bfg plrt ti/st]lj;h§ ugff]of]/flisf]/fsyfd ug{;Is65 .
= titflkfglsf]afkn Ing' ; fwf/0f 23f Igsf]kig{kpv pkfo xf].

= of]dVotofl spfspxenfO{nflg];?jf /fhi xf]. hijgsindf of] /fii Pskés dfq
nfU5 tiklg s;¥;hf0{bfkil/Psf]klg kf0G5 .

= Hj/flcly/ xb; ki/fles ufyl ;16gg'/ bVgst ;fyHghg ufxf]xes t/ of)/fii nfuks]
b0flg Ibgkl5 ;I6gPsf]ki/fl68 ufyl la:ti/}sd x65 .

= cf/fd ug{ ;2J{dof ePsf]efudf tftf]jf a/kin];$g’ tyf dv ;w};kif /Vg'o;
/flist pkrf/ [jlwxe, xB\.

bfb/f

= of]/fin]5infafx cf¥f, ZJf; kiy{gnl, kifp;f]tyf cfibjdf kig c;/ kit . of] /il
PskN6 nfukl5 kil bfkfl/P/ cfpliy .

= /flin]kirngdf NofPsf nufkifef tyf ef8fs8f cflbafé kig of]/fhi ;9{;S5 .

= ;7df tigrf/ Ibg;0d ?3fsfnlfof bif kg]/ rff]Ibgkls kixnf cgkf/ tyf ki5 z//sf
cto efuxe df /ftf/ftf di;gf bigfxe, byt kbbo\. bfgfxe, $ bv ~ Ibg;dd /x.
KI5 la:tf/}x/fP/ hfgsf ;fy}Hj/fklg Igo6alf x65 .

= /fllsf]ys, vsi/ tyf |;Ufg plrt ti/sfn]lj;h§ ugkbb .
= /fUnfO{568}sfTfdf cf/fd u/fpbf of]/fusf]/fyfd ug{;Is5 .

IzIfs Igbfzst, 1j1fg, sIff - 1)



kflnof]
= kflnof] ; fwf/0ftof ;-;fgf shfsPnfo{nflg]Pskif/sf]ljZjlotkl ;?jf /fh xf].

= odf fwf/0f 23fsf] nifof byf kgf jfsjfs nflg jfetf xy er8ikvinf jf
slthot xy' cflb nlfof byf k/L /i lgsflePh:tf]xi5 tiklg st}jhf xftvBsfst
diskldf c3/ kg{uO{KIf3ft xy ;S5 .

= kflnofhf6 aRg aRrf hicdPsf]* xktfblv Ps jiffeq kflnoflj?4 vik -;fNs
EoflS;9 jf ;1jg cffn EoflS;g_ Ibgkbd . of] vik kixnf] k6s IbPsf] PsPs
dixgfsflki/s kf/l tig kés Ibgkb$ .

/1jh
= axhf s57 jf axhf hgfj/sfl¥ofndf ki0g]ef0/; hgfj/n]6ffbf jf 3fp ePsf]

7iptif ki z/U/leq Kk u/l sl/a $ blv * xktfleq /lahst nlfdfxe, byt
kbSg\.

= 6fpsf]bVg; Hj/f]cfpg; x\sf jf pHofnflkfz ;xg g;Sg; z/l/ sDk xb; t6sg'
tyf Ighg ufxf]xg' cflb nlfofxe, bi/f kbbg\. ctTodf /fjilsfld]o’ ;df xf ;S5 .

= 5f8f s57 Igo6q0f ug{ kiNt" hgfj/nfo{/1jhlj?4 vik nufpgfn]of]/flisf]/feyfd
ug{;1s65 .

= cflng jif c¢.af6 kit u/BTKIL/IT kil sdnfl jif gfz xty); DdI>0f nififxe, af6
K[t/1f kifinisf]sdhflL xgfst st/om]ubf{ljlesg /fisf nlfofxe, Ps}y bi/f kgl

g}P8Y xf].
= o\ !(*! df dfgq yixf ePsf]P8Y /fli xfn 1jZjdf sl/a b0{s/fBetbf adl

dflg; nf0{nflu; s¥f] cgtfy ul/Psf]5 . gkindf dfgq}P8Y Ijifff' ePsf /fiiLsf]
;2Vof @,0),))) ethf a9l ePsf]cgdfg ul/Psf]5 .

= Z/U/df Hiv Kj u/KIS A xktiki5 diq /filsf]/ut k/Ifofaf6 P8 Sf 1jiffof bt
kbSg\.

= z/U/sf]tth Ps dixgfdf ;fljssf]ethf b; kltztn] 36y, Ig/6t/ Hj/f]cf0/xg’
tyf a9 ;do;0d Ib;f nflg' cflo P8Y st ki nlfdfxe, xp\.

= ViBl nflg, z/l/ Irnfpg; z//df vi6/f cfpg, hy /flisf] ;2§f /flin] cfj{dof
u/Bf]xf] ;f]/flist nlfifx¢, nfdf] ;do;Dd /xg' cflb P8 st ;fwf/0f nlfifx¢, xb\.
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= 0fy) tyf khgg :jf:Yo IzIffdf hfB Ibgsf ;fythg;dbfodf hgrigf hufpg]sfo§id
;~rfng u/tif P8Y sf]/feyfd ug{;Is65 .

ljjofsnik Il ef0/; /flisf]tYof®s ;3%sng

p2fo Il dflg;nf0{nflg] sk ef0/; /fux¢af/]1kl/lrt u/fpg .

;doll gof“zlfs ;q ;? xyf;fy

yig 3/, 1jBfno tyf jl/kl/st ;dbfo

jlw i

I- tn IbOPsf tfinsf 1jBfylf¢ nfo{cf-ciCgf] stkldf ptig{nufpgkf}\.

tfinsf

kA vy | /fusfgrd ef0/;sf] | c;/ kof| ;ofdfiiod | IgobqOfsf
gfd efu pkfo

0- slffst ;Dk0f{1jBfyHf0{ ; dkut ¢ kdf ljeflnt u/l ki/ski/s :yfgdf ef0/;hGo
/fix¢, clioog ug{nufo{ltgsfkof{ljj/0f ct-ciCgf]stkisf]tiinsfdf eg{nufpg].

# ;dRut ¢kdf ;3sInt ef0/;hto /flixe sf] [jj/0f lglZrt cylwleq K} ug{
nufpg].
$ ;3sInt efd/;ho /flisf]lj j/0faf/][jBfylge df ;dkut Snkin u/fpg].

% lzlfsn]cfjZostfcy;/ efd/;hGo /fix¢ sflyk hfgst/L Ibg].
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sflf Ijefhg (cell bivision)

cqtflgt ;do I & 366f

-s_1jlzi6 p2Jox¢,

0; PsfOsf]ctTodf jBfylf¢, Igdginivt sfo{ug{; Ifd xi] Sg\l

@-=

#=

hLIjt jtkcdf Xg] ,fﬂﬂGS Sf]f |j efhg (Somatic cell division) Irq;Ixt jOfﬁ Ug{

hijt j:tkedf xg] ldofles sfif Ijethg (meiotic cell division) 1rq;Ixt JofVof
u/l ;hijsfldxtj atfpg .

;fUifles / Idofles sfif 1jefhgdf leGgtf bi/fpg .

-v_kl/ro

Jo:kit / hofj/x¢ sf] z// sfifxe,afe agsf x650\. ol sfifx¢, sf] ljethgafé g}
JIhjxe sf] j4, jzifut udixe x:tiot/0f, dylgs tyf cdylgs khgg ;Dej xb]
ubd . o; PsfOdf sfif [jethgst kif/, dxtj Pjd\lecgtfst af/fif rri{ul/g]5 .

-u_zHfs ;fdulx,
dfosfl; ; / Idofl; ; sfif ljethgsf]rfe{tyf dfgh, :nf08, diojifisfk .
-3_1zI1f0f 1;sf0 Ijjofsnfk

sfifst ; Dabwdf |jBfylk¢, nfo{ctkinfOfyfxf ePsf]s/f ebg nufpgkff\. IjBfyik¢ Sf]
k|tljjofst cwi/df sfifsflyk hfgsf/L Ibgkff\.

Jiftithftist]kl/ro / |jletg jo:kit / hgfj/df o;sf];2Vof atfOlogkff\.
higsf]sfd atfOlbgkff\.
sfif Ijefhgst kif/ atfo{:jfefljs sfif [jethgsf]kl/ro lbgkit\.

dfoefl; ; sfif ljethgst cj:yfx¢ / 066/kihsf] hfgsf/l Irq tyf dffnaf/f
lbgkf}\.

:nf08 / df0j|:stksf]jf rf6§f]; xfotin]di06fl; ; sf ri/cfpf cj:yfx¢, cjnfeg
ug{nuft{irq lgdfff ug{nufpg]/ cfjZosticg;{/ ;xofli ul/Ibgkf}\.

sfl8ofsf0gl; ; / ;106f] sf0gl; ;af/]5nkin u/l :ki6 kfl/lbgkf}\.

106

IzIfs Igbfzst, 1j1fg, sIff - 1)



dfoéfl; ; sfif 1jethgsfldxtj piNnivt rfe{k|tt u/l Snkin ug]/ pbfx/0fx¢,
IbP/ :ki6 kfl/Ibgkf}\.

slff 1) sflkf7bkitssf]sfif [jethg zlitscttuf Ijjofsnfk 1&=! sf]dfo6f; ;
sfif Ijefhgsf]gdyf tof/ kig{nufpgkf}\-b0§0{hgfsf] ; dkdf

gdyf tof/ kil/;ski5 pTs[6 gdyf 5gfp u/l k7:st ugkfp\.

ldcfl; ; sfif 1jethsflkl/efiff bi}o ; nfo{cotls/0f [jefhg (reductional division)
e6gsf] sf/0f atfOlbgkf]\.

Idcfl; ; sfif ljethg hgbbp sfifdf xg] s/f atfOlbgkff\.

ldcfl; ; sfif Ijefthgsft cj:yix¢ sf]rfe{kbz§ u/l Snkin ug{/ Irax, Igdfff
ug{nufpgkf}\.

Idcfl; ; bff{]ljethgsflkl/ro Ibgkff\.

ldcfl; ; bft{]ljethg g}dfo6fl; ; sfif jethg xflegl :ki6 kfl/IbgkfE\.

ldcfl; ; sfif Ijethgkzrit\sltcfpf ;6ttl sfifxe, abbg\< ;6ttl sfifdf jiffifhifisf]
;Vof sltcfpf x65g\ebg]kEg ;M Snkin ugkff\.

ldcfl; ; sSfif [jefhgsf] dx¢j piinivt rf6{ k|tt ugft\/ Snkin ug&ff\.
dxEpx¢, phfx/0f;Ixt :ki6 kigkfp\/ ;¥L 16kg nufpgkff\.

ldcfl; ; sSfif 1jefhgn] jzfofut lebgtf cfpg] sf/0f Isg xfpf ;fl Snkin
ugkf\.

kf7ok:tssf]ljjofsntk 180 cbtuf Idcfl; ; sfif Ijethgsf]gdyf b0§0{hgfsf]
;dXdf tof/ kig{nufpgkf}\.

gdyf tof/ kil/;skl5 pTs[enfo{k/:st ugkff\.

dfoefl; ; / Idcfl; ; sfif [jefhgsf leGgtf piNnivt rfe{k|tt u/l Snkin ugkft\
/ ;¥ skidf tof/ kig{nufpgkf}\.

I8Kj{08 / xS sfifxe,sfkl/ro Ibgk\.

-2 diof2gg

sfif ljefhgst kif/x¢, sB]xg\<
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dfoéfl; ; sfif ljethg egkf]s]xf]<
066/kihdf sk]bYg ;Is65 <

= dfoef]; ;sf rf/ cj:yfxe sb]5g\<
= sfo/fsfogl; ; / ;f06fBf0g]; ;alr s]lebgtf 5 <

dfoefl; ; sfif ljefhgsf dxEjxe, sk]xb\<
Isg Idofl; ; sfif [jefhgnfo{Gotls/0f [jefhg elgts <

= kikihst ri/ cj:yfx¢ sB]xg\<
(:

59155 7 Jil;2cfe/ egpf]s]xi]<

D= Idcfl; ; bif{]s:tf kef/sf]ljethg xf]<

= |dcfl; ; sfif [jefhgsf dxEjx¢, sB]xb\<

10- 18KNJf08 / xkNjf08 sfif egkf]s]xf]<

4= kf7bk'tssf cEof;x¢ af6é kEgxe, vl kig dNof®sg ugkfp\.
-r_IzlfsnfO{yk hfgsf/L

sfif tyf sfif ljefhgsf kif/

z/\/sf] ctwi/et PsfOnfo{sfif elgts .
ahfotsf Jiflgs /a6{xsn];g\!""% df sfifnf0{;Yf] sfTf egl gfds/0f u/].

sfif kofg kdf kl/kSy e0{b0{jf bOehf a9l ;Ctlt Sfifx¢, acg] kljjofnfo{ sfif
ljefhg elg6s .

Jzfofut udf kf/0f ugfPsfOnf0{j Zf0f' gene) €lgts . of]kfoll 8lPgPaf6 agkf]
XG5

dfoefl; ;

hdﬁSf h|.j j].ﬂgS ij6/ Qn]da (Walter Flaming) n] ;g\!*&* df ;j[(yd Sf]f
ljefhgsf]clioog u/Ef IyP .

dfoefl; ; sSfif [jethgdf Pp6f dfp Sfif arent cen [jefint e0{bOERf p:t};Gtlt
sfif atg]xbfn]o;nf0{;dfg ljethg kig elg65 .
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sfif ljethg jf:tjdf rf/cff cj:yfdf k/f x65 .
t/ 066/kih sfif 1jefhg xgetbf cufl8sf]cy:yf xi].

GolSno/ dlajblv aflx/ ePsf ;fgflc68fst/ j:thf{;i6fhftl elgts t/ ;j6thffidf
xg]Pp6f Jf bOEMS ;fgflagfj6 ePsf]j:thit{;j6ef]; elgts .

colSno; sfljk/lt wylt/ ;k6efh ;bb / ;l6kfhsf] ri/lt/ kilogsf /kixe,
(astral rays) abb . ;dIi6ut (',kdf ;]36«T]1 / kﬂﬁgSf /]zfxz,nfO{P:6/ (aster)
elges .

:k68n kilogafe aghf]xts .

diosfl; ; sfif ljethgsfdiEj

dio6fl; ; sfif ljefhgn]sfifsf]jfut l:y/tf sfod /5 .

Pldjf, PNul tyf JofS6Vofh:tf Igdg:t/sf hijx¢df dfo6fl;; sfif 1jefhgaf6
;6tfgfTkfbg x65

ldcfl; ; 1jefhg

ldcfl; ; sfif [jethgkls Pp6f 18KNjf08 sfifafé rf/cfpf xfokNjf08 sfif atg]
xgfn]o; kist/sf]ljethgnf0{cotls/0f Ijefhg (reduction division) Klg elge5 .

xfiifhfl; jiftifhfdl Il ;dfg hfBL ePsf] JiftifhRInfO{xfHifhfli; JiftifhfYl elgeS .
dfig;df ;fwi/0ftofil @# hfBL xfifhfli; jiftithfll x65 . hy Sfifdf xfifhfli;
Jiftifhfist] ;B kOf{x65, To:tf] sfifnf0{I8KNjf08 Sfif elgts .

ko Uofdpdf jiffithfflsf] ;2Vof cfwf x65 eg]To; nfo{xfokNjf08 elgts .

xftifpiy; Jitifhftixe, k/:k/ hflgPst x65g\/ hflBPst] :yfgnfO{:gfl; ; synapsis)
elges .

ldcfl; ; kixnf]ljefhgdf jiftithf¢isf] ;2Vof cfwf x65 t/ Idcfl; ; bff {]df06f]; ;
sfif Ijefhg h:t}x65

ldcfl; ; sfif ljefhgsfdxEj

Idcf]; ; Sfif ljefhgn] jiftifie8 dplon ; Bk ug{;xofli k¥ofps / j{l;2 cfe/n]
ki/j[Q Nofp5 .
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cdylgs / dylgs khgg

(Asexual and Sexual Reproduction)
cgtifigt 366l | $

-s_1jlzi6 p2]ox¢,

0; Psfosf]ctodf IjBfyLf¢, 1a?jf / hgfj/df xy]cdylgs khgg Ijjof pbfx/0f; Ixt
JOf§ ug{; Ifd xg] 59\l

-v_kl/ro

0; Psfodf khggsf bd{Isl;dx¢, dylgs (sexua) / cdylgs asexual St af/fif ki/ro
lgsf ;fy}ol by}kljfofaf/f hgfj/ / la?jfdf xg] khgg Ijfofsf ;Datwdf Ij:tk
hfgsf/L Ibg vilhPsf]5 . o;cttuf la?jfdf xg]cdylgs khgg h:t}l lki;g, jI82,
kifud$} g, :kfPn}g / elhéled kikfu}gsf af/fif 5fps/ldf hfgsf/L 1h0Psf]5 eq]
dylgstk{ k/fu; g / ueffifgst af/flf Jofvof ul/Psf]5 . To; b/l hgfj/df xb]
cdylgs khgotki{lki; g, 3182 /7 I/hyltg tyf hgfj/df xg]dylgs khggst af/gif
5fps/ldf ;Irg JofVof ul/Psf]5 . of|PsfOst]IzIf0f ubf{lzlfs ;fylx¢ n];Dej ePsf]
cj:yfdf klolf cjnfsg u/fpg]/ ;flgePdf rf6{jf lrgsf dfiodaf6 1z1f0f ug{pkoSt
X65 .

-u_zHfs ;fdulx,
cdylgs khggsf rf6ke,, 6%f Ig:sf]ctn; kofh, afotkifOnd -ds/_ uhfj, cbjf, 951,
k/fu;¥g / ueffifg bivg] ri6{cflb .

-3_1zI1f0f 1;sf0 Ijjofsnfk

= |jBfylkenf0{dylgs / cdylgs khgg egkf] s] xf] etg] ;Dabwdf ki/Irt
u/fpgkff\. o;flubf{ol bOfLr blvg] ;dfgtf / letgtf Kig 16k u/Y b Olbgkit\.
= [a?jfx¢ df xf]cdylgs khgg Ijjofdiio]JofS6l/of, 8f0P6ddf xb]lki; g, 0:6df xb]
J182, :kfo/fufo/fdf xy] kifud}6} g, Dos/sf] :kfPnfg tyf cfn; cbjf cflbsf

elhéloe kikiu}gsf af/fif JofVof u/l ;Dej eP tl la?jfsflkhgg ti/sf by/fpg
;fdul gNofo{kpfli u/L kJolf byfpgkff\.
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= hgfj/df xg]cdylgs khgg |jof akifpg cldjfdf xg]jfxg/L Iki; g / knthdflBoddf
xg]diNekn lki; gsf af/§if ri6{by/f0{:ki6 kigkf]\.

- To;W/L ji82 / I/hpTgst affiif Kig pbi/of;Ixt Iradi/f k6 Kighf\.

= 0; ¥/l [a?)ix¢ df xg]dylgs khggdf k/fu;}g / ueffifg by Hjjof s;/L x65g\<
lrqaf/f :ki6 kfgkft\. PsInul / lain2ul kihst af/§if pbfx/0f 1h0{loglx¢, df
k/fu; g xb]tl/sf atfOlbgkff\.

= 0; /L hgfj/x¢df xy]dylgs khggst af/§if Jofvof ugkff\. o;fubf{afxb
uefffg / leql ueffifgaf/}d} 1jBfylke nfO{:ki6 kfl/logkf}\.

= cdylgs / dylgs khgg Ijjofst kifobf / akifObfx¢, |jBfyle, nfo{g}sihfpg nuf0{
skl yk eP cfkih]atfP/ :ki6 kig&ff\.

-2 diof2gg

= ki7bkitssflu/l, x]L |1;Sgkff\v08sf]g=! / @ |jBfylk¢,nfO{ug{nufpgkf}\.

= Psin@l / N2l kihxeaf6 s;/L k/fu; g eO{ueffifg x65 < nfgkft\.

= la?jfdf k/fu;}g / ueffifg bifpg]/fdf]irg tof/ ugkft\.

= dylgs / cdylgs khggaf6 xg]kifObf / akifObfsf]thgf ugkff\cflb .

-r_lzlfsnfO{yk hfgsf/L

= cdylgs khgg

> sb}klg hiyheth] cfCgf] j2 sfod ug§f nflu cfki' h:t}ulf ePsf] ;6tfg
hedfpg] kljjofnfo{khgg elges .

> syjklg hij -het' tyf jg:klt Ps sfifio xf}\jf axsfiflo Itglx¢ df khggsf]
Thildx€j 5 . khgg Ijjof ePg eg]ctkt h:t};6tfg hedf0{jz k/Dk/f sfod
ug{;Shy .

> cdylgs khggdf Pp6f dfg dfp Sfif (mother cely €PST]X65 . 0;df dh z/l/sf]
sy}efu 566P/ jf jsl;t eP/ gof“hlj ats . o;df efn]/ kiyL Uofdpsf]
ldng rji ;dfji xti§ . o; cdylgs khggdf Idofl; ; sfif ljethg xt . o;
kisf/sflkhgg ;fwi/0f hijx¢ df x65 .

= Pldjfdf xy]khgg
PIdjf Pssfiflo hlj ePsf]xbfn] cdylgs khgg af0g/l lki;gaf6 x65 . cldjf
lzIfs Igbfzst, 1j1fg, slff - 1) 111




ki/kSj ePkI5 ufhfst/ ¢k In0{ColSno; niDaP/ alrsf] efuafe Ijefthg eP/
bO{?fo ;Gﬂt Sf]fX(', (daughter cells) 8.059\.

= yfnfkif06f -Rofp , afofkifO6f -Ine/j6{ / 6V8fkif06f -plgp* juEf la?jix¢ df
kiPntg ljiwaf6 klg khgg x5 .

= elh6lbe kikfufg vf;u/l bO{kkt/sf x55g\I
0 kis[ts elnh6lee kikfu}g
@ sfoqd elholee kikfulg .

= Kkisfts elh6le kikfufgdf vf;u/l la?jfsf sf08, h/f / kith:tf efux¢ af6
gof“la?jix¢ sf]ljsf; x65 .

= sfgd elh6lee kikfufg Ijlecg ti/sfaf6 xt5 . la?jfsflsy}efu sf6], ujkil6?,
nl/2+16:0"' sNr/ / Snflg2 [jlwafé khgg x65 .

= dylgs khgg
» efn]/ kiylsflkhgg c2uaf6 lg:skf]z]isl6 / 18Da sfifsf]ldng ed{;Gtfg
pTkeg xb]ljjofnfo{dylgs khgg elges .

0;df Idofl; ; sfif [jefhgaf6 Uofdpy sf]lgdi§f x65 . of]Ijjof ;fwf/0f tyf
hi6n hijx¢ df x65 .

> khgg tEjnf0{Uofdp elgt5 . efn]/ kiyL u/l Uofdp hO{kkf/sf x65g\. efn]
UofdpnfO{zjisl6 elgt5 hy wl};fgflt/ Ijjofzln x65 . loglx¢, Sf] 6fpsf]
ufhf]/ kR5/ nfdf]x65, o;nf0{Cnfhihd elge5 t/ kfjL UofdpnfO{I8Da Sfif
elge5 . loglx¢, sf]cfst/ Thflr/ crn x659\. logix¢, ufpfst/ jf I8Dafst/sf
X550\,

> shIPp6f kihsflk/fusOf lgstn] Tox. kit :qlsk/ (stigma) ;0d Klg]ljijofnfOf
-JK/fu; ¥g (self polination) €lge5 t/ slPp6f la?jfst kihsflk/fusf Ig:s)
ljletg dffodafe csf kihsf]:qlsk/;0d klg] ljjofnfo{ k/k/fu;¥g (cross
pollination) eIgGS .

Reference books

1. Co-ordinate Science Biology-Marry Jones & Geoff
2. Modern Biology- James & Albert

3. A Text Book of Botany - A.C. Dutt
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ljhfofaf6 la?jfsfkhgg

(Reproduction in Plants through Spores)
cqtifigt 366L Il %
-s_1jlzi6 p2Jox¢,

0; PsfOsf]ctlodf |jBfylf¢, plgp“/ Rofpsflagfp hijgrji;Ixt jof§ u/L dflg;sf
nflu loglx¢ sf] pkoflutf / kltsh c;/x¢sf] ; ¥l tof/ ug{; Ifd x§]5So\.

-v_kl/ro

kih kiNg]la?jfx¢, sflh:thkih gkiNg]la?jfxe df klg ;GtfgfTkfbgsf]kljiof sblg st}
¢ kdf rNgk5{gq loglx¢,sfljz k/Dk/f sfod xbg . kih kiNg]la?jfx¢ df kihdf /xg]
efn]/ kiyL c2usft dfliodn] ;GtfgfTkfbg x65 eg]kih gkiNg] jg:kitxe df ;f] ;Dej

xBy . t;y{loglx¢ sf] ;6tfg pTkfbgsf nflu 566} zif c@u, 1jhfof* kitsf]leqk6l

/x¥f x65g\. logkf]dffodafe o:tf jg:kltx¢ n] ;GtigfTktbg ubbg\. o; ki7df kih

gkiNg] la?jfx¢,dlio] plgp“/ Rofpn]s;/L ;GtigiTkibg uS§\ etg] bi/fpg loglx¢, Sf]
hijg rjisflJofVof ul/Psf]5 . o;sf ;fy}jletg Isl;dsf plgp“/ Rofpaf6 dflg;nf0{
xg]kifobf / kjtsh c;/x¢ sf af/fif Kig 1jBfylfifo{hfgsf/L Ibg vilhPsf]5 .

-u_zHfs ;fdulx,

plgpsflafp, Rofpsflaff, plgpSfinljg rji bifpg]rfe{Rofpsflnljg rji bi/fpg]re{
plgp“/ Rofpaf6 xb]kifObf akifObfsf] ;¥L .

-3_1zIf0f 1;sf0 1jjofsnfk

= kih kiNg] la?jfsf] hijg rjisf] kb/fpnfsg u/fpti} kih gkiNg] la?jfdf s; /1
hijgrji ;~rfng xt5 xfhf egl 5nkin u/fpgkf}\.
= plgpsflafp byf0{ljlecg efux¢, lrgfpgkff\.

= plgpsflafp -jo:s_ byiP/ kitsflk5f8ko ePsf ;1] ;x¢, kQf nufpg nufpg]/
log}c2uleq xp]ljhfofafe plgpsflhljg rjf ;?Jft xt5 egl atfOlbgki}\. ;Dej
eP Ijhfof'lgsfn] n§; jf ;Tdbz§ oGgaf/f by folbgkft\. -[jjofsntk 9.1
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= plgpsflhljg rjisf] rie{6fig]jf afif |jBiylafo{lrq agfpg nufpgki}\. ca
plgpsilhljg rjf jidzl 1a?jfafe [jhfof; ;fY;, kfifkhod xt}kfjfn; atg]/
kﬂ/fn;af6 PGyIﬂijO8 / Cf]?d agl sexual reproduction af/f p:kf]', UOfdﬁ agl gof“
kiYtkif06 xt}koi gof“la?jf abg}Ddsf]r/0f eP/ plgpsflhijgrj] k/f x65 egl
ki6 kil/Iogkf}\. 0;/L oxt“plgpsflhljg rjidf :kiYfkif06 -cdylgs_/ Uofdpf]kif06
-dylgs_ u/l bO{r/0fdf hijg rjj k/f xb] xbf o;nf0{cN6/gfg cki hiltg
(Alternation of Generation) eIgGS egl athIngf];\.

= |Bfylke nfO{kf7bki tssf]ljlofsntk g=t19 .2 ugfnufpgkf} \-slffsfo{jf uksfoéf
¢ kdf

= 0; 4/l Rofpsf]la?jf NofP/ o;sf [jlecg efuxe byifOlbg] ;fy;fy}afBdlf Irg
Ivr] gfd®sg ul/Ibgkf\. loglx¢, ki0g]7fp;‘agfe cflbaf/JJofVof ugkff\. Rofpdf
xI/ts0f gx]xtf of]xI/of]xby / cfCgflvigf ctkifagfpg klg ;Sby . of]d/Ff tyf
;8Bf J:txedf pdp] xbf o;nf0{ dkfkhLjl (saprophyte) €lgt5 egl :ki6
kfl/IbgkfJ\.

= ki7bkitssf]ljjofsntk g=19.3 u/f0{Rofpsf]ljhf0f' cynfg ug{nufpgkf}\.

= Rofpsflhljg rjisflrie{efg]f |jBfyik¢ dio]irgfsg ;Lk /fdflePsf [jBfylfifo{
afBff agfpg nuft{To; s}ciwi/df Rofpsilhljg rjisf]Jofvof ul/Ibgkf]\.

= Kki7bkitssf]ljjofsnik g=r19.4 slftsfo{jf uksfo§f ¢ kdf ug{nufpgkf}\.

= plgp“/ Rofpaf6 xfdlnfO{xy] kifObfx¢, / akifObfx¢e, Snkin ub}afBflf 16kip
ul/Ibgkfp\. o;flibi{ljiffn' Rofpn] ubf{dft5] d/kf 36gfx¢, ;HfP/ haunl Rofp
vibit xfl; of/ xgkg{s/tk|t ;rf u/fpgkff\.

= 3/8f Rofp Vil ug{;lsg] s/f bVfpg ;Dej eP IjBfnodf g} kf7ok:tsdf
IbOPcg’; f/sf ;fdu| a6h) pkoSt cj:yf |;h§f u/l Rofp pdf/] bif0lbgkff\. ;1]
;Dej geP pglx¢n]cgshticg’;f/ 3/df Rofp viL ug{tl/sf :ki6 kfl/logkff\.

-2 diof2gg

1= kf7bkitssf ctof;df ePsf kfgx¢, uksfo§f ¢ kdf ug{nufpgkff\/ |jBfyl{]
akr)gakikf] jf p2Fo xfl;n eP gePsf]dNof®sg ugkff\.

@- slffdf ul/g]ljjofsniksflcynfg tyf kkgf/af6 dNof2sg ugkft\.
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-r_lzlfssf nflu yk hfgst/L

TH6f (ramenta) - Sf08 / IkIGCThnfO{ VF] /2sf] kqn] 9flsPsf] x65 h; nfo{
rementa eIgGS .

plgp“cfl; nf] 7iptf, kxf8 tyf t/f0fif kf0G5 .
/;x¢ |jsl;t ePki5 tlleq :kilx¢ atsg\/ ;6tfg j[4 sfofo;df/f x5 .

kiy/in; (prothaius) g}plgpsfludiprkifO6 ametophyte) r/0f f]. 0;leq efn]Uofdp
/ kiyL Uofdp at5g\.

efn]Uofdp / kijL Uofdp ;efh eP/ hiufp atg]ljjofnfO{uefffg Ijjof elges .

hetke df i jo:kitxe.df ;Gtigikivg Kljjofdf efn]/ kiylsfz//leq Ps ljzi
Isl;dsf sfifx¢, x65g\h;nfo{Uofdp (gamete) elges .

efn]Uofdp / kfyl Uofdp ;6fli (Fusion) eP/ hiuff @ygote) @65 .
hy sfifdf hiBf Jiffithffl @n) x65 eg]To;nf0{dipia elges .

cfbyV/180f (antheridiay Ufh Jf c68fsf/sf] x65, h;leq wl} cfoy6l/Hjf08x¢,
(antherozoids) X65Q\. K[ok db/;hdf Pp6f 3ldPsf]wl}/th:tf erkkix¢, ePsf
cfoyJl Hjf08x¢, x650\.

cfls{iflgof (archegonia): 0f] CNiS; (flask) CfSf/ST] x65 . 0; Sf] kisf] efunfof
696/ (venter) / ;ﬂ‘JI/PSf] efunfO{3f6L (neck) eIgGS .

PUﬂ/S; (agaricus) Sf] ;fo/Of gfd ROfp Xf].
vfg]Rofpsf sl/a @)) hft xe5g\.
sl/a 10 hftsf Rofp ljiffn’ x65g\.

luN;leq ;Tdbz$§ otgaf6 xfOkilx¢, sf]5p5Spdf xpi{xf0dlgod ebg]cux¢, X659\
h;sf] 6kkffif 1jhffxe, /xBf x65g\. hy [jhfotke, kIZ/kSj cj:yfdf kuki5
To;af6 v;] jftfj/0fdf cs/0f eO{kfylds df0;lnod ac5 .

sfhiér - of]hljgnf0{ged{gxg]Ps kkf/sf]Irkirk];xflkbfy{xf]. oflngfj/ tyf
dflg; sf]sfifx¢, df kf0es . xfdflsnhh]klg sfhl6ea pTkfbg ubd . sfhiéth af}f]
/ kfleg Idn] Inkikfl6g dipo protein) @65 . sfhjm /ut e0{/St gnldf kjix xbf
xfdflz//sf |jlebg sfifxe df k¥ofpS / z/U/sf] sfifn] kpfli ug{yfN5 t/
cfjZostfetbf ad. ePdf sfpjom /St gnldf hddf e0{/St ;~rfng Ijjofdf

Cj/fi us{.
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digj z/L/df /St ;~rf/ ljjof

(Blood Circulatory System in Human Body)
cgtifigt 366l | $
-s_1jlzi6 p2]ox¢,

0; PsfOsf]ctTodf 1jBfyLf¢, /utsflagfj6 / sfo{Pjd\/ut ;~rfng Ijfof Irq;Ixt
aofg ug{; Ifd xg]50\.

-v_kl/ro

dfgj z//df /ut cToGt dxEgk0f{j:t'xf]. xfdin]viPsf viBj:t'Pjd\Zjf;af6 InPsf]
clS;hg ;df /utdf ku] dfq z/l/sf x/& sfifx¢,df kKjfx x65 . o/l /utn] g}
sfifafé [jsf/ j:tk¢ ;3sng u/l kif§;f] dpfpf h:tf c®ux¢ ;0d k¥of0{z/l/aflx/
k7fpg ;xofli ubd . o; kf7df /utsf]agfj6, ljletg Isl;dsf /St sflzsfx¢ sf]
hfgSf/L |ngf ,fy}dfgj z/l/df Xg] /St ;~rfng |_]f|0f (Blood circulatory system) Sf]
lj:tk JofVof ul/Psf]5 . o; ki7df o;sf cltl/St dbsflagfp / sfo{Pjd\Ijletg
Isl;dsf /St gnix¢, -1z/f, wdgl / slzsf sflagfp Pjd\sfodf/]klg :ki6 kil/Psf]
5 . 1jBfyffo{of]kf7 1zIfof ubf{logfly piNnivt s/fx¢,nf0{; dpY IzIfof ugkg]xes .

-u_zHfs ;fdulx,

desflrf6{jf dfgh, dfgj /St ;~rf/ kfffnlsf]re{ /St sflzsfx¢, blvg] rf6{tyf
kf7ok'tssf]ljjofsntk u/fpg cfjZos ;fdulx¢, .

-3_1zIf0f 1;sf0 1jjofsnfk

= |JBfylf¢ nfO{/utsfldxty / agfpsft af/fif ;fdfbo hfgsf/L u/fo{kiTok!tsst]
ljjofsnfk g=20.1 u/fpgkf}\.

= /utdf xy]ljlebg Isl;dsf /St sfifx¢ sflagfp / Itgix¢ sf] sfdaf/]atfOlbgkff\
/ /5t sfifx¢, 56bfpg ki7bkitssf]Ijjofsnik ge20.2 u/fpgkff\.

= dfgj dbsf]din jf ri6{byf0{o;sf]agf, Ijletg efux¢, lrgfpgkif\. dén]
s;/L /St ;~rfng ubb etghf/]JofVof u/l :ki6 kfl/logkf\. o;f] ubf{db'sf
ljlecg efux¢ njug]sfd / Itgsf]dxEjsf]lofVof ug{g56fpgkff\.
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deafé z/l/df /ut k¥ofpg]/St gnix¢, / debf /ut Nofpg]/St gnix¢, ri6gf
by f0{ltglx¢, njug{sfd / agfpaf/]atfOlbgkf}\.

;Dej eP kirokitssf]ljjofsnfk g=20.3 u/fpgkff\.

dfg_] z/l/df Xg]/St ;~rfng |j!|0f (blood circulator system) Sf kISf/X(', |;Z6]dS
/ KNdfy/isf af/iif higsf/L Ibgkf}\. ol bo{ kiffnixc.n] ug] sfdaf/] :ki6
Kil/Ibgiff \.

desflw8sg / /St rfk (blood pressure) S]xf]< pRr / Gof /Strik egkf]s:tf]
cj:yf xf]cflbaf/]:ki6 kfl/lbgkf}\.

;Dej eP :Jf:Yo :jod\ljsf afhfO{ljBfyik¢ sf]/St rik gfkg nufpgkff\. geP
kig l:kiUdffofgfld6/ Nofd{dBsflw8Sg ;bfpg] ljjofsntk g20.4 u/fpgkif\.
| Biylfifo{ cfCof] Ighggdf ki7sflu/l, xIL I;Sgxit\ebg]ljjofsntk ugf{lbgkif\/
5nkin ugkfp\.

-2 diof2gg

@-=

kf7ok'tssf]cEof; sf kEgxe, uksfogt ¢ kdf ug{nufo{k/LIf0f ugkfp\.

slffdf ul/g] Ijlebg Ijjofsnikdf [jBfyLEf] ;xeflutf, p;n] byfpg]Jogxf/ /
kPgf/st ciwi/df 1jBfylh]aepakibf]Plsg ugk}\.

-r_lzlfsnfO{yk hfgsf/L

knfHdfdf /St sfifxe, t/xBf x650\.
z/\/df cfjZostfethf sd rec ePdf Plgldof etg]/fli nfl5 .

knfHdfdf (O)=(@ % kfgl, &( % kil6g, )=( % njofx¢,, viB kbfyke, griixg]
kbfyk¢,, Uof;, 06hfOdx¢,, xdffix¢,, PIc6a8lxe, tyf PIG66IS; gx¢, kf0G5g\.

rec df ki0g]x§ifinflagn]kif$ ; fBf] Jfoyhl (airsac) af6 o, zfiflf ug{sfo{ubp .
wec n]z/l/df kjt/fy zISt adf0{ljle6g /fust Is6ilfk¢, gi6 ubd .

wec N]ljletg rfpkés nfupf totke nfO{x6fpgsf ;fy}3fpxe, lgsflkis{.

; fwt/0ftof wec / rec sf]dfgf a9l jf sd ePdf /fli nfl5 .

xfifjnflagn]o, ;flg]/ co, nfK{lgisf;g ug{c2ux¢ df k¥ofpS .
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/utdf kfOg] kifOlafyfhl) (Fibrinogen), Fibrine / globulin ] z/L/nf0{ ; /71ff u5{.
db' sfl8ffs d;naf6 agf]xes .

dfgj d6' jlf:ynsflafofk6le s/2 alr ;7IIft /xBf]x65 .

nflg]dflg; df desfltfh $)) gm / :jf:gldfeSHf @%) gm hit Xx65 .

db' sfjf cfst/sf]x65 .

dflg; sf]d6" ; fdféotof Ps Idgpdf &@-*) kés;Dd w865 .

kNdfg/L wdglL / c¢ ;DKOf{lz/fdf cz4 (Deoxygenated) /ut als .

1z/fx¢, ldn] dxflz/fsf]lgdfff x65 .

/St rfk

Ps hgf jo:s dflg;df kfoll |;:6flns (systolic) 120 mm Hg. / 8f0:6fINS (Diastolic) 80
mm Hg. X65 hy /St rik gfkg]obgn]gfk] yfxf ki065 .
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j ifgj Wd (Heredity)

cotifigt 366L 1 A 366.

-s_1jlzi6 p2]ox¢,

0,
I-
0
#=
$-
Of

PsfOsf] ctTodf [jBfylf¢, Igdginivt sfo{ug{; Ifd xi] 59\l

di8nsf Igodx¢, / kbflixe, Irg;Ixt Jofvof ugq.

kjn / Igjf ulix¢, (dominant and recessive trails) KIXFfg ug{ .
J20fjidst ubfxe sf] ; ¥l agfo{j2f0fj{dsf ubix¢, sflkljjof jOf§ ug{.
8lPgP / cf/PgPsf]j0f§ ug{.

[jlywtf=kI/J[Q (variation) K|jjof JofVof ug{.

-v_kl/ro

xfdf j/k/ ePsf jg:kit Pyd\ hgfj/x¢ Psfst@if ki/ski/s x65g\. of] ki/skg
JZ0th]igwt{0f uS{ j2fofut uix¢, ;Gtfgdf ;gflgodx¢ Sf];tbedlf o; PsfOdf rirf{
ul/g]5 .

-u_zHfs ;fdulx,

di8nsflkpflisf] rf6{ dj8nsf Igodxe,sf] ; ¥L, 8PgP / cf/PgP ki/s piNnivt rf6{
bOETpr sfsf lunf;xe, ;X @% cfpf e6df;, sfnf 0% cff e6df;, sf8{afB{ sk,
:sh, ud cflb .

-3_1zIf0f 1;sf0 1jjofsnfk

Jzfofut ulf egkf]s]xflebg]kkg slffsf ;a}ljBfylffo{; M kinkinflpQ/ ety
nufpgkfj\.

pglx¢,nf0{ ; dpb}j zfofut ubfsf]kl/ro elglbgkff\.

di8nn]u/Efl kpflisf] rieé{k|tt u/l F1,r2 / s jZsf]JofVof ugkft\.
[7dfxf (hybriay St af/§if Snkin ug&ff\.

di8nsflkntfsf]igod rf6§Ixt jof§ ugk\.

dignsfln¥us z4tfsf]lgod rf6§Ixt aofg ugkff\.
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= d}8nsf ;Jt6q ulf kfi/0fsf]igod rf6fIxt aofg ugkff\.

= Kkjn / nkt ulfsf af/fif rri{ugkff\.

= 8IPgP / cf/PgPsflki/s rf6{k|tt u/l Snkin ugkff\.

= Jjzfofut / jftfj/0flo Ijljwtfst af/§if Snkin u/l atfpgkff\.

- Ig/Gt/ / cs:dftdf Xg]|j |thf (Variation) sf]kl/eflﬁ IoP/ kaVj tg (mutation) Sf
af/fif atfOlbgkf}\.

= ki7bk tssf]ljjofsnfk @1-0 u/l by/fpgkff\.

= |jBfylke nfO{ljjofsntk @'=# ug{nufpgkf}\.
-2 dNofa%g

1= j2f0fut ulf eghf]s]xf]<

@= kjn / nkt udf egkf sk]xb\<

# di8nsf Igodx¢, sk]xp\<

$- cf/PgP / 8IPgPsfIhOROEMT ki/s sk]xb\<

% |jljwtf egkf]s]xf]<

N pTKI/ g (vutation) egbf] s]xf]<
-r_lzlfsnfo{yk hfgsf/L

Jzh / di8nsflkpfi

- ji0f eghf] ;TdbzE obedf/f Kig bg g;lsg]klok hijsfjfofut udf kfi/of
ugPsf0 xf]. of|8lPgPaf6 aghf|xt5 . of j0f jiMids /xEix5 |

= jEOfUt nlf0fxe, la: it/ )/ tg X}k / ubidf KI/jtg cipbikihethf cs]
gof“ h|.j h:tf] b]vgth{Ig/Gt/ k|/jtg (continous variation) eIgGS t/ S|Xn]5fXL“
ckef kl/jt§ eP/ gof“hljsf]pTkIQ xt5 eg]To; kkf/sf]ki/jtgni0{ckef
k|/_]tg (discontinous variation) eIgGS .

- U],I/ hﬂ(fg d@8n cl:6efsf kib/L lelf’ tyf k|;4 hgg\j}[ﬂgs (Father of Genetics)
lyP .
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= dJ8nn]ciCgf]kpflist nflu sffp 5Sftgsf]st/0f |
> slipdf [jlebg jEINks udfx¢, x650\.
> slipdf ;lhn}t k/fu;}g ug{;Is65 .
+ s]fpsflhljg rj{ 5Hx65 .
> slip ;lhn}t pdfig{;Is65 .
= KJN dominant) / NKE (recessive) UOf ePsf ;Gtfgx ¢ nfO{I7dixf (hybrid) elges .

g ;dfg jszfo]thfnfO{xf]jmeu; (homozygous) eIgGS, h:t}M RR,m, 7T/ tt . pxL
OSB! jidzl r / 7/ « jEOIST XU X5 . To:tiki/s j0fsf]
thfnfO{xj‘)Ethu; (heterozygous) eIgGS, h:t}M Rr, Tt

= sh}vf; ulf byfpg]Ps hiBf j2f0f h:t}l rr medf r SfBf r / T S hfBf
t Sf] JZf0thf0{ ; xJ Zf0f' (anete) €1g65 .

di8nsf]lgod

di8nn]kpflikzrft\k|tkfhg u/Ef Igodxe, |

@ Psn nlflfsf]igod

iy kjntfsfligod (Law of dominance)

Giy ;6tfgx¢ sf] z4tfst]Igod (Law of segregation)

(v) Jrogtisf] 5gfpsf]igod (Law of independent assortment) .

= Psn nlfifsf]lgodcg’;f/ ;a}Psn nlfof jzf0fut nifofsf]Uofdpdf cnucnu
kitlgwTj ubbg\. oL nlff Ps Ik9lafe cslk9ldf cnucnu hftSg\. h:th clnf]
/ xfrf]nlfifsflcnucnu Uofd$ x65 .

g Pp6fpp6f ki/s ulf ePsf Ia’7jfx¢df k/k/fu;}‘g (cross poliination) U/fpbf [7dfxf
kit x65 h;af6 kit 1a?jfxe. clnf gxesg\. o; ljlofnfo{dfyfkioljBji; wono
hybrid cross) eIgGS .

= diyfki0laB Ji;sTbfF{ljZ 2 generation) df IkigfpfOlks cgkft #it /
IhgfpfOlks cgkft M@N! x65 .
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di8nsfl 8f0xflaii8 il:sfltfinsf

124
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ufhf]

kxhf]

rfpl/Psf]

<|AD[(<|=D

XI/0f]
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JFd | Talger TWedl]| TSellaTey ST
Siat, UBar | 9 |RAYY l
O RRYY 2
RrYY 2 ’
Rryy 4
e gfear |3 | RRyy 1 3
Rryy 2
D TN | 3 | rrvy 1
reryy 2
Q |asfwargivar| ¢ | rryy 1

KIZj[Q / Ihg

= Pp6}cfdfafaafe hedef ;Gtfgxe df kiog]lebgtf gikl/J[Q xf].
= sixngfix“spthfltdf crfgs jf PSsfl; st}gof“niff by/f kb, hy To; hfltsf]

Kjhaf6 ciPsTxby . 0;kEH/SKI/jteniO{pTkl/jth mutton) elgis, h:t}
sh}dflg; df kitcfbf cihisf] ; 66f ~ cff xy'.

pTkl/jt§st st/0fxe,

= jftfj/0fsf]kl/jt§n] ubf{
= sfof¢ sflkl/jtgn] ubf{
= |hgxe df pTkl/jtgn]ubf{.

GolSno; sf] jiffithf¢ldf kiOg] Pp6f dxEjk0f{ j:t' h;n] cfdfafa’sf] udinf0{ ;Gtfgdf
kEf/0f ubd eg]To;nf0{lng (gene) €lgt5 . Ihg ona / rna e6g]GolSns Pl; 8afb
aghf]xts . ona / rRNAGOISNOTBIOBY (nucleotides) Idn) agEfxts . Pp6f GolSnofffo8Y
;U/, kiflkip / gfoethg af n]agkf]xts . ona/ raa df U/ / gf06thg af df sk

ki/s kfoG5 .

pna NJraa &f/f ;¥gf k7fP/ shdhljsf]:jefjnfo{lgobaof ubb .
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kf7ok!tssf]ljjofsnfk g=+@ IgDgfg’;f/ ug{;Ist5 I
;fdul

= 6k ufkikk/, kl;n, :sh cfib .

Ijlw

kf7ok:tsdf pNny ul/Pcg’;/ Ijjofsnik u/l 1jBfyke sflprfo tyf ;xeful ;2Vofst
cfwi/df dfglrq -ufke_ IvRg]. ufke IVRbf x clfdf ;xeful [jBfylke sflprfo -;1d 7y
clfdf ;xeful |jBfylf¢, sf]; 2Vof /fVg]. o; /L tof/ kil/Psflufkist ciwi/df [jBfylk¢, Sf]
; &ofcg'; t/sf] prionfo{lyZnifof u/l kI/jQn]ubf{hfltdf ki/s cfp5 egl slffsf
|jBfyle, nfo{k|6 kil/Ibg].

; // \\
; NN ER
v \

145 150 155 160 165 170 180

sarg (F.4.)
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kfl/l:ylts kdlt (Ecosystem)
cqtifigt 366L Il %
-s_ljlzi6 p2Jox,
0; PsfOsf]ctlodf 1jBfyl{¢, lgbginivt sfo{ug{; Ifd xb]Sg\l

1= kfy/l / hidgsf] kil/l:ylts k4ltdf pTkibs, pkef§tf / [JRSps hijx¢ alrsf]
c6t/;Datw Jofvof ug{.

0- th |k08$f]|k/ﬂd8 (pyramid of biomass) Irq;Ixt jOfﬁ ug{
# th eﬂ/f;folgs rﬂ (biogeochemical cycle) Sf]JOfVOf ug{
-v_kl/ro

Jftfj/0fdf ePsf ;hlj / Ighl§ J:tk¢ alrsf]ctt/;Datwaf6 kfl/l:ylts kalt ;~rfng
e0/xBf] x65 . hijhttsf] jf;:yfgcgsf/ hn / hidgdf kil/l:ylts kpffnl rin/x§f]
x5 . x/B kil/l.ylts kffnldf nj0fx¢ sf] ctbigkbfg e0/x65 . o; kljjofnfO{ hij
e*/f;folgs rjj elges .

-u_zHfs ;fdulx,
= hn tyf :yn kil/l.ylts kpffnl; 0 ;Dalowt cfxt/ zpvni rf6{ kil/l.ylts
lk/fld8sf]rf6{ hn rjj, clS;hg rjf, sfa§ rj{ / gfoethg rjisf ricke, .
-3_1zI1f0f 1;sf0 Ijjofsnfk

= |JBfyle nf0{ ;dkdf |jethg ugkff\. kjop ;dXnf0{ljBfnosf] rf¥sf] |jletg
'yfgdf ud{pSt 7fptf ePsf ;hij j:tke, lghlf j:tke, cjnfeg u/l 16kg
nufpgkff\. slff sfffdf cfo{ltglx¢ alrsi] ;Datwdf Snkin ugkff\.

= dflysf]jjofsniksf cwi/df kil/l:ylts kaltsf af/§if :ki6 kfgkf}\.

= hn tyf :yn kil/l:ylts kdltdf xg]hljs tyf chljs tEjx¢ sf] pbix/0f 1P/
5nkin ugkfp\.

= kil/l:ylts kdltdf xy] pTkfbs, ki/d pkefptf, bff{] pkefbtf, t}{] pkefbtf tyf
[JRSpssf af/fif atfOlbgkft\. ;fy}hn / rifdf xy] kil/l:ylts kdltdf sb
pikbs, pkefftf / [JR5Ps xb\< loglx¢ st sfd s]xg\< jftfj/0f c;6thg
s; /L x65 etg]af/¢if Snkin u/L atfOlbgkff\.
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hn tyf hidgsflkfl/l:ylts kaltsf]cixi/ zfvnf ri6{kpz§ u/l Snkin ugkff\.
cfxt/ zpvnisf]lyk ri6{tof/ kig{nufpgkf}\.

kfl/l:ylts Ik/fld8sf] pbfx/0f;Ixt Isl;d atfOlbgkf}\.
hnrjisf]rio{kbz§ u/l o;sf]ldxEjaf/]5nkin ugkfp\.

clS;hg rf6{kbz§ u/l o;sfldxtjaf/]5nkin ugkff\.

sfaf rf6{kbz§ u/L o;sfldxtjsf ;Datwdf Snkin ug&ft\ .

gfoethg rie{kbz§ u/l o;sfldxtj s]5 < kEgf/ ugkff\.
kf7okitssflu/l, x]L I;Sgkff\zlif§sf] sfd u/fpgkft\/ K[7kfif0f Ibgkff\.

-2 diof2gg

@-=

#=

$-

hn kil/l:ylts kdltdf xg]hljs / chljs tEjx¢, sk]5g\<
:yn kil/l:ylts kdltdf xy]Pp6f cfxf/ zfvnfsf]lgdyf ebgkff\.

IbgfOl6kis} g egkf]s]xf]<
kf7ok'tssf cEof;af6 kEgxe, ;flg].

-r_lzlfsnfO{yk hfgsf/L

gfol6kf02 AofS61/of

» 0:tf] AofS6l/of h;n] jfotld8ndf ePsf] gfd6thgnf0{ gf06k6 / gf06kdf
ki/jtg§ u5{To:tf]AofS6V/ofnfO{gf0l6kf02 JoiS6l/of elgeS .

= f06thg 1kiS;}g

> |jlebg kl|jfofaf6 jfotl08ndf ePsf]gf06thg, gf06#6 / gfookdf ki/jtf xy]
jiofnfo{gf06fhg IkiS;Fg elgts .

gfoethg 1:y/Ls/0f tlg kii/af6 X659\l
I- eflits ly/ls/0f

0- cfBflus I:y/Ls/0f

# afofhflhsn 1:y/ls/0f
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k/Ihjl

> k/hjl eghflce kiohdf efhg ugl/ c¢, kiofisf|z/\/df a:g]hét xf].

viB zpvnf

> Vigh/fxe, Ps hijafé csfhljdf Kig]/ kgl kis§]zRvninfo{viB zRvnf

elges .
; dbfo

> T Kki0fixg, hi]Psfsfif Igef 5g\/ PsIKEf/sf] ;ferf jftfj/0fdf a:5g\

[tglx¢,nf0{ ; dbfo elges .
OSf];ZGd (Ecosystem)

Jo:kit, kfofl / jftfy/0falrsf]cot/;Datwnfo{0sfl;:6d elges .

pTkihs (Producer) -
kiyd pkefptf (primary consumer) -
latlo pkefPtf (secondary consumer)  —
[JRSbS  (Decomposer) -

:yn 0sfl; :6dsf]/¥/flrg
l@?jf — == IS/f — = Eofu'tf

T \d5g\/ ;!zSg\/ l

N,, NO,, CO, TS P/ —— ;K{

hn 0sfl/:6dsf] rf6{

Pld jfﬁ
8fOP|;> ;fg;fdf5f

dsg /

co, N,No —=———— Thf]df5f

|jRobs

3f kftxe,

ufo{ v/fof]

;k{ dflg;, k/]f, df5f
JofS6l/of, Rofp .
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0sf]; :6dnf0{c;/ kig]efks k|jiofx¢,

1 kfigl -0 kbfz -4 pi0ftf cflb .

viB zPvnisf sfof¢,

-1 0sfl;:6dsf hiljt j:tk¢ sflagfai/] 1fg 65 .

-0 o;n]zISt tyf |jlecg kbfyifo{0sfl; :6dsf Ijlebg txx¢, ;dIf k¥ofp5 .
0sfl; :6ddf zISt ki/jtfsf]af6f]
pTkfhs —s=— zZfSiXf/l—==—df4ixf/l

o~ T

|JR5hs
| Byl ¢, nfOfweb of iite" ;Datwl IgDgfg’;f/ vih vihfpg ;165 |l
;do Il #)-$) Idgp
yfg Il slffaflx/
cfjZos ;fdulx¢
1= wiuf]
0- sf8k¢ -;0{ kfgl, df6f] xfjf, la?jx¢,, hofj/x¢, OToflb
# lkg jf ISnk
p2lo
0; vhn]vhf8lx¢ nfo{ljle6g Jitfj/0fdf kiOg] j:tke sflkfl/lyltslo kaltsf cot/
;Dabwaf/]Joj:yf ug{d2t us{.
Ijjofsnik
1= vhi8lx¢ nfO{3]f ldnfP/ a:g nufpg].
@- ;a}vipi8lx¢ nfO{PsPs sf8{afBy]. sf8{af8kf ;b{ df6f] xfjf / kfglL ;dfjk xy'
k5{.
;apvhi8lx¢ nft{ ciCgf] sf8&f] Irg byg]u/l Ikg nufpg].

$ k[jldf hiljt /xgsf nflu cfjZos zISt ;béf6 wiufkf] ufhf c¢ nf0{lbg ;?
ug{. wiuff]Ps kitsf]cthidf agf.
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%= ;06&f6 wiuflkis[ts j:thf0{lbg]-la?jf .

A= To:tHa?jfaf6 kfgl, kiglafe dfSf, o;/l ;akt/af6 wiufkflkicsflPsfsffl ;Dabw
/f\Vbf Ps hinf]ats .

& ;a}vhiBlx¢ nfo{xft p7fP/ tésfpg nufpg]/ hinfef] cist/ byfpg].

*:=;a}vhiBlx¢ n] ci-ciCgflwiuf] /idi} U s; 1 /fVgk5{.

5nkin

1= vhi8x¢ nfo{hinfef] cfst/at/]Igdgfg’; f/ Snkin u/fpg]l
-S_|jlebg cjojx¢, (components) Sf]c6t/;Datw

-v_ tL c6t/;Datwafe kfl/l:ylts kdlt cosystem) Sflcj:yfdf c;/ /  kifObf
;ajwiuf] tosfpg nuft{alrdf rfk Ibbf s]x65 <

0= o0;/l aghf] hinfhfo{ t6sf0/fVg]/ o;sf]cfsf/ tyf cGt/;Datwaf/]5nkin ug].
0;df sh}Ps cjojsf]sdl xyf;fy s]xt5 < h:t}il kiginfO{hfnfhfe 56P/ kixn]
h:t}alrdf rik lobf s]x65 <

#  kfl/l.yltslo kalt (ecosystem) df Sb}j:tsf]sdl ePdf s]xE5 <

$= chtdf kfl/l:yltslo k4lt (ecosystem) Sf] c¢ ;lsf] cbt/;Dabw / 0;sf]
dxEjaf/]5nkin ugkff\.

phfx/0f I

Begor
SR STy (Web of Life )
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PST0 08 ij |.Sf] OItXf; (History of the Earth)

cqtlfigt 366L Il %

-s_1jlzi6 p2]ox¢,
0; PsfOsf]ctTodf jBfylf¢, Igdginivt sfo{ug{; Ifd xi] Sg\l
1= r6bfg / cjzifaf6 k[jlsf]oltxf; Jofvof ug{.
@- hijfjzifafe kikt kpfofxe, sf cwf/df hijxe sf]jid Ijsf;sfljof§ ug{
# hijfjzifsflkixrfg u/l hijfjzif / hljs Otwg abg]kljiofsf]Jofvof ugi.
$ hljs Oowgsf]dxEj JofVof ug{.

-v_kl/ro

0; Psf0af6 |jBfylke,n] ; fE08nsf]pTkiQaf/]Ijletg ki/shkgfx¢, atfpg ;Sg]5g\.
k[jlsf]oitxt; / hij Ijsf; jid, eftle§ ;do, sfn cflbsf] J0f§ ug{;Ifd xf]5 .
hijfj zifsflkl/ro, kixrfg, dx¢j, hljfjzif abg]k|jjof cflbsf] jof§ ug{;Sg]5g\. To:t}
vigh 06wgx¢, sfllgdfff xg]kljiof / dxtj atfpg ;Sg]5g\.

-u_zHfs ;fdulx,
sfnf, kbth, d6l6th, 18hh, KIjlsfpTkiQ, hijfjzif cflbsflgdyf .
-3_1zI1f0f 1;sf0 Ijjofsnfk
k[ jLsf]pTkIQ tyf efhle§ ol
= KfjlsfpTkiQ ;Datwdf Igdgfg’sf/ tinsfdf kitt ul IjBfyikenfo{ kg nufpgkff Vi
jHlgssflgfd bk -fn | kI/shkgf
hh{jkig kifi; | 1740 | 6§t nfdkRSJEHF 7flsbf plSelsP/ kjl agkf

sf66 hd§ | 17ss | jfikk0f{ljzfn k08 ;hfpbf vIDrP/ kJjl
nufot cbo ukx¢, ag]

IhG; / hki] [laply | 1917 |T7Wi]tf/f ;8{glhs cfplf ;bff Hjf/ pTkeg eOf
K[l pTkIQ ePsf]
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= tfinsfdf njvPst 5fps/L ki/sNkginfo{lzlfsn]JofVof ugkff\.

= Kk[jlaf/]kikt tYof@ex¢, afpflf k|tt u/] 1jBfylofo{gfe ug{nufpgkf}\.
effile§ ;do tflnsf

= 0off), dxfsNk, sfn, ol cflbsf]kl/ro Ibgkff\.

= |jletg dxfshkx¢, h:thl cfB k/fhlj, diiohlj / gghlj dxfsNksf]cjlw, kibeff
ePsf ki hijx¢, k[jldf ePsf cbo ki/jtfaf/]tiinsf agfo{k|tt ugkff\.

= hij Ijsf; s;/l eof]/ hij Ijsf;sf]clioogdf hijfjzifsf]dxtjaf/]JofVof ugkfg\.

= efhle§ ol tyf hij Ijsf;sf]jid tinsf [jBfylke nf0{clioog u/fpgkff\.

= kfiv hijx¢ peor/, ;I/;k, ke5L / :tgwf/l 8f0gff/, 3fBf, xfQL dflg; cflb
slxn]pTklQ ePsf xg\:d/0f u/fpgkf}\.

hLjfj zif

= hijfjzifsflkl/ro Ibgkf]\.

= hijfjzifsflkixrfg ki7okitsaf6 1jBfylke nfo{koy Ibgkft\. To;sf]; f/fz k|tt
ug{nufpgkf}\.

- hijfjzif atg]Kljiof ki7bk'tsaf6 IjBiylhio{koy nufpgkg\. hijfjzif s:/.
ats egl ;flgxt\. hijfjzif Isg cligh / kI/jitE resgdf kioby ;figkf\.

- hijfjzifsfdxtj atipgkf\.

vigh 0twg
= Vvigh 06wgsf]pbfx/0f;Ixt ki/ro Ibgkff\.
= Vvigh 06wgnf0{Oowg eGg'sf]sf/0f atfpgkff\.

sfinf
= sfinfsflkl/ro Ibgkff\. pknAw ePdf sfnf by/fpgkf}\.
= |JBfyle nfO{sfPnf abg] tl/sf ki7bkitsdf k9y nufpgkf}\.

= sfnf abg] tl/sf 1jBfyike nfof ; f/fzdf k|tt ug{nufpgkff\. gldnif] v08df
; RofOlbgkff\.

= sfinfsf]ldxgj |jBfylfe,nfo{ebg nufpgkff\.
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vigh th

= Vigh thsf]pbfx/0f;Ixt ki/ro Ibgkff\. kbth, I8hh cflbsflgdyf bl/fpgkff\.
= Vigh th a6g]tl/sf kf7bk:tsdf k9] 1jBfylfifo{k|tt ug{nufpgkff\.

= kptinod kbfy{/ o;sf]pkoflutfaf/]5nkin ugkf}\.

= Vvigh thsf]ldxgjaf/]5nkin ugkff\ .

-2 diof2gg
1= k[jlsf]pTklQ ;Datwdf hh{jkigsf]kl/sNkgf s]xf]nygki}\.
0- efhle§ ;do egkf] s]xf]< o;nf0{sltcibf dxfsNkdf [jethg ul/Psf]5, gfd
nyokff\.
#  8f0gf}/sf]pTklQ, Ijsf; / nfk shsy sfndf eof].

$ hijfjzif eghf]s]xf]< hijfjzif s;/L a5 < hijfjzif Isg kq] rébfgdf dfg
kfOG5 <

% vigh th egpf]s]xf]< of]s;/L atb <
-r_lzlfsnfO{yk hfgsf/L

k[ jLsf]pTkIQ tyf efhle§ ol

= |zZ'uksf]l;4fst Il ;o\1(Q$ df cdl/sl jiflgsx¢, Rofbaing / dfpNegn]izz'
uksf]l; 46t kjtkibg u/]. pglx¢, sflegficg’; i/ ;b86f]glhssflaf6fhie csf{sy}
ti/f uksflxgkhb . tL b0@Lrsflki/:kl/s u?Tjfsifff zIStaf/f Hjf/ef6f pTkog e0{
k[jl nufot cbo uk tyf pkukx¢, aghf xg\.

= whlo sOf I;4f6t If hd§ jiflgs 8f= ;1= afy Ijh;fPs/ / ?;L Jifigs c6fl.d6
0; |;4fctst kltkfbs xg\. ukx¢, ;0&f]czaf6 aghf xfPgg\. loglx¢, cfsfz
uuf leqsf Igxfl/sf mebulay St whist slfx¢, ;2sng e0{agkf xy\.

= K[jlL Ijlebg kisf/sf rebfgxe, ldnl agkf]7f} k08 xflh;nfo{jfot08nsflkitnf]
kan] 9fsEf] x65 . k[jL k0f{ ¢ kdf ufpf] ged{o;sflwjlo efu yKrPsf] xgfn]
etlio/yfdf k[jlsf]lof; 10.8%" Is:ld= XG5 .

= K[jlsf] agfonf0{ j{i6, Doften, aflx/l sf] tyf leql sff u/l hddf ri/ efudf
ljeflht ul/Psf]5 .
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]
KfjLsflagfp
JE* 1 ;251
1. kinfd Fe
2. clS; hg 0
3. I;Insg Si
4. Doflgl; od Mg
5. lgsh Ni
6. :Nkn/ s
7. SoflN; od Ca
8. PNdlgod Al
9. ;flBod Na
10. Jifld:d Cr
11. Dofulgh Mn
12. Sf] f\N6 Co
13. kifjko/ ; P
14, kfpfl; od K
15. 166Igod Ti
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thsfk[tzt
34.6
295
15.2
12.7
2.4
1.9
1.1
1.1
0.57
0.26
0.22
0.13
0.10
0.07

0.05

ljlecg ljafgxe n]kljlsflcfosfluofgf Ijletg cfwf/df u/]. o;nfo{k[jlsf]sfndfg
(time scale) €1965 . 0; sfndfgsf ctwt/df I rf/ ugIxfleg]k[jLsf]lcfo'sl/a 1)
nfvblv %) nfv jif{ePsflcgtfg ul/Psf]5 . jf:tjdf kfjlsf]sindfgnf0{j Llgsxe n]

bO{kEf/df ljefhg u/kf Sg\l

1. ;ﬁ6;DaGwL sfndfg (cosmic time scale)

2. el'JijZQLO sfndfg (geological time scale)

dflyst b0{sfndfgdio] ;[16;Datwl sfndfgnfO{ethf elij&f:qlo sfndfgnfo{adl
kiyldstf 1h0Psf]5 . k[jlsf] ;[i6 ePblv xfn;Ddsf] ; dofjlwnf0{ elij&f:.qlo

sfndfg jf eflle§ sfn elg6s .

ef}J|e$ sfnnfO{IjIeGg 0/f (era), lkl/08 (period) / Okf]S (epoch) df |_] efhg u/l
Pp6f tfinsf agfOPsf]5 . To; tfinsfnfo{eflle§ sfn tiinsf elgts .
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hjfjzif

= Kk[jlsf];txdlg rebfgdf /xJ d/6f hijx¢ sflclioog ug{jf cjzifsf]clioog ug{
|j 1fgnfo{kfinob6fnhl (paleontology) €lge5 . hijx¢, d/ki5 nidf]ctt/indf cjzif
atg] jlofnfO{kifl; nfOn} g (fossiization) €lge5 .

hLjfjzifsfdxEj

= ;docg;f/ Jg:kit / hetke sf]clioog ug{;Is65 .

= sy}7ipsf]rebfgsflefbles cfo’ jllds ¢ kn]kft:ytkg ug{;Is65 .

= Ps 7ipsf]robfg / cs7fpsf]rébigalr ki/:ki/s ;Datw yixf kipg ;165 .
= sy}klg bisflkirlg etfh yixf kfpg ;Is65 .

= sf)nf tyf kbnodsf]vigl kQf nufpg ;xoffi k¥ofp5 .

vigh 0twg

= shf] sfnflaNg] vigh hy kabf/ rébfgst ¢ kdf /xEf]x65 eg]To; nf0{sfnf
elgts . sfinfsflkef/ eflts ¢k tyf Itgx¢ st kB[t IgDgfg; i/ Sg\l

sfhnfsflkef/ | eflts ¢k ki[tx¢,

InUgf06 shf]/ shf]afSnf] gsl;Psf] jo:kltsf cjzif bivg].

;a-1a6ld6; sfnf] la?jfsf]lcjzif cincin bivg].

la6lde; sfnf] afSnf]/ rxisnf] | la?jfsflcjzif ;Tdbz§ obqn]dfq
bivg]/ albf lgnflwjf“cfpg].

cfoyf;f06 sfnf] afSnf] lk6lk6 eflrg]/ anbf wjf

gcfpg].

vigh th abg Igdginlvt s/ix¢ sf]cfjZostt kb |l
= th c8bfP/ /ig]rébfg .

= Vebiv]L th ;lhn}b I5/] lg:sg] rébfg .

= thnf0{dfly alg glbg]Isl;dsf] rébfg .
= Vigh th h6t'/ jg:kit sIxP/ Ig:skflkfAufl/s j:tsflafSnflkqafe aghf]xes .
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JdeOBﬂ (Atmosphere)

cqtlfigt 366L Il %
-s_1jlzi6 p2]ox¢,
0; PsfOsf]ctTodf IjBfylf¢, Igdginivt sfof¢, ug{;Ifd xt] 50\l
1= Jfotl08nst [jletg tx -cfhfy tx;df af/]jof§ ug{.
0= cfhfy txdf kgSnf}fTnflf]sfa§st c;/x¢ sf]jo§ ug{.
#  kis[ts jftfj/0fdf xI/t uksf c;/x¢ sfllofVof u/l sfqd xI/t uksf]dxtj /
pkoflutfsf] j0f§ ug{.
$= pBfliaf6 Ig:sg]sk. Uof;x¢ sf kitsh c;/x¢ sfllofvof ug{.

-v_kl/ro

0; Psfodf 1jBfylke nlk[jlsf]jfotl08nsflagfpaf/|hfgst/L xfl; n uglbg\. jfod08ndf
/x¥f]cthfy Uof; sfldxEj / o;sf]; Hf0f ugIpkfo JOf§ ug{/ ;Mffst nflu pkfox,
cjnbag ug{;Sg]59\. xI/t uksf]kl/ro, JofVof, pkoflutf jof§ ug{;1fd xtkg{5 .
sfod xI/t uksf]jof§ / dxtj atfpgst ;fy}sfad xI/t uk lgdfff u/l pkofyi ug{kig
;50150\, jfotd08n kbifofst kply st/0fx¢, atfpg ;Sg]5g\. jfod08n kpifdfsf]c;/
yixt kiO{kbifof 36fpg]pkfox¢, atfpg / ckgfpg ;Sg]50\.

-u_1zIf0f ;fdul

Jfoto8nsf ljletg txx¢, ;dfjk ePsflrfe{knfl:6s -ki/bz§ , jhhi/, cfhff txsf
kfl6/x¢,, sfgd xI/t uksf]df@n, cfBflus Uof;sf]c;/;Datwl kil6/x¢, .

-3_1zI1f0f 1;sf0 Ijjofsnfk
Jfod08n
= Jfot08nsf ;Dabwdf kEgf@/ u/l o;sf]kl/ro Ibgkff\.
= afBflf Irq ny] jfod08nsft ljlebg txxe, byfpgkif\jf rio{kbz§ ugkf\.
= of; kbfy{sfRg ;Isg]ePsfn]k[jlsf] ;txaf6 hit dfly uof]xfjfsf]3gTj sd
Xxfjf kftnf] xg]s/f JofVof ugkfp\.
= K[l / o;sf]jl/kl/ /xBf]jfotlo8nst [jletg txx¢, ;Ixt lrq |jBiylke nfo{klg
nYg nufpgkf}\.
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lgDgd08n
= jfotl08nsf]ri{kbz§ ugkit\. pSt rf6flf Igogd08nsf]:yfg bifpg nufpgkij.

= Igdgdosnst ljziftixe, atipgkf}) h:t}l dibfo, tikjidsf] cji:yf, oxf/xf]
xfjfsfkitzt, dfyd ultlju .

= df}d / Igdg d08nsf] ;Dabw atfpgkif\.

= 6kfkhsflkl/ro lbgkf\.

;dtfkd08n

= 0; txsf]dfpf0, tikjid, xfjfsflcj:yf cflb atfpgkff\.

= 0; txdf cfhfy Uof; kfOg]prf0 atfpgkit\.

= cfhfy Uof;sf]kl/ro atfpgki}\.

diod08n

= ki7bkitsdf dliod08naf/]ljBfylfifo{clioog ug{uksfo{lbgkf}\.

= dfpfo, tikjid / xfjfsf]l:yltaf/] ; flgk}\.

tfklod08n

= ki7bk!tsdf IhOPsf tfklod08naf/1k9y Ibgkff\.

= tfkiod08nsft |j ziftfaf/]ljletg kkg agfo{;flgki}\.

afxbd08n

= |JBfylf¢, nf0{afxbd08naf/]ki7bk:tsdf ePsf k9y nufpgkif\.

= |Bfylk¢ nf0{afxbd08nsft Ijziftixe, ny k|tt ug{nufpgki}\.

cfhfy tx

= cfhfy) Uof;sf]kl/ro Ibgkff\.

= k/fjhgl Is/0fsf] dbtn] cfhfy Uof; s;/L Igdf§f x65 ;dls/0f;Ixt JofVof
ugkfp\.

= cfhfy Uof; ;fd{k/fphgl Is/0fn]ubf{ljRSbg klg e0/x65 ebg]s/f ;dls/0f;Ixt
atfpgkip\.

138 IzIfs Igblzst, ljlfg, sIff - 1)



= kb[tdf cfhfy Igdfff / [JRShg ;6tint ¢kdf x65 . ol bj}jjofdf k/fjhgl
Is/0fsf] pkofli x65 ebg]s/f JofVof ugkff\.

= cfhfy Uof;sfldxfj atfpgkif\. o;n]s;/L k[jldf /xEf k{0flxe, sf]/1ff ub,
atfpgkff\.

cfhffy txsf]xf;

= dfgj lgldf cfhfy 1jgfz ugflof;x¢ sflgfd afBdf nygkff\.

= 0l Uof;x¢ n]cthfy Uof; s;/L Ijgfz us{ atfpgkf}\.

= cfhfyy ]jgfz ug{Snf]finflf]sfa§ sixn]Isg / s;/L kpflidf NofP atfOlogkff\.
= pSt Uof; shst pks/Ofx¢df / st -t pTkibg ugflf kpfli ul/65, atfpgkff\.
= pSt Uof; s;/L jfod08ndf ki6s / s;/L cthfgsf]ljgfz ubd, atfpgkff\.
cfhfy xf;sf]c;/

= cfhfYy x{;af6 dflg;sf]:jf:Yo, jg:klt / jfot08ndf kgic;/ atipgki}\.
cfhfy ; HfOf

= cfhfyy Uof;sf] ; H0f ug{s¥]ugkbb In:6 tof/ ug{nufpgkf}\.

xI/t uk kifj

= X/t uk kifjsflki/ro Ibgkff\.

= x|/t ukdf kefj kfg{lof;x¢ sflgfd ny] st Uof;n]slt kitzt kef kig{xf]
afBff nyl k|tt ugkff\.
= x|/t ukdf kifj s;/L k5{lgDgIinivt cg’;f/ Irq ni/I JofVof ugkfp\l

Jfotd08naf6 aflx/

67 cGtl/Ifdf uPsf]tfk

g,

O

% u/bftk -nfdft/2y

_A—— jfotioen

- {ls/0f
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;086 kit Is/0f 5pf]t/2usf]x65 . k[jlaf6 5f8g] tiksf]nfdf] t/2u x65 .
Jfod08ndf 5fpf] t/2u 155{t/ nfdf] t/2u jfotl08naf6 lg:sg ;Sby . log}
st/0fn]xI/t ukdf kefj kS5{egl JofVof ugkff\.

sfgd xI/t uk

slqd xI/t uksf]kl/ro lbgkff\.
slqd xI/t uksf]pkoflutf atfpgkff\.
slgd xI/t uksflgdyf Ijjofsntkdf h:t}kbz§ ugkf\.

XI/t uf kefj

jfot08ndf xI/t uk Uof; a9l ePdf s]x65 < IjBfylfti ;flokf\. ;x pQ/
gcfPdf 1zlfsn]atfOlbgkff\.

XI/t uksflkefj adk}higsfsi/of JofVof uggi\.

xI/t uksf]l kefj ady glbg sk] ugk5{< IjBfylft ;flgkif\/ KI5 1zlfsn]
atfpgkip\.

cfBflus lof;

cfBflus Uof;sflkl/ro Ibgkff\.

kf7ok:tsdf ePsf]lk9y nufpgkff\/ cfBflus Uof;df sk]kbfyfe, kf0G5g\<
flokfp\.

chnlo jiff{s;/L x65 < ;dis/0f;Ixt JofVof ugkfp\.

cfBflus Uof; jfod08ndf adk}hitif s¥]c;/ k5{< JofVof ugkf}\.

-2 diof2gg

+H= >
L [

$-
0=

sy}riptf k[jlsf] ; txsfltikjid s2oc eP To; 7fpsf]s Isnfld6/ pri0df
tikj{d slt x5 <

lgDgd08n / df}dalr s];Dabw 5 < k|6 kfgkff\.

cthfy jofz ugfUof;x¢ sf] gfd nfgxff\. cfhfy Uof; s;/L [jgfz x65 <
atfolbgkff\.

cthfy x{;af6 xb]tlgctbf c;/x¢ nygkip\.
I/t uksflkef] eghf] s]xf]<
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&=

*z

(:

= xI/t ukdf kefj kfgfUof; x¢ sflgfd nj/L sb Uof; n]slit kltzt xI/t uk c;/ k5{

nyokf}\.

slqd xI/t uk eg¥f]s]xf]< o;sf]Pp6f pkoflutf nygkt\.

sfod xI/t ukleq tkj{d Isg a9l x65 < JofVof ugkfp\.

chnlo jiff{egkf] s]xf]< cbnlo jiff{s;/L x65 < cDnlo jifféf6 s]c;/ k5{<

ljjofsnik Il s[qd xI/t uksflgdyf agfpg nufpgkf\

bOEpf sfuhsf]aS;f Ingkif\. cufl8 kélbsf]efu sfERXI]\.
Pp6fdf sfekf] ; txdf ki/bz§ Knfl:6sn]9fSgkf}\.

b0flf Pp6fPp6f ydfld6/ 3';fpgkif\.

by bf] sfekflefu 3fdlt/ kisf/ /gkit\.

x/B @ Idgpdf bjBftkjid g ugkff\.
kf/bzEn]9fskf]asS; fdf tikj{d vhf aS;fsfletbf a9l xy]5 .
lgisif{ll s[gd xI/t ukdf klg o;/L g}tfkjid adb .

-r_lzlfsnfO{yk hfgsf/L

Jfod08n tyf o;sf Ijletg txx¢

K[gL jI/kl/sf] xfjfsf] txnfo{ jfoto8n elgts . hy gft6thg (7s.0s kitzt) /
clS;hg o.9akltzt) Idnl aghf]xts . o;afxk jfod08ndf cfuf o.93kljtzt),
sfaf8f0cS ;08 (0.0sk|tzt), Igofli (0.001 kltzt)/ IxInod, ldyd, [j§6g, cthfy,
Pdflgof, sfa§dgf$;f08, cfofldg cflb x65g\.

Jfod08ndf s.1sx10 69 xfjf ePsf]cgfg ul/Psf]5 .

k[jLsf] ; txaf6 16 Isnfld6/ dfly;Ddsf] jfod08n txnf0{lgbgd08n elgts . of]

do8n k[jlblv hit 6f9f xB}hft5 Tolt g}lr;f]adb}hfts . of] d08n dfgjlo
|jjofsnfkaf6 a9l kefljt x65 .

;dtfklo d08nsf]2o blv 40 Isld alrdf cfhfysf]Pp6f tx xt5 h;n] ;5éf6
cfpg]k/jhgl Is/0tnf0{/fEl k[ jLnfO{/1ff ubb .
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cfhfy txdf Snfffinfyf]sfagsf]c;/

= Sni]ffnf]f]sfa§ Pp6f /f;folgs oflus xf]/ o;df sfaf, xf08thg, Snfl/g tyf
Snfl/gst k/dfof' /xf x65g\. of] cToGt}pkoflil ciBflus /;fog xf]. 0;sf] st}
kis[ts ;ft x8§ . o;sflcfljist/ yf{l; ldhn];g\!(#) df u/¥f IyP . pgn]o;
kisf/sf]Uof; b0{lbgd}kQf nufPsf IyP . o;n]xI/t uk kefj tyf cfhffy tx bjhfo{
ljofz ubb .

xI/t uk tyf s[gd xI/t uk

= a9 tik cfjZostf kgiafpla?jfx¢ sf Igibt jg:kit pBfgdf agfoPst I; ;fsf
3/x¢,nfo{xl/t uk elgt5 h;n]la?jtxe nf0{Cofgf] kfbd . xI/t uksft I ;fx¢n]
; 06f]Is/0if0{leq 15g{I65 t/ leq I5/%f Is/0fx¢, nf0{aflx/ lg:sg 1oty h; sf]
kin:g¢k xI/t ukleq tikjid j[4 x65 . sfa§8f0cS;f08 afSnf]xbii/l 9fsk]
K[jLnfO{xI/t uk;Ut thgf ug{;Is65 .

= XI/t ukdf en3k]jlsf]tikjid adg]kljjofnfo{xi/t uk kefj elg6s . of]k|jjofdf
efu Ing]Uof; nfO{xl/t uk Uof; elge5 . sfa§Bf0cS;f08, Idyd, cfhiyy, gi0bk
cS;108, Snilffni}f]sfa§ cflb xI/t uk Uof;x¢, xo\.
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aAdfOS (Universe)
cqtlfigt 366L Il %

-s_1jlzi6 p2]ox¢,
0; PsfOsf]ctTodf IjBfylf¢, Igdginivt sfof¢, ug{;Ifd xf] 50\l

1= ;®08nsflagfp / cfst/ Irq;Ixt jof§ ug{.
@- ;fpf08ndf xgk5¥/f / pNsix¢ af/]jof§ ugi.
#  kis[ts / s|qd pkukaf/]j0f§ ug{.
$- tf/fk~hsf]lrg;Ixt JofVof ugy.
% ti/fsflhljg Lyltdf xg]kl/jt§ jof§ ugl.
A= sinf]I5h| atg] kljjof JofVof ugy.

-v_kl/ro

0; Psfoaf6 |jBfyife, afdf08sf];fdfto ki/ro Ibg ;1fd xykg]5 . cfsfzdf blvg]
ljlebg J:txe s Jof§ ug{ ;So] 59\. ;BE08naf/] ;fdfto hfgsf/l kikt ugSg\ .
;08ndf e0/xg] 36gix¢, kKRSKH/T / phstx¢ sflkl/ro lbg / JofVof ug{;Sg]5g\.
kis[ts / s[qd pkuk egbf s]xt\/ sfgd pkuk Isg 51865 etghi/]atipg ;Sg]
5g\. tf/fk~h / tf/fd08ndf ki/s 56bfpg ;Sg]50\. ti/fx¢ sflkpf/, ti/fsf]pTkiQ
/ ti/tsf]cblo s;/L x65 eg]JofVof ug{;Sg]50\. To:t}tf/fsf] ctToklS xb]ljletg

kkf/sf cjzifxesflagf / ljziftf jof§ ug{;Sq]59\.
-u_1zIf0f ;fdul

= Sofnsh/, sf8AB{ s¥., kI;n, I:kpNofDk, dI;gf]tf/, rD6f, ;fd{kl/ji/sf]lrq
Jf dfh, uksf]rie{jf dign, ti/fd08n / kRSK/ix¢ Sf]rfe{ sk tf/fd08nsf]
lrqg .

-3_1zI1f0f 1;sf0 Ijjofsnfk

afdf08

= afdfi8sf af/dif 1jBfylf¢ ;U kEgf/ u/l o;sflki/ro Ihgkf}\.

= afidf08df sk]5g\/ s:tf j:tk¢ Sg\atipgkft) h:t}l ti/fk~hxe,, gjhf=,
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cfsfz uauf, ;ff08n, uk, pkuk, IzzUk, pNsf, wdst' cflb .
;808N
= ;ff08nsf]Irg bi/fo{kl/ro Ibgkt\. ;f@08nleq sk]kbbg) atfpgkf])\.

kfz Jif{

= kbfz jif{egf]s]xf]< atfpgkff\. kfz Idgp / ;E§8af/]kl/ro logkit\.
= kifz jif§f]dfg / pkoflutf atfpgkff\.

= kfz jiffifo{lsnfld6/df ki/0ft ug{nufpgkf}\.

= cGtl/If PsfOsf]kl/ro Ibgkfp\. o;sf]ldfg / pkoflutf atfpgkf]\.

20

= ;b6 ;Dabwdf [jBfylke nfO{ctkih] yfxf kiPsf higst/ix¢, ebg nufpgkff\.

= ;bfDatwl tYof@s afBflf ny/l jof§ ugkff\ h:t}l ;06f] ;f0h -Jof; , 1k08,
k[jlafe b7l ;fklifs 3gTj / o;sflcy{ ;txsfltkjid, leql tfkjjd cflb .

;0@f6 blvg]kkfzh:tice sk]lg:s65 < atfpgkff\.
kntHdf /7 ;f{jtf; sflkl/ro Ibgkff\.

; 84f zIStsf]pTkibg s;/L 65 < atfpgkf}\. 0;af6 xf06thg ;dfit e0{Ps Ihg
; 06f] ctTo xb] ;28 Ibgkff\.

ufx¢,

= Ukx¢af/] ;fdfco ki/ro logkif\.

= tf/f / ukdf sg]ki/s 5g\< IjBfyl¢nf0{nYg nufpgkf}\.

= cfsfzdf x]] uk s;/L Irtg ;ISC5 < shsh uk byg ;Is65 < atfpgkff\.
= aflx/L uk / lequksf af/ylf jof§ ugkff\.

= cf7cfpf ukx¢ sfljid IdnfP/ afif gfd nygkif\.

= Kok uksf]ljziftfx¢ st af/gif Snkin uggfp\.

= K[jlafxk cto ukdf hij Ijsf; gxtysf sf/0tx¢, JofVof ugkfp\.

= sfsh ukxe, gfeuf] cfvin] biveS < st Jihf bives / st :yfgdf bives cflb
s/ix¢ sflhfgsf/L Ibgkf]\.
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ljle6g ukx¢ sflpkuk ;2Vofaf/]atfpgkit\. zlgsf]pkuk I66fgsf]efits cj:yf
atfpgkff\.

;06f)Jof; 1 1d6/ dftbf k[jL, jk:klt, zlg, d®un, al, zj{ cflbsf]Jof; slt
x65 < Ix;fa ug{nufpgkf}\. Sofnshp/sf]dbt Ingki}\.

ljjofsntk * st cfwi/df afBlf tL ukx¢ sf] ;f0h IdnfP/ Irq agfpgki}\Jf sfuh
sfe] afdlf 6f5gkiF\. 0;af6 ;fklifs ¢ kdf sb uk st 7hf]jf ;fgf]yfxf kipg
;Ihnf]x65

ribif

robfifst ;Datwdf ki/roflds Snkin ugkfp\.

rGobf;Dadu. tYofas, h:thl k08, Jof:, bl u?Tj an, u?Tj kjii cflb afpéf
ny1 higsf/L Iogk}\.

glfgdf; / robfif;af/]5nkin ugkff\.

robpfdf viN8ix¢e, s;/L aghf xb\ atfpgkff\. k[jlt/ kiskf] efudf eGhf
ljk/Lt efudf a9l viN8fx¢, bivgst si/0f atfpgkif\.

robfifsf]Pp6}efu dfq ;wik[jlafe bivgsf]si/0f atfpgkff\.
rebpfn] k[ jlsflkl/j{df s;/L uS{< /fhkn]ljiwaf6é kbz§ ugkff\.

|zz" ukx¢,

|zZ" uksflkl/ro Ibgkff\.
|zz' uksf]:yfg / agfpaf/]lrq nyJ byfpgkff\.

KRS¥/fx¢,

KRSK/f s:tf]bve5, sxf“bive5, st jhf bves, Isg biveS cflb kEgxe, u/l
5nkin u/fpgkff\.

kRSK/fsflagfp, cfsf/ / ;f0hat/] ;fdfto ki/ro Ibgkff\.

kRSK/f cfCgf]sifdf /x. ;06fkl/jidf ul//xEflrg nyT bifpgkff\.
kRSK/fSTIKRS/ ;w3 ; B6f]ljk/Lt Ibzftki{kis§sf]sf/0f atfpgkff\.
kRSK/f wl}jif§flcot/indf dfg bivgsf] sf/0f JofVof ugkff\.
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= KkR5¥/fsSf]kRS/ s;/L ats < JofVof ugkfp\.

= ;bEf|glhs cfptf dig kRS¥/fdf kRS/ bivgfsf]sf/0f JofVof ugkfp\.
pisfx¢,

= plsf egkf]s]xf]< / pNsf s; /L bvG5 < JofVof ugkff\.

= pisfsflagfp / ;fOhaf/]atfpgkf]\.

= phsfsflult / pNsf blvg] jfot08nsf] txaf/]atfpgkff\.

= phsf k08 eghf]s]xf]< atfpgkff\.

;{KI/jf/df ;b6 dxE]

= Bff6 sk]kifObfxe, 5g\< 1Bfylke nfo{nfg nufpgkff\.

= ;B{gePsfleP cto ukx¢ sflcy:yf s]xy]lyof]< 1jBfylk¢ nf0{cfCgf]cgtfy ebg
nufpgkff\/ cClodf I1zlfsn]:ki6 kigkff\.

ti/fsf]agfp

= tf/fsflagff kig ;08f] h:t}ePsf]/ ;b€thf cTott 6f9f /xEin] ;fgf bivPsf]
ebghf/]15nkin ugkff\.

= ;fof, derfhf, 7hf / cToGt 7hf u/l rf/ kif/st ti/fx¢, x65g\ebg] s/t k|6
kfgkfE\.

= ti/fsf]/3st ciwi/df ;txsf]tikj{d Igwi{0f ug{;Isg]s/f atfpgkf}\h:t}H /ftf]
kxhf] s3]/ lgnf].

= |:kBlofdkdf Ps 6§ff di;gf] ti/ Irdem] ;dfe] tefP/ kbzg ughf\. ti/sf]
tikjid adtgs i/ /2 Ki/jtg ePsf]bi/fpgk\.

ti/fsflhLjgl

= tf/fsf]pTklQ, Ijsf; / ctt s;/L 65 atfOlbgkf]\.

= gfef / ;k/gfefdf ki/s atfOlbgkff\.

= /ftf]ljzfn ti/f / ;}]jfd s;/L ab5 < k|6 kigkf]\.

Gobe :6f/ egf]s]xf]/ of]s;/L at5 < aofg ugkf}\.

s:tf ti/fx¢ af6 sfnf]i5b|ats / stnf]I5h|s; /L ats < jof§ ugkff\.
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stnf]15h|

stnf]I15b| a6g]k|jjofaf/]5Snkin ugkff\.
stnf]I5hif 1 ziftfxe, atfolbgkff\.

tf/fd08n

ti/fd08nsf]ki/ro Ihgkff\.
ljlebg kif/st ti/fd08nx¢, sfllrg;Ixt ki/ro Ihgkff\.

dVo ¢kdf shsp ti/fd08nx¢, slxn]bYg ;Is65 < atfpgkif\/ 1Bfylke,nf0{
/it cfstzdf cynfg u/fpgkft\

ti/fd08n / df} dsf ;Datw atfpgkff\.

tf/tk~h

ti/tk~hsf]kl/ro Ibgkff\.
lrq ny/] tig kef/sf ti/tk~hx¢ sf]J0f§ ugkip\.
Thi]lj :kfsf]l; 46t eghf] s]xf]< JofVof ul/lbgkft\.

cfsfz uauf egpf]s]xf]< o;sflagfp s:tf]5 / o;df ;08N sxilg/ 5 <
atfpgkip\.

-2 diof2gg

©®© T

kfz jif{egbf]s]xf]< ;b&flkifz k[jL;0d klg s Idgp 20 ;¥18 nfl5 eg];b{
/ K[jlalrsf]b/l slt x65 <

;{Jtf; eghf]s]xf]< o;sflult slt xt5 <
leql uk / aflx/L ukalr bOEfef letgtf bl/fpgkit\.

= d@un u Isg /fEbIVES <
0=

Jiv ukdf hij cl:itTy gxgsf] ;Deflo sf/0fx¢, sE]xfy ;S5g\< sb} tigefp
nyokf}\. aivetbf zjisf]tfkjid adl xbfsf]st/0f s]xf]<

= ofef eghf]s]xf]< /itf]ljzintf/f s;/L ab5 <

stnf]I5b| egkf] s]xf]< stnf]I5b|s; /L a5 <

= ti/fd08n / tf/tk~halr tigcfpf lecgtf nfgkit\.
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-r_lzlfsnfO{yk hfgsf/L

afdf08 / ;f0sn

= cfsfzlo k08x¢, af/]clioog ug{ljLignfO{vufp Ij1fg elgts . o; ;Datwl clioog
ug{j Higsnio{vufh zf:q. elgs .

= Ul0ft Hofltif zf:qdf kpfli xg]PsfOxe,

» P:6§1f]dsn Psf0 (astronomical unit)
1 A.U = 15,000,000km
kisfz Jif{ ignt year)
Ps kkfz jif{=9.46x10 .. km
kf/ ;]5 (parsec)
Ps ki/; b =3.26 kfz Jif{.

= ;bf] cfsfz uufsf] ti/tk~hlo sfbhfO{Pskés kI/jidf ug{nflg] ; dofjlwnfO{
sl:ds jif{(cosmic year) €lgt5 . Ps sl:ds jif{= 2500 nfv jif{xt5 .

= ;o\!(OQ% df cNj6{cf06:6f0gn]Ik08 gfz xbf zISt pTkég x65 etg] tYo KQf
nufP . ;bflf kiz:t dfgfdf xf08thg Uof; x5 . xf08thg Uof; Ixinod Uof;df
ki/0ft xbf skl k08 gfz x65 . gfz ePsf]Ik08 zIStdf ki/0ft x65 . cf06:6f0gs]
;8 eE=me2df e= zISt, M= gfz ePsf]Ik08 / c = kfzsf]ult xf].

= cfsfz udlfsf]cfsf/ sl/a 1)),))) kbfz jif{xt5 h;df b; va{(oo bilion)
ti/fx¢, x65g\.

ukx¢,
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= Ukx¢ n] ;06f] JI/kl/ Ps rSs/ nufpg] ;do cjlwnfO{knfgp jif{ (planet year)
elgt5 t/ ukn]cfCof]slfdf Pskés ki/jidf ug{nflg];donfofinfgpy 8]mianets
day) €lge5 .

= leql uk / aflx/l uksflalrdf a9l ;&Vofdf =" Is=ld- blv *)) Is-ld- Uof; ePsf
Ik08x¢,nf0{lzz" uk elges .

stnf 15h|
= o\I(*( df cdVs. jflgs hiy IAjxn/n] ; jkyd sinf]iSh|kQf nufPsf IyP .
= sinf]I5bif]cfst/ / kif/ ti/sf]Ik08 tyf ki/j{df ugb/df Ige{ ubb .
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