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© ;jf{lwsf/ kf7\oj|md ljsf; s]Gb|

o; kf7\o k':ts;DaGwL ;Dk"0f{ clwsf/ kf7\oj|md ljsf; s]Gb| ;fgf]l7dL,  
eStk'/df lglxt /x]sf] 5 . kf7\oj|md ljsf; s]Gb|sf] lnlvt :jLs[ltlagf Jofkfl/s 
k|of]hgsf nflu o;sf] k'/} jf cf+lzs efu x'ax' k|sfzg ug{, kl/jt{g u/]/ k|sfzg 
ug{, s'g} ljb\o''tLo ;fwg jf cGo k|ljlwaf6 /]s8{ ug{ / k|ltlnlk lgsfNg kfOg] 5}g . 

k|yd ;+:s/0f M lj=;+ @)%!
kl/dflh{t bf];|f] ;+:s/0f M lj=;+ @)&^

d'b|0fM  hgs lzIff ;fdu|L s]Gb| ln=
  ;fgf]l7dL, eStk'/ .

d"No ?=

kf7\o k':ts;DaGwL kf7sx¿sf s'g} klg k|sf/sf ;¬´fjx¿ ePdf kf7\oj|md 
ljsf; s]Gb|, ;Dkfbg tyf k|sfzg zfvfdf k7fOlbg'x'g cg'/f]w 5 . kf7sx¿af6 
cfpg] ;¬´fjx¿nfO{ s]Gb| xflb{s :jfut ub{5 .



xfd|f] egfO

lzIffnfO{ p2]Zod"ns, Jofjxfl/s / ;d;fdlos agfpg kf7\oj|md ljsf; s]Gb|n] ljBfno txsf  
kf7\oj|md tyf kf7\ok':ts ljsf; tyf kl/dfh{g ug]{ sfo{nfO{ lg/Gt/tf lbFb} cfPsf] 5 . ljBfyL{df  
/fi6«k]|d, /fli6«otf k|ltsf] ;dk{0f / nf]stflGqs k4ltnfO{ cfTd;ft ug{] efjgfsf] ljsf; u/fO{ g}ltsjfg\, 
cg'zfl;t, :jfjnDaL tyf l;h{gzLn eO{ ;dfj]zL ;dfh lgdf{0fdf of]ubfg lbg ;Sg] Ifdtf ljsf; x'g 
cfjZos 5 . pgLx¿df eflifs tyf ul0ftLo l;ksf ;fy} lj1fg, ;"rgf tyf ;~rf/ k|ljlw, jftfj/0f, 
:jf:Yo tyf hg;ª\Vof ;DaGwL cfwf/e"t 1fg tyf hLjgf]kof]uL l;ksf] ljsf; x'g h?/L 5 . To;} u/L 
ljBfyL{x¿df snf tyf ;f}Gbo{ k|ltsf] cg'/fu / dfgjLo d"No dfGotf, cfbz{ tyf j}lzi6\ox¿ k|ltsf]  
;r]ttf ;lxt ltgsf] ;+/If0f, ;+jw{g ug]{ efjgfsf] ljsf; cfjZos 5 . ;dtf d"ns ;dfhsf] lgdf{0fdf 
;xof]u k'¥ofpg pgLx¿df ljleGg hfthflt, lnª\u, efiff, wd{, ;+:s[lt / If]qnufotsf ljljwtfx¿sf] 
;Ddfg ug{] / dfgj clwsf/ tyf ;dflhs d"No dfGotf k|lt ;r]t eO{ lhDd]jf/L jxg ug{] efjgfsf] 
ljsf; u/fpg' cfjZos 5 . plNnlvt cfjZostfnfO{ b[li6ut u/L cfwf/e"t lzIff kf7\oj|md -sIff 
^–*_, @)^( nfO{ d"n cfwf/ dfgL lzIff;DaGwL ljleGg cfof]usf ;'emfj, lzIfs, ljBfyL{ tyf cleefjs 
nufot lzIff;“u ;Da4 ljleGg JolSt ;lDdlnt uf]i7L / cGt/lj|mofsf lgisif{ / ljleGg ljBfnodf  
k/LIf0f u/L k|fKt k[i7kf]if0f ;d]tnfO{ ;d]6L of] kf7\ok':ts tof/ kfl/Psf] xf] .

lj= ;+= @)%! df >L u0f]zaxfb'/ dfnL, >L ;'lgtf dfnfsf/ / >L hLjgxl/ >]i7åf/f lnlvt kf7\
ok':tsnfO{ cfwf/e"t tx cGtu{t sIff ̂ –* sf] kf7\oj|md @)^( cg';f/ >L hLjgxl/ >]i7, >L p4j sfsL{,  
>L la= s]= emf, >L lbg]zs'df/ >]i7, >L 8Da/Wjh cfª\b]Da], >L /fdk|;fb ;'j]bL / >L ;Gtdl0f cfrfo{åf/f  
n]vg, kl/dfh{g tyf ;Dkfbg u/L tof/ ul/Psf] xf] . o;df yk kl/dfh{g ug{] sfo{df o; s]Gb|sf 
tTsfnLg sfo{sf/L lgb{]zs >L lrqk|;fb b]jsf]6f, 8f= zf/bfb]jL dxh{g, >L s]bf/dfg >]i7, >L uf]ljGb 
cdfTo, >L s[i0ff zdf{, >L zª\s/dfg >]i7, >L ltns ;;fª\s, >L ;ª\uLtf dfnL / uf]kLrGb| kf}8]nsf] 
ljz]if of]ubfg /x]sf] 5 . kf7\ok':tsnfO{ cWofjlws tyf kl/dfh{g u/L ax'/ªdf k|sflzt o; ;+:s/0f 
tof/ ug{] sfo{df o; s]Gb|sf dxflgb{]zs 8f= n]vgfy kf}8]n, >L u0f]z k|;fb e6\6/fO{, >L lrgfs'df/L  
lg/f}nf, >L o'j/fh clwsf/L, >L lvn gf/fog >]i7 / l8hfOgsf] ;+of]hg ug{] sfo{df >L >Lxl/ >]i7sf]  
of]ubfg /x]sf] 5 . o; kf7\ok':tssf] ljsf; tyf kl/dfh{g sfo{df of]ubfg ug'{x'g] ;a}nfO{ kf7\oj|md 
ljsf; s]Gb| wGojfb lbG5 .

kf7\ok':tsnfO{ lzIf0f l;sfOsf] dxŒjk"0f{ ;fwgsf ¿kdf lnOG5 . o; kf7\ok':tssf] k|of]uaf6  
kf7\oj|mdåf/f nlIft ;Ifdtf xfl;n ug{ ljBfyL{nfO{ ;xof]u k'Ug] ck]Iff ul/Psf] 5 . kf7\ok':tsnfO{ 
;s];Dd lj|mofsnfkd'vL / ?lrs/ agfpg] k|oTg ul/Psf] 5 . o; kf7\ok':tsnfO{ ce}m kl/is[t kfg{sf 
nflu lzIfs, ljBfyL{, cleefjs, a'l4hLjL Pjd\ ;Dk"0f{ kf7sx¿sf] ;d]t dxŒjk"0f{ e"ldsf /xg] x'“bf ;Da4 
;a}sf] /rgfTds ;'emfjsf nflu kf7\oj|md ljsf; s]Gb| xflb{s cg'/f]w ub{5 .

 g]kfn ;/sf/ 
 lzIff, lj1fg tyf k|ljlw dGqfno
lj= ;+= @)&^ kf7\oj|md ljsf; s]Gb|





ljifo;"rL

PsfO ljifoj:t' k[i7 ;ª\Vof

ef}lts lj1fg

!= gfk                                   !

@= an / ult      (

#= ;/n oGq !%

$= tfk @)

%= k|sfz #)

^= Wjlg #^

&= r'Das $#

* ljb\o't\ %)

/;fog lj1fg

(= kbfy{ %^

!)= ld>0f   ^$

!!= s]xL pkof]uL /;fogx¿ &@

!@= xfjf &^

!#=       wft' / cwft' *#



hLj lj1fg

!$=     hLjx¿ (!

!%=      sf]ifsf] jgfj6 !!)

!^=  hLjg k|lj|mof !!(

e" tyf cGtl/If lj1fg

!&= k[YjLsf] agfj6  !#!

!*=      df};d                    !#(

!(=     ;f}o{d08n !$^

jftfj/0f lzIff

@)=     jftfj/0f / o;sf] ;Gt'ng !%$

@!=      jftfj/0f x|f; tyf o;sf] ;+/If0f !&@

@@=     jftfj/0f / lbuf] ljsf;  !()
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b}lgs hLjgdf gfksf] 7'nf] dxŒj 5 . ljleGg sfo{x¿ ubf{ gfk lng h?/L kb{5 . 
n'uf l;pg z/L/sf] gfk lnOG5 . gfk glnO{ l;nfOPsf n'uf z/L/df ldNb}g /  
;'xfp“b}g . t]n, b'w,  gfk]/ lsg a]r ul/G5 . hUufsf] lsg a]r If]qkmnsf] gfksf 
cfwf/df ul/G5 . Hj/f] cfp“bf tfkj|mdsf] dfqf yfxf kfpg z/L/sf] tfkj|md gflkG5 . b}lgs 
hLjgdf j:t'sf] lk08, nDafO, If]qkmn, cfotg cflbsf] gfk ug'{kg]{ x'G5 . 

j:t'sf] lk08, nDafO, If]qkmn, cfotg, cflbnfO{ ef}lts kl/df0f elgG5 . 

ef}lts t/fh'

gfKg] lkmtf

38L sdfgL t/fh'

ef}lts lj1fg

ljleGg ef}lts kl/df0fx¿sf] gfk lng 
ljleGg ;fwg tyf pks/0fx¿sf] k|of]u  
ul/G5 . s]xL pks/0fx¿ tn lrqdf 
lbOPsf] 5 . lrqdf lbOPsf gfKg] 
pks/0faf6 s'g ef}lts kl/df0f 
gflkG5 < ;fyLx¿lar 5nkmn u/ .

gfk 
(Measurement)

!!

:yfgLo gfk k|0ffnL -Local Measurement System_

klxn]sf dflg;x¿ nDafO gfKg' kbf{ xft jf laQf PsfOsf ¿kdf k|of ]u  
uy]{ . t/ of] gfkdf Ps¿ktf lyPg  lsgls xftsf] nDafO ;a}sf] a/fa/ x'“b}g .  
s;}n] gfKbf nfdf] / s;}n] gfKbf 5f]6f] x'GYof] . g]kfndf dflg;x¿ cGg, u]8fu'8L, 
t]n, dl6t]n cflb gfKg dfgf tyf kfyLsf] k|of]u uy]{ . oL gfkx¿df 7fp“cg';f/ 
leGgtf lyof] . h:t} M s'g} 7fp“df rf/ kfpnfO{ Ps ;]/ elgGYof] eg] s'g} 7fp“df 
kf“r kfpnfO{ Ps ;]/ elgGYof] . xfd|f] b]zsf] ljleGg efudf cem} klg oL gfkx¿ 
k|rngdf 5g\ . gfkdf Ps¿ktf lyPg . :yfgLo ¿kdf k|of]u ul/g] gfksf  
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pks/0fx¿df Ps¿ktf klg lyPg . gfKg] ef“8fx¿ s'g} cln 7'nf / s'g} ;fgf x'Gy] . 
To;kl5 gfkdf ;'wf/ u/L gfKg] pks/0fx¿sf] k|rng rnfOof] . nDafO gfKg 
km'6, uh, dfOn PsfOsf] k|of]u x'GYof] . lk08 gfKg kfp, 5fs, ;]/, wfgL{sf] rng  
lyof] . cGg, To:t} u]8fu'8L, t]n cflb t/n gfKg dfgf tyf kfyLsf rng lyP . t/ 
oL PsfOx¿af6 gflkPsf ;fdu|Lsf] d"No lx;fa ug{ uf/f] x'GYof] . ;fy} gfkx¿df klg 
Ps¿ktf lyPg . 7fp“cg';f/ km/s km/s x'GYof] .

Pp6f 6]a'nsf] nDafO ;d"xdf cfcfk\mgf] xftaf6 gfk . 6]a'nsf] gfk slt xft / slt cª\u'n 

eof] l6kf]6 u/ . ;a}sf] gfkdf Ps¿ktf lsg cfPg 5nkmn u/ .   

k|fdfl0fs gfk -Standard Measurement_

gfksf PsfOx¿ b]z / 7fp“cg';f/ km/s x'g' x'“b}g . To;/L km/s ePdf n]gb]gsf] Jojxf/df 
c;lhnf] x'G5 . pbfx/0fsf nflu g]kfnuGhdf hf]v]sf] ! lsnf]u|fd ;fdu|L sf7df8f}“df 
hf]Vbf klg ! lsnf]u|fd g} x'g'kb{5, sd jf a9L x'g' x'“b}g . sf7df8f“}sf] ! lsnf]u|fd 9s 
/ g]kfnuGhsf] ! lsnf]u|fd 9ssf] lk08 a/fa/ ePdf dfq b'O{ 7fp“sf] gfk a/fa/ 
x'g ;S5 . To:t} g]kfnsf] ! lsnf]u|fd lk08 / ;+;f/sf cGo b]zx¿df x'g] ! lsnf]
u|fd lk08 klg a/fa/ x'g'kb{5 . hfkfgaf6 %)) ld6/ sk8f cfoft ubf{ g]kfndf klg 
%)) ld6/ g} x'g'kb{5 . g]kfndf /x]sf] ld6/ / hfkfgdf /x]sf] ld6/ :s]nsf] nDafO 
a/fa/ x'g'kb{5 . To:t} ;+;f/el/s} ld6/ :s]nsf] nDafOdf Ps¿ktf x'g'kb{5 . clg 
dfq gfkdf ;xL kl/df0f k|fKt ug{ ;lsG5 . o;sf nflu ;+;f/e/ Pp6} gfk k|0ffnL 
nfu' ul/g'kb{5 . gfksf ;fwgx¿ klg a/fa/ kl/df0fsf x'g'k5{ . o;/L ;+;f/el/ 
dfGotf k|fKt gfknfO{ k|fdfl0fs gfk elgG5 . 

;+;f/el/ dfGotf k|fKt gfksf] PsfOnfO{ k|fdfl0fs PsfO (Standard Unit) elgG5 . 

x/]s ef}lts kl/df0fsf] k|fdfl0fs PsfO x'G5 . pSt PsfOnfO{ :ki6;“u kl/eflift      
ul/Psf] x'G5 . h:t} M ! ld6/ eg]sf] slt nfdf] xf] t < 

g]kfnsf] gfktf}n ljefudf Pp6f nDafO gfKg] 58 /flvPsf] 5 . ;f] 58sf] nDafO l7s 
Ps ld6/ x'G5 . o;sf] nDafO c¿ b]zsf] ! ld6/;“u a/fa/ x'G5 . b]zel/sf ;a} 
ld6/ :s]nx¿ pSt 58sf] nDafO;“u a/fa/ x'g] u/L agfOPsf] x'G5 . pSt 58sf] 
nDafO  ;+;f/el/ dfGotf k|fKt x'G5 . o;sf/0f ld6/nfO{ k|fdfl0fs gfk elgG5 . To:t} 

lj|mofsnfk ! 
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lsnf]u|fd klg k|fdfl0fs gfk xf] . b}lgs hLjgdf pkof]uL s]xL ef}lts kl/df0fx¿sf] gfksf] 
oxf“ 5nkmn ul/G5 . 

gfksf ljleGg k|0ffnLx¿  

b]zel/ Pp6} gfk k|0ffnL / gfksf ;fdu|Lx¿sf] ljsf; ug{ plrt b]lvof] . ljleGg     
k|sf/sf cfw'lgs gfk k|0ffnLx¿sf] ljsf; / k|of]u eof] . o;cg';f/ gfksf ljleGg 
k|0ffnLx¿ k|rngdf cfP .  . gfksf s]xL k|0ffnLx¿ lgDglnlvt 5g\ M 

!= Pkm=kL=P;= k|0ffnL -FPS  System_

 o; k|0ffnLsf] k"/f ¿k km'6 -foot_, kfpG8 -pound_ / ;]s]G8 -second_ xf] . o; 
k|0ffnLdf nDafOsf] gfk km'6df, lk08sf] gfk kfpG8df / ;dosf] gfk ;]s]G8df  
ul/G5 . gfksf] of] k|0ffnL clwsf+z b]zdf k|rngdf 5}g .

@= ;L=hL=P;= k|0ffnL -CGS System_

 o; k|0ffnLsf] k"/f ¿k ;]lG6ld6/ -centimetre_, u|fd -gram_ / ;]s]G8 -second_   
xf] . o; k|0ffnLdf nDafOsf] gfk ;]lG6ld6/df, lk08sf] gfk u|fd PsfOdf / ;dosf] 
gfk ;]s]G8 PsfOdf ul/G5 . 

#= Pd=s]=P;=k|0ffnL -MKS System_

 o; k|0ffnLsf] k"/f ¿k ld6/ -metre_, lsnf]u|fd -kilogram_ / ;]s]G8 -second_  
xf] . o; k|0ffnLdf nDafOsf] gfk ld6/ PsfOdf, lk08sf] gfk lsnf]u|fd PsfOdf / 
;dosf] gfk ;]s]G8 PsfOdf lnOG5 . ;+;f/sf clwsf+z b]zx¿n] oxL k|0ffnLnfO{ 
ckgfPsf 5g\ . xfd|f] b]zdf klg oxL gfk k|0ffnL k|rngdf NofOPsf] 5 . lj1fgsf 
If]qdf klg oxL gfk k|0ffnL nfu' ul/Psf 5g\ . o; k|0ffnLnfO{ d]l6«s k|0ffnL -metric 
system_ klg elgG5 . 

nDafO  

ltd|f] 3/af6 ljBfno slt 6f9f 5 < ltd|f] z/L/sf] prfO slt 5 < a]Gr slt nfdf]  
5 < sk8fsf] rf}8fO slt 5 < pSt k|Zgx¿n] ljleGg j:t'sf] nDafOnfO{ ;ª\s]t ub{5 . 
nDafOnfO{ j:t'sf] Jof;, b'/L, prfO, rf}8fO, nDafO cflb zAbx¿ klg k|of]u ul/G5 . 

s'g} b'O{cf]6f laGb'x¿ larsf] b'/LnfO{ nDafO elgG5 .

a]Grsf] nDafO eGgfn] a]Grsf b'O{ 5]px¿df /x]sf s'g} laGb'x¿ larsf] b'/L eGg]  
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a'‰g'kb{5 . z/L/sf] prfO eGgfn] 6fpsfsf] dflyNnf] efub]lv k}tfnf;Ddsf] b'/L xf] . 

nDafOsf] gfk  -Measurement of Length_

gfKg'kg]{ j:t' / To;sf] nDafOsf cfwf/df ljleGg k|sf/sf pks/0fx¿ k|of]u u/L 
j:t'sf] nDafO gfKg] ul/G5 . To:tf s]xL pks/0fx¿ tn lbOPsf] 5 . 

ljleGg k|sf/sf :s]nx¿ ljleGg gfk sfo{ ug{ k|of]u ul/G5 . h:t} M Hofldlt aS;sf] 
:s]n 5f]6f] 5f]6f] b'/L gfKg k|of]u ul/G5 . s]xL nfdf] nDafO gfKg ! ld6/ nfdf] :s]n 
k|of]u ul/G5 . w]/} nfdf] b'/L jf nDafO gfKg nfdf] 6]ksf] k|of]u ul/G5 . gfk lnbf 
6]k jf :s]ndf z"Goaf6 k|f/De ug'{kb{5 . 

nDafOsf] PsfO

nDafO gfKg] k|fdfl0fs PsfO ld6/ xf] . ld6/eGbf ;fgf jf 7'nf PsfO klg x'G5g\ .      
ld6/eGbf ;fgf tyf 7'nf PsfO / ltgLx¿sf] ;DaGw lgDgfg';f/ 5 M

!))) ld6/ -ld_  ! lsnf]ld6/ -lsld_

!)) ;]lG6ld6/ -;]ld_ ! ld6/ 

!)  ldlnld6/ -ldld_  ! ;]lG6ld6/

Pp6f ld6/ :s]n n]pm . To;df n]lvPsf x/]s cª\sx¿sf lardf cª\lst w;f{x¿ ug . 
Ps cª\s / csf]{ cª\s larsf w;f{x¿ kQf nufpm . tL w;f{x¿n] cª\lst ug]{ gfksf] 
PsfO kQf nufpm . 

lk08

xfd|f] jl/kl/ ljleGg k|sf/sf kbfy{x¿ x'G5g\ . tL ;a}sf] lk08 x'G5 . sf7, 9'ª\uf, 
df6f], sfuh, kfgL, xfjf cflb ;a} kbfy{ x'g\ .

#) ;]ld :s]n    gfKg] lkmQf   ! ld6/ :s]n

lj|mofsnfk @ 
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Pp6f aflN6g jf lunf; n]pm . b'j}df kfgL e/ . lunf; prfn]/ x]/ . To;kl5 aflN6g 
prfn]/ x]/ . s'g rflx“ prfNg uf/f] 5 < aflN6gsf] kfgL prfNg lsg uf/f] eof] < lsgls 
aflN6gdf kfgL w]/} 5 . lunf;df kfgL yf]/} 5 . aflN6gdf kbfy{ w]/} 5 . lunf;df kbfy{ 
yf]/} 5 . cyf{t aflN6gdf kfgLsf] lk08 lunf;df eGbf w]/} 5 .

s'g} j:t'df ePsf] kbfy{sf] hDdf kl/df0fnfO{ lk08 elgG5 . 

ef}lts t/fh'df cfn' hf]v]sf] 

cfn'
9s

Pp6f l;ª\uf] rsdf rssf] kbfy{ w]/} x'G5 . 
To;df rssf] lk08 klg a9L x'G5 . Ps 6'j|mf 
rsdf kbfy{ yf]/} x'G5 . To;df rssf] lk08 
klg sd x'G5 . 

lk08sf] gfk 

xfdLn] x]/]/ jf prfn]/ dfq s'g} j:t'df 
ePsf] kbfy{sf] lk08sf] kl/df0f l7s;“u eGg  

;St}gf“} . kbfy{sf] lk08sf] lglZrt kl/df0f eGgnfO{ gfk]/ x]g'{kb{5 . kbfy{sf] lk08 
ef}lts t/fh' -beam balance_ af6 gflkG5 . ef}lts t/fh'df b'O{cf]6f Kofg -pan_  
x'G5g\ . Pp6f Kofgdf j:t' / csf]{ Kofgdf 9s /flvG5 . 9ssf] lk08 9sd} n]lvPsf] 
x'G5 . b'j}sf] lk08 a/fa/ ePkl5 t/fh'sf] 8G8L l;wf a:5 . 8G8L l7s l;wf 5 ls 
5}g x]g{ 8G8Lsf] lardf ;"rs -pointer_ /flvPsf] x'G5 . 

lj|mofsnfk $

Pp6f ef}lts t/fh' / ljleGg lk08sf 9sx¿ n]pm . t/fh'df Psflt/ ltd|f] lj1fg 
lstfa jf cGo j:t' /fv . csf]{lt/ 9s /fv / 8G8L l;wf gePdf 9sx¿ yk jf 
36fpm . l7s l;wf ePkl5 9ssf] lk08 slt 5 ug . ltd|f] lstfasf] lk08 slt /x]5 
;fyLx¿;“u 5nkmn u/ . 

lk08sf] PsfO

nDafOsf] PsfO ld6/ eP h:t} lk08sf] PsfO lsnf]u|fd xf] . lsnf]u|fdeGbf 7'nf / 
;fgf PsfO klg x'G5g\ . 7'nf] lk08 gfKg 7'nf] PsfO / ;fgf] lk08 gfKg ;fgf] PsfOsf] 
k|of]u ul/G5 . lk08sf PsfOx¿ / ltgLx¿sf] ;DaGw lgDgfg';f/ 5g\ M 

lj|mofsnfk # 
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 !))) ldlnu|fd   ! u|fd
 !))) u|fd -u|f=_ ! lsnf]u|fd -lsu|f_ 
 !)) lsnf]u|fd   ! lSjG6n -lSj_
 !) lSjG6n   ! d]l6«s 6g -d]6_

;do

xfdL s]xL gu/L a:bf jf s'g} sfd u/]/ a:bf klg ;do laTb} uPsf] x'G5 . xfdL  
ljBfnodf cfof}“ . 3/af6 ljBfno k'Ug s]xL ;do cjZo nfU5, slt ;do nfUof]  
t < xfdLn] cGbfhaf6 olt g} ;do nfUof] eg]/ lglZrt;fy eGg ;St}gf}“ . l7s ;do 
yfxf kfpg  gfKg'kb{5 . 3/af6 lg:sg' Pp6f 36gf eof] . ljBfno k'Ug' csf]{ 36gf 
eof] . tL b'O{ 36gfx¿larsf] cjlw g} ;do xf] . 

s'g} b'O{cf]6f 36gfx¿larsf] cjlwnfO{ ;do elgG5 .

;do gfKg] k|fdfl0fs PsfO ;]s]G8 xf] . ;]s]G8eGbf 7'nf PsfOx¿ ldg]6, 306f, lbg, 
xKtf, jif{ cflb x'g\ . 
 ^) ;]s]G8  ! ldg]6 
 ^) ldg]6  ! 306f
 @$ 306f  ! lbg
 & lbg  ! xKtf 
 #^% lbg  ! jif{ 

;dosf] PsfO

 ! lbgdf slt ;]s]G8 x'G5 < lx;fa u/L x]/f}“ . 
 ! lbg   @$ 306f  @$  ^) ldg]6 -! 306f a/fa/ ^) ldg]6 x'“bf_
  @$ ^)  ^) ;]s]G8 -! ldg]6 a/fa/ ^) ;]s]G8 x'“bf_
  *^$)) ;]s]G8
To;sf/0f, ! lbgdf *^$)) ;]s]G8 x'G5 . 

! lbgsf] *^$)) v08sf] ! v08 ;donfO{ ! ;]s]G8 elgG5 . 

;dosf] gfk 

;do gfKg ljleGg pks/0fx¿ agfOPsf x'G5g\ . ;do gfKg] pks/0fnfO{ 38L  
elgG5 . ljleGg k|sf/sf 38Lx¿ tn lrqdf b]vfOPsf 5g\ . 
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ltdL cfk\mgf] 3/af6 :s'n k'Ug slt ;do nfU5 cGbfh u/ . 3/af6 :s'n k'Ug slt ;do 
nfU5 gf]6 u/ . cfk"mn] cGbfh u/]sf] ;do / 3/af6 :s'n k'Ug] jf:tljs ;dodf s] cGt/ 
kfof} 5nkmn u/ . 

  gf8L 38L   6]a'n 38L    leQ] 38L

;f/f+z

lj|mofsnfk ! 

k|of]ufTds lj|mofsnfk

lj|mofsnfk ! cWoog u/L :yfgLo gfksf lglZrt PsfOx¿ k|of]u u/L ljleGg j:t'x¿sf] 
gfk n]pm . pSt k|of]usf cfwf/df cfÇgf] lgisif{ n]v .

!= lk08, nDafO, If]qkmn, cfotg cflbnfO{ ef}lts kl/df0f elgG5 . 
@= :yfgLo k|0ffnLsf] gfk ;a} 7fp“df Psgf; x'“b}g . 
#= ;+;f/el/ dGotf k|fKt gfknfO{ k|fdfl0fs gfk -standard unit_ elgG5 . 
$= ljleGg k|sf/sf gfkx¿ lgDglnlvt 5g\ M 
  -s_ Pkm=kL=P;= M km'6 kfpG8 ;]s]G8 k|0ffnL
  -v_ ;L=hL=P;= M ;]lG6ld6/ u|fd ;]s]G8 k|0ffnL
  -u_ Pd=s]=P;= M ld6/ lsnf]u|fd ;]s]G8 k|0ffnL
%= b'O{ laGb'x¿larsf] b'/LnfO{ nDafO elgG5 . 
^= nDafO gfKg] k|dfl0fs PsfO ld6/ xf] .
&= j:t'df ePsf] kbfy{sf] kl/df0fnfO{ lk08 elgG5 . 
*=  ef}lts lk08 t/fh'af6 gflkG5 . lk08sf] PsfO lsnf]u|fd xf] . 
(= b'O{cf]6f 36gfx¿larsf] cjlwnfO{ ;do elgG5 . 
!)= ;do gfKg] PsfO ;]s]G8 xf] . 38Laf6 ;do gflkG5 . 
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cEof; 

!=  vfnL 7fp“ e/ M  

 -s_ w]/} kbfy{ ePsf] j:t'sf] =============a9L x'G5 . 

 -v_  b'O{ 36gfx¿larsf] cjlwnfO{ ========== elgG5 . 

 -u_  s'g} j:t'sf] lk08  ============== af6 gflkG5 . 

@=  lbOPsf pQ/x¿dWo] Pp6f ;xL pQ/ 5fg M

 -s_  nDafO gfKg] k|fdfl0fs PsfO s'g xf] < 

  -c_ km'6  -cf_ uh  -O_ OGr -O{_ lsnf]ld6/

 -v_  ! lbgdf slt ;]s]G8 x'G5 < 

  -c_ *^$)) ;]s]G8   -cf_ *$^)) ;]s]G8

  -O_ $*^)) ;]s]G8    -O{_ ^*$)) ;]s]G8  

 -u_  lk08sf] k|fdfl0fs PsfO s'g xf] < 

  -c_ kfp08  -cf_ lsnf]u|fd  -O_ wfgL{ -O{_ 6g 

 -3_  s'g k|0ffnLaf6 lnOPsf] gfk ;xL x'“b}g < 

  -c_ :yfgLo k|0ffnL    -cf_ Pkm=kL=P;= k|0ffnL  

  -O_ ;L=hL=P;= k|0ffnL   -O{_ Pd=s]=P;= k|0ffnL

#=  tnsf k|Zgx¿sf] pQ/ n]v M 

 -s_  k|fdfl0fs PsfO eg]sf] s] xf] < 

 -v_  lk08sf] kl/efiff n]v . 

 -u_  ;dosf] cfwf/e"t PsfO eg]sf] s] xf] < 

 -3_  k/Dk/fut gfkdf x'g] b'O{cf]6f q'l6x¿ n]v .

 -ª_ k"0f{ ¿k n]v . 

  -c_ Pd=s]=P;= -cf_ ;L=hL=P;=  O_ Pkm=kL=P;= 

 -r_  k|fdfl0fs gfksf] cfjZostf lsg eof] < pbfx/0f;lxt k'li6 u/ .  
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@@
dflg;x¿ ljleGg sfo{x¿ ub{5g\ . lx“8\g', bu'g{', v]Ng', v]t vGg', ef/L af]Sg', n]Vg', k9\g', 
cflb ljleGg sfdx¿ x'g\ . s'g} klg sfo{ ug{ ansf] cfjZostf kb{5 . alnof] dflg;n]      
w]/} sfo{ ug{ ;S5 . sdhf]/ -an sd ePsf]_ dflg;n] yf]/} dfq sfo{ ub{5 . dflg; 
h:t} d]l;gx¿af6 klg an pTkGg x'G5 . uf8Ln] w]/} ef/L af]s]/ klg 6f9f 6f9f;Dd  
bf}l8g ;S5 . To:t} 3f]8f, vRr/, uf]?, e}“;L, uwf cflb hgfj/n] klg dflg;sf nflu 
ljleGg sfd ubf{ an k|of]u ub{5g\ . ca ann] s] sfo{ u5{, cWoog u/f}“ .

ann] lgDglnlvt b'O{cf]6f sfo{ ub{5 M 

!= tfGg] -Pull_ / @= 3r]6\g]  -Push_
j:t'nfO{ tfGbf jf 3r]6\bf j:t'sf] cj:yfdf kl/jt{g cfp“5 . o;/L j:t'sf] cj:yfdf kl/jt{g 

ug]{ jf ug{ vf]Hg] afx\o tŒjnfO{ an elgG5 .

ansf] c;/ 

ann] j:t'df ljleGg k|sf/n] c;/ ub{5 . s]xL c;/x¿ lgDg lnlvt 5g\ M

an / ult 
(Force and Motion)

 7]nf uf8f ws]n]sf]

-s_ ann] l:y/ j:t'df rfn pTkGg u5{ 

s'g} l:y/ cj:yfdf /x]sf] j:t'nfO{ kof{Kt 
an nufO{ ws]Nbf pSt j:t'n] :yfg kl/jt{g  
ub{5 . j:t'n] :yfg kl/jt{g ug'{nfO{ g} rfn 
ePsf]] dflgG5 . 

tn lbOPsf] lrqdf Pp6f 7]nf uf8fdf  
s]xL ;fdfg /fvL ws]n]sf] b]vfOPsf] 5 . pSt  
7]nf ws]Ng dflg;n] an k|of]u u/]sf] 5 . 
To:t} Ps hgf s]6fn] ;fOsnsf] kfpbfgdf 
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v'6\6fn] ws]Nbf ;fOsn u'8]sf] 5 . cfk\mgf] an k|of]u u/L ;fOsnnfO{ rfndf NofOPsf]  
5 . km'6an v]Nbf klg km'6annfO{ v'6\6fn] xfGg'kb{5 . v'6\6fsf] ann] km'6an rfndf cfp“5 .

-v_ ann] rfndf /x]sf] j:t' /f]S5 

s'g} j:t' u'l8/x]sf] 5 eg] To;nfO{ /f]Sg an k|of]u ug{'kb{5 . u'l8/x]sf] ;fOsnnfO{  
/f]Sg a|]s nufpg'kb{5 . a|]s nufp“bf an k|of]u x'G5 . o;/L k|of]u ePsf] ann] 
;fOsnsf] ult sd x'G5 / cGTodf /f]lsG5 . aflx/L an k|of]u gul/sg rfndf /x]sf] 
j:t'nfO{ /f]Sg ;lsGg . 

-u_ ann] j:t'df k|j]u pTkGg ub{5 

l:y/ j:t'df aflx/L an k|of]u ubf{ rfn pTkGg eP h:t} rfndf /x]sf] j:t'df an k|of]u 
ubf{ j:t'sf] ultdf kl/jt{g cfp“5 . j:t'sf] ultdf cfpg] kl/jt{gnfO{ k|j]u elgG5 .  

-3_ ann] j:t'sf] cfsf/ kl/jt{g ub{5 
s'g} klg j:t'df an nufp“bf To;sf] cfsf/ kl/jt{g x'g ;S5 .

Pp6f sfuhsf] a6\6fnfO{ xftdf /fv]/ csf]{ xftn] lyr]/ x]/ . To;sf] cfsf/ kl/jt{g x'G5 . 
To:t} g/d df6fsf]] 8NnfnfO{ hldgdf /fv]/ v'6\6fn] s'Nr]/ x]/ . s] To;sf]cfsf/ kl/jt{g  
eof] < v'6\6fn] s'Nrbf an k|of]u x'G5 / df6fsf] 8Nnfsf] cfsf/ kl/jt{g eO{ r]K6f] aG5 .  

lj|mofsnfk @ 

l;l/Ghsf] 6'Kkf] cf}“nfn] 5f]k]/ 
lk:6g bafOPsf]

-ª_ ann] s]xL j:t'sf] cfotg kl/jt{g ub{5 

ann] w]/} h;f] 7f]; j:t' / t/n j:t'sf] cfotg  
kl/jt{g ug{ ;Sb}g t/ Uof;sf] cfotgdf kl/jt{g  
ub{5 . km'6an, ;fOsnsf] 6\o'a, uf8Lsf] 6\o'adf xfjf e/]sf]  
b]v]sf 5f} < tL j:t'x¿df c6fpg] eGbf w]/} a9L xfjf sf]Rg] 
ul/G5 . o;/L sf]Rbf xfjfsf] cfotg sd x'G5 . 

;'O{ gePsf] Pp6f gof“ l;l/Gh n]pm . Ps cf}“nfn] 6'Kkf]df Kjfn aGb u/ . ca l;l/Ghsf] 
lk:6g csf]{ cf}“nfn] ws]n . clnslt ws]n]kl5 ws]Ng ufx|f] cg'ej x'g] 5, lsg < l;l/Ghleq 
s] 5  xf]nf < l;l/Ghleq xfjf x'G5 . xfjf kf/bz{s ePsfn] b]lv“b}g . lk:6gnfO{ ws]Nbf xfjf  
sf]lrG5 . xfjfsf] cfotg s]xL sd x'G5 . o;/L ann] j:t'sf] cfotg kl/jt{g ub{5 . 

lj|mofsnfk ! 
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ansf] gfk / PsfO

dflg;, hgfj/ / ljleGg k|sf/sf d]l;gx¿df pTkGg x'g] an ;a} a/fa/ / Psgf;sf]   
x'“b}g . pbfx/0fsf nflu kfgL ePsf] ;fgf] aflN6g prfNg yf]/} an / 7'nf] aflN6g 
prfNbf w]/} an nufpg'kb{5 . To:t} ;fOsn rnfp“bf klg ;fOsnsf] ult a9fpg 
a9L ansf] k|of]u ug'{kb{5 . df]6/ uf8LnfO{ l56f] ultdf hfg a9L ansf] cfjZostf 
kb{5 . ansf] kl/df0f -magnitude_ 36a9 eO/xg] x'“bf s'g a]nf slt ansf]  
k|of]u ePsf] 5 eGg] yfxf kfpg gfk lng'kb{5 . an sdfgL t/fh'åf/f gflkG5 . 
annfO{ Go'6g -N_ PsfOdf gflkG5 .  

j:t'sf] rfn 

:yfg kl/jt{gsf lx;fan] s'g} klg j:t' lgDg lnlvt b'O{dWo] Ps cj:yfdf x'G5 . 

!= lj>fd cj:yf -Rest_  @= rfn cj:yf -Motion_

lj>fd cj:yf  

jl/kl/ /x]sf cGo j:t'sf] bf“hf]df :yfg kl/jt{g gu/L l:y/ /x]sf] j:t'sf] cj:yfnfO{ 
lj>fd cj:yf elgG5 . h:t} M sIffleq /x]sf a]Gr, 6]a'n, lstfa, al;/x]sf 5fq, 
5fqf cflb lj>fd cj:yfsf pbfx/0fx¿ x'g\ . To:t} 3/, ?v, lah'nLsf] vDaf, k'n, 
hldg, kxf8, r6\6fg cflb klg lj>fd cj:yfd} 5g\ . 

rfn cj:yf 

jl/kl/sf cGo j:t'sf] bf“hf]df :yfg kl/jt{g ul//x]sf j:t'sf] cj:yfnfO{ rfn cj:yf 
elgG5 . h:t} M alu/x]sf] kfgL, u'l8/x]sf] ;fOsn, rln/x]sf] uf8L, pl8/x]sf] r/f,    
lx“l8/x]sf] dflg; cflb rfn cj:yfdf x'G5g\ . dflg; lx“8\bf klg nuftf/ :yfg  
kl/jt{g eO/xG5 . To;}n] s]xL j]/cl3 3/af6 lx“8]sf] ljBfyL{ ljBfno k'U5 .

l:y/ cj:yfsf] j:t' / rfn cj:yfsf] j:t'df s] s] leGgtf x'G5 . 5nkmn u/L l6kf]6  
u/ . kf“r ldg]6leq l6kf]6 ul/Psf] s'/f lzIfsnfO{ b]vfpm .  

ljleGg k|sf/sf rfn  

;a} j:t'sf] rfn klg Ps} k|sf/sf] x'“b}g . ljleGg k|sf/sf rfnx¿dWo]  s]xL 
lgDglnlvt 5g\ M 

lj|mofsnfk # 
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lj|mofsnfk ^ 

-s_ 6«fG;n]6/L rfn -Translatory Motion_ 

@ ld6/ hlt nfdf] Pp6f 6'j|mf wfufsf] dbtn] sfnf]kf6Ldf 7f8f] /]vf sf]/ . o;sf nflu 
pSt wfuf]sf] Ps 5]pdf 9'ª\uf em'G8\ofpm . 9'ª\uf em'G8\ofOPsf] wfuf]cg';f/ l;wf /]vf 
sf]/ . 9'ª\uf s;/L v:of] < 9'ª\uf Pp6} lbzfdf -;f]em}_ v:5 . 9'ª\ufsf] k|To]s efusf] ult 
klg ;dfg x'G5 . o:tf] k|sf/sf] rfnnfO{ 6«fG;n]6/L rfn elgG5 . l;wf ePsf] cj:yfdf 
dflg;, uf8L, ;fOsn cflbsf] rfn klg 6«fG;n]6/L g} x'G5 .  

-v_ ;s'{n/ rfn -Circular Motion_ 

Ps 6'j|mf ;fgf] sf7nfO{ wfufn] alnof];“u af“w . 
wfufsf] csf] { 5]p ;dft]/ 3'dfpm . sf7sf] 6'j|mf 
xftsf] jl/kl/ j[Qfsf/ af6f ]df 3'D5 . wfufn] 
ubf{ sf7 km'Ts]/ hfg ;St}g . cGoyf of] k'mTs]/  
k/ k'U5 . 

o;/L j[Qfsf/ kydf s'g} j:t' 3'ld/xg' -kl/j|mdf ug'{_ nfO{ 
;s'{n/ rfn elgG5 . 

-u_ cf]l;n]6/L rfn -Oscillatory Motion_ 

Pp6f ux'|ª\uf] j:t' -kmnfd jf 9'ª\ufsf] 8Nnf]]_ nfO{ cfwf ld6/ 
hlt nfdf] wfuf]df em'G8\ofpm . pSt 8Nnf]nfO{ cln k/;Dd 
tfg]/ 5f]8 . pSt 8Nnf] ;f]xL af6f] cf]xf]/ bf]xf]/ ub{5 . cf]xf]/  

bf]xf]/ eg]sf] A :yfgaf6 B / B af6 A / km]l/ A af6 C / 
C af6 A k'U5 . k'gM ToxL j|md bf]xf]l/P/ rfndf /xG5 . o:tf] 
k|sf/sf] rfnnfO{ cf]l;n]6/L rfn elgG5 . 

-3_ /fG8d rfn -Random Motion_ 

xfjf ax“bf slxn]sfxL“ w'nf] p8\5 . o;/L p8]sf] w'nf] sxL“ leQfdf 7f]lsof] eg] xfjfsf 
;fy} w'nf]n] klg lbzf kl/jt{g ub{5 . w'nf]sf] rfnsf] Pp6} lglZrt lbzf x'“b}g .  

lj|mofsnfk $ 

lj|mofsnfk % 

 k]G8'nd xlNn/x]sf]
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Ps kfgf sfuh jf la?jfsf kftnfO{ sl/a @ ld6/ hlt dflyaf6 v;fn . sfuh v:bf 
o;sf] rfn cjnf]sg u/ . s] sfuh l;wf v:of] < sfuh Pp6} lbzfdf l;wf v:b}g . 
o;/L v:g] lbzf / ult lglZrt gePsf] rfnnfO{ /fG8d rfn elgG5 .

lj|mofsnfk ^ nfO{ k|of]ufTds lj|mofsnfk u/L b]vfpm .

;f/f+z

!= tfGg] jf 3r]6\g] afx\o lj|mofnfO{ an elgG5 . 

@= ann] l:y/ j:t'df rfn pTkGg u5{ / rfndf /x]sf] j:t'nfO{ /f]S5 . 

#= ann] j:t'df k|j]u pTkGg u5{ .

$= ann] j:t'sf]  cfotg kl/jt{g u5{ .

%= ann] j:t'sf] cfsf/ kl/jt{g u5{ .

^= annfO{  Go'6g PsfOdf gflkG5 . 

&= s'g} j:t' Ps :yfgaf6 csf]{ :yfgdf kl/jt{g ubf{ Tof] j:t' rfndf cfp“5 .

*= j:t'sf] rfn ljleGg k|sf/sf x'G5g\, h:t} M 

 -s_  6«fG;n]6/L rfn   -v_ ;s'{n/ rfn

 -u_  cf]lS;n]6/L rfn   -3_ /fG8d rfn

cEof;

!=  vfnL 7fp“ e/ M 

 -s_ vl;/x]sf] sfuhsf] 6'j|mfsf]  rfnnfO{ =============== elgG5 .  

 -v_ j:t'n] :yfg kl/jt{g ul//x]sf] cj:yfnfO{ ========= elgG5 . 

k|of]ufTds lj|mofsnfk

lj|mofsnfk & 
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 -u_ dfly kmfn]sf] 9'ª\uf hldglt/} v:g'sf]  sf/0f ============= xf] . 

 -3_ j:t'sf] cfsf/ kl/jt{g ug{ =============== rflxG5 .  

@=  lbOPsf pQ/x¿dWo] Pp6f ;xL pQ/ 5fg M 

 -s_  s'g} klg j:t'sf ultdf x'g] kl/jt{gnfO{ s] elgG5 < 

  -c_ rfn    -cf_ k|j]u 

  -O_ j]u    -O{_ ult

 -v_  s'g ann] tfGg]  sfo{ dfq ub{5 < 

  -c_ df+;k]zLo an   -cf_ 3if{0f an  

  -O_ u'?Tjfsif{0f an   -O{_ r'DasLo an  

 -u_  ann] s'g sfo{ u5{ < 

  -c_ j:t'sf] rfn /f]Sg]  -cf_ j:t'sf] lk08 kl/jt{g ug]{  

  -O_ l:y/ j:t'nfO{ l:y/ g} /fVg]  -O{_ j:t'sf] tf}n kl/jt{g ug]{ 

 -3_  /f]6]lkª  v]Nbf s'g k|sf/sf] rfn x'G5 < 

  -c_ ;s'{n/    -cf_ /fG8d  

  -O_ 6«fG;n]6/L   -O{_ cf]lS;n]6/L 

#= tnsf k|Zgx¿sf] pŒf/ n]v M 

 -s_  ansf] kl/efiff n]v . 

 -v_  ansf j:t'df kg]{ s'g} ltg cf]6f c;/x¿ n]v .  

 -u_  ann] j:t'sf] cfotg kl/jt{g ub{5 egL s;/L b]vfpg ;lsG5 < j0f{g u/ . 

 -3_  u'l8/x]sf] ;fOsnsf] ult a9fpg s] ug'{kb{5 < 

 -ª_  cf]lS;n]6/L rfn eg]sf] s] xf] < 

 -r_  rª\uf p8fp“bf wfuf] r'“l8P/ v;]sf] rª\ufsf] rfn s:tf] x'G5 < 

 -em_  ;s'{n/ rfn eg]sf] s] xf] < Pp6f pbfx/0f;lxt n]v .   
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#
3/, sf/vfgf, ljBfno, sfof{no cflb 7fp“df ljleGg k|sf/sf pks/0fx¿ / 
Hofjnx¿sf] k|of]u ul/G5 . tL pks/0fn]] sfd ;DkGg ug{ ljleGg lsl;dn] dbt 
ub{5 . h:t} M s}“rL, ;/f}tf], rSs', r'n];L, aGr/f], xl;of, l;of], k]r, Ps kfª\u|] 
l3gL{, Knf;, k]lGr;, k]rs; -screw driver_, /]Gr' cflb . o:tf pks/0fx¿n] sfdnfO{ 
;lhnf] / l56f] ug{ dbt ub{5 . sfdnfO{ ;lhnf] / l56f];“u ;DkGg ug{ ;xof]u  
ug]{ pks/0fx¿nfO{ ;/n oGq elgG5 . pbfx/0fsf nflu cfn' sf6\g'k¥of] eg] rSs' jf 
r'n];Lsf] dbtn] l56f] / ;lhnf];“u sf6\g ;lsG5 . To:t} sk8f ;lhnf];“u sf6\g'k¥of] 
eg] s}“rLsf] ;xof]u lng'kb{5 .

;/n oGq 
(Simple Machine)

#

wft' sf6\g] s}“rL    unsf] k|of]u

aGr/f]    Ps kfª\u|] 7]nfuf9f   l3gL{sf] k|of]u

;/n oGqsf sfdx¿

lgDg lnlvt tflnsf agfO{ !) cf]6f pks/0fsf] gfd n]v . tL s'g pks/0fn] s] sfo{ 
ug{ dbt ub{5g\, To;sf] sfd klg n]v . gd'gfsf nflu s]xL pks/0fsf] gfd / sfd 
tn lbOPsf] 5 .
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 pks/0f jf Hofjn   sfd -sfo{_

!= rSs' ljleGg j:t'x¿, h:t} M cfn', uf]ne]8f cflb sf6\g 
@= s}“rL  sk8f sf6\g 
#= a~r/f] bfp/f sf6\g 

o;/L b}lgs hLjgdf cfOkg]{ sfd ;DkGg ug{ dbt ug]{ pks/0fnfO{ ;/n oGq  
elgG5 . ;/n oGq eGgfn] Pp6} dfq Hofjn jf pks/0f xf] eGg] a'lemG5 . t/ hl6n 
oGqdf w]/} cf]6f ;–;fgf ;/n oGqx¿ ldnfP/ agfOPsf] x'G5 . o;df w]/} ;/n 
oGqx¿n] ;+o'St ¿kn] sfo{ u/]sf x'G5g\ . n'uf l;pg] snleq w]/}} kf6{k'hf{x¿ x'G5g\ . 
tL k|To]s kf6{ Pp6f  ;/n oGq x'g\ . ;/n oGq df+;k]zLo anaf6 ;~rfng x'G5 . 
t/ hl6n oGqnfO{ c¿ zlStaf6 klg ;~rfng ug{ ;lsg] x'G5 . 38LnfO{ Aof6«Laf6 
;~rfng ug{ ;lsG5 . n'uf l;pg] snnfO{ ljB't\af6 klg ;~rfng ug{ ;lsG5 .

;/n oGqsf] pkof]lutf

;/n oGqn] b}lgs hLjgdf cfOkg]{ ljleGg sfo{ ug{ dbt ub{5 . o;nfO{ ;/n oGqsf] 
pkof]lutf elgG5 . o;sf pkof]lutfx¿ 
lgDg lnlvt k|sf/sf  5g\ M 

-s_  sfd ug{ ;lhnf] agfp“5 
-v_  sfd l56f] ug{ dbt ub{5 
-u_  ansf] lbzf kl/jt{g ub{5 

-s_ ;/n oGqn] sfd ug{ ;lhnf]] agfp“5  

s'g} klg sfd ug{ xfdLn] an nufpg'kb{5 . 
anlagf s'g} sfo{ klg ;DkGg x'g ;St}g . 
pbfx/0fsf nflu !)) lsnf]u|fd hlt lk08 ePsf]Pp6f 7'nf] 9'ª\uf kN6fpg'kg]{  eof] . ca 
Tof] 9'ª\uf xfdL PSn} kN6fpg ;St}gf}“ lsgeg] Ps hgfsf] an 9'ª\uf kN6fpg kof{Kt x'“b}g 
. t/ s'g} ;/n oGqsf] dbt lnPdf pSt 9'ª\uf ;lhn} kN6fpg ;lsG5 . 9'ª\uf kN6fp“bf 
lrqdf h:t} xfdLn] ;/n oGqaf6 an nufpg'kb{5 . xfdLn] nufPsf] an ;/n oGqn] 
k|jw{g -a9fpg] sfo{_ ub{5 . dfgf}“ ls 9'ª\uf kN6fpg Pp6f pTtf]ns -kmnfdsf] nfdf] 8G8L_  
k|of]u ul/Psf] 5 . pSt 8G8L 9'ª\ufsf] d'lg 3';f/]/ 9'ª\uf glhs} pTtf]ns d'lglt/  
csf]{ ;fgf] 9'ª\uf /flvG5 . ca pTtf]nssf] csf]{ 5]pdf an nufO{ bafp“bf 9'ª\uf 

unsf] dbtn] 9'ª\uf kN6fPsf]

tf}n

an
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klN6G5 . oxf“ kN6fpg'kg]{ 7'nf] 9'ª\uf nf]8 eof] eg] ;fgf] 9'ª\uf]n] l:y/ ljGb' -cfnDa_ 
sf] sfd ub{5 . o;/L yf]/} ann] w]/} nf]8 p7fpg' k/]df cfnDab]lv nf]8;Ddsf]  
b'/LeGbf cfnDab]lv an -Okmf]6{_ nufpg] 7fp“;Ddsf] b'/L nfdf] x'g'kb{5 . cfnDab]lv 
an;Ddsf] b'/L hlt nfdf] eof] Tolt g} sfd ug{ ;lhnf] -yf]/} an nufP k'Ug]_ x'G5 .  
;/n oGqdf yf]/} an nufp“bf oGqn] w]/} nf]8 p7fpg ;S5 . 

-v_ ;/n oGqn] sfd l56f] ug{ dbt u5{  

xfdLn] ug'{kg]{ sfd ;/n oGqaf6 ubf{ l56f] x'G5 . sd ;dodf w]/} sfd ;DkGg 
ug{ ;lsG5 . pbfx/0fsf nflu s}“rLnfO{ lnp“ . s}“rLn] sk8f sf6\bf l;wf klg x'G5 
/ sfl6Psf] 7fp“ ;kmf klg x'G5 . sk8f l56f] ultdf sf6\g ;lsG5 . gfkcg';f/ 
sk8f sf6\g s}“rLsf] dbtlagf uf/f] x'G5 . o:t} ;fj]nsf] pbfx/0f lnp“ . ;fj]nn] 
s'g} 7fp“sf] df6f] kmfNg' kbf{ l56f] sfd x'G5 . ToxL df6f] ;fj]nsf] dbtlagf w]/} l9nf] 
x'G5 . s'g s'g ;/n oGqn] l56f] ultdf sfo{ ug{ dbt ub{5, cfk;df 5nkmn u/ . 

-u_ ;/n oGqn] ansf] lbzf kl/jt{g ug{ dbt u5{  

cfk\mgf] cg's"n lbzfdf an nufpg kfp“bf sfo{ ug{ ;lhnf] x'G5 . To:t} cg's"n 
lbzflt/ an nufpg gkfp“bf sfd ug{ cK7]/f] x'G5 . ca ansf] dbtn] 9'ª\uf kN6fpg] 
pbfx/0fnfO{ cWoog u/f}“ . xftn] pSt 9'ª\uf kN6fp“bf dflylt/ prfNg' kg]{ x'G5 . 
dflylt/ p7fpg an nufpg kbf{ cK7]/f]] x'G5 / ;dfpg] 7fp“ klg /x“b}g . t/ prfNbf 
an tnlt/ nufOG5 / ;lhn};“u 9'ª\uf prflnG5 . o;}u/L l3gL{sf] dbtn] s'g} ux'ª\
uf] j:t' dflylt/ prfNbf an tnlt/ nfU5 / ;lhn};“u j:t' dfly prflnG5 . o;/L 
l3gL{n] ansf] lbzf kl/jt{g ug{ ;3fp“5 . ;/n oGqsf] ;xof]u lnO{ sfo{ ubf{ ansf] 
lbzf kl/jt{g ug{ dbt ub{5 . 

s}“rLn] sk8f sf6]sf] ;fj]nn] df6f] kmfn]sf]
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;/n oGqn] ansf] lbzf kl/jt{g ub{5 eGg] tYonfO{ k|of]uåf/f b]vfpm . 

!= b}lgs hLjgdf cfOkg]{ sfo{ ;lhnf];“u ug{ dbt ug]{ ;–;fgf Hofjn / pks/0fnfO{ 
;/n oGq elgG5 . 

@= ;/n oGqsf] pkof]lutf lgDgfg';f/ 5g\ M
 -s_ ;/n oGqn] sfd ug{ ;lhnf] kf5{ .
 -v_ ;/n oGqn] sfd l56f] ug{ dbt u5{ . 
 -u_ ;/n oGqn] an nufpg] lbzf kl/jt{g ug{ dbt u5{ .

#= rSs', r'n];L, l3gL{, s}“rL cflb ;/n oGq x'g\ . 

cEof;

!=  vfnL 7fp“ e/ M 

 -s_ xftn] sk8f sf6\g'eGbf s}“rLn] sk8f sf6\g ============= x'G5 . 

 -v_ k]lGr; Pp6f ================== xf] . 

 -u_ r'n];Lsf] k|of]un] sfd ============ ug{ ;lsG5 . 

 -3_ b}lgs hLjgdf sfd ;lhnf];“u ug{ =========== n] dbt u5{ . 

 -ª_ ;/n oGqn] sfd ubf{ ============ lbzf kl/jt{g u5{ . 

@=  lbOPsf pTt/x¿dWo] Pp6f ;xL pŒf/ 5fg M 

 -s_  ;/n oGq s]]nfO{ elgG5 < 

  -c_  sfdnfO{ ;lhnf] agfpg] oGq 

  -cf_ sfdnfO{ l56f] ;DkGg ug{ ;xof]u ug]{ oGq 

k|of]ufTds lj|mofsnfk
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  -O_ sfdnfO{ l56f] / ;lhnf];“u ;DkGg ug]{ oGq  

  -O{_ dflysf ;a} x'g\ .

 -v_ lgDg lnlvtdWo] s'g ;/n oGq xf]Og < 

  -c_ e¥ofª  -cf_ Ps kfª\u|] 7]nf  

  -O_ l3gL{   -O{_ lah'nLsf] n7\7f 

 -3_ s'g cj:yfdf nufPsf] eGbf w]/} an pTtf]nsn] lbG5 < 

  -c_ nf]8sf]] b'/L nfdf] x'“bf  -cf_ ansf] b'/L nfdf] x'“bf 

  -O_ nf]8 / ansf] b'/L a9L x'“bf  -O{_ nf]8 / an glhs x'“bf

#= tnsf k|Zgx¿sf] pŒf/ n]v M 

 -s_  s:tf] pks/0fnfO{ ;/n oGq elgG5 < 

 -v_ s'g} kf“r cf]6f ;/n oGqx¿sf] gfd n]v .

 -u_  ;/n oGqaf6 x'g] tLg cf]6f pkof]lutfx¿ n]v . 

 -3_  s}“rL, aGr/f], r'n];L, l;of] / xyf}8fsf] Pp6f Pp6f sfd n]v .

 -ª_  ;/n oGqn] sfddf hf]lvdaf6 arfp“5 . ;f] egfOnfO{ k'li6 u/ . 

 -r_  ltd|f] 3/df s'g s'g sfo{sf nflu ;/n oGq k|of]u ul/G5 < s'g} ltg 
cf]6f sfo{ n]v . 

 -5_  s'g} u?ª\uf] j:t'nfO{ xftn] prfNg'eGbf unn] prfNg' pko'St x'G5 . o;sf 
b'O{ cf]6f sf/0f;lxt k'li6 u/ .
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$$
;Dk"0f{ hLjhGt' / jg:kltx¿sf nflu tfk cTofjZos zlSt xf] . hf8f] df};d 
;'? ePkl5 jg:kltx¿df kft emg]{ u/]sf] b]v]s} xf}nf . k|foh;f] la?jfx¿ ;'s]/  
hfG5g\ . olb /]l8of], kqklqsf, 6]lnlehg cflbaf6 ;dfrf/ ;'Gg] u/]sf] eP x/]s jif{ 
hf8f]n] s7\ofª\lu|P/ s]xL dflg; dg]{ u/]sf] yfxf xf]nf . Tolt dfq xf]Og vfgf ksfpg, 
ljleGg pBf]u, sf/vfgf / oftfoftsf ;fwgx¿ ;d]t tfkåf/f ;~rfng x'G5g\ . km]l/ 
w]/} udL{ eof] eg] klg c;'ljwf / c;lhnf] x'G5 . To;}n] tfk w]/} x'g' klg ;hLjx¿sf 
nflu /fd|f] xf]Og . 

tfk Ps k|sf/sf] zlSt xf] . cGo k|sf/sf] zlStnfO{ tfk zlStdf ¿kfGt/ ug{  
;lsG5 . To:t} tfknfO{ klg cGo k|sf/sf] zlStdf ¿kfGt/ ug{ ;lsG5 . . 

tfksf] ;|f]t -Source of  Heat_ 

h'g j:t' jf hxf“af6 tfk k|fKt x'G5 To;}nfO{ tfksf] ;|f]t elgG5 . tfksf k|d'v  
;|f]tx¿ o; k|sf/ 5g\ M 

tfk 
(Heat)

!= ;"o{ -Sun_ 

tfksf ] k |d 'v k|fs[lts ;|f ]t ; "o { xf ] eGg ]  
s'/f xfdL ;a}nfO{ yfxf 5 . hf8f]sf a]nf 
Psl5g 3fd gnfUbf xfdLnfO{ lr;f] cg'ej  
x'G5 . lbgdf eGbf /ftdf hf8f] x'g'sf] sf/0f klg   
/ftdf ;"o{sf] tfk gcfpg] sf/0fn] xf] . olb ;"o{af6 
tfk k|fKt gx'g] ePsf] eP k[YjLdf hLjx¿ /xg] 
lyPgg\ . ;"o{af6 k|fKt tfkn] hldg, xfjf / kfgL tfTg'sf ;fy} cGo w]/} sfdx¿ ul/
G5 . ;"o{sf] tfkn] ubf{ g} kfgL afkm agL hnrj|m ;~rfng  x'G5 . cfhef]ln ;f}o{ 
r'nf]af6 kfgL ttfpg] / ;f}o{ Aof6«Laf6 ljB't\ pTkfbg ul/G5 . 

3fd tflk/x]sf]
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@= h}ljs OGwg -Bio-fuel_ 

jg:kltaf6 k|fKt x'g] bfp/f, k/fn, 5\jfnL, u'O“7f, h}ljs Uof; cflbnfO{ h}ljs OGwg 
elgG5 . oL kbfy{x¿ afNbf tfk k|fKt x'G5 . ufp“3/df log} kbfy{x¿ afn]/ vfgf 
ksfpg], sf]7f Gofgf] kfg]{, cfuf] tfKg] cflb sfo{x¿ ul/G5 . h}ljs OGwg klg tfksf] 
dxTTjk"0f{ ;|f]t xf] . To:t} ufO{, e}“;L h:tf hgfj/sf] uf]a/ ;'sfP/ u'O“7f agfOG5 . Tof] 
afNbf klg tfk k|fKt x'G5 . ufO{, e}“;Lsf] uf]a/, s'v'/fsf] dn aGb vf8ndf s'xfP/ Uof; 
k|fKt ul/G5 . o:tf] Uof;nfO{ h}ljs Uof; elgG5 . of] klg Pp6f tfksf] ;|f]t xf] . 

ul/G5 . uf8L, df]6/;fOsn, xjfO{hxfhsf] OlGhgdf k|of]u ul/Psf] OGwgn] klg tfk 
pTkfbg u5{ . o;}n] lhjfjz]if OGwg klg tfksf] Pp6f k|d'v ;|f]t ag]sf] 5 .  

$= ljB't\ -Electricity_ 

ljB't\ klg tfksf] ;|f]t xf] . ;x/ ahf/sf dflg;x¿ ljB't\af6 rNg] lx6/ / ljB't\      
dsnsf] k|of]u u/L 3/sf] sf]7f Gofgf] kfg]{ ub{5g\ . vfgf ksfpg;d]t lx6/sf]  
k|of]u ub{5g\ . ljB't\af6 k|fKt x'g] tfk dx“uf] ePsfn] o;sf] k|of]u sd}n] ub{5g\ . 
sf]xL sf]xL ufp“–3/sf dflg;x¿ lx6/ k|of]u ub{5g\ . xfd|f] b]zdf hnljB't\sf ;|f]t 
w]/} 5g\ . pTkfbg ug{ ;s]df w]/} ljB't\ lg:sG5 / ljB't\ ;:tf] klg kg{ hfG5 .   
tfksf c¿ klg ;|f]tx¿ 5g\ t/ xfd|f] b]zdf pkof]u ug]{ ul/Psf dxŒjk"0f{ tfksf ;|f]
tx¿ log} x'g\ . 

#= lhjfjz]if OGwg -Fossil fuel_ 
vfgLaf6 k|fKt x'g] j:t'x¿, h:t} M sf]Onf, dl6t]n, k]6«f]n,  
l8h]n, k|fs[lts Uof; cflbnfO{ lhjfjz]if OGwg elgG5 . 
sf]Onf / dl6t]n afn]/ klg vfgf ksfpg] ul/G5 . k|fs[lts 
Uof;nfO{ Pn= kL= hL=  elgG5 . 
cfhef]ln k|foh;f] ;x/ ahf/df vfgf ksfpg / sf]7f Gofgf] kfg{  
;d]t Uof; afNg] ul/G5 . k]6«f]n,dl6t]n / l8h]n h:tf 
OGwg uf8L, df]6/;fOsn xjfO{hxfh rnfpg k|of]u  Uof; r'nf]df vfgf ksfPsf] 

tfKg] lx6/ / vfgf ksfpg lx6/ k|of]u ePsf]  
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tfksf] c;/

tfkn] kbfy{df ljleGg lsl;dn] c;/ ub{5 . tfkn] kbfy{sf] cfotg a9\5 . tfkn] 
ubf{ kbfy{sf] cj:yf kl/jt{g x'G5 .

!= cj:yf kl/jt{g 

kbfy{ 7f];, t/n / Uof; ltg cj:yfdf /xG5 . h:t} M a/km 7f]; cj:yf, kfgL t/n 
cj:yf / afkm Uof; cj:yf x'g\ . a/kmaf6 kfgL / kfgLaf6 afkm s;/L aG5 < To:t} 
afkmaf6 kfgL / kfgLaf6 a/km s;/L aG5 < ca oL s'/fx¿af/] 5nkmn u/f}“ .

tfkn] a/km kUnG5 eGg] s'/f ;a}nfO{ yfxf 5 . To:t} kfgLnfO{ ttfp“bf afkmdf kl/0ft 
x'G5 . o;/L g} 7f]; j:t'nfO{ ttfp“bf t/ndf kl/0ft x'G5 . tfkn] t/n kbfy{nfO{ 
Uof;df kl/0ft u5{ . 

        tfk lb“bf         tfk lb“bf 

  7f];           t/n  Uof;

o;sf] l7s ljk/Lt Uof; lr;f] kfbf{ t/n aG5 . t/nnfO{ k'gM lr;f] kfbf{ 7f]; kbfy{ 
aG5 . 

         lr:ofp“bf         lr:ofp“bf  

  7f];    t/n    Uof;

Kn]6df a/kmsf] @÷# 6'j|mf /fv . pSt Kn]6nfO{ 3fddf /fvL s]xL a]/ cjnf]sg u/ . a/
km tfTb} uPkl5 kUn]/ kfgL ag]sf] b]Vg ;lsG5 . kfgLnfO{ 3fddf /fVg] xf] eg] s]xL a]/
kl5 kfgL ;'Sb} hfG5 . kfgL lsg ;'Sof] < 3fdn] ubf{ kfgL tft]/ afkmdf kl/0ft eof] . 

lj|mofsnfk ! 

u|]]j;fG8sf] 8Nnf] / rSsfsf] k|of]u
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@= cfotg kl/jt{g

s'g} klg j:t'nfO{ ttfp“bf Tof] j:t'sf] cfotg j[l4 x'G5 . 7f];, t/n jf Uof; oL ltg} 
kbfy{nfO{ ttfp“bf To;sf] cfotg j[l4 x'G5 .

-s_  7f]; j:t'df x'g] cfotg j[l4 lgDg lnlvt lj|mofsnfkaf6 yfxf kfpg ;lsG5 M

lrqdf lbOP h:t} Pp6f u|]j;fG8sf] 8Nnf] -ball_ / rSsf -ring_ n]pm . pSt 8Nnf]
nfO{ rSsfaf6 l5/fp“bf ;lhn} l55{ . o;sf] cy{ 8Nnf]sf] Jof;eGbf rSsfsf] leqL Jof; 
clnslt 7'nf] 5 . ca 8Nnf]nfO{ l:k|6 NofDkdf s]xL a]/ ttfpm . ttfpg k'u]kl5 8Nnf]
nfO{ k'gM rSsfdf /fv . tftf] 8Nnf] rSsfaf6 l5b}{g . tft]kl5 8Nnf]sf] cfotgdf j[l4  
eof] . To;}n] 8Nnf] rSsfaf6 l5g{ ;s]g . o;af6 tfkn] 7f]; j:t'sf] cfotg j[l4 x'G5 
eGg] s'/f yfxf x'G5 . 

-v_ tfkn] t/n kbfy{sf] cfotg j[l4 u5{ M

lj|mofsnfk # 

Pp6f /fpG8 a6d k\mnf:s -cf/aL k\mnf:s_ 
/ To;nfO{ l7s ldNg] /a/sf] ss{ / sf“rsf 
gnLsf] Ps 6'j|mf n]pm . cf/aL k\mnf:sleq 
kfgL /fv . ss{sf] l7s lardf sf“rsf] 
gnL l5/fpm . pSt gnL;lxtsf] ss{n]  
k\mnf:ssf] d'v aGb u/ . /a/sf] ss{  
/fd|/L sl;g] u/L aGb ubf{ xfjf gr'lxg]  
x'G5 . ca k\mnf:snfO{ l:k|6 aTtLdf sl/a 
!)÷!% ldg]6 ttfpm . kfgL tfTb} hf“bf % 
ldg]6kl5 / To;kl5 k|To]s @ ldg]6df 
sf“rsf] gnL cjnf]sg u/ . gnLleq kfgL 

lj:tf/} r9\b} uPsf] b]lvG5 . 

lj|mofsnfk # 

 cf/aL km\nf:sdf kfgL ttfPsf] 

lgisif{ M Çnf:sleqsf] kfgL tft]kl5 cfotg j[l4 x'G5 . j[l4 ePsf] kfgL sf“rsf] 
gnLdf r9]sf] xf] .   

t/n kbfy{nfO{ ttfp“bf o;sf] cfotg j[l4 x'G5 . 
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gnLaf6 xfjfsf] kmf]sf lg:s]sf] b]lvG5 . k\mnf:sleqsf] xfjf tft]kl5 o;sf] cfotg j[l4  
x'G5 . j[l4 ePsf] xfjf gnLaf6 aflx/ lg:sG5 . xfjf h:t} ;a} k|sf/sf Uof;x¿ ttfp“bf 

To;sf] cfotg j[l4 x'G5 .  

tfksf] zf]if0f 

;a} k|sf/sf kbfy{n] tfk zf]if0f ub{5  cyf{t tfk u|x0f ub{5 . tfk u|x0f u/]kl5 
j:t' tfTb} hfG5 .  j:t'n] tfk 5f]8\b} uof] eg] lrl;G5 . 

xfdL Psl5g 3fddf a:of}“ eg] xfd|f] n'uf tfT5 . To:t} xfd|f] skfn tfT5 . j:t'n] 
3fdaf6 tfk zf]if0f ub{5 . s'g} j:t'n] tfk a9L zf]if0f u5{ eg] s'g}n] sd dfq  
ub{5 . To:t} s'g} j:t'n] tfk l56f] zf]if0f u5{ eg] s'g}n] l9nf] u5{ . 

sfnf], /ftf], lgnf] / ;]tf] /ªsf rf/ cf]6f sfuh jf sk8fsf] y}nL agfpm . ca rf/ 
cf]6f ydf{]ld6/x¿ lnP/ k|To]s y}nLdf Pp6f Pp6f ydf]{ld6/sf] aNaleq kfg]{ u/L 3';fpm .  
pSt rf/ cf]6} y}nLx¿ ;“u;“u} 3fddf /fv . y}nLnfO{ s'g} sf7sf] kmNofsdf /fv]/ 3fddf  
/fv . k|To]s %÷% ldg]6df rf/ cf]6} ydf]{ld6/df r9]sf] tfkj|md gf]6 u/ / tflnsfdf e/ . 
o;/L kf“r k6s;Dd a9]sf] tfkj|md tflnsfdf l6kf]6 ul/;s]kl5 tflnsf cWoog  u/ .

y}nL  klxnf] tfkj|md  bf];|f] tfkj|md  t];|f] tfkj|md rf}yf] tfkj|md   kf“rf}“ tfkj|md
sfnf]
lgnf] 
/ftf]
;]tf]      

-u_ tfkn] Uof;sf] cfotg a9\5 M 

dflysf pks/0fx¿ cf/aL k\mnf:s, /a/sf] ss{ / 
sf“rsf] gnLnfO{ n]pm . To;leqsf] kfgL kmfn . k\mnf:sdf 
sf“rsf] gnL;lxtsf] ss{ sl;g] u/L aGb u/ . cfjZos 
k/]df ss{ / gnLsf] jl/kl/ d}g kufn]/ nufpm / 
xfjf gl5g{] agfpm . ca Pp6f ljs/df cfwf hlt kfgL  
e/ . ljs/sf] kfgLdf gnL tn;Dd 8'Ag] u/L k\mnf:snfO{ 
3f]K6f] kf/]/ Pp6f :6\ofG8df c8\ofpm . k\mnf:snfO{ 3fddf  
/fv jf l:k|6 aTtLn] ttfpm . k\mnf:s tfTb} hf“bf kfgLleqsf] 

lj|mofsnfk @ 

lj|mofsnfk @ 

 k\mnf:snfO{ l:k|6 aTtLn] ttfPsf]
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cjnf]sg M 

s'g /ªsf] y}nLsf] tfkj|md l56f] a9\of] < 

tfkj|mdcg';f/ /ªx¿ j|mdzM h:t} M sfnf], ==========, ;]tf] n]v . sfnf] /ªsf] y}nLsf] 
tfkj|md ;a}eGbf l56f] / ;]tf] y}nLsf] tfkj|md ;a}eGbf sd j[l4 ePsf] kfOG5 . 

lgisif{ M sfnf] j:t'n] tfk l56f] zf]if0f ub{5 . ;]tf] -pHofnf]_ j:t'n] tfk l9nf] zf]if0f 
ub{5 . j:t'sf] /ªcg';f/ tfk zf]if0f ug]{ Ifdtf km/s x'G5 . 

tfksf] pkof]lutf 

o; kf7sf] ;'?df lbOPsf] kl/roaf6 tfk cToGt dxTTjk"0f{ zlSt xf] eGg] yfxf kfO;lsPsf] 
5 . tfk zlSt ;a} hLjx¿sf lgldTt cfjZos 5 . dflg;n] tfknfO{ cg]s k|sf/n] 
pkof]u u5{g\ . tfk w]/} pkof]uL 5 . tn j|md};“u tfksf] pkof]lutf lbOPsf] 5 . 

-s_ z/L/ Gofgf] /fVg  

hf8f] ;dodf xfjf lr;f] x'G5 . lr;f] xfjfn] xfd|f] z/L/sf] tfk a9L dfqfdf zf]if0f 
ub{5 . z/L/sf] tfk aflx/ uPkl5 z/L/df hf8f] x'G5 . z/L/nfO{ Gofgf] /fVg cfuf] 
afn]/ jf ljB't\ lx6/ afn]/ jf 3fd tfKg] ul/G5 . o;/L z/L/nfO{ Gofgf] /fVg tfksf] 
pkof]u ul/G5 . 

 bfp/f afn]/ vfgf ksfPsf]  

-v_ vfgf ksfpg  

tfksf] pkof]u d'Vo ¿kn] vfgf ksfpg ul/G5 . 
xfdL b}lgs ¿kdf vfgf ksfpg tfksf] pkof]u u5f}{“ . 
tfklagf vfgf kfSb}g . kfs]sf] vfgf :jflbnf] / krfpg 
;lhnf] x'G5 . sf“rf] vfgfaf6 ljleGg /f]ux¿ ;g{ klg 
;S5g\ . k|foM kmnk"mn afx]s ;a} h;f] vfBkbfy{ tfkdf 
ksfP/ dfq vfOG5 . 

-u_ n'uf ;'sfpg  

z/L/ :j:y / km'lt{nf] /fVg ;kmf n'uf nufpg] ug'{k5{ . o;sf nflu a]nf a]]nfdf 
n'uf w'g'k5{ . wf]Psf] n'uf 3fddf ;'sfpg] ul/G5 . 3fdsf] tfkn] n'ufsf] kfgL afkmdf 
kl/0ft x'G5 / n'uf rf“8f] ;'S5 . 3fd gnfu]sf] a]nf n'uf ;'sfpg w]/} ;do nfU5 . 
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-3_ pBf]u sf/vfgfdf j:t' pTkfbg ug{  

vfBkbfy{ afx]s xfdLnfO{ w]/} y/Lsf j:t'x¿sf] cfjZostf kb{5 . tL j:t'x¿dWo] s]xL 
j:t' pTkfbg ug{ tfksf] cfjZostf kb{5 . h:t} M la:s'6, rsn]6, rfpldg h:tf vfBkbfy{ 
tyf l;d]G6, O“6f, kmnfdsf] 8G8L h:tf lgdf{0f ;fdu|L / Knfl:6s, kf]lnlyg, lah'nLsf] 
tf/, v]nf}gf, 3/fo;L k|of]usf ;fdu|L cflb ;a} j:t' lgdf{0f / pTkfbg ug{ tfksf] cfjZostf  
kb{5 . xfdLnfO{ cfjZos kg]{ tfk k|foM h;f] sf]Onf, bfp/f, lah'nLaf6 k|fKt x'G5 .

-ª_ kfgL z'4 kfg{  

k|fs[lts kfgLdf cg]sf}“ k|sf/sf sL6f0f'x¿ x'g ;S5g\ . vf;u/L vf]nf, gbL, tfn,      
kf]v/Lsf] kfgL x]bf{ ;kmf b]lvP klg kfgLdf sL6f0f'x¿ x'G5g\ . kfgLnfO{ pdfn]sf] 
v08df tL sL6f0f'x¿ d5{g\ / kfgL lkpg pko'St x'G5 . 

-r_ cGg, u]8fu'8L, df5f df;' cflb vfBkbfy{ ;'sfpg  

;l~rt u/]/ /fVg'kg]{ vfBkbfy{ ;'Svf ePdf 9';L kb}{g / ls/f klg nfUb}g . e08f/0f 
ug'{ cufl8 u]8fu'8L, cGg, df5fdf;', ;fukft 3fddf ;'sfpg] ul/G5 . o:tf] sfo{df 
tfksf] pkof]u x'G5 . 

!= ltd|f] ufp“ jf 6f]ndf slt kl/jf/ a:5g\ < tLdWo] bfp/f, k/fn, u'O“7f, h}ljs 
Uof; afn]/ vfg ksfpg]x¿ 5g\ ls 5}gg\ < 5g\ eg] s'g kbfy{ afNg] slt slt  
kl/jf/ 5g\ < clen]v tof/ u/ .   

@= ltd|f] ufp“ jf 6f]ndf slt 3/ 5g\ < tLdWo] h}ljs OGwg, vlgh OGwg /  
ljB't\sf] k|of]u u/L vfgf ksfpg], sf]7f Gofgf] kfg]{, cfuf] tfKg] slt slt kl/jf/ 5g\ <  
;e]{ u/]/ n]v . 

lj|mofsnfk $ cWoog u/L tfkn] Uof;sf] cfotgdf j[l4 ub{5 eGg] tYonfO{ k|dfl0ft 
u/]/ b]vfpm .

k|of]ufTds lj|mofsnfk
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;f/f+z 

!= ;"o{, h}ljs OGwg, ljB't\ / lhjfjz]if OGwg tfksf k|d'v ;|f]tx¿ x'g\ . 

@= ;f}o{ tfkn] jftfj/0f Gofgf] kfg]{, kfgL ttfpg] / ljB't\ pTkfbg u5{ . 

#= bfp/f, k/fn, 5\jfnL, h}ljs Uof; cflb h}ljs OGwg x'g\ . 

$= sf]Onf, k]6«f]n, l8h]n, dl6t]n cflb vfgLaf6 k|fKt x'g] x“'bf lhjfjz]if OGwg elgG5 . 

%= tfkn] kbfy{sf] cj:yf / cfotg kl/jt{g ub{5 .

^= lkmSsf / pHofnf] /ªsf j:t'n] eGbf uf9f / sfnf] /ªsf j:t'n] l56f] tfk zf]if0f u5{ . 

&= tfksf] pkof]u z/L/ Gofgf] kfg{, vfgf ksfpg, n'uf tyf cGo j:t'x¿ ;'sfpg, 
kfgL z'4 kfg{, snsf/vfgfx¿df j:t'x¿ pTkfbg ug]{h:tf sfo{x¿df x'G5 .

cEof;

!=  vfnL 7fp“ e/ M 

 -s_  ;"o{ ================ k|d'v ;|f]t xf] . 

 -v_  ;f}o{ r'nf]af6 ============= ttfpg] ul/G5 . 

 -u_  bfp/f, k/fn, 5\jfnL cflbnfO{ ============= OGwg elgG5 . 

 -3_  sf]Onf, k]6«f]n cflbnfO{ ============= OGwg elgG5 . 

 -ª_  tfkn] kbfy{sf] ============== / ============= kl/jt{g ub{5 . 

 -r_  kfgLnfO{ ttfp“bf =========== aG5 . 

 -5_  xfjfnfO{ ttfp“bf ============ a9\5 . 

@=  lbOPsf pŒf/x¿dWo] Pp6f ;xL pŒf/ 5fg M 

 -s_  lhjfjz]if OGwg s'g xf] < 
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  -c_ bfp/f    -cf_ sf]Onf   

  -O_ afof] Uof;   -O{_ u'O“7f

 -v_  ;a}eGbf a9L tfk zf]if0f ug]{ sk8fsf] /ª s'g xf] < 

  -c_ sfnf]     -cf_ ;]tf]  

  -O_ xl/of]    -O{_ /ftf] 

 -u_  ttfp“bf lgDg lnlvtdWo] s'g kl/jt{g x'G5 < 

  -c_ afkmaf6 kfgL    -cf_ kfgLaf6 a/km 

  -O_ afkmaf6 a/km   -O{_ a/kmaf6 kfgL 

 -3_  h}ljs OGwg s'g xf] < 

  -c_ k|fs[lts Uof;    -cf_ sf]Onf   

  -O_ 5\jfnL     -O{_ dl6t]n

 -ª_  tfksf] ;|f]t s'g xf]Og < 

  -c_ rGb|df     -cf_ ;"o{   

  -O_ sf]Onf    -O{_ ljB't\

 -r_ k|fs[lts Uof; sxf“af6 k|fKt x'G5 < 

  -c_ vfgLaf6   -cf_ xfjfaf6  

  -O_ uf]a/ s'xfP/   -O{_ bfp/f afn]/

#=  tnsf k|Zgx¿sf] pŒf/ n]v M 

 -s_  ;"o{nfO{ lsg tfksf] k|d'v ;|f]t dflgG5 < 

 -v_  h}ljs OGwg eg]sf] s] xf] < 
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 -u_  ljB't\af6 tfk pTkfbg ug]{ pks/0fsf] gfd s] xf] < 

 -3_ kbfy{df tfksf] s] s] c;/ x'G5 < 

 -ª_  kfgLnfO{ ttfp“bf s] s] x'G5 < 

 -r_  k|foM hf8f] dlxgfdf sfnf] /ªsf] / udL{sf] a]nfdf ;]tf] /ªsf] sk8f  
nufOG5, lsg < 

 -5_  kfgL lkpgsf nflu z'4 kfg{ s] s] ug'{k5{ < ;'emfj lbg'xf];\ . 

 -h_  5fofdf n'uf l9nf] ;'S5 t/ 3fddf rf“8f] ;'S5, lsg < 

 -em_  k|foM h;f] vfBkbfy{ ksfP/ vfg'sf b'O{ sf/0f n]Vg'xf];\ . 
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%%
k|sfz Ps k|sf/sf] zlSt xf] . hLjhGt' / jg:kltx¿sf nflu k|sfz cTofjZos 
x'G5 . k|sfzn] ljleGg j:t'x¿ b]Vg dbt ub{5 . k|sfzlagf j:t' b]Vg ;ls“b}g . 
jg:kltnfO{ klg k|sfz cfjZos kb{5 . xl/of] jg:kltn] k|sfzsf] dbtaf6 vfB kbfy{ 
lgdf{0f ub{5 . ltg} vfB kbfy{n] ;Dk"0f{ hLjx¿sf] cfjZostf k"/f ub{5 . 

k|sfzsf] ;|f]t -Source of Light_ 

k|sfz lbg] j:t'nfO{ k|sfzsf] ;|f]t elgG5 . k|sfzsf k|d'v ;|f]tx¿ lgDgfg';f/ 5g\ M 

k|sfz 
(Light)

!= ;"o{ -Sun_

k|sfzsf] ;a}eGbf k|d'v k|fs[lts ;|f]t ;"o{ xf] . ;"o{ cfsfzdf 
ePsfn] lbgdf pHofnf] x'G5 . /ftdf ;"o{ gePsfn]] htftt} 
c“Wof/f] x'G5 . ;"o{n] hlt pHofnf] tyf k|sfz lbg] c¿ s'g} ;|f]t 
5}g . o;}n] ;"o{nfO{ k|sfzsf] k|d'v ;|f]t elgG5 .    

 lah'nL afn]/ kl9/x]sf]

@= ljB't\ -Electricity_ 

k|sfzsf] k|d'v ;|f]t ljB't\ xf] . ljB't\af6 aTtL 
afn]/ pHofnf] k|fKt ul/G5 . /ftsf] ;dodf 
k|sfzsf] d'Vo ;|f]t ljB't\ g} xf] . ljB't\ aTtL 
afNg ;lhnf] / ;'/lIft klg 5 . xfd|f] b]zsf] 
clwsf+z efudf k|sfzsf] ;|f]tsf] ¿kdf ljB't\nfO{ 
k|of]u ul/G5 . 7'nf ;x/ / ljsl;t b]zx¿df  
/ftsf] ;dodf ljB't\af6 pHofnf] kfl/Psf] x'G5 . 
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#= aTtL -Lamp_ 

d}g aTtL, 6'sL, nfnl6g cflb klg k|sfzsf ;|f]t x'g\ . d}g aTtL d}gaf6 ag]sf] x'G5 . 6'sL, 
nflN6g, nDkmf cflb dl6t]naf6 aflnG5 . lah'nL gk'u]sf] 7fp“df k|sfzsf oL g} ;|f]t k|of]u ul/G5 . 

lbKt / clbKt j:t' -Luminous and Non-Luminous Object_ 

lbKt 

h'g j:t'sf] cfÇg} k|sfz 5 To:tf j:t'nfO{ lbKt elgG5 . h:t} M ;"o{, lah'nL aTtL, cfuf],  
tf/f, h'gls/L cflb lbKt j:t' x'g\ . oL j:t'x¿df ljleGg lj|mof / k|ltlj|mofx¿åf/f 
k|sfz pTkGg x'G5 . k|foM h;f] lbKt j:t'df k|sfzsf] ;“u} tfk klg pTkGg x'G5 . 

clbKt 

k|sfz pTkGg gug]{ ;a} j:t'nfO{ clbKt j:t' elgG5 . xfd|f jl/kl/ /x]sf ;a}h;f] 
j:t'x¿ clbKt x'g\ . a]Gr, 6]a'n, k':ts, l;;f, P]gf, rs, 9'ª\uf, df6f] cflb clbKt  
x'g\ . rGb|df klg clbKt j:t' xf]  .  rGb|dfn] cfk\mgf] k|sfz lb“b}g . ;"o{sf] k|sfzn] 
ubf{ rGb|df pHofnf] x'G5 . rGb|dfdf k/]sf] ;"o{sf] k|sfz k[YjLlt/ kmsf{p“5 . To:t} 
3fddf k/]sf] P]gfn] klg k|sfz lbG5 t/ P]gf / rGb|df lbKt j:t' xf]Og . clbKt 
j:t' klg ltg yl/sf 5g\ M 

 -s_ kf/bz{s j:t' 

 -v_ cw{kf/bz{s j:t' 

 -u_ ckf/bz{s j:t' 

kf/bz{s j:t' -Transparent Object_ 

h'g j:t'af6 k|sfz ;lhn};“u l5/]/ hfg ;S5 To:tf j:t'nfO{ kf/bz{s j:t'  
elgG5 . xfjf, kfgL, sf“r, ;kmf Knfl:6s cflbnfO{ kf/bz{s j:t' elgG5 . oL j:t'af6 
k|sfz ;lhn} l55{ . pbfx/0fsf nflu k[YjLsf] jl/kl/ ;of}“ lsnf]ld6/;Dd xfjfn]  
9fs]sf] x'G5 . ;"o{sf] k|sfz tL xfjfsf] txnfO{ kf/ u/]/ hldg;Dd cfOk'U5 .  
To;}n] kf/bz{s j:t'af6 x]bf{ cGo j:t' ;lhn};“u b]Vg ;lsG5 . 

cw{kf/bz{s j:t' -Translucent Object) 
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lj|mofsnfk ! 

olb s'g} j:t'af6 k|sfz cf+lzs ¿kaf6 dfq l55{ eg] To:tf j:t'nfO{ cw{kf/bz{s 
j:t' elgG5 . h:t} M a'6\6f ePsf] sf“r, t]n nfu]sf] ;]tf] sfuh, 6«]l;ª k]k/ cflb 
cw{kf/bz{s x'g\ . tL j:t'af6 k|sfz cf+lzs ¿kdf dfq l55{ . To;}n] tL j:t'af6 
cGo j:t' x]bf{ k|:6;“u b]lv“b}g . cw{kf/bz{s j:t'sf] 5fof lkmSsf x'G5 . 

ckf/bz{s j:t' -Opaque Object_  

h'g j:t'af6 k|sfz l5b}{g To:tf j:t'nfO{ ckf/bz{s j:t' elgG5 . 9'ª\uf, df6f], O“6f, 
sf7 cflb ckf/bz{s j:t' x'g\ . ckf/bz{s j:t'af6 k|sfz ljNs'n} gl5g]{ ePsfn] 
o:tf j:t'sf] uf9f 5fof aG5 .

ljleGg j:t'x¿ ;ª\sng u/, h:t} M P]gfsf] 6'j|mf, sf“rsf] 6'j|mf, a'6\6f ePsf] sf“rsf] 6'j|mf, 
6«]l;ª k]k/sf] 6'j|mf, t]n bn]sf] sfuhsf] 6'j|mf cflb . tL j:t'x¿ Ps Ps u/]/ 3fddf  
/fVbf 5fof aG5 jf aGb}g x]/ < s'g s'gaf6 3fd l55{ l6kf]6 u/ . ltg} j:t' cf“vf cufl8 
/fv]/ To;af6 cGo j:t' b]lvG5 ls b]lv“b}g x]/ . k|of]u ubf{ s:tf] kl/0ffd k|fKt eof] 
tnsf] tflnsfdf e/ M

pko'{St lj|mofx¿af6 kf/bz{s, ckf/bz{s / cw{kf/bz{s j:t' 5'6\ofpm . 

lj|mofsnfk ! 

j:t'sf] 

gfd
k|sfz 

l5g]{÷clncln  

l5g]{÷gl5g]{]{]{]{]{ 

To;af6 cGo j:t' 

b]lvg]÷cln cln b]

lvg]÷gb]lvg]

5fof 

aG5÷aGb}g
kf/bz{s÷cw{kf/–

bz{s÷ckf/bz{s

9'ª\ufsf] 6'j|mf gl5g]{ gb]lvg] aG5 ckf/bz{s 
===== 
===== 

k|sfzsf] k|;f/0f -Propagation of Light_

sfnf] kf]lnlygsf] kfOksf] Ps 6'j|mf n]pm . 6]a'ndf d}g aTtL afn]/ /fv . 
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kfOknfO{ l;wf kf/]/ an]sf] d}g aTtL x]/ . s] d}g an]sf] aTtL b]lvG5 < lrqdf h:t} 
kfOknfO{ afª\uf] kf/]/ k'gM d}g aTtL cjnf]sg u/ . d}g aTtL b]lvG5 ls b]lv“b}g < 
afª\uf] kfOkaf6 d}g aTtLsf] k|sfz l5b}{g . ;f]emf] kfOkaf6 d}g aTtLsf] k|sfz l55{ . 
To;}n] afª\uf] kfOkaf6 x]bf{ d}g aTtL b]lv“b}g . ;f]emf] kfOkaf6 x]bf{ d}g aTtL b]lvG5 . 

o;af6 k|sfz l;wf hfG5 eg] s'/f yfxf x'G5 . ‰ofnaf6 3fd l5/]sf] a]nf sf]7fdf 
w'nf] p8\of] eg] jf w'jf“ eof] eg] k|sfz pSt w'nf] jf w'jf“df k/]/ b]lvg] x'G5 . o;/L 
k|j]z u/]sf] k|sfz l;wf uPsf]] g} b]lvG5 . o;/L k|sfz Ps 7fp“af6 csf]{ 7fp“df 
k|;f/0f x'“bf k|sfz l;wf af6f]df dfq k|;f/0f x'G5 eGg] tYo :ki6 x'G5 . 

lkgxf]n Sofd/f

sfnf] / afSnf] sfuhsf b'O{ cf]6f 9'ª\u|f] agfpm . Pp6f 9'ªu|f] clnslt 7'nf] xf];\ tfls 
Pp6f 9'ª\u|f]df csf]{ 9'ª\u|f] ;lhn} l5g]{ xf];\ . ;fgf] 9'ª\u|f]sf] Ps 5]p 6«]l;ª k]k/ 6f“;]/ 
aGb u/ . 7'nf] 9'ª\u|f]sf] Ps 5]pdf sfnf] sfuh g} 6f“;]/ aGb u/ . pSt sfuhsf] lardf 
lkgn] Pp6f ;fgf] Kjfn agfpm . 6«]l;ª k]k/ 6f“;]sf] 9'ª\u|f] csf]{df l5/fpm . 7'nf] 9'ª\u|f]sf] 
KjfnnfO{ ?v, dflg;, 3/ cflb ljleGg j:t'lt/ kmsf{P/ x]/ . tL j:t'sf] cfs[lt 6«]l;ª 
k]k/df b]lvg] 5 . j:t'sf] cfs[lt s:tf] aG5 < cfs[lt pN6f] ePsf] kfOG5 . k|sfz l;wf 
hfg] ePsf] x'“bf o;/L cfs[lt ag]sf] xf] . of] s'/fsf] JofVof tn ul/Psf] 5 . oxf“ 6«]l;ª 
k]k/n] kbf{sf] sfd ub{5 . 

lrqdf h:t} s'g} klg j:t' -?v_ sf] 6'Kkfaf6 uPsf] k|sfzsf] ls/0f Sofd/fsf] lkg  
xf]naf6 k|j]z ubf{ l;wf hfg] ePsfn] kbf{sf] tNnf] efudf kb{5 . To:t} j:t'sf] tNnf] 
efuaf6 cfpg] k|sfz lkg xf]naf6 l;wf hf“bf kbf{sf] dflyNnf] efudf kb{5 . ca 
o;} u/]/ j:t'sf] cGo efuaf6 cfpg] k|sfz klg lkg xf]naf6 l;wf k|j]z u/L kbf{df  
k5{ . kbf{df j:t'sf] cfs[lt aG5 . o; k|of]uaf6 klg k|sfz ;w}“ l;wf k|;f/0f x'G5 eGg] 

s'/f yfxf x'G5 . 

lj|mofsnfk ! 

k|of]ufTds lj|mofsnfk

lj|mofsnfk # cWoog u/L lkgxf]n Sofd/f agfpm / k|bz{g u/ .
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;f/f+z 

!= k|sfz lbg] j:t'nfO{ k|sfzsf] ;|f]t elgG5 . ;"o{, ljB't\ aTtL, d}g aTtL, cflb   
 k|sfzsf ;|f]tx¿ x'g\ . 

@= cfÇg} k|sfz ePsf] j:t'nfO{ lbKt j:t' elgG5 . h:t} M ;"o{, d}g aTtL, lah'nL 
aTtL, cfuf], h'gls/L cflb lbKt j:t' x'g\ . 

#= cfÇg} k|sfz gePsf] j:t'nfO{ clbKt elgG5 . clbKt j:t'x¿ c¿sf] k|sfzn] 
dfq} b]lvg] x'G5 . c¿af6 k|sfz gkfPsf] a]nf To:tf j:t' gb]lvg] x'G5 . 

$= k|sfz l5g]{ j:t'nfO{ kf/bz{s elgG5 . h:t} M xfjf, sf“r cflb kf/bz{s x'g\ . 

%= k|sfz ljNs'n} gl5g]{ j:t'nfO{ ckf/bz{s elgG5 . h:t} M 9'ª\uf, sf7, rs, df6f] 
cflb ckf/bz{s x'g\ . 

^= k|sfz cf+lzs ¿kn] l5g]{ j:t'nfO{ cw{kf/bz{s elgG5 . h:t} M a'6\6f ePsf] sf“r . 

&= k|sfz Ps 7fp“af6 csf]{ 7fp“df k|;f/0f x'G5 . k|sfz k|;f/0f x'“bf ;w}“ l;wf 
dfq hfG5 . 

*=  k|sfz l;wf hfG5 eGg] l;4fGtsf cfwf/df lkgxf]n Sofd/fn] sfd ub{5 . 

cEof;

!=  vfnL 7fp“ e/ M 

 -s_  k|sfz lbg] j:t'nfO{ k|sfzsf] ============ elgG5 . 

 -v_  k|sfzsf] k|d'v k|fs[lts ;|f]t ============ xf] . 

 -u_  cfÇg} k|sfz ePsf] j:t'nfO{ ============ elgG5 . 

 -3_  k|sfz ;lhn} l5g]{ j:t'nfO{ ============= elgG5 . 

 -ª_  k|sfz ================= af6f]df k|;f/0f x'G5 . 
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@=  lbOPsf pQ/dWo] Pp6f ;xL pQ/ 5fg M 

 -s_  s'g k|sfzsf] ;|f]t xf]Og < 

  -c_ ;"o{   -cf_ tf/f  -O_ P]gf  -O{_ h'gls/L

 -v_ s'g lbKt j:t' xf] < 

  -c_ sf“r   -cf_ P]gf -O_ rGb|df  -O{_ tf/f 

 -u_  lgDglnlvtdWo] s'g j:t' kf/bz{s xf] <

  -c_ a'6\6f ePsf] sf“r   -cf_ kftnf] sfuh 

  -O_ P]gfsf] 6'j|mf    -O{_ kfgL

 -3_  k|sfzsf] k|;f/0f s;/L x'G5 < 

  -c_ l;wf      -cf_ 58\s]  

  -O_ afª\uf]     -O{_ lah'nL rDs] h:tf]

#= tnsf k|Zgx¿sf] pŒf/ n]v M 

 -s_  k|sfzsf] ;|f]t s]nfO{ elgG5 < 

 -v_  k|sfzsf tLgcf]6f ;|f]tx¿sf] gfd n]v .

 -u_  lbKt / clbKt j:t'df s] km/s x'G5 <

 -3_ kf/bz{s j:t' eg]sf] s] xf] < 

 -ª_ s'g}tLg cf]6f kf/bz{s j:t'x¿sf] gfd n]v . 

 -r_  lkgxf]n Sofd/fdf cfs[lt s;/L aG5 < lrqaf6 b]vfpm . 

 -5_  k|sfz s;/L k|;f/0f x'G5 < 

 -h_  k|sfz l;wf uPsf] s;/L b]Vg ;lsG5 <
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^̂
laxfg p7]b]lv /ftL g;'t'Gh]n;Dd ljleGg k|sf/sf Wjlgx¿ ;'Gg] ub{5f“} . s'/fsfgL 
ubf{, lzIfsn] k9fp“bf, uLt ;ª\uLt ;'Gbf ljleGg k|sf/sf Wjlgx¿ ;'Gg] ul/G5 . To:t} 
xf]xNnf, uf8Lsf] cfjfh, ljleGg r/fr'?ª\uLsf] / hgfj/x¿sf] klg cfjfh ;'lgG5 . 
Wjlg Ps k|sf/sf] zlSt xf] . 

Wjlgsf ;|f]tx¿ -Sources of sound_  

ljleGg k|sf/sf j:t'x¿sf] sDkgaf6 Wjlg pTklQ x'G5 . 7f];, t/n jf Uof; kbfy{sf] 
sDkgaf6 Wjlg pTkGg x'G5 . h:t}M xfjf rNbf Wjlg lg:sG5 . emgf{sf] kfgLaf6 
cfjfh lg:sG5 . 3G6f ahfp“bf cfjfh lg:sG5 . Wjlg pTkGg x'g j:t'df lg/Gt/ 
sDkg x'g'kb{5 . 

Wjlg 
(Sound)

lj|mofsnfk ! 

lrp“8f]d'lgsf] 3f“6Lsf] efudf cf}“nf /fv]/ cfjfh lgsfn . s] cg'ej ub{5f} < s] 
xftn] sDkg ePsf]] cg'ej u¥of} < cfjfh lg:s“bf sDkg x'G5 . sDkg eP;Dd cfjfh  
lg:sG5 . sDkg /f]lsPkl5 cfjfh klg aGb x'G5 .

Pp6f l:6nsf] lunf; jf srf}/f 6]a'ndf /fv . lunf;sf] lsgf/fdf l;;fsndn] 7f]s . 
Wjlg lg:sG5 . Wjlg cfO/x]sf] lunf; xftn] ;dfp“bf ltdL s] dx;'; ub{5f} < xftn] ;dfpg] 
ljlQs} Wjlg lg:sg klg aGb x'G5, lsg <

o;/L g} ljBfnosf] 3G6L ahfP/ x]/ . 3G6L sDkg eP/ Wjlg lg:sG5 . sDkg  

lj|mofsnfk @ 
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/f]lsPkl5 Wjlg lg:sg aGb x'G5 . sDkg x'g] h'g;'s} j:t'nfO{ Wjlgsf] ;|f]t elgG5 . 

lgDg lnlvt lj|mofx¿df s;/L Wjlg lg:sG5 eGg ;S5f} < 

 -s_ lutf/ ahfp“bf   -v_ dfbn ahfp“bf

 -u_ 8Dkm' ahfp“bf   -3_ 3G6L ahfp“bf 

ltd|f] ufp“3/ jf 6f]n l5d]sdf s'g s'g afhfx¿ kfOG5g\ < ltgLx¿df s;/L Wjlg 
pTkGg x'G5g\ < ;fyLx¿;“u 5nkmn u/L s'g} kf“rcf]6f afhfsf] gfd n]v . 

Wjlgsf] tLI0ftf (Pitch of Sound)

j:t'sf] sDkgcg';f/ To;af6 lg:sg] Wjlg klg km/s x'G5 . s'g} ;|f]taf6 lg:sg] 
Wjlg ltvf] x'G5 eg] s'g} ;|f]taf6 lg:sg] Wjlg ltvf] x'“b}g . wft''af6 lg:sg] Wjlg a9L 
ltvf] x'G5 . cwft'af6 lg:sg] Wjlg sd ltvf] x'G5 . To:t} s8f j:t'af6 lg:sg] Wjlg 
g/d j:t'af6 lg:sg] WjlgeGbf a9L ltvf] x'G5 . 

Wjlgsf] ltvf]kgnfO{ tLI0ftf elgG5 .

tlGsPsf] j:t'af6 lg:sg] Wjlgdf a9L tLI0ftf x'G5 t/ gtlGsPsf] -cln v's'nf]_ 
j:t'af6 lg:sg] Wjlgsf] tLI0ftf sd x'G5 . aRrfx¿sf] cfjfh 7'nf] dfG5]sf] eGbf 
tLI0f x'G5 .  k'?ifeGbf dlxnfsf] Wjlg a9L tLI0f x'G5 .

lgDgfg';f/ j:t'x¿sf] hf]8L ;ª\sng u/L Wjlg lgsfn]/ x]/ . s'g j:t'af6 cfpg] Wjlgsf] 

tLI0ftf a9L 5 < n]v . s:tf] s:tf] j:t'af6 lg:sg] Wjlg a9L tLI0f x'G5 egL lgisif{ n]v . 

 -s_ l:6n / Knfl:6ssf] lunf;

 -v_ lutf/sf] df]6f] / dl;gf] tf/ -b'j}sf] tGsfO{ ;dfg xf];\_

 -u_ lutf/sf] Pp6} tf/ tGsfp“bf / gtGsfp“bf

 -3_ dfbnsf] b'O{lt/sf] efu

 -ª_ s]6L / s]6fsf] Wjlg .

lj|mofsnfk # 
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Wjlgsf] pRrtf (Loudness of Sound)

7'nf] jf rsf]{ cfjfhnfO{ pRr / ;fgf] cfjfhnfO{ lgDg Wjlg elgG5 . 7'nf] :j/n] af]Nbf 
lg:sg] cfjfhsf] pRrtf a9L x'G5 . ;fgf] :j/df af]Nbf lg:sg] cfjfhsf] pRrtf sd    
x'G5 . cfjfh lgsfNbf hlt w]/} zlSt nufof] Tolt g} cfjfhsf] pRrtf a9L x'G5 .

Pp6f l:6nsf] lunf; 6]a'ndf /fv . To;nfO{ l;;fsnd jf :s]nn] xNsf lxsf{pm . 
lg:sg] cfjfh Wofg lbP/ ;'g . lunf;nfO{ km]l/ cln s8f j:t'n] lxsf{pm /  
lg:s]sf] Wjlg Wofg lbP/ ;'g . xNsf lxsf{p“bf / hf]8n] lxsf{p“bf lg:sg] Wjlgdf s] km/s  
x'G5 < s] Wjlgsf] tLI0ftfdf km/s x'G5 < Pp6} j:t'df xNsf lxsf{p“bf / hf]8n] lxsf{p“bf 
Wjlgsf] pRrtfdf km/s x'G5 . t/ tLI0ftfdf km/s x'“b}g . xNsf lxsf{p“bf Wjlgsf] pRrtf 
sd x'G5 . s8f lxsf{p“bf Wjlgsf] pRrtf a9L x'G5 . sd pRrtf ePsf] WjlgeGbf a9L 
pRrtf ePsf] Wjlg 6f9f;Dd k|;f/0f x'G5  cyf{t\ 6f9f;Dd ;'lgG5 . s8f lxsf{p“bf a9L 
zlSt nufP/ Wjlg pTkGg ul/G5 . To;af6 lg:sg] Wjlgn] a9L zlSt af]s]sf] x'G5 . To:tf] 
Wjlg 6f9f;Dd k|;f/0f x'G5 . xNsf lxsf{p“bf sd zlSt nfu]/ Wjlg pTkGg x'G5 . o;/L 
pTkGg ePsf] Wjlgdf klg sd zlSt g} x'G5 . 

v'nf rp/df ljBfnosf] 3G6L / xyf}8f lnP/ hfpm . 3G6L xfGg] JolStaf6  
k|To]s %–% ld6/sf] cGt/df %) ld6/;Dd Ps Ps hgf ;fyL a:g nufpm . 3G6L ;'Gg] 
JolStn] ;'lgPkl5 xft p7fP/ O;f/af6 ;ª\s]t ug{ nufpm . ;j{k|yd 3G6LnfO{ lj:tf/}  
7f]s / j|mdzM s8f u/L lxsf{p“b} hfpm . 3G6Lsf] cfjfh slt ld6/;Dd ;'lgG5 gf]6  
u/ . o;af6 3G6L hlt s8f 7f]lsof] Tolt g} 6f9f;Dd k|;f/0f x'G5 eGg] lgisif{ lg:sG5 . 
s8f ¿kdf lxsf{Psf] 3G6Laf6 lg:sg] Wjlgdf zlSt w]/} x'G5 . To;}n] 6f9f;Dd hfG5 . 

pRrtf a9L ePsf] Wjlg 6f9f;Dd k|;f/0f x'G5 . 

t/ª\u -Wave_

Wjlg k|;f/0f x'g dfWodsf] cfjZostf kb{5 . ;fdfGo cj:yfdf Wjlg xfjfsf] 
dfWodaf6 k|;f/0f x'G5 . Wjlg t/n jf 7f];sf] dfWodaf6 klg k|;f/0f x'G5 . Wjlg 
pTklQ x'“bf o;sf t/ª\ux¿ pTklQ x'G5 . t/ª\ux¿ 6«fG;e;{ t/ª\u / nª\luRo'l8gn 
t/ª\u u/L b'O{ lsl;dsf] x'G5 . Wjlg nª\luRo'l8gn t/ª\usf] ¿kdf k|;f/0f x'G5 . 

lj|mofsnfk %

lj|mofsnfk $ 
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Wjlg t/ª\u s] xf] / s:tf] x'G5 < eGg] s'/f a'‰g' cufl8 kfgLdf pTklQ x'g] t/ª\usf] 
k|s[ltaf/] a'‰g'kg]{ x'G5 . 

kfgL zfGt /x]sf] kf]v/Lsf] lardf Pp6f 9'ª\uf kmfNbf s] x'G5 < s;}nfO{ ;Demgf 5}g 
eg] glhssf] kf]v/Ldf uP/ cWoog u/ . glhs sxL“ kf]v/L 5}g eg] Pp6f Knfl:6ssf] 
a6\6fdf kfgL /fv]/ cWoog ug{ ;lsG5 .

Pp6f Knfl:6ssf] 7'nf] af6f n]pm . To;df kfgLsf] ulx/fO !) ;]ld hlt x'g] u/L kfgL 
e/ . kfgL Psl5g;Dd grnfO{ /fv . kfgLsf] ;tx l:y/ geP;Dd kv{ . af6fsf] lardf 
Pp6f cf}“nf ‰jf6\6 8'afpm / kfgLsf] ;txdf s] b]lvG5 x]/ . cf}“nf 8'afPsf] 7fp“af6  
t/ª\ux¿ pTklTt x'G5g\ . tL t/ª\ux¿ lsgf/lt/ k|;f/0f x'G5g\ . kfgL t/ª\u;“u} k|;f/0f ePsf]  
x'“b}g . kfgL cfcfk\mg} :yfgdf /x]/ j|mda4 ¿kn] tn dfly rln/x“bf t/ª\u pTklQ eP/  
lsgf/lt/ k|;f/0f ePsf] b]lvG5 . of] s'/f yfxf kfpg kfgLdf ss{sf] 6'j|mf jf cGo 
xNsf j:t' t}/fP/ t/ª\u pTklQaf/] yfxf kfpg ;lsG5 . tL j:t' t/ª\usf] ;fy  
lsgf/lt/ ;b}{g a? Ps} :yfgdf /x]/ tn dfly rn]sf] b]lvG5 . kfgLsf s0fx¿ cfcfk\mgf] 
:yfgdf /x]/ j|mda4 ¿kn] tn dfly rNbf t/ª\u lsgf/lt/ ;/]sf] b]lvG5 . o;/L t/ª\u 
pTklQ x'“bf kfgLsf] ;txsf] s'g} efu dfly p7]sf], To;kl5sf] efu blaPsf] / To;kl5  
km]l/ p7]sf] x'G5 . Pjd\ /Ltn] kfgLsf] ;tx tn dfly tn dfly eO/xG5 . 

Wjlgsf] k|;f/0f -Propagation of Sound_  

s 'g } ; | f ]taf6 pTklQ ePsf ] Wjlg xfjfsf ] dfWodaf6 xfd | f ]  sfg;Dd  
cfOk'U5 . xfjfdf k|;f/0f x'g] Wjlg klg t/ª\us} ¿kdf k|;f/0f x'G5 . kfgLdf 
h;/L ;a} lbzflt/ t/ª\u k|;f/0f x'G5 . To:t} xfjfdf klg Wjlgsf] ;|f]taf6 
;a} lbzflt/ Wjlg t/ª\u k|;f/0f x'G5 . xfjfdf Wjlg k|;f/0f x'“bf o;sf]  
j]u -speed_ ##@ ld6/ k|lt;]s]G8 x'G5 . cyf{t\ Wjlgn] k|lt;]s]G8 ##@ ld6/  
b'/L kf/ ub{5 . kfgLdf Wjlgsf] j]u !$%)—!%)) ld6/ k|lt;]s]G8 x'G5 .  

dfWod -Medium_  

Wjlg k|;f/0f x'g kbfy{sf] dfWod cfjZos kb{5 . s'g} kbfy{ gePsf] z"Go 7fp“af6 
Wjlg k|;f/0f x'g ;St}g . Wjlg k|;f/0f x'g 7f];, t/n jf Uof; dfWodsf] cfjZostf 
kb{5 . 

lj|mofsnfk ^ 
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Uof;  

xfjf ljleGg Uof;x¿sf] ld>0f xf] . xfjfdf d'Vo ¿kn] gfO6«f]hg / clS;hg Uof; x'G5 . 
xfjfdf s]xL dfqfdf sfa{g8fOcS;fO8 / cGo Uof;x¿ klg x'G5g\ . xfd|f] jl/kl/ xfjfn] 
el/Psf] 5 . To;}n] s'g} ;|f]taf6 pTklQ ePsf] Wjlg xfjfsf] dfWod eP/ k|;f/0f x'G5 . 
xfjf gePsf] :yfgdf Wjlg k|;f/0f x'g ;St}g . rGb|dfsf] ;txdf xfjf 5}g To;}n] 
k[YjLdf h:t} Wjlg k|;f/0f x'“b}g . 

t/n  

Uof; h:t} t/n kbfy{sf] dfWodaf6 klg Wjlgsf] k|;f/0f x'g ;S5 . pbfx/0fsf nflu 
kfgLleq 3G6L 8'afP/ ahfp“bf 3G6Lsf] cfjfh ;'lgG5 . kfgLdf /xg] ljleGg hgfj/x¿ 
h:t} M x\j]n, 8lNkmg cflbn] lgsfn]sf] Wjlg kfgLsf] dfWodaf6 g} k|;f/0f x'G5 .  

7f];  

7f]; kbfy{sf] dfWodaf6 klg Wjlgsf] k|;f/0f x'G5 . 7f]; dfWodaf6 Wjlg   k|;f/0f 
x'G5 egL lgDglnlvt lj|mofsnfk u/]/ yfxf kfpg ;lsG5 M 

of] lj|mofsnfk ug{ b'O{ hgf ljBfyL{ ;xefuL x'g'kb{5 . Ps hgfn] 8]:ssf] Ps  
5]pdf cfk\mgf] sfg yfk -sfg c8\ofpm_, csf]{ ljBfyL{n] 8]:ssf] csf]{ 5]pdf l;;fsndn] 
xNsf lsl;dn] 7f]s . klxnf] kN6 8]:sdf sfg yfk]/ / csf]{ kN6 8]:sdf sfg 
gyfkLsg Wjlg ;'Gg nufpm . s'g cj:yfdf sfgaf6 a9L Wjlg ;'lgof], ;f]w . 8]:sdf  
c8\ofOPsf] sfgaf6 a9L :ki6 ¿kdf Wjlg ;'lgG5 . 8]:sdf sfg g/fvLsg ;'Gbf sfgaf6 
sd ;'lgG5 . o;af6 xfdL s] lgisif{df k'Ug ;S5f}“ eg] 7f]; kbfy{sf] dfWodaf6 klg Wjlgsf] 

k|;f/0f x'G5 . Uof;af6 eGbf 7f]; dfWodaf6 Wjlg l56f] k|;f/0f x'G5 . 

!=  lj|mofsnfk % cWoog u/L Wjlgsf] pRrtf -loudness_ / k|;f/0flarsf] 

;DaGw k|of]u u/L kQf nufpm . 

@= lj|mofsnfk ^ cWoog u/L kfgLdf t/ª\usf] pTklQ / o;sf] k|;f/0f 

s;/L x'G5 k|of]u u/]/ b]vfpm . 

lj|mofsnfk & 

k|of]ufTds lj|mofsnfk
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;f/f+z

!= j:t'sf] lg/Gt/ sDkgaf6 Wjlg pTklQ x'G5 . 

@= Wjlgsf] ltvf]kgnfO{ tLI0ftf elgG5 . 

#= aRrfsf] Wjlg 7'nf] dflg;sf] eGbf tLI0f x'G5 . 

$= 7'nf] Wjlgsf] a9L pRrtf x'G5 .

%= ;fgf] Wjlgsf] pRrtf sd x'G5 .

^= pRrtf a9L ePsf] Wjlg 6f9f;Dd k|;f/0f x'G5 .

&= Wjlgsf] k|;f/0f t/ª\u eP/ k|;f/0f x'G5 . 

*= Wjlg k|;f/0f x'g dfWodsf] cfjZostf kb{5 . 

(= lagfdfWod -z"Go 7fp“df_ Wjlg k|;f/0f x'“b}g . 

cEof;

!= vfnL 7fp“ e/ M 

 -s_  ljleGg j:t'x¿df ============= af6 Wjlg pTklQ x'G5 . 

 -v_  d'/nL ahfp“bf================ pTkGg x'G5 . 

 -u_  wft'af6 pTklQ x'g] Wjlg =========== x'G5 . 

 -3_  a9L zlSt ePsf] Wjlgsf] ============ a9L x'G5 . 

 -ª_  Wjlg ============= sf] ¿kdf k|;f/0f x'G5 . 

 -r_  Wjlg k|;f/0f x'g ================ sf] cfjZostf kb{5 . 

 -5_  xfjfdf Wjlgsf] j]u =============== x'G5 . 
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@= lbOPsf pQ/x¿dWo] Pp6f ;xL pQ/ 5fg M 

 -s_  j:t'af6 Wjlg pTkGg x'g s] cfjZos 5 < 

  -c_ sDkg    -cf_ dfWod  

  -O_ 7f]; j:t'   -O{_ Uof; kbfy{

 -v_  Wjlg k|;f/0f x'g s]sf] cfjZostf kb{5 < 

  -c_ z"Go 7fp“   -cf_ kbfy{sf] dfWod 

  -O_ ljB't\sf] tf/    -O{_ s]xL rflx“b}g

 -u_  Wjlgsf] tLI0ftf eg]sf] s] xf] < 

  -c_ 7'nf] Wjlg    -cf_ a9L zlSt ePsf] Wjlg

  -O_ ltvf]kg    -O{_ pRr Wjlg 

#=  tnsf k|Zgx¿sf] pQ/ n]v M 

 -s_  alh/x]sf] 3G6LnfO{ xftn] 5'“bf Wjlg lg:sg aGb x'G5, lsg < 

 -v_  Wjlgsf] s'g} rf/cf]6f ;|f]tx¿ n]v . 

 -u_  k'?if / dlxnfsf] Wjlgdf s] leGgtf x'G5 < 

 -3_  lutf/af6 lg:sg] Wjlgsf] tLI0ftf a9fpg s] ug'{k5{ < s'g} b'O{cf]6f ;'emfj  
b]pm . 

 -ª_  pRr Wjlg s;/L lg:sG5 < o:tf] Wjlg lsg 6f9f;Dd k|;f/0f x'G5 < 

 -r_  kfgLdf pTklQ x'g] t/ª\usf] lrq n]v . 

 -5_  s'g} ;|f]taf6 lg:sg] Wjlg 6f9f k'u]kl5 lsg dw'/f] eP/ hfG5 < JofVof 
u/ . 
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&&
kmnfdsf j:t'x¿nfO{ r'Dasn] cfkm"lt/ cfsif{0f ub{5 . r'Das cToGt pkof]uL j:t'  
xf] . ;;fgf kmnfdsf s0fx¿ e'O“df 5l/P eg] r'Dassf] dbtn] ;lhn} a6'Ng ;lsG5 . 
To:t} kmnfdsf s0fx¿ cf“vf jf sfgdf k;] eg] zlStzfnL r'Dassf] dbtn] lgsfNg 
;lsG5 . /]l8of], 6«flGh:6/, l:ks/, 6]lnkmf]g cflb ljB'tLo pks/0fx¿df klg r'Das 
k|of]u ul/G5 . r'Daslagf oL j:t'x¿ ;~rfngdf cfpg ;Sb}gg\ . h]g]/]6/af6 ljB't\ 
pTkfbg ug{ klg r'Dassf] dbt cfjZos kb{5 . To:t} ljB't\ df]6/ rnfpg klg 
r'Dass} dbt rflxG5 . oL tYox¿af6 cfw'lgs o'udf r'Das cToGt dxŒjk"0f{ j:t' 
xf] . r'Dasdf pQ/L w|'j / blIf0fL w|'j x'G5 . r'Dasn] r'DasLo j:t'x¿nfO{ cfsif{0f 
ub{5 . r'Dasdf x'g] r'DasLo u'0fnfO{ r'DasTj elgG5 . r'Dasdf x'g] zlStnfO{ 
r'DasLo zlSt elgG5 . 

r'DasLo u'0fx¿ -Properties of Magnet_  

r'Dassf cfÇg} ljz]if u'0fx¿ x'G5g\ . s]xL u'0fx¿ lgDgfg';f/ 5g\ M

!= cfsif{0f u'0f

r'Dasdf r'DasLo j:t'nfO{ cfkm "lt/ cfsif {0f ug] { u'0f  
x'G5 . r'Dasn] kmnfdsf 6'j|mfx¿, lsnf jf lkgx¿nfO{ cfkm"lt/  
tfG5 . o;/L r'DasLo j:t'x¿ cfkm"lt/ tfGg] u'0fnfO{ r'Dassf] 
cfsif{0f u'0f elgG5 . r'Dassf] k|efj kg]{ j:t'x¿nfO{ r'DasLo 
j:t' elgG5 . kmnfd, sf]jfN6 / lgs]n wft'x¿ r'DasLo j:t'  
x'g\ . oL j:t'x¿nfO{ r'Dasn] cfsif{0f ub{5 . oL j:t'x¿df r'DasLo u'0f ljsf;  
u/fpg klg ;lsG5 . 

@= lbzf;"rs u'0f

Pp6f 58 r'DasnfO{ :jtGqk"j{s 3'Dg ;Sg] u/L em'G8\ofOof] eg] o;sf] Ps 5]p 

r'Das 
(Magnet)

r'Dasn] kmnfdsf] w'nf] 
cfsif{0f u/]sf]
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k[YjLsf] pQ/ / csf]{ 5]p k[YjLsf] blIf0f lbzflt/ kms]{/ a:5 . 58sf] pQ/lt/sf]  
5]pnfO{ pQ/L w|'j / blIf0flt/sf] 5]pnfO{ blIf0fL w|'j elgG5 . r'Dassf] pQ/ / blIf0f 
lbzf b]vfpg] u'0fnfO{ lbzf;"rs u'0f elgG5 . r'Dassf] oxL u'0fn] ubf{ r'Dasaf6 
sDkf; agfOG5 . r'DasLo sDkf;n] ;w}“ pQ/ / blIf0f lbzf b]vfp“5 . b'j}lt/ r'Rrf] 
k/]sf] ;fgf] r'Dassf] lar laGb' Pp6f l;of]sf]  6'Kkf]df c8\ofO{ sDkf; agfOPsf]  
x'G5 . r'DasLo sDkf; Pp6f a6\6fdf /flvPsf] x'G5 . 58 r'Dassf] lbzf ;"rs 
u'0f k/LIf0f ug{ To;nfO{ gfOngsf] wfufn] lar efudf af“w]/ em'G8\ofpg'kb{5 . 58 
r'DasnfO{ s'g} Knfl:6ssf] a6\6fdf /fv]/ kfgLdf t}/fp“bf klg lbzf b]vfp“5 . kfgLdf  
t}l/Psf] j:t' :jtGqk"j{s 3'Dg ;S5 .

Ps 6'j|mf ga6fl/g] / gtlGsg] dl;gf] wfuf] n]pm . ;f] wfuf]sf] Ps 
5]pn] Pp6f 58 r'Dassf] lar efudf af“w . ca wfuf]nfO{ prfn]/ 
r'DasnfO{ em'G8\ofpm . em'lG8Psf] r'Dassf] glhs r'DasLo j:t' jf 
c¿ r'Das /fv]/ k|of]u ug'{ x'“b}g . 58 r'Dassf] Ps 5]p pQ/ /  
csf]{ 5]p blIf0f lbzflt/ kms]{/ a:5 .  ca 58 r'DasnfO{ 
rnfpm . Ps l5gkl5 km]l/ klxn] h:t} pQ/ blIf0f kms]{/ a:5 . 
:jtGqk"j{s 3'Dg ;Sg] u/L /flvPsf] r'Dassf] Ps 5]p pQ/ / csf]{ 5]p ;w“} blIf0f  

kms]{/ a:g] u'0fnfO{ lbzf ;"rs u'0f elgG5 .

#= r'DasLo zlSt 5]plt/ a9L x'g] u'0f 

r'Dassf] larlt/ zlSt sd x'“b} hfG5 / l7slar efudf r'Dassf] zlSt sd x'G5 .

Pp6f 58 r'Das / s]xL kmnfdsf] w'nf] n]pm . 58 r'Dassf] 
lardf ga6fl/g] wfuf]n] af“w]/ em'G8\ofpm . kmnfdsf] 
w'nf] Pp6f sfuhdf n]pm . r'DasnfO{ kmnfdsf] w'nf]df  
n6k6\ofpm . wfuf] ;dft]/ r'DasnfO{ lj:tf/} dfly  
prfn . s] b]lvG5 < kmnfdsf] w'nf] r'Dassf] 5]plt/ a9L 
dfqfdf 6f“l;Psf] b]lvG5 . larlt/ kmnfdsf] w'nf] sd x'“b}} 
hfg] 5 . l7s lardf t kmnfdsf] w'nf] 6f“l;Ps} x'“b}g . o; tYoaf6 r'Dassf] zlSt 5]plt/ 
s]lGb|t x'G5 . larlt/ r'Dassf] zlSt sd x'“b} hfG5 / l7s lardf t r'Dassf] zlSt w]/} sd  
x'G5 . 5]plt/ w]/}} zlSt ePsfn] g} a9L dfqfdf kmnfdsf w'nf]x¿ 6f“l;Psf x'g\ . 

lj|mofsnfk @ 

lj|mofsnfk ! 
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$= ;dfg w|'jx¿ ljsif{0f / c;dfg w|'jx¿ cfsif{0f x'g] u'0f

Pp6f r'Dassf] pQ/L w|'j / csf]{ r'Dassf] klg pQ/L w|'jnfO{ ;dfg w|'j elgG5 . To:t} 
Pp6fsf] blIf0fL / csf]{sf] klg blIf0fL w|'jx¿ klg ;dfg w|'j g} x'g\ . b'O{ cf]6f r'Dasx¿sf 
;dfg w|'jx¿ Ps csf]{sf] glhs nUbf ljsif{0f x'G5 . cyf{t Pp6fn] csf]{nfO{ ljsif{0f  
ub{5 . Pp6f r'Dassf] pQ/L w|'j / csf]{ r'Dassf] blIf0fL w|'jx¿lar cfsif{0f x'G5 .  
ljk/Lt w|'jx¿ Psn] csf]{nfO{ cfkm"lt/ cfsif{0f ub{5 . r'Dasx¿lar x'g] o:tf] u'0fnfO{ 
;dfg w|'j ljsif{0f / c;dfg w|'j cfsif{0f x'g] u'0f elgG5 .

Pp6f 58 r'Dassf] lar efudf wfuf]n] em'G8\ofpm . csf]{ 58 r'Das 
xftdf n]pm . xftsf] r'Dassf] pQ/L w|'j em'G8\ofOPsf] r'Dassf] klg 
pQ/ w|'jlt/ glhs nu . s] x'G5 x]/, pQ/ / pQ/ w|'jx¿lar 
ljsif{0f x'G5 . ca xftsf] r'Dassf] blIf0f w|'j em'G8\ofOPsf] r'Dassf] 
blIf0f w|'j glhs nu . km]l/ s] x'G5 x]/ . blIf0f / blIf0f w|'jx¿lar 
klg ljsif{0f x'G5 . 
o; lj|mofsnfkaf6 ;dfg w|'jx¿lar ljsif{0f x'G5 eGg] yfxf x'G5 . 
ca km]l/ xftsf] r'Dassf] pQ/L w|'j em'G8\ofOPsf] r'Dassf] blIf0f 
w|'j glhs nu . pQ/L / blIf0fL w|'jx¿lar cfsif{0f x'G5 . o;af6 

c;dfg w|'jlar cfsif{0f x'G5 eGg] lgisif{ lgsfNg ;lsG5 . 

%= w|'jx¿ g5'l6\6g] u'0f 

k|To]s r'Dasdf b'O{cf]6f w|'jx¿ x'G5g\ . Pp6f pQ/L w|'j / csf]{ blIf0fL w|'j . oL 
w|'jx¿ slxNo} 5'6\l6b}gg\ . Pp6f dfq w|'j ePsf] r'Das x'“b}g . r'DasnfO{ 6'j|mf kfbf{ 
b'O{ v08df ljeflht x'G5 . t/ k|To]s v08sf b'O{ 5]pdf km]l/ b'O{cf]6} w|'jx¿ x'G5g\ . 
pQ/L w|'j /x]sf] v08sf] csf]{ 5]pdf blIf0f w|'j ljsl;t x'G5 . blIf0fL w|'j /x]sf] v08sf] 
csf]{ 5]pdf pQ/L w|'j aG5 . b'j} w||'jdf r'DasLo zlSt a/fa/ x'G5 . 

Pp6f gof“ An]8nfO{ lrqdf h:t} b'O{ 6'j|mf kf/ . Pp6f r'Dassf] pQ/L w|'jn] Ps 6'j|mf 
An]8nfO{ Ps 5]pb]lv csf]{ 5]p;Dd /u8 . Toxf“af6 r'Das p7fP/ km]l/ klxn]s} 5]paf6  
/u8]/ csf]{ 5]p k'¥ofpm . o;/L @)÷@% k6s /u8]kl5 pSt 6'j|mfdf r'DasLo u'0f ljsf; 
x'G5 . An]8 r'Dasdf sDkf;sf] dbtn] pQ/L w|'j lrg . ca 6'j|mfnfO{ b'O{ 6'j|mf kf/ /  

;dfg w'|j ljsif{0f ePsf]

lj|mofsnfk # 
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k|To]s 6'j|mfdf b'O{cf]6f w|'jx¿ 5g\ jf 5}gg\ sDkf;sf] dbtn]  
k/LIf0f u/ . pQ/L w|'j /x]sf] 6'j|mfsf] csf]{ 5]pdf blIf0f w|'j  
aG5 . To:t} csf]{ 6'j|mfdf klg b'O{cf]6} w|'jx¿ x'G5g\ . o; lj|mofsnfkaf6 
r'Dassf w|'jx¿ slxNo} 5'6\l6b}gg\ eGg] tYo k|dfl0ft x'G5 . 

r'DasLo / cr'DasLo j:t' -Magnetical and Non Magnetic Substance_

r'Dasn] ;a} j:t'nfO{ cfsif{0f ug{ ;St}g . s'g} j:t'df r'Dassf] c;/ kb{5 eg] s'g} j:t'df 
r'Dasn] c;/ ug{ ;St}g . r'Dasn] cfsif{0f ug{ ;Sg] j:t'nfO{ r'DasLo j:t' elgG5 . 
wft'x¿dWo] kmnfd, lgs]n / sf]jfN6nfO{ r'Dasn] cfsif{0f ub{5 . oL tLg wft'x¿ r'DasLo 
j:t' x'g\ . r'DasLo j:t'nfO{ ljleGg ljlwx¿af6 r'Das agfpg ;lsG5 . r'Dasn] cfsif{0f 
gug]{ j:t'nfO{ cr'DasLo j:t' elgG5 . cr'DasLo j:t'nfO{ r'Dasn] cfsif{0f ug{ ;Sb}g . 
;'g, rf“bL, lkQn, sf7, Knfl:6s, /a/ cflb cr'DasLo j:t' x'g\ .

s'g} j:t' r'DasLo xf] jf xf]Og eg]/ k/LIf0f ug{ Pp6f r'Dassf] cfjZostf kb{5 . r'Dassf] 
Ps 5]p k/LIf0f ug'{kg]{ j:t'sf] glhs nu . r'Das / pSt j:t'x¿ lar cfsif{0f ePg eg] 
;f] j:t' cr'DasLo x'g\ egL yfxf kfpg ;lsG5 . olb r'Dasn] ;f] j:t'nfO{ cfsif{0f ub{5 
eg] ;f] j:t' r'DasLo j:t' xf] egL yfxf x'G5 . 

r'DasLo w|'jx¿ -Magnetic Poles_  

Pp6f r'Dasdf b'O{cf]6f w|'jx¿ x'G5g\ . tL w|'jx¿ cfk;df slxNo} 5'6\l6b}gg\ eGg] s'/f 
dfly k|:6 eO;s]sf] 5 . r'DasLo zlSt o;sf w|'jx¿df s]lGb|t x'G5g\ . r'Dasn] ug]{ 
cfsif{0f jf ljsif{0f zlSt o;sf w|'jx¿df clwstd x'G5g\ . xfdLn] lj|mofsnfk ! af6 
b]lv;s]sf 5f}“ ls r'Dassf] r'DasLo zlSt o;sf 5]plt/ a9L dfqfdf x'G5 . r'DasLo 
w|'jx¿ 5]plt/ /xg] x'gfn] o;sf] zlSt klg 5]plt/ a9L ePsf] xf] . r'Dassf] 5]pd} 
-6'Kkfd}_ r'Dassf] w|'j x'“b}g . 6'Kkf]eGbf clnleq o;sf] w|'j /x]sf] x'G5 . r'DasLo w|'j 
sxf“lg/ 5 eGg] s'/f lgDglnlvt lj|mofsnfkaf6 kTtf nufpg ;lsG5 M 

Pp6f ;]tf] sfuhnfO{ 6]a'ndf g;g]{ u/L lkgsf] dbtn] c8\ofpm . sfuhsf] lardf Pp6f 58 
r'Das /fv . 58 r'Dassf] 3]/f l;;fsndn] sf]/ . ca Pp6f r'DasLo sDkf; r'Dassf] 
Ps 5]pdf lrqdf h:t} :yfgdf /fv . sDkf;sf] b'j} 5]pn] b]vfPsf laGb'x¿df lrx\g  

lj|mofsnfk % 
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nufpm . sDkf;nfO{ ‘Y’ :yfgdf ;f/ . km]l/ 
sDkf;sf] b'O{ 5]pn] b]vfPsf laGb'x¿df lrx\g 
nufpm . ca sDkf;nfO{ ‘Z’ :yfgdf ;f/]/ 
dflys} ljlw bf]xf]¥ofpm . ca sDkf;nfO{ 
r'Dassf] csf]{ 5]pdf X,Y,Z :yfgdf /fv]/ 
dflys} ljlwcg';f/ lrx\g nufpm . ca r'Das 
/ sDkf;nfO{ sfuhaf6 x6fpm . sDkf;sf] b'O{ 5]pn] b]vfPsf laGb'x¿ hf]8]/ ;/n /]vf 
l;;fsndn] sf]/ . tL /]vfx¿ r'Dassf] 3]/fleq Pp6f laGb'df hf]l8g] 5 . ToxL laGb' r'Dassf] 
w|'j xf] . r'Dassf] csf]{ 5]pdf klg o:t} laGb' aG5 . ca r'Dassf w|'jx¿ larsf] nDafO  
gfk . of] r'DasLo nDafO xf] . r'Dassf] b'O{ 5]p larsf] nDafOsf] gfk r'Dassf] nDafO xf] . 
s] lgisif{ lgsfNg ;lsG5 n]v . 
 r'DasLo nDafO = ==============
 r'Dassf] nDafO = ==============

r'DasLo If]q -Magnetic Field_  

s'g} klg r'Dasn] Pp6f lglZrt jl/kl/sf] If]q;Dd dfq r'DasLo j:t'nfO{ c;/ 
ug{ ;S5 . t;y{ r'Dassf] jl/kl/ r'Dasn] c;/ ug{ ;Sg] b'/L lglZrt x'G5 . 
;f] If]qeGbf 6f9f r'Dasn] s'g} c;/ kfg{ ;St}g . r'Dassf] jl/kl/sf] 7fp“ hxf“ 
r'Dasn] c¿ r'DasLo j:t'df c;/ ub{5 Tof] 7fp“nfO{ To; r'Dassf] r'DasLo If]q  
elgG5 . s'g} r'Dassf] If]q 7'nf] x'G5 eg] s'g} r'Dassf] If]q ;fgf] x'G5 . Pp6f sDkf; 
lg8nsf] ;xfotfn] s'g} 58 r'Dassf] If]q kQf nufpg ;lsG5 . o;sf nflu lgDg 
lnlvt lj|mofsnfk u/]/ x]/f}“ M

6]a'ndf Pp6f ;]tf] sfuh lkgsf] dbtn] c8\ofpm . sfuhsf] lardf Pp6f 58 r'Das /fv]/ o;sf] 3]/f 
l;;fsndn] lrx\g nufpm . ca Pp6f lg8n sDkf; n]pm / r'Dassf] Ps 5]p glhs /fv . r'Dasn] 
o;sf] lg8nnfO{ c;/ u5{ ls ub}{g x]/ . ca sDkf;nfO{ r'Dasaf6 clnslt 6f9f ;f/ / sDkf; 
lg8nnfO{ c;/ u5{ ls ub}{g x]/ . To;/L g} sDkf;nfO{ la:tf/} r'Dasaf6 6f9f ;fb}{ r'Dasn] c;/ 
u5{ ls ub{}g x]b}{ hfpm . sDkf;nfO{ r'Dasn] c;/ ug{ g;Sg] 7fp“df k'u]kl5 lrx\g nufpm . r'Dassf]  
csf]{ 5]pdf klg To:t} u/]/ r'Dasn] sDkf;nfO{ c;/ ug{ g;s]sf] 7fp“ lrx\g nufpm . 
dflys} ljlwcg';f/ r'Dassf] jl/kl/ r'Dasn] c;/ ug{ g;Sg] 7fp“x¿ lrx\g nufpm . To;/L 
lrx\g nufp“b} hf“bf r'Dassf] jl/kl/ Pp6f 3]/f aGg] 5 . pSt 3]/fleq r'Dassf] c;/ k5{ . 

Tof] 3]/fleqsf] 7fp“ g} r'DasLo If]q xf] . 

lj|mofsnfk &
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lj|mofsnfk # cWoog u/L r'Dassf  ;dfg w|'j ljsif{0f / c;dfg w|'j 

cfsif{0f x'G5 eGg] k|of]uåf/f k|dfl0ft u/ .

;f/f+z 

!= r'Dasdf x'g] r'DasLo zlStnfO{ r'DasTj elgG5 . 

@=  r'Das Ps cToGt pkof]uL j:t' xf] . 

#= r'Dasn] r'DasLo j:t'nfO{ cfsif{0f u5{ . 

$= r'Dassf] zlSt 5]plt/ s]lGb|t x'G5 . 

%= :jtGqk"j{s 3'Dg ;Sg] u/L /flvPsf] r'Das ;w}“ k[YjLsf] pQ/ / blIf0f lbzflt/ 
t]l;{P/ a:5 . 

^= b'O{cf]6f r'Dassf ;dfg w|'jx¿ cfk;df ljsif{0f x'G5 / ljk/Lt w|'jx¿ cfsif{0f 
x'G5 . 

&= Pp6f r'Dassf pQ/ / blIf0f w|'jx¿ slxNo} 5'6\l6b}gg\ . 

*= r'Dasn] c;/ ug]{ j:t'x¿nfO{ r'DasLo j:t' elgG5 . kmnfd, lgs]n / sf]jfN6 
r'DasLo j:t'x¿ x'g\ . 

(= r'Dassf] 5]plt/sf] laGb' hxf“ r'DasLo zlSt s]lGb|t x'G5 To; laGb'nfO{ r'DasLo 
w|'j elgG5 . 

!)= r'Dassf] jl/kl/ r'Dasn] c;/ ug]{ ;Ddsf] If]qnfO{ r'DasLo If]q elgG5 . 

k|of]ufTds lj|mofsnfk
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cEof;

!=  vfnL 7fp“ e/ M 

 -s_  r'Dasdf x'g] ljz]if u'0fnfO{ ============== elgG5 . 

 -v_  r'Dasn] ;;fgf kmnfdsf 6'j|mfnfO{ ============ ub{5 . 

 -u_  Pp6f r'Dassf] pQ/L w|'jn] csf]{ r'Dassf] pQ/L w|'jnfO{ ======== ub{5 . 

 -3_  r'DasLo zlSt o;sf ============= df s]lGb|t x'G5g\ . 

 -ª_  r'DasnfO{ 6'j|mf ubf{ o;sf =============== 5'6\l6b}g . 

 -r_  r'Dasn] cfsif{0f ug{ g;Sg] j:t'nfO{ ================ j:t' elgG5 . 

@=  lbOPsf pQ/x¿dWo] Pp6f ;xL pQ/ 5fg M 

 -s_  r'Dasn] s'g j:t'nfO{ cfsif{0f u5{ < 
  -c_ lkQn    -cf_ kmnfdsf] 6'j|mf 
  -O_ l;;fsnd   -O{_ O/]h/
 -v_  :jtGqk"j{s 3'Dg ;Sg] u/L em'G8\ofOPsf] 58 r'Das stf kms]{/ a:5 < 
  -c_ pQ/ blIf0f   -cf_ k"j{ klZrd  
  O_ pQ/ k"j{   -O{_ blIf0f klZrd
 -u_  s'g j:t' r'DasLo xf]Og < 
  -c_ lkQn   -cf_ kmnfd  
  -O_ lgs]n   -O{_ sf]jfN6 

#= tnsf k|Zgx¿sf] pQ/ n]v M 

 -s_  r'DasTj eg]sf] s] xf] <  

 -v_  r'Dassf] k|of]u x'g] s'g} rf/cf]6f pks/0fx¿sf] gfd n]v . 

 -u_  r'DasnfO{ kmnfdsf] w'nf]df n6\k6fp“bf o;sf] 5]plt/ a9L kmnfdsf] w'nf] 
6f“l;Psf] x'G5, lsg < 

 -3_  6]a'ndf /flvPsf] 58 r'Das lsg pQ/ / blIf0f kms]{/ a:b}g < 

 -ª_  b'O{cf]6f r'DasLo / b'O{cf]6f cr'DasLo j:t'x¿sf] gfd n]v .  

 -r_  r'DasLo If]q eg]sf] s] xf] < s:tf] r'Dassf] If]q 7'nf] x'G5 < 

 -5_  r'Dassf] nDafO / r'DasLo nDafOdf s] leGgtf x'G5 < JofVof u/ .
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**
dflg;x¿sf nflu ljB't\ Pp6f clt cfjZos zlSt ePsf] 5 . b}lgs hLjgdf w]/} 
sfo{ ug{ ljB't\sf] cfjZostf kb{5 . c“Wof/f] x6fpg lah'nL aQLsf] cfjZostf  
kb{5 . /]l8of], 6]lnlehg, 6]lnkmf]g, sDKo'6/ cflb cfw'lgs pks/0fx¿ klg ljB't\
af6 g} ;~rfng x'G5g\ . To:t} lx6/ afNg, Ol:t/L ttfpg, df]6/ rnfpg cflb 
ljleGg sfo{x¿ ug{ ljB't\sf] cfjZostf kb{5 . w]/} pBf]u / sf/vfgfx¿ ljB't\\af6 
g} ;~rfng x'G5g\ . ljB't\ klg Ps k|sf/sf] zlSt xf] . 

ljB't\sf] ;|f]t  -Source of electric_

ljB't\ pTkfbg ug]{ pks/0fx¿ g} ljB't\sf ;|f]t x'g\ . w]/} ljlwx¿af6 ljB't\ pTkfbg 
ug{ ;lsG5 . tLdWo] k|d'v ¿kn] lgDglnlvt pks/0fx¿af6 ljB't\ pTkfbg  
ug]{ ljlwaf/] oxf“ rrf{ ul/Psf] 5 . 

 -!_ ;]n -Cell_

 -@_ kmf]6f] ;]n -Photo Cell_

 -#_ 8fOgfdf] -Dynamo_ / h]g]/]6/ -Generator_

!= ;]n (Cell)

;]ndf /f;folgs ljlwaf6 ljB't\ pTkfbg ul/G5 . /f;folgs zlStnfO{ ljB't\ zlStdf 
¿kfGt/ ul/G5 . pbfx/0fsf nflu ;fwf/0f ;]n, 8«fO ;]n cflb . 6r{ nfO6, /]l8of], 
6«flGh:6/ cflb rnfpg 8«fO ;]nsf] k|of]u ul/G5 . o;df t/n /f;folgs kbfy{ k|of]u 
gul/g] x'“bf hxf“ txL“ nUg klg ;lsG5 . 

ljB't\\ 
(Electricity)
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@= kmf]6f] ;]n -Photo Cell_  

;f}o{ zlStnfO{ ljB't\ zlStdf ¿kfGt/0f ug]{ pks/0fNffO{ kmf]6f] ;]n elgG5 . 
w]/} cf]6f kmf]6f] ;]nx¿ hf]8]/ ;f}o{ Aof6«Lsf] lgdf{0f ul/G5 . ;f}o{ Aof6«Laf6 k|fKt x'g] 
ljB't\af6 cfh ef]ln ufp“x¿df aQL afNg], 6]lnlehg rnfpg], sDKo'6/ rnfpg] cflb 
ljleGg sfo{ ul/G5 . 

#= 8fOgfdf] / h]g]/]6/ -Dynamo and Generator_ 

h]g]/]6/ Pp6f ljB't\ pTkfbg ug]{ pks/0f  
xf] . o;n] w]/} dfqfdf ljB't\ pTkfbg ug{ ;S5 .  
h]g]/]6/af6 pTkfbg ul/g] ljB't\ ;:tf] klg k5{ . 
h]g]/]6/af6 ljB't\ pTkfbg ug{o;nfO{ tLj| ultdf 
3'dfpg'kb{5 . alu/x]sf] kfgL, atf;, afkm zlSt 
cflbaf6 h]g]/]6/ 3'dfOG5 . g]kfndf w]/}h;f] 
alu/x]sf] kfgLaf6 g} ljB't\ pTkfbg ul/G5 . o;/L pTkfbg  
ul/Psf] ljB't\nfO{ hnljB't\ elgG5 . kxf8sf] le/fnf] hldgaf6 aUg] gbLsf] kfgL 7'nf]  
kf]v/Ldf hDdf ul/G5 . cUnf] 7fp“df /x]sf] kf]v/Laf6 kfgLnfO{ kfOkaf6 tn  
v;flnG5 . pSt kfgLsf] zlStn] h]g]/]6/ 3'D5 / ljB't\ pTkfbg x'G5 . o:t} ;fOsndf 
8fOgfdf] /flvPsf] x'G5 . ;fOsnsf] kfª\u|f 3'Dbf 8fOgfdf]n] ljB't\ pTkfbg u5{ .  

ljB't\ kl/ky

Pp6f 8«fO ;]n, #) ;]ld nfdf] b'O{ 6'j|mf tf/, Pp6f aNa 
/ l:jr n]pm . tL ;fdu|Lx¿ lrqdf h:t} j|md ldnfP/  
hf]8 . ca l:jrnfO{ bafp“bf -aGb ubf{_ aQL aN5 . 
l:jrnfO{ v'nf ubf{ aQL lgE5 . aQL an]sf] cj:yfdf 
ljB't\ k|jfx ePsf] x'G5 . aQL lge]sf] cj:yfdf ljB't\ k|jfx  
/f]lsG5 . l:jr aGb /x'Gh]n ljB't\ lg/Gt/ k|jfx x'G5 . ljB't\  
lg/Gt/ k|jfx x'g] u/L ljB't\ ;|f]]t, ;'rfns tf/ / ljB't\ pks/0f -aQL_ hf]8]/ agfOPsf] 
kynfO{ ljB't\ kl/ky elgG5 . oxf“ 8«fO;]n ljB't\ ;|f]t / aQL ljB't\ pks/0f x'g\ . ljB't\
sf] dbtn] ;~rfng x'g] s'g} pks/0fnfO{ ljB't\ pks/0f elgG5 . 

;fOsnsf] 8fOgfdf] 

lj|mofsnfk ! 
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ljB't\sf] pkof]u ug{ ljB't\ kl/ky agfpg' h?/L 5 . ljB't\ kl/kydf ;'/lIft tj/n]  
lg/Gt/ ljB't\ k|jfx x'G5 . ljB't\ kl/ky agfp“bf ljB't\ lglb{i6 af6f] / :yfgaf6  
axG5 . 3/df cfk"lt{ x'g] zlStzfnL ljB't\ gfª\uf] xftn] 5f]OPdf ljB't\ em8\sf nfUg  
;S5 . ljB't\ em8\sfn] xfd|f] d[To';d]t x'g ;S5 . Aof6«L / ;]naf6 pTkfbg x'g] ljB't\ sdhf]/ 
x'G5 . To;af6 ljB't\ em8\sf nfUb}g . t}klg ;a} vfnsf] ljB't\ k|of]u ug{ agfOPsf] ljB't\ 
kl/kydf gfª\uf] xftn] g5'g' /fd|f] x'G5 . 

;'rfns (Conductor)

lj|mofsnfk ! df Pp6f tf/ eP/ ljB't\ k|jfx ePsf] xfdLn] b]Vof}“ . o;/L ljB't\ k|jfx x'g ;Sg] 
kbfy{nfO{ ;'rfns elgG5 . tfdf, ;'g, rf“bL, lkTtn, u|fkmfO6 cflb ;'rfnssf pbfx/0f x'g\ .  
h'g j:t'af6 ljB't\ k|jfx x'g ;S5 To:tf] j:t'nfO{ ;'rfns elgG5 . tfdfsf] tf/ ;'rfns 
xf] . To:t} cGo k|sf/sf wft'x¿ klg ;'rfns g} x'g\ . 

sf7, /a/, Knfl:6s, 9'ª\uf, l;Ssf, lkg, lsnf 
O/]h/, l;;fsndleqsf] n]8sf] 6'j|mf cflb ljleGg 
j:t'x¿ ;ª\sng u/ . Pp6f 8«fO;]nnfO{ tn lrqdf 
b]vfP h:t} tf/x¿n] aNa;“u hf]8]/ 6]k nufpm . 
lrqdf h:t} tf/sf] A 5]p / csf]{ tf/sf] B 5]pn] 
l;SsfnfO{ hf]8]/ x]/, aQL aN5 . aQL an]sf] x'gfn] 
l;Ssfaf6 ljB't\ k|jfx x'G5 egL yfxf kfpg'k5{ . 
l;Ssf cfndf]lgod wft'af6 ag]sf] x'“bf ;'rfns x'g\ . l;Ssf ;ª\sng ul/Psf 7fp“df 
ljleGg j:t'x¿ /fv]/ x]/ . s'g s'g j:t' /fVbf aQL aN5 / s'g /fVbf aQL aNb}g < tn 
tflnsfdf l6kf]6 u/ . 

lj|mofsnfk @ 

lj|mofsnfk # 

A       B

j:t'sf] gfd aQL aN5 aQL aNb}g ;'rfns crfns cw{rfns

l;Ssf

====

n]8

====

aQL dw'/f] aN5
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crfns (Insulator)

dflysf] lj|mofsnfkaf6 yfxf kfpg ;lsG5 ls 9'ª\uf, /a/, O/]h/, Knfl:6s cflbaf6 
ljB't\ k|jfx x'“b}g . o:tf j:t'x¿ crfns x'g\ . 

 h'g j:t'af6 ljB't\ k|jfx x'“b}g To:tf j:t'nfO{ crfns elgG5 . 

Knfl:6s crfns ePsfn] tf/sf] aflx/ Knfl:6sn] 9fs]sf] x'G5 . o;f] ubf{ tf/sf] 
aflx/ 5'“bf klg ljB't\ em8\sf nfUb}g . 

cw{rfns (Semi Conductor) 

lj|mofsnfk ! df n]8sf] 6'j|mfaf6 ljB't\ k|jfx u/L aQL afNbf s]xL dw'/f] aN5 . 
n]8af6 ljB't\ cf+lzs ¿kn] dfq k|jfx x'G5 . To;}n] aQL dw'/f] an]sf] xf] . cf+lzs 
¿kn] ljB't\ k|jfx ug]{ j:t'nfO{ cw{rfns elgG5 . n]8, l;lnsg cflb cw{rfnssf 
pbfx/0fx¿ x'g\ . 

Pp6f ;fwf/0f ljB't\ kl/ky tof/ u/L lj|mofsnfk # df lbOPcg';f/ j:t'x¿ ;ª\sng 
u/ / k|of]u u/L ;'rfns, crfns / cw{rfns j:t' 5'6\ofpm . 

kl/of]hgf sfo{

!=  sfutL, ;'Gtnf, :ofp cflb ljleGg kmnk"mnx¿ ;ª\sng u/ . k|To]sdf kfn}kfnf]   
b'O{ 6'j|mf An]8 jf tfdfsf] / h:tfsf] kftf 3';fpm . tL kftfx¿nfO{ tf/n] hf]8]/ 
;fgf] r'DasLo l;of] /fv]/ x]/ . cjnf]sg u/ / lgisif{ n]v . 

@=  Pp6f Knfl:6ssf] ef“8fdf clnslt tfhf uf]a/ ;ª\sng u/ . To;df kfgL ld;fP/ 
n]bf] agfpm . To;df Pp6f tfdfsf] kftf / h:tfsf] kftf 8'afpm . tL b'O{ kftfx¿  
tf/n] hf]8]]/ ljB't\ k|jfx eP gePsf] DofUg]l6s lg8nåf/f kQf nufpm .

;f/f+z 

!= ljB't\ b}lgs hLjgdf cToGt pkof]uL zlSt xf] . 
@= ljB't\sf k|d'v ;|f]tx¿ ;]n, kmf]6f] ;]n / h]g]/]6/ x'g\ . 

k|of]ufTds lj|mofsnfk
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#=  ljB't\ ;|f]t, tf/, pks/0f / l:jrnfO{ ljB't\ lg/Gt/ k|jfx x'g ;Sg] u/L hf]l8Psf] 
aGb kynfO{ ljB't\ kl/ky elgG5 . 

$=  ljB't\ k|jfx ;lhn} x'g] j:t'nfO{ ljB't\sf] ;'rfns elgG5 . 

%= ljB't\ k|jfx gx'g] j:t'nfO{ ljB't\sf] crfns elgG5 . 

^= ljB't\ cf+lzs ¿kn] k|jfx x'g] j:t'nfO{ cw{rfns elgG5 . 

cEof;

!=  vfnL 7fp“ e/ M 

 -s_  8«fO;]nn] ================ zlStnfO{ ljB't\ zlStdf ?kfGt/ u5{ . 

 -v_  ljB't\ pTkfbg ug]{ pks/0fnfO{ ================== elgG5 . 

 -u_  tLj| ultdf au]sf] kfgLaf6 pTkfbg ul/g] ljB't\nfO{ ============== elgG5 . 

 -3_  ljB't\ k|jfx ug]{ j:t'nfO{ ================ elgG5 . 

 -ª_  cf+lzs ¿kn] ljB't\ k|jfx ug]{ j:t' ================== xf] . 

 -r_  ljB't\sf] k|of]u ug{ ================== agfpg' h?/L 5 . 

@=  lbOPsf pQ/x¿dWo] Pp6f ;xL pQ/ 5fg M 

 -s_  k|sfznfO{ ljB't\df ?kfGt/ ug]{ pks/0f s'g xf] < 

  -c_ /f;folgs ;]n   -cf_ kmf]6f] ;]n  

  -O_ 8fOgfdf]    -O{_ h]g]/]6/ 

 -v_  tn lbOPsf dWo] s'g pks/0fn] w]/} j]/ ljB't\ pTkfbg ug{ ;St}g < 

  -c_ ;fwf/0f ;]n    -cf_ 8«fO ;]n   

  -O_ kmf]6f] ;]n   -O{_ 8fOgfdf]

 -u_  au]sf] kfgLaf6 ljB't\ pTkfbg ug{ s'g pks/0f rflxG5 < 
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  -c_ ;fwf/0f ;]n    -cf_ 8«fO ;]n  

  -O_ 8fOgfdf]    -O{_ h]g]/]6/

 -3_  ;'rfns j:t' s'g xf] < 

  -c_ 9'ª\uf    -cf_ n]8   

  -O_ tfdf    -O{_ /a/ 

 -ª_  tn lbOPsf dWo] crfns j:t' s'g xf] < 

  -c_ lkQn    -cf_ kmnfd  

  -O_ rf“bL    -O{_ Knfl:6s

 -r_ cf+lzs ¿kn] ljB't\ k|jfx ug]{ j:t'nfO{ s] elgG5 < 

  -c_ rfns    -cf_ cw{rfns  

  -O_ s'rfns    -O{_ crfns

#=  tnsf k|Zgx¿sf] pQ/ n]v M 

 -s_  kmf]6f] ;]n eg]sf] s] xf] < 

 -v_  hnljB't\ eg]sf] s] xf] < hnljB't\ pTkfbg ug]{ ljlw 5f]6s/Ldf n]v . 

 -u_  Pp6f ;]n, tf/, aQL / l:jr hf]8]sf] kl/kysf] lrq sf]/ / ljleGg efux¿sf] 
gfd n]v . 

 -3_  ljB't\ kl/ky eg]sf] s] xf] < o;sf] dxŒj s] 5, n]v . 

 -ª_  tfdfsf] tf/ jl/kl/ Knfl:6sn] lsg 9fs]sf] x'G5 < 

 -r_  crfns j:t' s]nfO{ elgG5 < b'O{cf]6f pbfx/0f n]v . 
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(( kbfy{ 
(Matter)

lj|mofsnfk ! 

xfd|f] jl/kl/ ljleGg k|sf/sf j:t'x¿ kfOG5g\ . h:t} M kfgL, xfjf, 9'ª\uf, 6]a'n, 
lstfa cflb . j:t'x¿sf /ª, uGw, cfsf/ / cGo u'0fx¿ km/s km/s x'G5g\ . tyflk 
ltgLx¿sf s]xL ;femf u'0fx¿ x'G5g\ . dfly plNnlvt j:t'x¿sf ;femf u'0fx¿ s] s] 
x'g\ . ltdL eGg ;S5f} < kfgL, xfjf, 9'ª\uf, 6]a'n / lstfasf] lk08 x'G5 . o;}u/L tL 
;a}sf] cfotg klg x'G5 .  o;/L lk08 / cfotg ePsf j:t'x¿nfO{ kbfy{ elgG5 . 
;a} kbfy{x¿ ;;fgf k/df0f' tyf c0f'af6 ag]sf] x'G5 . k|sfz, cfjfh, 5fof cflbsf] 
lk08 / cfotg x'“b}g . To;}n] ltgLx¿ kbfy{ xf]Ogg\ . 

kbfy{sf ef}lts u'0fx¿ -Physical Properties of Matter_ 

kbfy{sf ljleGg u'0fx¿ x'G5g\, h:t} M kbfy{sf] lglZrt lk08 x'G5, cfotg x'G5, 
/ª x'G5, uGw x'G5 / :jfb x'G5 . oLdWo] xfdLn] oxf“ kbfy{sf] lk08 / cfotgaf/] 
dfq 5nkmn ug]{ 5f}“ . 

-s_ kbfy{sf] lglZrt lk08 x'G5 .

cfk\mgf b'O{cf]6} xft km}nfP/ /fv / Pp6f ;fyLnfO{ Pp6f 
xftdf O“6f / csf]{ xftdf pq} ;fOhsf] sf7sf] 6'j|mf /fVg 
nufpm . ca s'g a9L ux|'ª\uf]  cg'ej x'G5 eg < O“6f a9L 
ux|'ª\uf] x'G5, lsgls O“6fsf] lk08 sf7sf lk08eGbf a9L 
x'G5 . o;/L 7f]; j:t'sf] lglZrt lk08 x'G5 . pxL cfsf/
sf b'O{cf]6f lunf; n]pm . Pp6fdf kfgL /fv / b'O{ cf]6f 

lunf; prfn]/ s'g ux|'ª\uf]  5 kQf nufpm . 
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pxL ;fOhsf xfjf gel/Psf b'O{cf]6f a]n'g n]pm . Pp6f a]n'gdf 
d'vn] xfjf e/ / csf]{ a]n'gnfO{ xfjf ge/L /fv . ca b'j} a]n'gnfO{ 
;Gt'lnt ¿kdf ldnfOPsf] Pp6f kftnf] sf7sf] 58sf] Ps csf{ 
5]pdf em'G8\ofpm . s'g a]n'g tnlt/ em'S5 xf]nf, cjnf]sg  
u/ < xfjf el/Psf] a]n'g tnlt/ em'S5 . o;af6 xfjfsf] 
-kbfy{_ lk08 x'G5 eGg] yfxf x'G5 . 
dflysf k|of]uaf6 xfjf, O“6f, sf7 / kfgLsf] lk08 x'G5 eGg] 

yfxf x'G5 . s'g} klg j:t'df ePsf] kbfy{sf] kl/df0f -quantity of matter_ nfO{ To; 

j:t'sf] lk08 elgG5 . 

 -v_ kbfy{sf] cfotg x'G5 .

af ]tndf kfgL /fv . ca kfgLn] 7fp“ cf ]u ]6 ]sf ] b ]Vg  
;lsG5 . lsgls kfgLsf] 7fp“df s'g} csf]{ j:t' /fVg ;ls“b}g . 
o:t} Pp6f sf“rsf] lunf; n]pm / To;df klg kfgL 6Dd e/ . 
ca Pp6f kfgL g;f]:g] 9'ª\ufsf] 6'j|mf n]pm / kfgL ePsf] lunf;df  
8'afpm . kfgL ePsf] lunf;df 9'ª\uf /fVbf kfgL kf]lvG5 . 
o;af6 yfxf x'G5 ls 9'ª\ufn] 7fp“ cf]u6\5 . 9'ª\ufn] cf]u]6]sf] 
7fp“ g} 9'ª\ufsf] cfotg xf] .

kbfy{sf ljleGg cj:yfx¿ -States of Matter_  

kbfy{ ltg cj:yfdf /xg ;S5 . tL cj:yfx¿ x'g\ M 7f];, t/n / Uof; . ;fwf/0f 
tfkj|mddf d}g -wax_ 7f];, kfgL t/n / clS;hg Uof; cj:yfdf kfOG5 . 
7f]; -Solid_  

7f]; kbfy{sf] cfÇg} cfsf/ / lglZrt cfotg x'G5 . ;fdfGotof logLx¿ s8f  
x'G5g\ . h:t} M 9'ª\uf, u'Rrf, lunf;, O“6f OToflb . 

t/n -Liquid_  

t/n kbfy{sf] lglZrt cfotg x'G5 t/ lglZrt cfsf/ x'“b}g . h:tf] ef“8fdf /fVof] 
o;n] To:t} cfsf/ lnG5 . logLx¿ aUg] ub{5 . h:t} M kfgL, k]6«f]n, l8h]n, dl6t]n, 
cNsf]xn OToflb . 

lj|mofsnfk # 

lj|mofsnfk @ 

kbfy{sf] lglZrt lk08 x'G5

9'ª\ufn] 7fp“ cf]u6]sf]
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Uof; -Gas_  

Uof;sf] cfÇgf] lglZrt cfsf/ / cfotg x'“b}g . h:tf] ef“8f]df /fVof] To:t} cfsf/ / cfotg 
x'G5 . h:t} M xfjf, clS;hg, gfO6«f]hg, sfa{g8fOcS;fO8, xfO8«f]hg, ldy]g OToflb . 

kbfy{sf] cj:yfdf kl/jt{g -Change of States of  Matter_ 

;fwf/0f tfkj|mddf kbfy{sf tLg cj:yfx¿ x'G5g\ . ttfP/ jf lr:ofP/ kbfy{sf] cj:yf 
kl/jt{g ug{ ;lsG5 . ttfP/ 7f];nfO{ t/n / t/nnfO{ Uof;df kl/jt{g ug{ ;lsG5 .  
j:t'df tfk lb“bf o;df /x]sf c0f'x¿ ultzLn x'G5g\ . a9L tfkj|mddf c0f'x¿ a9L 
ultzLn x'G5g\ / c0f'x¿sf] larsf] b'/L a9\5 cyf{t 7f]; j:t' t/ndf kl/jt{g x'G5 . 
t/ndf a9L tfk lb“bf o;sf c0f'x¿ 5'6\l6G5g\ / Uof;df kl/jt{g x'G5 . Uof;nfO{ 
lr:ofp“bf o;sf c0f'x¿ Ps csf{sf] glhsdf cfp“5 / t/ndf kl/jt{g x'G5 . To:t} 
t/nnfO{ lr:ofp“bf o;sf c0f'x¿ k/:k/df 6f“l;G5g\ / 7f];df kl/jt{g x'G5 . 

   tfk     tfk  

 7f];       t/n      Uof;

         lr;f]]    lr;f]      

tfkn] 7f]; kbfy{nfO{ kufn]/ t/n cj:yfdf Nofp“5 . ;'g jf rf“bLnfO{ ttfP/ kufNg 
;lsG5 / ljleGg cfsf/sf uxgfx¿ tof/ ul/G5g\ . a/kmnfO{ ttfp“bf kfgL aG5 . 
7f];nfO{ ttfp“bf t/n aGg] k|lj|mofnfO{ kUng] -melting_ elgG5 . s'g} kbfy{sf] kUng] 
lj|mof Pp6f lglZrt tfkj|mddf x'G5, h;nfO{ kUng] laGb' -melting point_ elgG5 . 
a/km 0 C  eGbf dflysf] tfkj|mddf kUng] ub{5 / kfgL aG5 . ljleGg 7f]; j:t'x¿sf 
kUng] laGb' km/s km/s x'G5g\ . 
         tfk  

      a/km  kfgL

t/nnfO{ ttfp“bf Uof;df kl/jt{g x'G5 . kfgLnfO{ ttfp“bf kfgLsf] afkm aG5 . afkm 
Pp6f Uof; xf] . t/nnfO{ ttfP/ afkm aGg] k|lj|mofnfO{ jfikLs/0f -evaporation_ 
elgG5 . ;fwf/0f tfk / rfkdf -;d'b| ;txdf_ kfgL 100 C tfkj|mddf pDnG5 . 
     tfk  

   t/n          Uof; 
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s]xL kbfy{x¿ h:t} M sk'/, cfof]l8g, Pdf]lgod Snf]/fO8 / lkmgfOn -napthalene_ 
uf]nLnfO{ ttfp“bf gkUnLsg} l;w} afkm -Uof;_ aG5 . s'g} 7f]; kbfy{nfO{ ttfp“bf 
Uof; aGg] / km]l/ lr:of“pbf 7f]; aGg] k|lj|mofnfO{ pWj{kftg -sublimation_ elgG5 . 
pWj{kftg x'g] sf/0fn] g} logLx¿sf] uGw km}nG5 .         
     tfk  

   7f];          Uof; 

Uof;nfO{ lr:ofp“bf t/n kbfy{df kl/jt{g x'G5 . kfgLsf] afkmnfO{ lr:ofp“bf kfgL 
aG5 . Uof;nfO{ lr:ofP/ t/n aGg] k|lj|mofnfO{ b|jLs/0f -condensation_ elgG5 . 
t/nnfO{ lr:ofp“bf 7f]; kbfy{df kl/jt{g x'G5 . kfgLnfO{ lr:ofp“bf a/km aG5 . t/
nnfO{ lr:ofP/ 7f]; aGg] k|lj|mofnfO{ hDg] -freezing_ elgG5 . 
        lr;f]      lr;f]  

  Uof;         t/n        7f];

tŒj, of}lus / ld>0f -Element, Compound and Mixture_ 

xfd|f] j/k/ kfOg] kbfy{x¿ s'g} z'4 / s'g} cz'4 x'g ;S5g\ . z'4 kbfy{ Pp6} lsl;dsf 
c0f'x¿ -molecules_ af6 ag]sf x'G5g\ . h:t} M tfdf / kfgL z'4 kbfy{ x'g\ . tŒj / of}lus  
klg z'4 kbfy{ x'g\ . cz'4 kbfy{ ljleGg lsl;dsf c0f'x¿ ldnL ag]sf] x'G5 . ld>0f Pp6f 
cz'4 kbfy{ xf] . of}lus / ld>0fnfO{ 6'S|ofpg jf 5'6\ofpg ;lsG5 . kfgL Pp6f of}lus  
xf] .  o;nfO{ /f;folgs k|lj|mofåf/f xfO8«f]hg / clS;hgdf 5'6\ofpg ;lsG5 . wldnf] kfgL 
Pp6f ld>0f xf] . o;nfO{ 5fg]/ kfgL / afn'jf 5'6\ofpg ;lsG5 . tŒjx¿nfO{ 6'S|ofpg  
;ls“b}g . kmnfd Pp6f tŒj xf], o;nfO{ /f;folgs k|lj|mofåf/f csf]{ kbfy{df kl/jt{g 
ug{ ;ls“b}g . xfd|f] j/k/ ljleGg lsl;dsf j:t'x¿ kfOG5g\ . tLdWo] s]xL j:t'x¿ 
Pp6} lsl;dsf kbfy{af6 dfq ag]sf x'G5g\ . 

tŒj -Element_ 

xfdLn] cfÇgf] b}lgs hLjgdf k|of]udf Nofpg] j:t'x¿ ljleGg kbfy{x¿af6  
ag]sf x'G5g\ . h:t} M xfdLn] k|of]u ug]{ ef“8fs'“8fx¿ k|foM kmnfd / cfndf]lgodaf6 
ag]sf x'G5g\ . uxgfx¿ ;'g / rf“bLaf6 ag]sf x'G5g\ . kmnfd, cfndf]lgod, ;'g, 
rf“bL h:tf kbfy{x¿ Ps} k|sf/sf k/df0f'x¿af6 ag]sf x'G5g\ . logLx¿nfO{ 6'j|mfP/  
csf]{ kbfy{ agfpg ;ls“b}g . o:tf kbfy{nfO{ tŒj elgG5 . ;+;f/df k|fs[lts / s[lqd 
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u/L xfn;Dd hDdf !!* cf]6f tŒjx¿ kŒff nfu]sf 5g\ . k|fs[lts tŒjx¿ hDdf (@ 
cf]6f 5g\ . af“sL ;a} s[lqd tŒjx¿ x'g\ . xfO8«f]hg, clS;hg, kmnfd, tfdf, ;'g, 
rf“bL OToflb k|fs[lts tŒjx¿ x'g\ eg] Soflnkmf]lg{od, cfOG;6fOlgod OToflb s[lqd 
tŒjx¿ x'g\ . 

;fwf/0f tfkj|mddf tŒjx¿ 7f];, t/n / Uof; ltg cf]6} cj:yfdf kfOG5g\ . 
;'g, rf“bL, kmnfd OToflb 7f]; cj:yfdf kfOG5g\ . kf/f] / a|f]ldg t/n cj:yfdf  

kfOG5g\ . xfO8«f]hg, clS;hg, gfO6«f]hg OToflb Uof; cj:yfdf kfOg] tŒjx¿ x'g\ . 

of}lus -Compound_ 

xfdLn] cfÇgf] vfg]s'/fdf lrgL, kfgL, vfg] g'g OToflb j:t'x¿ pkof]u ul//x]sf 5f}“ . oL 
;a} j:t'x¿ PseGbf a9L tŒjx¿ ldnL ag]sf kbfy{x¿ x'g\ . lglZrt cg'kftdf b'O{ 
jf b'O{eGbf a9L tŒjx¿lar /f;folgs k|ltlj|mof eO{ ag]sf] kbfy{nfO{ of}lus elgG5 . 
h:t} M kfgL, vfg] g'g, lrgL, sfa{g8fOcS;fO8, n'uf w'g] ;fa'g OToflb . of}lussf] ;a}eGbf 
;fgf] s0fnfO{ c0f' -molecule_ elgG5 . of}lusdf Pp6} lsl;dsf c0f'x¿ x'G5g\ h;df 
ljleGg lsl;dsf k/df0f'x¿ x'G5g\ . 

 xfO8«f]hg  clS;hg                 kfgL

    ;f]l8od  Snf]l/g                  -vfg]g'g_ ;f]l8od Snf]/fO8

 sfa{g clS;hg          sfa{g8fOcS;fO8

ld>0f -Mixture_ 

xfd|f] jl/kl/ kfOg] s]xL kbfy{x¿ b'O{ jf b'O{eGbf a9L j:t'x¿ ldnL ag]sf x'G5g\ . 
h:t}  M xfjf, wldnf] kfgL OToflb . xfjf, gfO6«f]hg, clS;hg, sfa{g8fOcS;fO8 
/ w'nf]sf s0fx¿ ldnL ag]sf x'G5g\ . wldnf] kfgLdf kfgL, afn'jf / cGo 
j:t'x¿ x'G5g\ . xfdLn] lkpg] lrofdf kfgL, b'w, lrgL / lrofkQL x'G5 . o;/L b'O{ 
jf b'O{eGbf a9L kbfy{x¿ ldl;P/ ag]sf]nfO{ ld>0f elgG5 . ld>0f c;dfg / ;dfg  
u/L b'O{ k|sf/sf x'G5g\, h:t} M 

kfgL  afn'jf  wldnf] kfgL  -c;dfg ld>0f_

kfgL  lrgL  u'lnof] kfgL  -;dfg ld>0f_

kfgL  vfg] g'g  g'lgnf] kfgL  -;dfg ld>0f_
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!= 9'ª\uf, kfgL / xfjfsf] lglZrt lk08 / cfotg x'G5 eGg] s'/f k|of]uåf/f 

l;4 u/ . 

@= kbfy{sf tLg cj:yfx¿ x'G5g\ eGg] s'/f k|of]uåf/f b]vfpm .

#= 7f];nfO{ ttfp“bf l;w} Uof;df kl/jt{g x'g] k|lj|mof k|of]uåf/f b]vfpm .

;f/f+z 

!=  xfd|f] rf/}lt/ kfOg] ;a} j:t'x¿ kbfy{ x'g\ . 

@=  kbfy{sf] cfotg / lk08 x'G5 . 

#=  s'g} klg j:t'df /x]sf] kbfy{sf] kl/df0fnfO{ To; j:t'sf] lk08 elgG5 . 

$=  kbfy{n] cf]u6]sf] 7fp“nfO{ To; kbfy{sf] cfotg elgG5 . 

%=  ;fwf/0f tfkj|mddf kbfy{sf tLg cj:yfx¿ x'G5g\ . tL x'g\  7f];, t/n / Uof; .

^=  7f]; kbfy{sf cfÇg} cfsf/ / lglZrt cfotg x'G5g\ . 

&=  t/n kbfy{sf] lglZrt cfotg x'G5 t/ lglZrt cfsf/ x'“b}g . 

*=  Uof; kbfy{sf] lglZrt cfsf/ / cfotg x'“b}g . 

(=  tfk 36a9 ePdf kbfy{sf] cj:yfdf kl/jt{g x'G5 . 

!)= s'g} kbfy{nfO{ 6'S|ofP/ gof“ j:t' aGg ;Sb}g, To:tf] kbfy{nfO{ tŒj elgG5 . 

!!= lglZrt cg'kftdf b'O{ jf b'O{eGbf a9L tŒjx¿lar /f;folgs k|ltlj|mof eO{ ag]
sf] kbfy{nfO{ of}lus elgG5 . 

!@= b'O{ jf b'O{eGbf a9L j:t'x¿ ldl;P/ ag]sfnfO{ ld>0f -mixture_ elgG5 .

k|of]ufTds lj|mofsnfk
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cEof;   

!=  vfnL 7fp“ e/ M 

 -s_  kbfy{sf] ============== / ============== x'G5 . 

 -v_  ;a} kbfy{n] ================ cf]u6\g] ub{5 . 

 -u_  t/n kbfy{sf] lglZrt cfotg x'G5 t/ lglZrt ============= x'“b}g . 

 -3_  tfkn] ubf{ kbfy{sf] ============= kl/jt{g x'G5 . 

@=  tn lbOPsf pQ/x¿dWo] Pp6f ;xL pQ/ 5fg M 

 -s_  ;fwf/0f tfkj|mddf Uof; cj:yfdf kfOg] tŒj s'g xf] <

 -c_  kmnfd  -cf_ clS;hg  -O_ ;'g  -O{_ kf/f] 

 -v_  ;fwf/0f tfkj|mddf t/n cj:yfdf kfOg] tŒj s'g xf] <

  -c_  rf“bL  -cf_ kmnfd  -O_ a|f]ldg -O{_ ;'g

 -u_  ;d'b| ;txdf a/kmsf] kUng] laGb' slt x'G5 <  

  -c_  0 C  -cf_ 100 C  -O_ 200 C -O{_ 50 C 

 -3_  ;d'b|L ;txdf kfgLsf] pDng] laGb' s'g xf] <

  -c_ 0 C    -cf_ 100 C

  -O_ 400 C    -O{_ 200 C

 -ª_  xfjf s] xf] < 

  -c_ tŒj    -cf_ ld>0f  

  -O_ of}lus    -O{_ oLdWo] s]xL xf]Og
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 -r_  t/naf6 Uof; aGg] k|lj|mofnfO{ s] elgG5 <

  -c_ jfikLs/0f   -cf_ pWj{kftg  

  -O_ hDg]    -O{_ kUng] lj|mof

#=  tnsf k|Zgx¿sf] pQ/ n]v M 

 -s_  kbfy{ eg]sf] s] xf] < kbfy{sf s'g} b'O{ u'0fx¿ n]v . 

 -v_  kbfy{sf tLg cj:yfx¿ s] s] x'g\ < Ps Pscf]6f pbfx/0f;lxt n]v . 

 -u_  a/kmnfO{ ttfp“bf lsg kfgLdf kl/jt{g x'G5 < 

 -3_ b}lgs hLjgdf k|of]u x'g] s'g} rf/ tŒjx¿sf] gfd n]v . 

 -ª_  b}lgs hLjgdf k|of]u x'g] s'g} rf/ of}lusx¿sf] gfd n]v . 

 -r_  t/nnfO{ ttfp“bf lsg Uof;df kl/jt{g x'G5 < 

$=  tnsf zAbx¿nfO{ kl/eflift u/ M 

 -s_  tŒj  -v_ ld>0f  -u_ of}lus 

 -3_  jfikLs/0f  -ª_ pWj{kftg -r_ kUng] lj|mof

%= km/s 5'6\ofpm M 

 -s_  7f]; kbfy{ / t/n kbfy{ 

 -v_  tŒj / of}lus

 -u_  of}lus / ld>0f 

 -3_  jfikLs/0f / pWj{kftg



lj1fg tyf jftfj/0f, sIff –^

!)!) ld>0f 
(Mixture)

xfdLn] cfÇgf] b}lgs hLjgdf ljleGg k|sf/sf j:t'x¿ pkof]u ub{5f“} . h:t} M rfdn, 
kfgL, lrof, b'w cflb . rfdndf 9'ª\uf, wfgsf] laof] ldl;Psf] klg kfOG5 . lrof agfp“bf 
kfgL, b'w, lrofkQL, lrgL ldl;Psf] x'G5 . o;} u/L xfjfdf clS;hg, sfa{g8fOcS;fO8 
/ cGo Uof;x¿ ldl;Psf] x'G5 . o;/L b'O{ jf b'O{eGbf a9L kbfy{x¿ ldnL ag]sf 
j:t'x¿nfO{ ld>0f elgG5 . h'g j:t'x¿af6 ld>0f ag]sf x'G5g\ ltgLx¿nfO{ ld>0fsf 
cjojx¿ -components_ elgG5 . xfjf Pp6f ld>0f xf] . of] gfO6«f]hg, clS;hg, 
sfa{g8fOcS;fO8 / cGo Uof;x¿ ldnL ag]sf] x'G5 . t;y{ gfO6«f]hg, clS;hg, 
sfa{g8fOcS;fO8 / cGo Uof;x¿ xfjfsf cjojx¿ x'g\ . ld>0fdf /x]sf cjojx¿sf 
u'0fx¿ oyfjt\ /xG5g\ / logLx¿sf] lglZrt cg'kft klg x'“b}g . ld>0fdf /x]sf 
cjojx¿nfO{ ef}lts ljlwåf/f ;lhn};“u 5'6\ofpg ;lsG5 . 

ld>0fsf k|sf/ -Types of Mixture_  

xfdLn] b}lgs hLjgdf ljleGg k|sf/sf ld>0fx¿ k|of]u ub{5f}+“ . xfdLn] udL{sf lbgx¿df 
ljleGg k|sf/sf kmnx¿sf] /;, ;j{t, 7G8f kbfy{x¿ k|of]u ub{5f}“ . oL ;a} j:t'x¿df 
ljleGg k|sf/sf cjojx¿ ldl;Psf x'G5g\ .  lrofdf lrofkQL, kfgL, b'w / lrgL 
xfnL ksfOPsf] x'G5 . jiff{ofddf vf]nfsf] kfgL wldnf] b]lvG5 . vf]nfsf] kfgLdf 
df6f] jf afn'jfsf s0fx¿ ;lhn};“u b]lvG5 . vfgf vf“bf slxn]sfxL“ rfdn / bfndf  
9'ª\uf jf O“6fsf ;;fgf 6'j|mfx¿ e]6fp“5f}“ . logLx¿ g} ld>0fsf pbfx/0fx¿ x'g\ . 
o;/L ld>0fdf /x]sf cjojx¿sf cfwf/df ld>0f b'O{ k|sf/sf x'G5g\ . 

-s_ ;dfg ld>0f -Homogeneous Mixture_ / 

-v_ c;dfg ld>0f -Heterogeneous Mixture_
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b'O{cf]6f lunf; n]pm . k|To]s lunf;df cfwf cfwf 
kfgL /fv . ca Pp6f lunf;df Ps rDrf g'g jf lrgL  
/fv . csf]{ lunf;df Ps rDrf afn'jf jf df6f]  
/fv . b'j} lunf;nfO{ Pp6f sf“r jf Knfl:6ssf] dl;gf] 
58n] /fd|/L rnfpm . ca ;fyLx¿nfO{ ;f]w, kfgLdf 
ldl;Psf] g'g jf lrgL jf afn'jf cf“vfn] b]Vg ;lsG5 ls  
;ls“b}g < s] kfgLdf 3'n]sf] g'g jf lrgLnfO{ b]Vg  
;lsG5 < ca km]l/ b'j} lunf;nfO{ Psl5g l:y/ cj:yfdf /fv / ;fyLnfO{ ;f]w . b'j} 
lunf;df ePsf g'g jf afn'jfdf s] kl/jt{g x'G5 < g'g jf lrgL 3'n]/ lalng x'G5, lunf;sf] 
lk“wdf lylu|g] ub}{g . afn'jf kfgLdf lalng x'“b}g  lunf;sf] lk“wdf lylu|g] ub{5 . 

o;/L ld>0fdf /x]sf j:t'x¿ jf cjojx¿ cfk;df ;dfg ¿kn] ldl;Psf 5g\ eg] To:tf] 
ld>0fnfO{ ;dfg ld>0f elgG5 . g'gkfgLsf] 3f]n jf lrgLkfgLsf] 3f]n ;dfg ld>0f xf] . 
t/ ld>0fdf /x]sf j:t'x¿ jf cjojx¿ ;dfg ¿kn] ldl;Psf 5}gg\ eg] To:tf] ld>0fnfO{ 

c;dfg ld>0f elgG5 . kfgLdf ldl;Psf] afn'jf jf vf]nfsf] wldnf] kfgL c;dfg ld>0f xf] . 

ld>0f 5'6\ofpg] tl/sf -Methods of Separating Mixtures_ 

xfdLnfO{ yfxf 5 ls b'O{ jf b'O{eGbf a9L j:t'x¿ ldl;Psf] kbfy{nfO{ ld>0f elgG5 . 
ld>0fdf /x]sf cjoj -j:t'x¿_ cgfjZos ePdf jf pkof]uL j:t'x¿ k|fKt ug{sf nflu 
ld>0f 5'6\ofpg] ul/G5 . ld>0fdf /x]sf cjojx¿nfO{ cfk;df cnUofpg] ljlwnfO{  
5'6\ofpg] -separation_ elgG5 . ld>0fdf /x]sf cjojx¿nfO{ To;sf u'0fx¿sf cfwf/
df cfk;df 5'6\ofpg ;lsG5 . ld>0fx¿nfO{ 5'6\ofpg] w]/} ljlwx¿ 5g\ . To;dWo] oxf“ 
xfdL lyUo|fpg], 5fGg], lgkmGg], rfNg] / r'DasLo ljlwsf af/]df dfq 5nkmn ug]{ 5f}“ . 

lyUo|fofpg] / vGofpg] -Sedimentation and Decantation_  

lyUo|fpg] / vGofpg] ljlwåf/f t/n kbfy{df ldl;Psf c3'ngzLn 7f]; jf cGo t/n 
ux|'ª\uf] kbfy{x¿ 5'6\ofpg ;lsG5 . h:t} M kfgLdf df6f] jf afn'jf ldl;Pdf of] 
lj|mofåf/f kfgL / df6f] jf afn'jfnfO{ 5'6\ofOG5 .

Pp6f lunf; jf las/ n]pm . To;df clnslt df6f] jf afn'jf /fv / To;nfO{ sf“rsf] 
58n] /fd|/L rnfpm . df6f] jf afn'jf kfgLdf c3'ngzLn ePsf sf/0fn] df6f] jf afn'jf 

lj|mofsnfk ! 

lj|mofsnfk @ 

 afn'jf / kfgL lrgL / kfgL
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kfgLdf 3'Nb}g . kfgL / df6f] jf afn'jf ld>0fnfO{ Psl5g l:y/ x'g] u/L /fv . ca x]/ 
s] x'G5 <  lunf; jf las/sf] lk“wdf df6f] hDdf x'g yfN5 . kfgLnfO{ df6f]af6 cnu ug{ 

las/nfO{ gxNnfO{ la:tf/} csf]{ ef“8f]df vGofpm . o;af6 ;a} kfgL df6f]af6 cnu x'G5 . 

o;/L kfgLdf /x]sf c3'ngzLn kbfy{x¿ ef“8f]sf] lk“wdf hDdf x'g'nfO{ lyu|g] 

-sedimentation_ elgG5 . 7f];nfO{ grnfOsg kfgLnfO{ Pp6f ef“8f]af6 csf]{  

ef“8f]df cnu ug]{ ljlwnfO{ vGofpg] -decantation_ elgG5 . 

5fGg] ljlw -Filtration_  

5fGg] ljlwåf/f ljleGg cfsf/sf c3'ngzLn 7f]; kbfy{nfO{ t/n 
kbfy{af6 5'6\ofpg ;lsG5 . lrof ksfp“bf lrof kQLnfO{ lrofaf6 
;kmf sk8f jf tf/sf] 5fGg] hfnLsf] ;xfotfn] cnu u/]sf] b]v]sf] 
xf}nf . of] ljlw g} 5fGg] ljlw xf] . kfgL / afn'jfsf] ld>0fnfO{ 
klg o; ljlwaf6 5'6\ofpg ;lsG5  . 

Pp6f las/ n]pm . To;df clnslt kfgL tyf afn'jf /fv / sf“rsf] 
58n] rnfpm . dl;gf] sk8f jf dl;gf Kjfnx¿ ePsf] Pp6f tf/
sf] 5Ggf n]pm . dl;gf] sk8f jf tf/sf] 5fGg]nfO{ csf]{ las/dfly  
/fv . ca kfgL / df6f]sf] ld>0fnfO{ dl;gf] sk8fdfly lj:tf/} 
vGofpm . ;kmf kfgL las/df x'G5 / afn'jfsf s0fx¿ sk8fdfly 
x'G5 . 

o;} u/L lj1fg k|of]uzfnfdf lkmN6/ k]k/ k|of]u u/]/ klg 
c;dfg ld>0fsf cJojx¿nfO{ 5'6\ofpg ;lsG5 . lkmN6/  
k]k/ uf]nfsf/ rSsfx¿df sf6L /fv]sf x'G5g\ . o;nfO{  
k6\ofP/ ;f]nLsf] cfsf/df /flvG5 . lkmN6/ sfuhsf] ;xfotfn] 
wldnf] kfgLaf6 afn'jf / ;kmf kfgL 5fGg ;lsG5 . 

o;/L dl;gf] Kjfn ePsf j:t'x¿åf/f c3'ngzLn kbfy{nfO{ t/n kbfy{af6 5'6\ofpg] 
ljlwnfO{ 5fGg] ljlw elgG5 . dl;gf] Kjfnaf6 l5/]/ lg:s]sf] t/n kbfy{nfO{ lkmN6«]6 / 
dl;gf] Kjfnaf6 l5g{ g;s]sf] af“sL /x]sf] kbfy{nfO{ /]l;8\o'  -residue_ elgG5 . ;kmf 
kfgL lkmN6«]6 / afn'jf /]l;8\o' xf] . 

lj|mofsnfk # 

 kfgL 5fg]sf]

lkmN6/ k]k/n] 5fg]sf]
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lgkmGg] ljlw -Winnowing_ 

lgkmGg] ljlwåf/f xn'sf / ux| 'ª\uf 
7f]; j:t'x¿sf ld>0fnfO{ 5'6\ofpg  
;lsG5 . xfdLn] ufp“3/df wfgaf6 e'; 
5'6\\ofpg] tl/sf b]v]sf 5f}“ . o; ljlwdf 
wfg / e';sf] ld>0fnfO{ ls;fgn] clnslt prfOaf6 
wfgnfO{ gfª\unf]sf] ;xfotfn] v;fNg] ub{5g\ . wfg ux|'ª\uf] / e'; xn'sf x'G5 . xfjfsf] 
axfjn] e';nfO{ 6f9f k'¥ofp“5 / wfg ux|'ª\uf] ePsf sf/0fn] glhs} v:5 . o;/L 
xfjfsf] ;xfotfn] xn'sf] / ux|'ª\uf] 7f]; ld>0fnfO{ 5'6\ofpg] ljlwnfO{ lgkmGg] lj|mof  
-winnowing_ elgG5 . 

rfNg] ljlw -Sieving_ 

rfNg] ljlwaf6 ljleGg ;fOhsf 7f];sf ld>0fnfO{ 5'6\ofpg ;lsG5 . ltdLn] efG5fdf 
lk7f]df ePsf s0fx¿nfO{ rfngLsf] ;xfotfn] 5'6\ofPsf] b]v]sf xf}nf . of] rfNg] ljlw xf] .

Pp6f rfngL n]pm . To;df ux'“sf] lk7f] /fv . ca rfngLnfO{ 
lj:tf/} lj:tf/} xNnfpg] u/ . ux'“sf] lk7f] tnsf] csf]{ yfndf 
v:5 t/ lk7f]df ePsf] rf]s/ rfngLdf g} /lx/xG5 . 
o;/L rfngLsf] ;xfotfn] ljleGg ;fOhsf 7f];x¿sf] ld>0fnfO{ 
5'6\ofpg] ljlwnfO{ rfNg] ljlw -sieving_ elgG5 . 3/ agfp“bf 
afn'jf / 9'ª\uf 5'6\ofpg] lj|mof klg rfNg] ljlw xf] . 

r'DasLo ljlw -Magnetic Separation_  

r'DasLo ljlwåf/f s'g} ld>0fdf /x]sf r'DasLo kbfy{x¿ -magnetic substances_ sf 
s0fx¿nfO{ 5'6\ofpg ;lsG5 . o; ljlwdf r'Dassf] k|of]u ul/G5 . o; ljlwdf 
ld>0fnfO{ Pp6f sfuh jf sf8{af]8{sf] yfndf /flvG5 / r'DasnfO{ pSt ld>0fsf] rf/}lt/ 
3'dfOG5 . o; k|sf/ ld>0fdf /x]]sf r'DasLo kbfy{x¿ r'Dasdf 6f“l;G5g\ / r'DasLo 
kbfy{nfO{ r'Dasaf6 cnUofOG5 . o; ljlwaf6 cr'DasLo u'0f ePsf j:t'x¿nfO{ 
5'6\ofpg ;ls“b}g . 

  wfg lgkmg]sf] 

 lk7f] rfn]sf]

lj|mofsnfk $



lj1fg tyf jftfj/0f, sIff –^

k|of]ufTds lj|mofsnfk

kmnfdsf s0f / afn'jf n]pm . b'j}nfO{ cfk;df ld;fpm . ca pSt ld>0fnfO{ 
sfuhdf 5/]/ /fv . Pp6f r'Das n]pm / To;nfO{ ld>0fsf] rf/}lt/ 3'dfpm . s] x'G5  
xf]nf < 5nkmn u/ / n]v . afn'jfdf /x]sf kmnfdsf s0fx¿ r'Dasdf 6f“l;G5g\ . o;/L 
s'g} ld>0fdf /x]sf r'DasLo kbfy{x¿nfO{ r'Dassf] ;xfotfn] 5'6\ofpg] ljlwnfO{ r'DasLo 

ljlw elgG5 . 

!= lj|mofsnfk ! cWoog u/L c;dfg / ;dfg ld>0f k|of]uåf/f 5'6\ofpm . 

@= lj|mofsnfk @ cWoog u/L afn'jf / kfgLsf] ld>0f 5'6\ofpg] ljlwsf] 

k|of]ufTds lj|mofsnfk u/ .

#= lj|mofsnfk # sf] cWoog u/L lkmN6/ k]k/sf] ;xfotfn] kfgL / afn'jf 

ld>0f 5'6\ofpg] ljlw k|of]ufTds skLdf n]vL b]vfpm . 

$= lj|mofsnfk % sf] cWoog u/L afn'jf / kmnfdsf s0fsf] ld>0fnfO{ 

5'6\ofpg] ljlw k|of]u u/]/ b]vfpm .

;f/f+z  

!= b'O{ jf b'O{eGbf a9L kbfy{x¿ ldl;P/ ag]sfnfO{ ld>0f elgG5 .

@= ld>0fdf /x]sf cjojx¿sf] cj:yfcg';f/ c;dfg ld>0f / ;dfg ld>0f  
u/L b'O{ k|sf/sf x'G5g\ .        

#= ld>0fdf /x]sf cjojx¿ cfk;df ;dfg ¿kn] ldl;Psf 5g\ eg] To:tf] ld>0fnfO{ 
;dfg ld>0f elgG5 . 

$= ld>0fdf /x]sf cjojx¿ cfk;df ;dfg ¿kn] ldl;Psf 5}gg\ eg] To:tf] ld>0fnfO{ 
c;dfg ld>0f elgG5 . 

lj|mofsnfk %
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%= ld>0fdf /x]sf cgfjZos / xflgsf/s j:t'x¿ x6fpg, pkof]uL / z'4 j:t' k|fKt 
ug{ ld>0f 5'6\ofpg] ul/G5 . 

^= ld>0fdf /x]sf cjojx¿nfO{ cfk;df cnUofpg] ljlwnfO{ ld>0f 5'6\ofpg] 
-separation of mixture_ elgG5 . 

&= kfgLdf /x]sf c3'ngzLn kbfy{x¿ ef“8f]sf] lk“wdf hDdf x''g'nfO{ lyu|ofpg]        
-sedimentation_ elgG5 . 

*= dl;gf] Kjfn ePsf j:t'x¿åf/f c3'ngzLn kbfy{nfO{ t/n kbfy{af6 5'6\ofpg]   
ljlwnfO{ 5fGg] ljlw elgG5 . 

(= xfjfsf] ;xfotfn] xn'sf] / ux|'ª\uf] 7f]; j:t'sf] ld>0fnfO{ 5'6\ofpg] ljlwnfO{ 
lgkmGg] -winnowing_ lj|mof elgG5 . 

cEof;

!=  vfnL 7fp“ e/ M 

 -s_ b'O{ jf b'O{eGbf a9L kbfy{x¿ ldnL ag]sf]nfO{ ================ elgG5 .  

 -v_ g'gkfgLsf] 3f]n =================== ld>0f xf] . 

 -u_ vf]nfsf] wldnf] kfgL ============= ld>0f xf] . 

 -3_ kfgL / t]nsf] ld>0fnfO{ ========= ljlwaf6 5'6\ofpg ;lsG5 .             

@=  tn lbOPsf pQ/x¿dWo] Pp6f ;xL pQ/ 5fg M

 -s_  afn'jf / kfgLsf] ld>0fnfO{ 5'6\ofpg s'g ljlw k|of]u ug{ ;lsG5 < 

  -c_ 5fGg]  ljlw    -cf_  r'DasLo ljlw   
-O_ lgkmGg]  ljlw    -O{_  rfNg]  ljlw  

 -v_  afn'jf / kmnfdsf s0fsf] ld>0fnfO{ s'g ljlwåf/f 5'6\ofpg ;lsG5 < 

  -c_ lyUo|fpg] ljlw    -cf_ r'DasLo ljlw    
-O_ 5fGg] ljlw   -O{_ rfNg] ljlw 
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 -u_  tnsf dWo] s'g ld>0f ;dfg ld>0f xf] < 

  -c_ lrgL / afn'jf   -cf_ lrgL / kfgL  

  -O_ lrgL  / kmnfdsf s0f  -O{_ lrgL / g'g 

 -3_  vfg] t]n / kfgLsf] ld>0f s'g lsl;dsf] ld>0f xf] <

  -c_ c;dfg ld>0f    -cf_ ;dfg ld>0f    

  -O_ 7f];x¿sf] ld>0f  -O{_ Uof;x¿sf] ld>0f

-ª_  wfgaf6 e'; lgsfNg] ljlwnfO{ s] elgG5 . 

 -c_ lyUo|fpg] ljlw   -cf_ 5fGg] ljlw 

 -O_ rfNg] ljlw     -O{_ lgkmGg] ljlw 

#=  tnsf k|Zgx¿sf] pŒf/ n]v M 

 -s_ ld>0f eg]sf] s] xf] < ld>0f slt k|sf/sf x'G5g\ < 

 -v_ c3'lnt kbfy{nfO{ t/n kbfy{af6 5'6\ofpg] ljlwx¿sf] gfd n]v . 

 -u_ ld>0fnfO{ 5'6\ofpg'sf s'g} ltg sf/0f n]v . 

$=  tnsf zAbx¿ kl/eflift u/ M

 -s_ lyUo|fpg]  -v_ 5fGg]    -u_ lgkmGg]  

 -3_ rfNg]   ª_ lkmN6«]6   -r_ /]l;8\o'

%=  tnsf s'g s'g j:t'x¿ ld;fPdf ;dfg ld>0f / c;dfg ld>0f agfpg 

;lsG5 < n]v .  

 -s_ kfgL  -v_ dl6t]n  -u_ t]n  

 -3_ afn'jf -ª_ g'g   -r_ lrgL 
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^=  tn lbOPsf ld>0fx¿ s'g ljlwaf6 5'6\ofOG5, n]v M 

  ld>0f    5'6\ofpg] ljlw

 -s_ kfgL  afn'jf   -s_ ===================

 -v_ wfg  e';    -v_ ===================

 -u_ afn'jf  kmnfdsf s0f  -u_ ===================

 -3_ ux'“sf] lk7f]  rf]s/   -3_ ===================

&= km/s 5'6\ofpm M 

 -s_ ;dfg ld>0f / c;dfg ld>0f -v_ z'4 / cz'4 j:t'

 -u_ lgkmGg] / rfNg]    -3_ lyu|ofpg] / 5fGg] 
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xfdLn] b}lgs hLjgdf ljleGg k|sf/sf /;fogx¿af6 ag]sf j:t'x¿ k|of]u  
ub{5f}+“ . laxfg} xftd'v ;kmf ug{sf nflu ;fa'g / bf“t dfHgsf nflu 6'yk]:6sf] k|of]u  
ub{5f}“ . ;fa'g / 6'yk]:6 /;fogaf6 ag]sf kbfy{x¿ x'g\ . xfdLn] vfgf ksfp“bf 
bfn, t/sf/L / crf/df a];f/, cldnf] Pjd\ vfg] g'g xfNg] ub{5f“} . kfp/f]6L / la:s'6 
agfp“bf vfg] ;f]8f / drf{ xfNg] ul/G5 . xfdLn] k|of]u ul/g] /;fogx¿sf d'Vo ;|f]t 
k|s[ltdf kfOg] jg:klt / vlgh kbfy{x¿ x'g\ . o; PsfOdf b}lgs k|of]u ug]{ s]xL /;fogsf 
af/]df dfq rrf{ ug]{ 5f}“ .

ltd|f] efG5f 3/df vfgf agfpgsf nflu k|of]u x'g] /;fogx¿ s] s] x'g\ < gfd n]v / tL 
j:t'x¿ s'g s'g k|of]hgsf nflu pkof]u ul/G5 . ;"rL tof/ u/ . 

-s_ vfg] ;f]8f -Baking Soda_ 

vfg] ;f]8f a]s/L pBf]ux¿df k|of]u x'g] d'Vo /;fog xf] . o;sf] /f;folgs gfd 
;f]l8od afOsfaf]{g]6 xf] . of] kfp/f]6L, s]]s / la:s'6 agfpg] pBf]ux¿df k|of]u  
ul/G5 . o;n]  kfp/f]6L, s]s / la:s'6x¿nfO{ km'nfpgsf ;fy} xn'sf] agfpg]  
ub{5 . of] g/d k]o kbfy{ agfpg klg k|of]u ul/G5 . 

clnslt vfg] ;f]8f n]pm . To;nfO{ d}bf jf ux'“sf] lk7f]sf] n]bf]df ld;fpm . ca To;nfO{ Pp6f 

ef“8f]df /fvL cfuf]dfly /fv / x]/ . d}bfsf] n]bf]df s] kl/jt{g x'G5 < 5nkmn u/L n]v . 

!!!!

lj|mofsnfk @ 

lj|mofsnfk ! 

s]xL pkof]uL 

/;fogx¿
(Some Useful Chemical)

sfutL 
======== 

crf/ agfpg 
======== 

/;fogx¿  k|of]u x'g] k|of]hg
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-v_ r's -cldnf]_  

r's -cldnf]_ sfutL, Hofld/, lga'jf h:tf kmnsf] /;af6 k|fKt x'g] emf]n kbfy{ xf] . 
o;sf] :jfb cldnf] x'G5 . o;df ;fOl6«s cDn -citric acid_ x'G5 . of] le6fldg ‘;L’ 
sf] d'Vo ;|f]t xf] . r's cldnf] kmnsf] /;nfO{ cfuf]df ksfP/ tof/ ul/G5 . of] ljleGg 
lsl;dsf crf/x¿ agfpg k|of]u ul/G5 . ;fy} o;n] ljleGg lsl;dsf crf/x¿ w]/} 
lbg;Dd ;+/lIft ;fy /fVgdf klg dbt k'¥ofp“5 .

clnslt r's n]pm . o;sf] Ps b'O{ yf]kf lha|f]df xfn / o;sf]  :jfb s:tf] 5 < 5nkmn u/ . 

-u_ lrgL

lrgLsf] /f;folgs gfd ;'j|mf]h xf] . pv'sf] /; / ;v/v08af6 lrgL  tof/ kfl/G5 .  h:t} M 
e'O“s6x/, cª\u'/, s]/f, cf“k kmnk"mnx¿ cflbdf klg lrgL s]xL dfqfdf kfOG5 . lrgL 
;]tf] dl0fesf] ¿kdf /xG5 . lrgL u'lnof] x'G5 . of] kfgLdf ;lhn} 3'lng] ePsfn] 
ljleGg k]o kbfy{df o;sf] k|of]u ul/G5 . xfd|f] z/L/sf] /utdf klg s]xL dfqfdf 
Un'sf]hsf ¿kdf lrgL kfOG5 . lrgLnfO{ vfg]s'/fx¿ ;+/If0f ug{ klg k|of]u ul/G5 .

-u_ l3p

l3p ufO{, ljz]ifu/L e}“;Lsf] b'waf6 k|fKt x'g] Ps k|sf/sf] lrNnf] kbfy{ xf] . 
sf]7fsf] tfkj|mddf of] 7f]; cj:yfdf /xG5 . o;sf] /f;folgs gfd 6«fOUnfO;]/fO8 
-triglyceride_ xf] . cfhsfn jg:klt t]naf6 ljleGg /f;folgs k|ltlj|mof u/L l3p 
agfOG5 h;nfO{ ahf/df jg:klt l3p -8fN8f_ egL lrlgG5 . l3p vfgfn] z/L/nfO{ 
zlSt k|bfg ub{5 . dflg;sf] z/L/df lrNnf] kbfy{sf] clt cfjZostf x'G5 . ljleGg 
le6fldgx¿ A, D, E / K nfO{ z/L/df ;f];]/ lngsf nflu lrNnf] kbfy{ geO{ x'“b}g . 
To;}n] s]xL dfqfdf lrNnf] kbfy{ vfg cfjZos k5{ t/ w]/} dfqfdf vfPdf of] af];f]
df kl/0ft x'g ;S5 .

-ª_ vfg] g'g -Common Salt_  

vfg] g'g xfdLnfO{ geO{ gx'g] kbfy{ xf] . o;sf] /f;folgs gfd ;f]l8od  
Snf]/fO8 xf] . o;df clnslt DofUg]l;od Snf]/fO8 klg x'G5 . cfhef]ln vfg] g'gdf  

lj|mofsnfk # 
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cfof]l8g klg ld;fOPsf] x'G5 . cfof]l8g o'St g'g vfgfn] aRrfx¿ km'lt{nf] x'g'sf 
;fy} unuf“8 x'gaf6 klg arfp“5 . vfg] g'g ;d'b|sf] kfgLaf6 k|fKt ul/G5 . o;sf] 
:jfb g'lgnf] x'G5 . of] vfg] s'/fx¿df :jfbsf nflu /flvG5 . ;fy} df5f, df;' / 
crf/nfO{ ;+/lIft ;fy /fVg klg o;n] dbt ub{5 .

clnslt vfg] g'g n]pm . lha|f]df xfn / To;sf] :jfb s:tf] 5 ;fyLnfO{ eg . 

lj|mofsnfk @ cWoog u/L vfg] ;f]8f k|of]u u/L kfp/f]6L tof/ u/ .

;f/f+z 

!= xfdLn] cfÇgf] b}lgs hLjgdf ljleGg k|sf/sf /;fogx¿ k|of]u ub{5f}“ . 

@= /;fogx¿sf ljleGg u'0f / :jfbx¿ x'G5g\ . 

#= /;fogx¿sf ljleGg pkof]lutfx¿ x'G5g\ . 

$= vfg] ;f]8f a]s/L pBf]ux¿df k|of]u ul/G5 . 

%= l3pn] z/L/nfO{ zlSt k|bfg u5{ . 

^= crf/ agfpg r's k|of]u ul/G5 . 

&= lrgLnfO{ vfg]s'/fx¿ ;+/If0f ug{ k|of]u ul/G5 . 

*= vfg] g'g :jfbsf nflu vfg]s'/fdf k|of]u ul/G5 .

cEof; 

!= vfnL 7fp“ e/ M

 -s_  l3pn]  z/L/nfO{===================================================lbG5 . 

 -v_  r'ssf] :jfb ======================================================= x'G5 . 

lj|mofsnfk $

k|of]ufTds lj|mofsnfk
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 -u_  lrgL   ==================================== ;+/If0f ug{ k|of]u ul/G5 . 

 -3_  vfg] g'gsf] /f;folgs gfd ======================================== xf] . 

@= tn lbOPsf pQ/x¿dWo] Pp6f ;xL pQ/ 5fg M 

 -s_  vfg] ;f]8fsf] /f;folgs gfd tnsf dWo] s'g xf] < 

  -c_ ;f]l8od sfaf]{g]6   -cf_ ;f]l8od afOsfaf]{g]6

  -O_ ;f]l8od ;Nkm]6    O{_ ;f]l8od Snf]/fO8

 -v_  r'sdf s'g cDn x'G5 < 

  -c_ ;fOl6«s cDn    -cf_ Pl;l6s cDn 

  -O_ sfaf]{lgs cDn    -O{_ xfO8«f]Snf]l/s Pl;8 

 -u_  r'ssf] :jfb s:tf] x'G5 <

  -c_ cldnf]     -cf_ g'lgnf]    

  -O_ 6/f]{     -O{_ :jfbxLg

 -3_  vfg] g'g s]af6 tof/ ul/G5 <

  -c_ ;d'b|sf] kfgLaf6    -cf_ vf]nfsf] kfgLaf6

  -O_ kf]v/Lsf] kfgLaf6   -O{_ s'jfsf] kfgLaf6

#= tnsf k|Zgx¿sf] pQ/ n]v M 

 -s_  b}lgs hLjgdf k|of]u ul/g] kf“rcf]6f /;fogx¿sf] gfd n]v . 

 -v_  vfg] ;f]8fsf] s'g} b'O{ pkof]lutf n]v . 

 -u_  r'ssf] :jfb s:tf] x'G5 < of] vfg]s'/fdf lsg k|of]u ul/G5 < 

 -3_  vfg] g'gsf] :jfb s:tf] x'G5 < o;sf s'g} b'O{ pkof]lutf n]Vg'xf];\ . 

$=  km/s 5'6\ofpm M

 -s_  vfg] ;f]8f / vfg] g'g
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!@!@ xfjf
(Air)

k[YjLsf] rf/}lt/ xfjfn] 9fs]sf] x'G5 . xfjfsf] txnfO{ jfo'd08n elgG5 . xfjf ;a} 
k|f0fLx¿sf nflu clt cfjZos kbfy{ xf] . xfjlagf xfdL af“Rg ;Sb}gf}“ . xfd|f]  
rf/}lt/ k|To]s 7fp“df xfjf x'G5 . o;nfO{ xfdL b]Vg ;Sb}gf}“ . o;nfO{ xfdL ;'£g  
;Sb}gf}“ . xfjfn] :yfg cf]u6\g] ub{5 . o;sf] tf}n klg x'G5 . of] k[YjLsf] ;a} 7fp“df 
x'G5 . ;a} vfnL j:t'x¿df klg xfjf el/Psf] x'G5 . 

xfjfsf] agf]6 -Composition of Air_  

xfjf ljleGg Uof;x¿sf] ld>0f xf] . xfjfnfO{ Pp6f tŒjsf] ¿kdf x]g]{ ul/GYof] .  
O{=;= !&&% df k|mfG;sf j}1flgs n]ef]Oh/ -Lavoisier_ n] xfjf ljleGg Uof;x¿sf] ld>0f 
xf] egL k|dfl0ft u/] . xfjfdf /x]sf ljleGg Uof;x¿dWo] ;a}eGbf a9L gfO6«f]hg Uof; 
/x]sf] 5 . of] Uof; xfjfdf sl/a kf“r efusf] rf/ efu /x]sf] 5 . xfjfdf clS;hg, 
sfa{g8fOcS;fO8, lglij|mo Uof; -lxlnod, lgof]g, cfu{g, lj|mK6f]g, lhgg, /]8g_, kfgLsf] afkm 
/ w'nf]sf s0fx¿ klg /x]sf x'G5g\ . jfo'd08nsf] w]/} h;f] 7fp“df xfjfsf] agf]6 Ps}gf;sf]  
x'G5 . t/ xfjfdf kfgLsf] afkm / w'nf]sf s0fx¿sf] dfqf eg] 7fp“cg';f/ / Ct'cg';f/ km/s  
km/s x'G5g\ . cfotgsf cfwf/df xfjfsf] agfj6 lgDgfg';f/ /x]sf] x'G5 M

 Uof;    cfotg -k|ltzt_

 gfO6«f]hg    &*
 clS;hg   @!
 sfa{g8fOcS;fO8  )=)#
 lglij|mo Uof;   )=(%
 kfgL afkm   7fp“cg';f/ km/s km/s 
 cGo Uof;   )=)@

xfjfdf clS;hg x'G5 .
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Pp6f ;fgf] ef“8fdf d}g aQL /fv . To;nfO{ kfgL 
ePsf] csf]{ ef“8fdf /fv . To;nfO{ a]n hf/  
-bell jar_ jf sf“rsf] Unf;n] 5f]k . a]n 
hf/sf] kfgLsf] ;txdf lrx\g nufpm . d}g 
aQLnfO{ afn . 

a]nhf/sf] d'vnfO{ aGb u/ . d}g aQL kx]“nf] Hjfnf lbO{ aN5 . s]xL l5gdf 
ha d}g aQL aNg 5f]8\5, ta a]nhf/df ePsf] Uof; ;]nfp“5 . To;kl5 kfgLsf] 
;tx lj:tf/} dfly r9\5 . xfjfdf ePsf] clS;hg d}g aQL aNbf k|of]u  
x'G5 . To;n] ubf{ klg xfjfsf] cfotg 36]sf] xf] / kfgL dfly r9\5 . kfgLsf] 
;tx 1/5th n] dfly r9\5 .  

xfjfdf sfa{g8fOcS;fO8 x'G5 .

Pp6f lunf; n]pm . To;df r'gkfgL /fv . ca Pp6f 

dl;gf] gnL -delivery tube_ r'gkfgL ePsf] lunf;df  
/fvL d'vn] km'Sb} hfpm . s]xL a]/kl5 r'gkfgL b'lwnf] x'G5 . o;/L 
d'vn] k'mSbf z/L/af6 aflx/ lg:sg] Uof;df sfa{g8fOcS;fO8 
x'G5 . o;n] r'gkfgLnfO{ b'lwnf] agfp“5 . xfdLn] Zjf; km]bf{ 
kmfn]sf] Uof; xfjfdf ldl;P/ /x]sf] x'G5 . t;y{ o;n] xfjfdf 
sfa{g8fOcS;fO8 x'G5 eGg] k|dfl0ft ub{5 .  

xfjfdf kfgLsf] afkm x'G5 . 

Pp6f l:6nsf] lunf;df cfwf kfgL /fv / To;df 
b'O{ rf/ cf]6f a/kmsf 6'j|mf /fv . s]xL l5gkl5 x]/ s]  
x'G5 < l:6n lunf;sf] aflx/L ;txdf kfgLsf 
yf]kfx¿ b]lvg] 5g\ . kfgLsf oL yf]kfx¿ xfjfdf 
ePsf hnjfikx¿ ;+of]hg (condensation) 
eO{ kfgL ag]sf] xf] . hf8f] dlxgfdf sf“rsf] ‰ofn ePsf] sf]7fdf ‰ofndf kfgLsf yf]kfx¿ 
b]lvG5 . of] klg xfjfdf ePsf] kfgL lrl;P/ ePsf] xf] . laxfgL kv af]6 la?jf / rf}/df 
zLtsf] yf]kf -dew_ b]lvg' klg xfjfdf ePsf] hn lrl;P/ g} xf] . 

lj|mofsnfk # 

lj|mofsnfk ! 

lj|mofsnfk @ 
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xfjfsf u'0fx¿ -Properties of Air_

!= xfjf ljleGg Uof;x¿sf] ld>0f xf] . 

@=  xfjfsf] tf}n x'G5 . 
#=  xfjfn] :yfg cf]u6\5 . 
$=  xfjfsf] /ª, uGw / :jfb x'“b}g . 
%=  xfjfdf ePsf] clS;hgn] ubf{ kmnfddf lvof nfU5 . 
^=  xfjfdf ePsf] clS;hgn] ubf{ j:t' aNg] ub{5 . 
&=  xfjf Ps :yfgaf6 csf]{ :yfg;Dd k|jfx x'g ;S5 .
*=  xfjf sf]lRrP/ /xg ;S5 . 

xfjfsf] tf}n x'G5 . 

Pp6f a]n'g n]pm / To;sf] tf}n gfk . ca pSt a]n'gdf xfjf e/ . km]l/ ;f] a]n'gsf] tf}n gfk . 

o; k6s a]n'gsf] tf}n klxn]eGbf a9L x'G5 . o;/L xfjfsf] tf}n x'G5 eGg] s'/f a'‰g ;lsG5 . 

xfjfdf ePsf] clS;hgn] lvof nfU5 . 

Pp6f k/LIf0f gnL n]pm / To;leq kfgL  
/fvL To;sf] ;txnfO{ cf]l;nf] agfpm . s]xL 

kmnfdsf] w'nf] jf l:6n pn -steel wool_ 
n]pm / k/LIf0f gnLdf /fv . kmnfdsf  
w'nf]x¿ k/LIf0f gnLdf 6f“l;G5 . kfgL  
/fv]sf] las/df k/LIf0f gnLnfO{ 3f]K6fP/ /fv .  
k/LIf0f gnLdf ePsf] kfgLsf] ;txdf lrx\g 
nufpm . Ps b'O{ lbgkl5  kmnfdsf] w'nf] jf l:6n 
pndf lvof nfu]sf] b]lvG5 / kfgLsf] ;tx a9]sf] 
b]lvg] 5 . lvof nfUbf xfjfdf ePsf] clS;hg k|of]u x'G5 . xfjfdf ePsf] clS;hgn] ubf{ g} lvof  
nfu]sf] xf] . 
s'g} klg ;kmf kmnfdsf] 6'j|mfnfO{ jf lsnfnfO{ cf]l;nf] 7fp“df /fVbf s]xL lbgkl5 kmnfd 

/ftf] v}/f] x'G5 . of] /ftf] v}/f] kbfy{nfO{ lvof -rust_ elgG5 . o:tf] x'g] k|lj|mofnfO{ lvof 

nfUg' -rusting_elgG5 .

lvof nfu]sf]

lj|mofsnfk $ 

lj|mofsnfk % 
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xfjfdf /x]sf k|d'v Uof;x¿sf] kl/ro / pkof]lutf 

xfjf ljleGg Uof;x¿sf] ld>0f xf] . xfjfdf gfO6«f]hg, clS;hg / sfa{g8fOcS;fO8 
k|d'v Uof;sf] ¿kdf /x]sf x'G5g\ . oL Uof;x¿sf cfcfÇg} pkof]lutf 5g\ . 

-s_ gfO6«f]hg -Nitrogen_ M xfjfdf /x]sf Uof;x¿dWo] ;a}eGbf a9L gfO6«f]hg 
Uof; xf] . o;sf] cfotg xfjfdf sl/a &* k|ltzt x'G5 . ;fwf/0ftof o;n] c¿ 
kbfy{;“u ;+of]hg -combination_ ub}{g . o;nfO{ af]6 la?jf jf hgfj/n] l;w} k|of]u ug{  
;Sb}gg\ . t/ of] w]/} dxŒjk"0f{ Uof; xf] .

!= o;n] af]6la?jfdf Snf]/f]lkmn -chlorophyll_ agfpg dbt ub{5 . Snf]/f]lkmnsf] 
cefjdf af]6 la?jf kx]“nf] b]lvG5 . 

@=  o;n] af]6 la?jfsf] j[l4 / ljsf; x'G5 . 
#=  ;a} k|f0fLx¿n] k|f]l6g agfpg k|ToIf jf ck|ToIf ¿kdf xfjfdf /x]sf] gfO6«f]hg  

pkof]u ub{5g\ . 
$=  o;nfO{ lrd -electric bulb_ leq /flvG5 . 

-v_ clS;hg -Oxygen_ M xfjfdf /x]sf] gfO6«f]hg Uof;kl5 bf];|f] a9L dfqfdf kfOg] 
Uof; clS;hg xf] . o;sf] cfotg sl/a @! k|ltzt x'G5 . of] Pp6f ;lj|mo -active_ 
Uof; xf] . of] ;lhn};“u cGo kbfy{;“u ;+of]hg x'G5 . 

!= o;n] j:t' aNgsf nflu dbt k'¥ofp“5 . 

@=  ;a} hLjx¿n] Zjf;k|Zjf; lj|mofsf nflu clS;hgsf] pkof]u ub{5g\ . 

#= c:ktfndf /x]sf la/fdLnfO{ s[lqd Zjf;k|Zjf;sf nflu clS;hgsf] pkof]u ul/G5 . 

-u_ sfa{g8fOcS;fO8 -Carbondioxide_ M xfjfdf sl/a )=)# k|ltzt sfa{g8fOcS;fO8 
x'G5 . of] af]6 la?jfx¿sf nflu geO{ gx'g] Uof; xf] . t/ o;nfO{ hgfj/x¿n] l;w} lng 
;Sb}gg\ . 

!= ;a} xl/of jg:kltx¿n] k|sfz ;+Zn]if0f lj|mof -photosynthesis process_ ubf{ 
xfjfdf /x]sf sfa{g8fOcS;fO8sf] pkof]u ub{5g\ / vfgf agfpg] ub{5g\ .  
;+;f/df ePsf ;a} hgfj/x¿ vfgfsf nflu af]6 la?jfdf lge{/ /xG5g\ .

@= cfuf] lgefpg o;sf] k|of]u ul/G5 . 
#= k]o kbfy{x¿ h:t} M ;f]8fkfgL, lao/, sf]s cflb agfpg o;sf] k|of]u ul/G5 . 



lj1fg tyf jftfj/0f, sIff –^

-3_ kfgLsf] afkm -Water Vapour_ M xfjfdf kfgLsf] afkm 7fp“ / Ct'cg';f/ km/s 
km/s x'G5 . j:t'x¿df x'g] jfikLs/0fn] ubf{ xfjfdf kfgLsf] afkm x'G5 . xfjfdf  
/x]sf] kfgLsf] afkmsf] dfqfnfO{ cfb|{tf -humidity_ elgG5 . xfjfdf /x]sf] kfgLsf] afkm 
;a} hLjhGt'x¿sf nflu cToGt} dxŒjk"0f{ x'G5 . 

!= o;n] af]6 la?jfsf] kftnfO{ ;'Svf x'gaf6 jf cf]Olngaf6 arfp“5 . 

@= o;n] kmnk"mn tyf t/sf/Lx¿nfO{ tfhf / /l;nf] /fVg dbt ub{5 . 

#=  o;n] hgfj/x¿sf] z/L/nfO{ ;'Svf x'gaf6 arfp“5 .  

!= lj|mofsnfk ! cWoog u/L xfjfdf clS;hg x'G5 eGg] s'/f k|dfl0ft u/L cfÇgf] 
k|of]ufTds skLdf n]v . 

@= lj|mofsnfk @ cWoog u/L xfjfdf sfa{g8fOcS;fO8 Uof; x'G5 eGg] k|of]u  
u/]/ b]vfpm . 

#= lj|mofsnfk # cWoog u/L xfjfdf kfgLsf] afkm x'G5 eGg] s'/f b]vfpm . 

$= lj|mofsnfk % cWoog u/L xfjfdf ePsf] clS;hgn] lvof nfU5 egL k|of]u u/L b]vfpm . 

;f/f+z

!= xfjf ljleGg Uof;x¿sf] ld>0f xf] . of] of}lus xf]Og . 

@= xfjfdf gfO6«f]hg, clS;hg, sfa{g8fOcS;fO8, lglij|mo Uof;, kfgLsf] afkm / 
w'nfsf s0fx¿ x'G5g\ . 

#= xfd|f] rf/}lt/ xfjf x'G5 . 

$= xfjfsf] /ª, uGw / :jfb x'“b}g . t/ o;sf] tf}n x'G5 / :yfg cf]u6\g] ub{5 . 

%= xfjf Ps :yfgaf6 csf]{ :yfgdf k|jfx x'G5 . 

^= xfjfdf /x]sf] clS;hgn] ubf{ j:t' aNg] ub{5 . clS;hg gePsf] 7fp“df j:t'  
aNg ;Sb}g . 

&= xfjfdf ePsf] sfa{g8fOcS;fO8 pkof]u u/L xl/of jg:kltn] vfgf agfpg] ub{5g\ . 
o; k|lj|mofnfO{ k|sfz ;+Zn]if0f elgG5 . 

k|of]ufTds lj|mofsnfk
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cEof;

!=  vfnL 7fp“ e/ M

 -s_  xfjf ljleGg Uof;x¿sf] ============== xf] . 

 -v_  =============== Uof;n] r'gkfgLnfO{ b'lwnf] agfp“5 . 

 -u_  j:t' aNg ============== Uof; rflxG5 . 

 -3_  xfjfn] ============== cf]u6\g] ub{5 . 

 -ª_  =============== 7fp“df /fVbf kmnfddf lvof nfU5 . 

 -r_  =============== af]6 la?jfdf Snf]/f]lkmn agfpg dbt ub{5 . 

@=  lbOPsf pQ/x¿dWo] Pp6f ;xL pQ/ 5fg M 

 -s_  xfjfdf gfO6«f]hgsf] dfqf slt x'G5 < 

  -c_ @!   -cf_ &*      -O_ )=)#      -O{_ #) 

 -v_  xfjfdf ePsf] s'g Uof;n] ubf{ r'gkfgL b'lwnf] x'G5 < 

  -c_ sfa{g8fOcS;fO8 -cf_ gfO6«f]hg     -O_ lxlnod   -O{_ clS;hg

 -u_  xfjfdf s'g Uof; x'G5 h;n] ubf{ cf]l;nf] kmnfddf lvof nfU5 < 

  -c_ gfO6«f]hg    -cf_ sfa{g8fOcS;fO8    -O_ clS;hg    -O{_ cfu{g

 -3_  xfjf s'g k|sf/sf] kbfy{ xf] < 

  -c_ 7f];  -cf_ ld>0f  -O_ of}lus     -O{_ tŒj

#=  tnsf k|Zgx¿sf] pQ/ b]pm M 

 -s_  xfjfdf ePsf Uof;x¿ s] s] x'g\ < ltgLx¿ slt slt k|ltztdf kfOG5g\ <  

 -v_  xfjfsf s'g} rf/ u'0f n]v . 
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 -u_  xfjfsf s'g} rf/ pkof]lutf n]v . 

 -3_  xfjfdf kfgLsf] afkm x'G5 egL s;/L b]vfpg ;lsG5 < 

 -ª_  gfO6«f]hg Uof;sf s'g} b'O{ pkof]lutf n]v . 

 -r_  sfa{g8fOcS;fO8 Uof;sf s'g} b'O{ pkof]lutf n]v . 

 -5_  lvof s;/L nfU5 < 

$=  tnsf zAbx¿nfO{ kl/eflift u/ M 

 -s_ jfo'd08n -atmosphere_ -v_ lvof -rust_ -u_ cfb|{tf -humidity_
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!#!#wft' / cwft'

(Metal and Non Metal)

clxn];Dd !!* cf]6f tŒjx¿ km]nf kl/;s]sf 5g\ . tŒjx¿sf] cfcfÇgf u'0fx¿sf cfwf/df 
o;nfO{ wft', cwft' / cw{wft' u/L tLg ju{df ljefhg ug{ ;lsG5 . s]xL tŒjx¿ 
s8f, 6Nlsg], 7f]ls“bf cfjfh lbg] / tfk Pjd\ ljB't\\sf] ;'rfns x'G5g\ . o; k|sf/sf 
tŒjx¿nfO{ wft' elgG5 . h:t} M kmnfd, tfdf, ;'g, rf“bL, cfndf]lgod OToflb . s]xL 
tŒjx¿ g/d, g6lNsg], 7f]ls“bf cfjfh glbg] / tfk tyf ljB't\\sf s'rfns x'G5g\ . 
o; k|sf/sf tŒjx¿nfO{ cwft' elgG5 . h:t} M ;Nkm/, clS;hg, gfO6«f]hg, Snf]l/g 
sfa{g OToflb . t/ s]xL tŒjx¿df wft' / cwft' b'j}sf u'0fx¿ x'G5g\ . o; k|sf/sf 
tŒjx¿nfO{ cw{wft' elgG5 . h:t} M l;lnsg, cf;]{lgs, PlG6dgL, lj:dy, hld{lgod 
OToflb . dflg;x¿n] w]/} klxnfb]lv g} wft'x¿sf] k|of]u ub}{ cfO/x]sf 5g\ . xfdLn] 
kmnfd, cfndf]lgod, tfdf OToflb wft'x¿ 3/df vfgf ksfpg] ef“8fs'“8f agfpg k|of]u 
ub{5f}“ . To:t} u/uxgfsf ¿kdf ;'g / rf“bLsf] k|of]u ub{5f}“ . 3/ agfpg kmnfd, h:tf,  
cfndf]lgod OToflb wft'sf] k|of]u ub{5f}“ . a;, sf/, xjfOhxfh, /]n OToflb agfpg 
kmnfd / kmnfd ldl>t wft'sf ;fy} cfndf]lgodsf] k|of]u ub{5f}“ . t;y{ dfgj hLjgdf 
wft'n] dxŒjk"0f{ :yfg cf]u6]sf] 5 . b]zsf] ljsf;df wft'sf] k|of]un] w]/} 7'nf] dxŒj 
/fv]sf] x'G5 . h'g b]zdf kmnfdsf] k|of]u hlt a9L x'G5 To; b]znfO{ Tolt g} ;d[4 / 
ljsl;t dflgG5 . wft'x¿ k|s[ltdf wft's} ¿kdf x'“b}g . k|foM h;f] wft'x¿ ldl>t cj:yfdf 
k|s[ltdf kfOG5g\ . t/ s]xL wft'x¿ h:t} M ;'g / rf“bL k|s[ltdf wft's} ¿kdf kfOG5g\ . 

wft'sf ;fdfGo u'0fx¿ -General Properties of Metals_  

7f]; cj:yfdf kfOg] s8f t/ lk6]/ kftnf] tyf nfdf] agfpg ;lsg] tŒjnfO{ wft'      
elgG5 . h:t} M kmnfd, tfdf, ;'g, rf“bL OToflb . wft'x¿sf cfcfÇgf u'0f x'G5g\ t/ 
s]xL u'0fx¿ ;a} wft'sf Pp6} vfnsf x'G5g\ . oxf“ xfdL wft'x¿sf] ;fdfGo u'0fx¿sf 
af/]df rrf{ ug]{ 5f}“ . 
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-!_ wft'x¿sf] 6ns x'G5 .

z'4 cj:yfdf wft'x¿ 6lNsg] ub{5g\ . 

kmnfd, tfdf, cfndf]lgod OToflbsf 6'j|mfx¿ ;ª\sng u/ . oL 6'j|mfx¿nfO{ /fd|/L kfgL, 
sk8f jf v;|f] sfuhn] ;kmf u/ . ca tL wft'sf 6'j|mfx¿nfO{ Pp6f ;kmf sfuhdf /fv . 
wft'x¿ 6lNsg yfN5 . wft'x¿n] k|sfznfO{ k/fjt{g ub{5 . To;}n] 6lNsg] ub{5 . wft'x¿sf] 

6lNsg] u'0fn] ubf{ cfsif{s b]lvG5 . 

-@_ wft'x¿ s8f x'G5g\ . 

wft'x¿ ;fdfGotM s8f x'G5g\ . t/ of] s8fkg ;a} wft'x¿df km/s km/s x'G5 . s]xL 
wft'x¿ h:t} M ;f]l8od, kf]6fl;od s8f x'“b}g . s8f wft'nfO{ ;lhn};“u sf6\g ;ls“b}g . 

kmnfd, tfdf, h:tf, O“6f / sf7sf 
6'j|mfx¿ n]pm . ca tL 6'j|mfx¿df  
kfn}kfnf] u/L kmnfdsf lsnfn] sf]/]/  
x ]/ . s'g 6'j | mfx¿df ;lhn};“u  
sf]g{ ;lsG5 < cjnf]sg u/ . kmnfd, tfdf / h:tfdf sf]g{ ;ls“b}g  hals O“6f / sf7sf 

6'j|mfx¿df ;lhn};“u sf]g{ ;lsG5 . o;af6 yfxf x'G5 ls kmnfd, tfdf / h:tfx¿ s8f x'G5g\ .  

-#_ wft'x¿af6 cfjfh pTkGg x'G5 . 

wft'x¿ s'g} csf]{ j:t';“u 7f]ls“bf jf cfk;df 7f]ls“bf Ps k|sf/sf] Wjlg pTkGg x'G5 .  

kmnfd jf tfdfsf 6'j|mf n]pm / To;nfO{ 8f]/Lsf] ;xfotfn]  
em''G8\ofpm . ca kmnfd jf tfdfsf] 6'j|mfnfO{ ;fgf] 58n] lxsf{P/ x]/ . 
æl6ªÆ cfjfh lg:sG5 . wft'x¿df c0f'x¿ sl:;P/ /x]sfn] cfjfh 
lg:sG5 . :s'ndf 3G6L ahfp“bf Ps k|sf/sf] cfjfh lg:sG5 .

-$_ wft'nfO{ lk6]/ kftnf] agfpg ;lsG5 . 

k|foh;f] wft'x¿nfO{ 3g -hammer_ n] 7f]s]/ kftnf] agfpg ;lsG5 . wft'x¿sf] o; 

lj|mofsnfk ! 

lj|mofsnfk @

lj|mofsnfk #
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u'0fnfO{ d]lnPlaln6L -malleability_ elgG5 . 

kmnfd, h:tf jf cfndf]lgodsf] kftf 
n]pm . oL kftfx¿sf] rf}8fO x]/ . ca 
oL kftfx¿nfO{ 3gn] lxsf{pm / o;sf] 
rf}8fOdf j[l4 ePsf] 5 ls 5}g x]/ . 
o;/L 3gn] lxsf{p“bf o;sf] rf}8fOdf 
j[l4 x'G5 . o;af6 yfxf x'G5 ls wft'nfO{ 
kftnf] agfpg ;lsG5 .  

-%_ wft'nfO{ lk6]/ nfdf] agfpg ;lsG5 .

;'g, rf“bL, tfdf, cfndf]lgod, kmnfd OToflb wft'nfO{ ttfP/ lk6\bf jf tfGbf nfdf] 
kftnf] tf/sf] ¿kdf k|fKt x'G5 . wft'sf] o; u'0fnfO{ nfdf] x'g] u'0f -ductility_  
elgG5 . Ps u|fd ;'gaf6 nueu b'O{ lsnf]ld6/ nfdf] tf/ agfpg ;lsG5 . ;'gsf] 
of] u'0fn] u/uxgf agfpg ;lhnf] x'G5 .  

-^_ wft'x¿ ljB't\sf ;'rfns x'g\ . 

wft'x¿af6 ljB't\ ;lhn};“u k|jfx x'G5g\ . tfdf / cfndf]lgodsf] tf/ k|of]u u/L 
3/x¿df lah'nLsf] tf/af6 ljB't\ Nofpg] ul/G5 . 

b'O{cf]6f 8«fO;]n, Pp6f cfndf]lgodsf] tf/ / 
Pp6f aNa n]pm . tn lrqdf b]vfP h:t} ljB't\\ 
kl/ky agfpm . ca  tf/sf ] lardf wft 'sf ] 
l;Ssf /fvL l:jr lyr . aNa aN5 ls aNb}g  
x]/ . aNa aN5 . o;af6 yfxf x'G5 ls wft' ljB't\\sf] 
;'rfns xf] .

-&_ wft'x¿ tfksf ;''rfns x'g\ . 

wft'x¿af6 tfk ;lhn};“u k|;f/ x'G5 . wft'sf] o:tf] u'0fn] ubf{ vfgf ksfpgsf nflu 
ef“8fs“'8fx¿ wft'af6 agfOG5 . 

lj|mofsnfk $

lj|mofsnfk % 
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lj|mofsnfk ^ 

Pp6f kmnfdsf] 58 / pxL cfsf/sf] sf7sf] 
6'j|mf n]pm . b'j}sf] 5]p ;dftL csf]{ 5]p Pp6f  
aln/x ]sf ] d }g aQLsf ] Hjfnf glhs /fv . 
Psl5gkl5 b'j}df s] km/s b]lvG5, kQf nufpm . 
kmnfdsf] 58 l56f] tftf] x'G5 / Ps 5]paf6 tfk  
csf]{ 5]pdf k'U5 hals sf7sf] 6'j|mfaf6 tfk k|;f/0f  
x'“b}g . o;af6 yfxf x'G5 ls cwft'x¿ tfksf s'rfns 

x'g\ . 

-*_ wft'x¿ 7f]; cj:yfdf kfOG5g\ . 

k|foM wft'x¿ ;fwf/0f rfk tyf tfkj|mddf 7f]; cj:yfdf kfOG5g\ . t/ s]xL wft' 
;fdfGo tfkj|mddf t/n cj:yfdf kfOG5g\ h:t} M kf/f] .  

wft'x¿sf] pkof]lutf  

xfd|f] b}lgs hLjgdf / pBf]u snsf/vfgfx¿df wft'x¿sf] pkof]u cTolws dfqfdf 
x'g] ub{5 . tL o; k|sf/ 5g\ M

!= ljleGg k|sf/sf ef“8fs'“8f agfpg wft'sf] pkof]u ul/G5 .

@=  ljleGg k|sf/sf cf}hf/ tyf xftxltof/ agfpg wft'sf] pkof]u ul/G5 . 

#= lah'nLsf] tf/ agfpg wft'sf] pkof]u ul/G5 . 

$=  3/, k'n, 6«s, a;, /]n OToflb agfpg wft'sf] pkof]u ul/G5 . 

%=  uxgfx¿ agfpg wft'sf] pkof]u ul/G5 . 

^= l;Ssfx¿ agfpg wft'sf] pkof]u ul/G5 . 

&= cfndf]lgod kftfnfO{ cf}ifwL, rsn]6x¿ / l;u/]6 cflb ;'/lIft ;fy a]g{ pkof]u 
ul/G5 . 

*= kf/f] ydf]{ld6/df tfk gfKg pkof]u ul/G5 . 

kmnfdsf] 58 sf7sf] 6'j|m
f 
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cwft'  

7f];, t/n / Uof; cj:yfdf kfOg] t/ lk6]/ kftnf] tyf nfdf] agfpg gl;sg] tŒjnfO{ 
cwft' elgG5 . h:t} M sfa{g, ;Nkm/, km:kmf]/; OToflb . cwft'x¿sf u'0fx¿ cfcfÇg} 
x'G5g\ t/ s]xL u'0fx¿ ;a} cwft'x¿sf] Pp6} vfnsf x'G5g\ . oxf“ s]xL To:tf u'0fx¿ 
pNn]v ul/Psf] 5 . 

!= cwft'x¿ 7f];, t/n / Uof; cj:yfdf kfOG5g\ . 

@= cwft' wft'eGbf g/d x'G5 . 

#= cwft'x¿ aHg ;Sb}gg\ .

$= cwft'sf] 6ns x'“b}g . 

% = cwft'nfO{ lk6]/ nfdf] agfpg ;ls“b}g . 

^= cwft'nfO{ lk6]/ kftnf] agfpg ;ls“b}g . 

&= cwft'x¿ tfk / ljB''t\sf s'rfns x'G5g\ .

cwft'sf] pkof]lutf

!= s'rfnssf] ¿kdf k|of]u ul/G5

@= a]n'g eg{df k|of]u ul/G5 

#= /s]6df k\mo'nsf] ¿kdf k|of]u ul/G5 

$= la:kmf]6s kbfy{ agfpg k|of]u ul/G5 . h:t} M ;Nkm/ af?b agfpg k|of]u ul/G5. 

s]xL wft'x¿ 

kmnfd -Iron_ M kmnfd s}nf] v/fgL /ªsf] wft' xf] . of] wft' 6Nsg] klg ub{5 . o;df 
lvof ;lhn};“u nfU5 . kmnfdnfO{ ldl>t wft' :kft -steel_ agfP/ k|of]u ul/G5 . xfd|f] 
b}lgs hLjgdf kmnfdsf] 7'nf] dxŒj x'G5 . kmnfdnfO{ 3/, k'n, a;, sf/, 6«s, /]nsf ;fy}  
3/df k|of]u x'g] ef“8fs“'8fx¿ agfpg k|of]]u ul/G5 . 

tfdf -Copper_ M tfdf /ftf], v}/f] /ªsf] wft' xf] . o;df lvof nfUb}g t/ xfjfdf /x“bf 
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dlng x'G5 . of] rf“bLkl5sf] bf];|f] ljB't\sf] ;'rfns xf] . ljB't\sf] ;'rfns ePsf 
sf/0fn] ubf{ ljB''tLo pks/0fx¿ agfpg pkof]u ul/G5 . of] tfksf] ;'rfns klg 
xf] . tfksf] ;'rfns ePsf sf/0fn] ubf{ ef“8fs'“8fx¿ agfpg klg pkof]u ul/G5 . 
tfdf / h:tf ld;fP/ lkTtn -brass_ elgg] ldl>t wft' agfOG5 . 

;'g -Gold_ M ;'g rxlsnf] kx]“nf] wft' xf] . o;nfO{ xfjf / kfgLn] c;/ ub}{g .  
To;}n] of] ;w“} 6Nsg] ub{5 . of] w]/} dx“uf] wft' xf] . of] wft' uxgfx¿ agfpg pkof]u  
ul/G5 . b]jL b]jtfx¿sf] d"lt{, l;Ssf / tSdfx¿ agfpg klg pkof]u ul/G5 . 

rf“bL -Silver_ M rf“bL 6ns ePsf] ;]tf] wft' xf] . o;nfO{ klg xfjf / kfgLn] c;/       
ub}{g . rf“bL ;a} wft'eGbf a9L ljB't\sf] ;'rfns xf] . On]S6«f]lgs pks/0fx¿ agfpg 
o;sf] k|of]u ul/G5 . uxgfx¿ agfpg o;sf] k|of]u ul/G5 . bf“tdf ePsf vfnL 
7fp“x¿ eg{ klg k|of]u ul/G5 . 

!=  wft' tfksf] ;'rfns xf] eGg] s'/f k|of]uåf/f b]vfO{ k|of]ufTds k'l:tsfdf n]v . 

@=  wft' ljB't\sf] ;'rfns xf] eGg] s'/f k|of]uåf/f b]vfO{ k|of]ufTds k'l:tsfdf n]v .

;f/f+z

!= tŒjx¿nfO{ u'0fx¿sf cfwf/df wft', cwft' / cw{wft' u/L tLg ju{df ljefhg 
ul/Psf] 5 . 

@= 7f]; cj:yfdf kfOg] s8f t/ lk6]/ kftnf] tyf nfdf] agfpg ;lsg] tŒjnfO{ wft' 
elgG5 . 

#= 7f];, t/n / Uof; cj:yfdf kfOg] t/ lk6]/ kftnf] tyf nfdf] agfpg g;lsg] 
tŒjnfO{ cwft' elgG5 . 

$= wft' / cwft' b'j} u'0f ePsf tŒjx¿nfO{ cw{wft' elgG5 . 

%= wft'x¿ s8f, 6Nsg] / tfk tyf ljB't\sf ;'rfns x'G5g\ . 

k|of]ufTds lj|mofsnfk
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cEof;

!=  vfnL 7fp“ e/ M 

 -s_  wft' / cwft' b'j}sf] u'0f ePsf tŒjnfO{ ================ elgG5 . 

 -v_  wft'x¿ k|foM h;f] ================= cj:yfdf kfOG5 . 

 -u_  ================== ltg cf]6} cj:yf 7f];, t/n / Uof;df kfOG5 . 

 -3_  ================= / ================ k|s[ltdf wft's} ¿kdf kfOG5g\ . 

 -ª_  wft'nfO{ lk6]/ kftnf] agfpg] u'0fnfO{ =============== elgG5 . 

 -r_  wft'nfO{ lk6]/ nfdf] agfpg] u'0fnfO{  ============== elgG5 . 

@=  tn lbOPsf pQ/x¿Wo] Pp6f ;xL pQ/ 5fg M 

 -s_  l;lnsg s'g k|sf/sf] tŒj xf] < 

  -c_ wft'  -cf_ cwft'  -O_ cw{wft' -O{_ ldl>t wft'

 -v_  wft' eP/ klg t/n cj:yfdf kfOg] tŒj s'g xf] < 

  -c_ kf/f]  -cf_ ;'g  -O_ rf“bL -O{_ tfdf

 -u_  tnsf dWo] s'g rflx“ ldl>t wft' xf] < 

  -c_ lkQn  -cf_ hd]{lgod  -O_ tfdf -O{_ kmnfd 

 -3_  tnsf wft'dWo] s'gdf lvof nfU5 < 

  -c_ rf“bL  -cf_ kmnfd  -O_ ;'g  -O{_ tfdf

 -ª_  s'g wft' ;a}eGbf a9L ;'rfns x'G5 < 

  -c_ kmnfd  -cf_ tfdf  -O_ rf“bL      -O{_ cfndf]lgod

 -r_  tnsf dWo] s'gnfO{ lk6]/ kftnf] agfpg ;ls“b}g < 

  -c_ wft'   -cf_ cwft'  -O_ cw{wft'  -O_ ldl>t wft'
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#=  tnsf k|Zgx¿sf] pQ/ n]v M

 -s_  ;fwf/0ftof tŒjx¿nfO{ slt ju{df ljefhg ul/Psf] 5 < 

 -v_  wft'sf s'g} rf/ u'0f n]v . 

 -u_  cwft'sf s'g} rf/ u'0f n]v . 

 -3_  wft'sf s'g} rf/ pkof]lutf n]v . 

 -ª_ tfdf wft'sf] s'g} b'O{ pkof]lutf n]v . 

$=  tnsf zAbx¿ kl/eflift u/ M 

 -s_ wft'    -v_ cwft'    -u_ cw{wft' 

%= km/s 5'6\ofpm M 

 -s_ wft' / cwft'   -v_ cwft' / cw{wft' 
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!$!$ hLjx¿

(Living Being)

xfd|f] j/k/ ljleGg k|sf/sf hLjx¿ kfOG5g\ . hLjx¿nfO{ ltgLx¿sf] u'0f tyf nIf0fsf 
cfwf/df hgfj/ tyf la?jf u/L b'O{ hut\df ljefhg ul/G5 . dflg;, ufO{, s's'/,  
k/]jf, df5f cflb hgfj/ hutdf kg]{ hLjx¿sf pbfx/0fx¿ x'g\ . To:t} ljleGg k|sf/sf 
3f“;x¿, Rofp, plgp“, ;'Gtnf, j/, lkkn cflb la?jf hutdf kg]{ hLjx¿ x'g\ . hLjx¿ 
a:g] af;:yfgcg';f/ ltgLx¿sf] zf/Ll/s agfj6, nIf0f tyf ljz]iftfx¿ km/s km/s 
x'G5g\ . h:t} M lxdfnL :yfgdf kfOg] hgfj/ tyf la?jfsf] agfj6 / ltgLx¿n] b]vfpg] 
nIf0fx¿ t/fO{ If]qdf kfOg] hgfj/ tyf la?jfx¿sf] eGbf km/s x'G5 . o; PsfOdf log} 
ljifoj:t'af/] 5nkmn ul/g] 5 . 

la?jf / hgfj/df leGgtf -Differences between Plant and Animal_

la?jf / hgfj/ b'j} ;hLj x'g\ . logLx¿df s]xL ;dfgtf kfOG5 . h:t} M  
Zjf;k|Zjf; lj|mofdf b'j}n] clS;hg lng] / sfa{g8fOcS;fO8 kmfNg] ub{5g\ . b'j}df 
k|hgg lj|mof, j[l4 h:tf hLjg k|lj|mofx¿ x'g] ub{5 . oBlk oL b'O{ lardf w]/} s'/fx¿df 
cGt/ kfOG5 . oL b'O{ lardf kfOg] leGgtf tn tflnsfdf b]vfOPsf] 5 . 

tflnsf 

!= la?jfx¿n ] ;fdfGotof rfn  
b]vfp“b}gg\ .  

@= kmf]6f]l;Gy]l;; k|lj|mofaf6 cfkm"nfO{ 
rflxg] vfgf cfkm}“ lgdf{0f ub{5g\ . 

#= r]tgf eP klg hgfj/sf] h:tf] pRr 
r]tgf x'“b}g .

!=  hgfj/x¿n] zf/Ll/s rfn b]vfp“5g\ .

@=  hgfj/x¿ cfkm\gf] vfgf la?jfaf6 jf 
cGo hgfj/af6 lnG5g\ . 

#=  la?jfsf] t'ngfdf r]tgfsf] :t/  
pRr x'G5 .

hgfj/la?jf
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lj|mofsnfk ! 

plNnlvt tflnsfdf lbOPsf] leGgtfsf cfwf/df ltd|f] jl/kl/ kfOg] s'g} Ps Pscf]6f 
la?jf / hgfj/sf] cjnf]sg u/ . dfly tflnsfdf lbOPcg';f/sf a'“bfx¿cg';f/sf]  
km/s kQf nufpg] sf]l;; u/ . tLdWo] s'g s'g a'“bfdf km/s kfOof] gf]6 u/ . tflnsfdf 
lbOPsf] t/ ltdLn] km/s kTtf nufpg g;s]sf a'“bfdf lzIfs;“u 5nkmn u/ . 

la?jf / ls/fkm6\ofª\u|fsf] cjnf]sg u/ . ls/fkm6\ofª\u|fn] s] vfG5g\ < la?jf /  
ls/fsf] rfn cjnf]sg u/ . ltd|f] 3/ jf l5d]sdf ePsf 3/ kfn'jf hgfj/ / au}“rfdf 
/x]sf la?jfsf] j[l4sf] cjnf]sg u/L s] s] km/s kfp“5f} gf]6 u/ .

af;:yfgsf cfwf/df hgfj/ / la?jfx¿sf] juL{s/0f 

k[YjLdf xhf/f}“sf] ;ª\Vofdf hgfj/ tyf la?jfx¿ kfOG5g\ . k|s[ltdf kfOg] ljleGg  
k|sf/sf hgfj/ tyf la?jfnfO{ a:g], x's{g], vfgf k|flKt ug]{, ;'/lIft /xg] jftfj/0f;lxtsf] 
/fd|f] 7fp“ rflxG5 . ef}uf]lns ljljwtf tyf xfjfkfgLcg';f/ lxdfn, kxf8, t/fO{ jf  
hf8f], udL{, hldg, kfgL, xfjf, lxp“ cflb 7fp“df ToxL jftfj/0fcg';f/ x's{g, a9\g ;Sg] 
u'0f hgfj/ Pjd\ la?jfdf k|s[ltn] k|bfg u/]sf] 5 . xfdLn] of] kf7df kfgL, hldg, xfjf 
/ lxp“df x's{g ;Sg] hGt' tyf jg:kltsf af/]df cWoog ug]{ 5f}“ . 

-c_ hgfj/x¿sf] juL{s/0f - _

k[YjLdf kfOg] ;Dk"0f{ hgfj/x¿nfO{ ltgLx¿sf] af;:yfg tyf ltgLx¿n] b]vfpg] u'0fsf 
cfwf/df lgDgfg';f/ ljefhg ug{ ;lsG5 M

$= la?jfsf]  j[l4 hLjgsfnel/ jf 
clglZrt h:tf] b]lvG5 . 

%= lap, kft, 8f“7, h/f cflbaf6 k|hgg 
x'G5 .

 
^= k|foh;f] jg:kltdf xl/t s0f x'G5 .

$=  hgfj/sf]  j[l4 lglZrt ;dosf  
nflu x'G5 . 

%= aRrf hGdfpg], cG8f kfg] {, z/L/ 
vl08t x'g] cflb k|lj|mofaf6 k|hgg 
x'G5 . 

^=  hgfj/df xl/t s0f x'“b}g . 

hgfj/la?jf

lj|mofsnfk @
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!= kfgLdf kfOg] hgfj/ tyf ltgsf u'0fx¿ (
Animals)

kfgLdf kfOg] hgfj/x¿ k|foM kfgLdf a:5g\ . z/L/ 8'ª\uf cfsf/sf] -streamlined_ 
x'G5 . kfgLdf a:g] clwsf+z hLjx¿n] luN;åf/f ;f; km]g]{ ub{5g\ . z/L/ sTnfn] 
-scale_ 9fs]sf] x'G5 . o:t} u/L logLx¿ lkmG;sf] ;xfotfn] kf}8g ;Sg], 6fpsf] tyf 
lhp 5'6\l6Psf] x'g], km'n kfg]{, kmf]S;f] gx'g] h:tf cGo nIf0fx¿ x'G5g\ . h:t} M sTn] 
df5f, lem“u] df5f, afd df5f, ;d'b|L 3f]8f cflb . o;/L g} 8lNkmg, uf]xL klg kfgLdf 
kfOg] hLjx¿ x'g\ . t/ logLx¿sf] z/L/df kmf]S;f] x'G5 .  

@= hldgdf kfOg] hgfj/ tyf ltgsf u'0fx¿ (
Animals)

-s_ lr;f] tyf udL{ 7fp“df kfOg] hgfj/

lr;f] 7fp“df x'g] hgfj/x¿sf] z/L/ /f} “n] 9flsPsf] x'G5 eg] udL{ 7fp“df 
kfOg] hgfj/x¿df /f } “ sd x'G5 . hldgdf kfOg] hgfj/x¿sf] alnof ]  
df+;k]zL / xf8n] ag]sf] v'6\6f x'G5 . hgfj/cg';f/ v'6\6f tyf k~hfx¿ km/s km/s 
x'G5g\ . s'g} hgfj/sf] v'/ -hoof_ lrl/P/ b'O{cf]6f ag]sf] x'G5 eg] s'g}sf] Pp6f dfq  
x'G5 . d?e"ld h:tf] udL{ 7fp“df kfOg] hgfj/x¿sf] z/L/df nfdf] ;do;Dd kfgL ;~ro 
ug{ ;Sg] y}nL x'G5 . h:t} M rf“}/L ufO{, kf]n/ lao/, 3f]8f, af3, xfQL, p“6 cflb . 

rf}“/L ufO{ af3 xfQL
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-v_ ?vdf a:g] hgfj/

s]xL hgfj/x¿ ?vdf, 3/sf leTtf tyf le/x¿df a:5g\ . leQf r9\g] dfp;'nL 
h:tf  hgfj/x¿sf] v'6\6fdf 6f“l;g] Kof8 -adhesive pad_ x'G5 . oL hgfj/x¿sf 
5ftLsf] df+;k]zL bl/nf] x'G5 . h:t} M dfp;'nL, af“b/, nf]vs]{ cflb .

-u_ b'nf]leq a:g] hgfj/ 

s]xL hgfj/x¿ b'nf]leq a:5g\ . oLdWo] klg s'g} cfkm} “ b'nf] agfP/ a:5g\ eg] 
s'g} c¿n] agfPsf] b'nf]df a:5g\ . v/fof] / d';fn] cfkm} { “ b'nf] agfP/ a:5g\ . 
logLx¿sf] v'6\6fsf] gª Pjd\ y't'gf] alnof] x'G5 . ;k{, clhª\u/ h:tf hLjx¿ 
c¿n] agfPsf] b'nf]df a:5g\ .

dfp;'nL af“b/ nf]vs]{

v/fof] d';f ;k{

8f“km] k/]jf
do"/

-3_ xfjfdf p8\g] hgfj/ 

r/fr'?ª\uL h:tf xfjfdf p8\g] -aerial_ hgfj/x¿sf] z/L/ xn'sf] 
xf8n] ag]sf] x'G5 . z/L/df e'Tnf tyf Kjf“v x'G5g\ . z/L/leq 
xfjfsf y}nLx¿ x'G5g\ . r'Rrf]sf] ;xfotfn] vfgf vfg] / kv]6fsf] 
;xfotfn] p8\g] ub{5g\ . h:t} M sfu, 8f“km], d'gfn, do"/, k/]jf cflb . 
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-cf_ la?jfx¿sf] juL{s/0f 

hgfj/ h:t} la?jfx¿ klg s]xL kfgLdf / s]xL cf]l;nf] 7fp“df kfOG5g\ eg]  
s]xL ;'Svf 7fp“df kfOG5g\ . ltgLx¿ xfjfkfgLcg';f/ km/s km/s 7fp“df x's]{sf tyf  
a9]sf x'G5g\ . la?jfx¿sf] cfsf/ k|sf/ ltgLx¿sf] x's{g], a9\g] 7fp“cg';f/ km/s km/s 
x'G5 . la?jfsf] x's{g], a9\g] 7fp“ cg';f/ xfd|f j/k/ kfOg] la?jfx¿nfO{ lgDgfg';f/ 
juL{s/0f ug{ ;lsG5 M

!=kfgLdf kfOg] la?jfx¿ 

kfgLdf kfOg] la?jfx¿nfO{ xfO8«f]kmfO6 (hydrophytes) klg elgG5 . oL la?jfx¿ 
kf]v/L, gbL, tfn, lxnf] h:tf 7fp“df kfOG5g\ . kfgLdf t}l/P/ tyf 8'a]/ kfgLleqsf] 
xfjf lng], kfgLdf 3'n]/ /x]sf] nj0f h/f jf sf08af6 lng], kftdf vfgf tof/  
ug]{ tyf kftsf] ;xof]udf Zjf;k|Zjf; ug]{ sfo{x¿ oL la?jfx¿sf ;femf nIf0f  
x'g\ . To:t} logLx¿sf] h/f sdnf], 8f“7 g/d / nrsbf/ x'G5 . oL la?jfsf] aflx/L 
efu lrKnf] kbfy{n] 9flsPsf] x'G5 . h:t} M cNuL (algae), xfOl8«nf (hydrilla), nf]6; 
(lotus), hns'DeL (water hyacinth) cflb .

@= hldgdf kfOg] la?jfx¿ (Terrestrial Plants) 

hldgdf kfOg] la?jfx¿ xfjfkfgLcg';f/ lxdfnb]lv t/fO{;Dd km/s km/s  
k|sf/sf kfOG5g\ . o:tf la?jfx¿ ;'Vvf, cf]l;nf] tyf Gofgf] Pjd\ cfb{tf ePsf] 7fp“df 
x's{g] ub{5g\ . oL la?jfx¿sf] 8f“7 s8f tyf xl/of] /ªsf] x'G5 . hldgsf ljleGg 
efucg';f/ x's{g] la?jfx¿nfO{ lgDgfg';f/ k|:t't ul/Psf] 5 M

-c_  udL{ tyf cf]l;nf] 7fp“df kfOg] la?jfx¿ (Plants growing in Hot and Moist 
Climates)  

xfOl8«nf hns'DeL
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o:tf] 7fp“df kfOg] la?jfx¿ cUnf tyf s8f 8f“7 ePsf / kftx¿ ;fdfGotof 6'Kkftkm{ 
em'Dd k/]sf x'G5g\ . h:t} M cf“k (mango), /a/ (rubber),gl/jn (coconut)  cflb .       

-cf_ ;'Vvf / udL{ 7fp“df kfOg] la?jfx¿ (Plants Growing in Dry and Hot Climate) 

o:tf] 7fp“df kfOg] la?jfx¿ udL{af6 klg af“Rg ;Sg] Ifdtf ePsf x'G5g\ . logLx¿nfO{  
h]/f]kmfO6\; (Xerophytes) klg elgG5 . oL la?jfx¿sf] afSnf÷df]6f Pjd\ ;fgf kft, 
uf]nf] 8f“7, hldgsf] ulx/fO;Dd k'u]sf h/f ePsf sf/0fn] kfgL ;~ro ug]{ tyf 
hldgsf] w]/} ulx/fO;DDf kfgL / nj0f ;f];]/ lng ;S5g\ . h:t} M l;p“8L (opuntia), 
l3ps'df/L (aloevera) cflb .

-O_  cf]l;nf] tyf 3fd gkg]{ 7fp“df kfOg] la?jfx¿ (Plants Growing in Moist and 
Shaddy Climate) 

;"o{sf] k|sfz sd / cf]l;nf] 7fp“ a9L rflxGf] la?jfx¿df vf; u/L k"mn gk"mNg] la?jfx¿ 
kb{5g\ . logLx¿dWo] s]xL t ?vsf] xf“ufdf, ;'s]sf] ¿vsf] 8f“7df, r6\6fgsf lardf 
x's{g] ub{5g\ . h:t} M Rofp (mushroom), plgp“ (fern), d; (moss) cflb .

gl/jncf“k /a/

l;p“8L l3ps'df/L
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-O{_ lr;f] 7fp“df kfOg] la?jfx¿ (Plants Growing in Cold Climate) 

lxdfnL If]q jf lxp“ kg]{ 7fp“df kfOg] la?jfx¿sf kftx¿ nfDrf / r'Rrf] k/]sf x'G5g\ . 
ltgLx¿sf] cfsf/ sf]g h:tf] x'g] ePsfn] ltgLx¿nfO{ sf]lgkm]/; la?jf  (coniferous 
plants) klg elgG5 . h:t} M ;Nnf (pine), w'kL (dhupi), ;fOs; (cycas) cflb .

af“Rg] ;dosf cfwf/df la?jfsf] ;fdfGo juL{s/0f 

la?jfx¿nfO{ ltgLx¿sf] af“Rg] ;dosf cfwf/df lgDgfg';f/ juL{s/0f ug{ 

;lsG5 M 

!= Ps a;]{ la?jf (Annual Plants)

o:tf la?jfx¿sf] cfo' Ps df};d (seasons) dfq x'G5 . logLx¿ lap cª\s'/0faf6 

plgp“ Rofp

;Nnf w'kL ;fOs;
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pd|g], a9\g] / k"mn Pjd\ lap pTkfbg ul/;s]kl5 db{5g\ . h:t} M tf]/L (mustard), 
wfg (paddy), ux'“ (wheat), s]/fp (pea) , l;dL (bean) cflb .

@= b'O{ a;]{ la?jf (Biennial Plants)

o:tf la?jfx¿sf] cfo' ;fdfGotof b'O{ df};dsf] x'G5 . klxnf] df};ddf a9\g], x's{g] 
/ bf];|f] jif{ k"mn, lap pTkfbg ub{5g\ . h:t} M ufh/ (carrot), ;nud (turnip), d'nf 
(radish), aGbf (cabbage)  cflb .

#= ax' a;]{ la?jf (Perennial Plants )

h'g la?jfx¿ b'O{ jf ;f]eGbf a9L jif{ af“Rg ;S5g\ ltgLx¿nfO{ ax' a;]]{ la?jf (perennial 
plants) elgG5 . oL la?jfx¿ udL{  ;dodf cTolws a9\g], ;k|g] ub{5g\ eg] a;Gt 
Ct'df k"mn km'Ng], kmNg] / lap pTkfbg ub{5g\ . h:t} M cf“k (mango), lnrL (litchi), 
:ofp (apple), ;'Gtnf (orange) cflb .

tf]/L wfg l;dL

ufh/ ;nud d'nf
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jftfj/0fdf kfOg] / lrGg ;Sg] hgfj/ tyf la?jfx¿sf] gfd b'O{ ;d"xdf ;ª\sng u/L 
lzIfsnfO{ b]vfpm . tL hgfj/ / la?jfx¿ s:tf s:tf 7fp“df kfOG5g\, ;d"xdf 5nkmn       

u/L hgfj/x¿sf nflu tflnsf g+= ! / la?jfx¿sf  nflu tflnsf g+= @ df e/ . 

cf“k lnrL

lj|mofsnfk #

tflnsf g+= !

tflnsf g+= @

la?jfsf] 
gfd

kfgLdf 
pd|g]÷t}l/g]

lr“;f] 7fpdf 
pd|g]

;'Vvf udL{ 
7fpdf pd|g]

kxf8df 
pd|g]

cf]l;nf]  
5xf/Ldf  pd|g]

Gofgf] cfb|tf ePsf] 
7fp“df  pd|g]

hgfj/sf] 
gfd

xfjfdf 
p8\g]

kfgLdf 
kfOg]

d?e"dLdf 
kfOg]

hldgdf 
kfOg]

hldgdf / 
kfgLdf kfOg]

lxpdf 
kfOg]

b'nf]df 
kfOg]

df6f] d'lg 
kfOg]

cf]l;nf] 7fFpdf 
kfOg]
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lj|mofsnfk $

tn k|:t't tflnsfdf ltd|f] jl/kl/ kfOg] la?jfx¿sf] cfo'sf cfwf/df juL{s/0f u/ M

tflnsf g+=#

Ps a;]{ la?jf 

b'O{ a;]{]{ la?jf 

ax' a;]{ la?jf 

Ps bnLo / b'O{ bnLo la?jfx¿  

k|s[ltdf kfOg] ljleGg la?jfx¿dWo] s]xL la?jfx¿df k"mn kmNb}g eg] s]xL la?jfx¿df 
k"mn km'N5g\ . k"mn km'Ng] la?jfsf] lap x'G5 . lapsf] agfj6 la?jfcg';f/ km/s 
km/s x'G5 . s'g} lapsf] Pp6f dfq bn -monocotyledon_ x'G5 h;nfO{ Ps bnLo 
-monocotyledonous_ la?jf elgG5 . s'g} lapsf] b'O{cf]6f bn -dicotyledon_ x'G5 . 
o:tf lap ePsf la?jfnfO{ b'O{ bnLo -dicotyledonous_ la?jf elgG5 . lapdf kfOg] 
bncg';f/ logLx¿sf] h/f, sf08, kft cflb km/s km/s x'G5g\ . s]xL Ps bnLo / 
b'O{ bnLo la?jfx¿sf] h/f, sf08 tyf kftx¿sf] pbfx/0f tn tflnsfdf lbOPsf] 5 M  

tflnsf g+ $

la?jfsf] 
gfd

h/f kft lap

tf]/L v}/f] /ª, d'Vo h/f / 
;xfos h/fx¿  

(tap root) 

d"nlz/f (midrib) 
hfnL h:t} ;;fgf 

g;fx¿ -rf}8f kft_ 

lap b'O{ kmSNof6f x'g], b'O{ 
bnLo Pp6f g/d j:t' e'|0f 
x'g], lapnfO{ lehfPdf af]j|mf 
;lhn} lgsfNg ;lsg] . 

u'R5] h/f  
( ) 

wfg g;fx¿ ;dfgfGt/ 

x'g] -nfdf kft_ 

b'O{ kmSNof6f agfpg g;lsg], 
lapdf ;fgf] e|"0f (embryo) 

x'g] aflx/L af]j|mfn] 9fs]sf] x'g], 
s8f x'g] .
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ltd|f] jl/kl/ /x]sf] t/sf/L af/L tyf glhs}sf] v]t, kfvfdf b]lvg] la?jfx¿sf]  
cjnf]sg u/L ltgLx¿sf] gfd cfcfkm\gf] skLdf l6k]/ Ps bnLo / b'O{ bnLo la?jfx¿  
5'6\ofpm . ;fy}  ;d"x ;d"xdf ljeflht eP/ k|To]s la?jfsf] h/f, kft / lapsf] cfsf/af/] 
l6kf]6 tof/ u/ . cGTodf k|To]s ;d"x g]tfåf/f kfnf] kfnf] k|:t't u/ . ltdLx¿n] ;ª\sng  
u/]sf la?jfx¿ k"mn km'Ng] / gkm'Ng] s:tf la?jf x'g\ cfk;df 5nkmn u/ . 

9f8 gePsf hgfj/x¿sf] juL{s/0f 

xfdLn] 3/ jl/kl/, kqklqsf, 6L=eL=, lel8of] cflbaf6  ljleGg k|sf/sf hgfj/x¿ 
b]v]sf 5f}“ . tL hgfj/x¿dWo] 9f8 gePsf hgfj/x¿sf af/]df xfdLn] s]xL ;fdfGo 
1fg xfl;n ul/;s]sf 5f}“ . 9f8 gePsf w]/} hgfj/x¿df ;'/Iffsf nflu aflx/L s8f 
vf]nx¿ x'G5g\ . sltko ;"Id cf“vfn] b]Vg g;lsg] hLjx¿ ljR5L, u“8\of}nf, zª\v]ls/f, 
u“u6f cflb 9f8 gePsf hLjx¿sf] ju{leq kb{5g\ . ca xfdL 9f8 gePsf hLjx¿sf] 
zf/Ll/s agfj6sf cfwf/df juL{s/0f u/L ltgLx¿sf nIf0fx¿sf af/]df rrf{ ug]{ 5f}“ . 

9f8 gePsf hgfj/nfO{ gf} cf]6f kmfOnd (phylum) df ljefhg ul/Psf] 5 . logLx¿ 
lgDg lnlvt k|sf/sf 5g\ M

!=  k|f]6f]hf]jf (Protozoa)  

 -s_ z/L/ Pp6f dfq sf]ifaf6 ag]sf] x'G5 .  

ds}
u'R5] h/f  

( )
g;fx¿ ;dfgfGt/ 

x'g] -nfdf kft_ 

b'O{ kmSNof6f agfpg 
g;lsg], lapdf ;fgf] e'|0f 

(embryo) x'g] aflx/L  
af]j|mfn] 9fs]sf] x'g], s8f 

x'g] .

rgf

v}/f] /ª, d'Vo h/f / 
;xfos h/fx¿  

(tap root)

xf“ufdf ;;fgf kftx¿ 
lkmlhP/ /x]sf x'G5g\ . 

lap b'O{ kmSNof6f x'g], b'O{ 
kmSNof6fsf] lardf Pp6f g/d 
j:t' e'|0f x'g], lapnfO{ lehfPdf 
af]j|mf ;lhn} lgsfNg ;lsg] .

lj|mofsnfk % 
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 -v_ k|foh;f] lr;f] kfgLdf kfOG5g\ . 

 -u_ rfnsf nflu gSsnL v'6\6f (pesudopodia), k\mn]h]nf  jf l;lnof 
(cilia) h:tf efux¿sf] ljsf; ePsf] x'G5 . 

 -3_  k|hgg lj|mof sf]if ljefhgaf6 x'G5 .  

  h:t} M  Pldaf, Kof/fd]l;od cflb . 

@=  kf]l/km]/f -Porifera) 

 -s_ z/L/ w]/} sf]ifx¿af6 ag]sf] x'G5 . 

 -v_  k|foM kfgLdf kfOg] / s]xL j:t'df 6f“l;P/ /x]sf x'G5g\ . 

 -u_ z/L/el/ l5b|x¿ x'G5g\ . 

 -3_ z/L/ b'O{ tx ldn]/ ag]sf] (diploblastic) eP klg Zjf;k|Zjf;, lgisf;g,  
:gfo';DaGwL s'g} cª\ux¿ ljsf; ePsf x“'b}gg\ . 

  h:t} M :kGh, ;fOsf]g 

PldjfKof/fd]l;od

:kGh

;fOsf]g
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#=  l;nG6/]6f -Coelentarata_ 

 -s_ z/L/leq vf]j|mf] gnL (coelentron) x'G5 . 

 -v_  z/L/ b'O{ tx ldn]/ ag]sf] (diploblastic) x'G5 . 

 -u_ d'vsf] rf/}lt/ dl;gf wfuf] h:tf] 6]G6fsN; x'G5g\ h;n] lx“88'n / vfgf 
d'vleq n}hfg dbt ub{5 . 

  h:t} M xfO8«f, d'uf, h]lnlkm; .

$=  Kn]l6x]lNdGy]; (Platyhelminthes) 

 -s_ z/L/ r]K6f] cfsf/sf] x'G5 . 

 -v_ sf]xL ;fgf / sf]xL nfdf x'G5g\ .  

 -u_ z/L/ g/d sf]ifx¿sf] txn] ag]sf] x'G5 .

 -3_ d'vsf ¿kdf r';s (sucker) x'g] t/ dnåf/ x'“b}g . 

 -ª_ w]/}h;f] k/hLjL o; ju{df kb{5g\ . 

  h:t} M  6]kjd{, lne/k\mNo's .

xfO8«f d'uf

lne/km\No's 6]kjd{
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%=  g]dfy]lNdGy]; (Nemathelminthes)

 -s_ d'v, dnåf/ / r';s ljsf; ePsf] x'G5 .  

 -v_ s]xL k/hLjLsf ¿kdf kfOG5g\ . 

 -u_ z/L/sf b'j} 5]plt/ 6'Kkf] k/]sf] x'G5 . efn] / kf]yL 5'l6\6Psf] x'G5 . 

  h:t} M k]6df kg]{ h'sf, x's jd{  .     

^=  Plgln8f (Annelida) 

 -s_ z/L/ 8f]nfsf/ gnL h:tf] v08 v08 k/]sf] x'G5 . 

 -v_ k|foM cf]l;nf] emf8L jf hldgdf kfOG5 . 

 -u_ logLx¿ peolnª\uL (hermaphrodite) x'G5g\ . 

  h:t} M u“8\of}nf, h'sf (leech) cflb .

&=  cfyf]{kf]8f (Arthopoda)  

 -s_ z/L/ v08 v08 k/]sf] -6fpsf], k]6, 5ftL ePsf]_ x'G5 .  

 -v_ v'6\6fx¿ v08 v08 agL hf]l8Psf] x'G5 . 

 -u_ xfjf, kfgL, hldg ;a} 7fp“df kfOG5g\ . 

x's jd{k]6df kg]{ h'sf

u“8\of}nf h'sf
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 -3_ efn], kf]yL km/s km/s x'G5g\ . logLx¿df leqL ue{wf/0f x'G5 . 

 -ª_ hLjg rj|m rf/ r/0fdf -km'n, nfef{, Ko'kf, jo:s_ k"/f x'G5 .  

  h:t} M nfdv'6\6], k'tnL, sldnf cflb . 

*=  df]nf:sf (Mollusca)  

 -s_ kfgL / hldg b'j} 7fp“df kfOG5g\ . 

 -v_ df+;k]zLn] ag]sf] v'6\6f x'G5 . 

 -u_ sdnf] z/L/ ePsf t/ s'g} s'g}sf] s8f cfj/0fn] 9flsPsf] x'G5 . 

 -3_ 6fpsfdf 6]G6fsn x'G5 . 

 -ª_ logLx¿ Pslnª\uL x'G5g\ . 

  h:t} M zª\v]ls/f, l;kL, cS6f]k; cflb .

(=  Plsgf]8df{6f (Echinodermata)  

  -s_ SoflN;od sfaf]{g]6n] ag]sf] s8f cfj/0fn] aflx/L z/L/ 9flsPsf] x'G5 . 

  -v_ ;d'b|df kfOG5g\ . 

  -u_ efn], kf]yL 5'6\6f5'6\6} x'G5g\ . 

  h:t} M :6f/lkm;, l;clr{g, l;s'sDa/ .

nfdv'6\6]

zª\v]ls/f
cS6f]k;

k'tnL

:6f/lkm; l;clr{g
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plNnlvt ljj/0fsf cfwf/df hgfj/x¿sf] nIf0fsf af/]df ;d"xdf jf JolStut ¿kdf 
5nkmn u/L lgisif{ k|:t't u/ . ;fy} cfkm\gf] jl/kl/ kfOg] hgfj/x¿sf] gfd skLdf n]vL 
k|:t't rf6{sf cfwf/df ljleGg kmfOnddf juL{s/0f u/ / ltgLx¿sf] nIf0f klg cfkm\gf] 
skLdf n]v]/ lzIfsnfO{ b]vfpm  . 

kl/of]hgf sfo{ 

!=  ltdL / ltd|f] jl/kl/ 3/, :s'n, au}“rf, kf]v/L / gbLx¿df kfOg] ;a} hgfj/x¿sf] 
;"rL agfpm . To;kl5 cfk"meGbf 7'nf kl/jf/sf ;b:o;“u ;f]wL cGo s]xL gfd 
yk]/ ;"rL tof/ u/ . ;f] ;"rLnfO{ cfkm\gf] sIffdf Nofpm . ca tL hgfj/x¿nfO{ 
ljleGg ;d"xdf ljefhg u/ . 

@= cfkm\gf] jl/kl/ kfOg] Ps bnLo / b'O{ bnLo la?jfsf s]xL kftx¿ l6k]/ Nofpm . 
k|To]s kftx¿sf] 5'6\6f5'6\6} lrq ;]tf] sfuhdf sf]/ . lrq agfO;s]kl5 b'j} y/L 
la?jfsf kftdf /x]sf vf; vf; leGgtf yfxf kfpg] 5f} . 

#= Kofh, b'af], d'nf, cfn' / l;dLsf] h/f ;ª\sng u/ / o;df kfOg] leGgtf  
kTtf nufpm . 

!= ljBfno glhs} s'g} kfgL hDg] :yfgdf uO{ -lzIfsl;t_ kfgLdf a:g] hgfj/x¿  
;ª\sng u/ . tL hLjx¿sf zf/Ll/s agfj6 tyf nIf0fx¿ cWoog u/L cfÇgf] 
k|of]ufTds k'l:tsfdf n]v . cWoogkZrft\ hLjx¿nfO{ cfcfÇg} jf;:yfgdf 5f]l8b]pm  .

@= ljBfnosf] rf}/df uO{ Toxf“ kfOg] hLjx¿ ;ª\sng u/ . tL hLjx¿sf] cWoog  
u/L s'g ju{df kb{5g\, u'0f;lxt juL{s/0f u/ . cWoogkZrft\ hLjx¿nfO{  
rf}/df g} 5f]l8b]pm .

#= cln slt rgf, s]/fp / ds}sf] lap n]pm . s]xL lapx¿ 6';f gcfP;Dd lehfpm / 
o;sf ljleGg efux¿ cjnf]sg u/ . 6';f sxf“af6 lg:sG5, /fd|/L x]/ . s]xLnfO{ 
kfgLdf glehfO{ x]/ . oL ;a} k|of]u s] s] b]Vof} n]v / lzIfsnfO{ b]vfpm . 

lj|mofsnfk ^

k|of]ufTds lj|mofsnfk
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;f/f+z

!=   s'g} la?jf hldgdf, s'g} kfgLdf, s'g} udL{df, s'g} hf8f]df, s'g} Gofgf]df / s'g} 
cf]l;nf] 7fp“df pd|G5g\ .

@=   kfgLdf pd|g] la?jfx¿df xfjfsf] y}nfsf ;fy} la?jfsf] sf08 / kft lrKnf x'G5g\ .

#=  udL{ 7fp“df kfOg] la?jfsf] ;fgf] / df]6f] kft x'G5 .

$=  kfgLdf pd|g] la?jfx¿sf] sf08 g/d / sdnf] x'G5 t/ hldgdf pd|g] la?jfsf] 
sf08 s8f / alnof] x'G5 .

%=   la?jfx¿sf] cfo' km/s km/s x'G5 . logLx¿ Ps, b'O{ / ax' a;]{ x'G5g\ .

^=  la?jf / hgfj/df s]xL leGgtfx¿ 5g\ . tL leGgtfx¿ j[l4, vfgf, rfn, r]tgf 
/ k|hgg k|lj|mof cflb x'g\ .

&=   ljleGg 7fp“df km/s km/s k|sf/sf hgfj/x¿ kfOG5g\ .

*=  :yfgcg';f/ hgfj/x¿sf] zf/Ll/s agf]6 / /xg;xgdf leGgtf x'G5 . 

(=  kfgLdf /xg] hgfj/x¿ km'Nsfn] / 5fnfn] Zjf; k|Zjf; lj|mof u5{g\ eg] hldgdf 
a:g]n] kmf]S;f], 5fnf, jfo' gnL cflbaf6 ;f; km]5{g\ .

!)= xfjfdf p8\g] hgfj/sf] z/L/ l:6 «dnfOg x'G5 . z/L/df xfjfsf y}nLx¿  
x'G5g\ . p8\gsf nflu kv]6fsf] ljsf; ePsf] x'G5 .

!!=  9f8 gePsf hgfj/x¿nfO{ k|f]6f]hf]jf, kf]l/km]/f, l;nG6/]6f, Kn]l6x]Nd]Gy];,  
lgdfy]Nd]Gy;, Plgln8f, cfyf]{kf]8f, df]n:sf / Plsgf]8df{6f u/L hDdf gf}cf]6f 
kmfOnd -phylum_ df juL{s/0f ul/Psf] 5 . 

!@= b'O{ bnLo la?jfx¿sf] h/f v}/f] /ªsf] x'G5 ;fy} o;sf d'Vo h/f / ;xfos h/
fx¿ (tape root) x'G5g\ . kftdf d"nlz/f (midrib)  / hfnL h:t} ;;fgf g;fx¿ 
x'G5g\ . lapdf b'O{ kmSNof6f x'G5g\ .

!#= Ps bnLo la?jfdf u'R5] h/f ( )  / kftsf g;fx¿ ;dfgfGt/           
x'G5g\ . lapnfO{ b'O{ kmSNof6f agfpg ;ls“b}g .
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cEof;

!=  vfnL 7fp“ e/ M 

 -s_  kfgL / hldg b'j} 7fp“df kfOg] hLjnfO{ ============= elgG5 . 

 -v_  l;p“8Lsf] la?jf =========7fp“df kfOG5 . 

 -u_  k|foM kfgLdf kfOg] hgfj/x¿n] =========== åf/f ;f; km]5{g\ . 

 -3_  Pldjf ==============  hgfj/ xf] . 

 -ª_   nfdv'6\6], k'tnL h:tf hLjx¿ =========== kmfOnddf kb{5g\ .   

 -r_  Plsgf]8ld{6fdf kg]{ hLjx¿sf] z/L/ ================= n] 9flsPsf] x'G5 .  

@=  tn lbOPsf pQ/x¿dWo] Pp6f ;xL pQ/ 5g M 

 -s_  æxfOl8«nfÆ tnsf dWo] s'g 7fp“df pd|g] la?jf xf] < 

  -c_ hldgdf     -cf_ cf]l;nf] 7fp“df 

  -O_ ;'Vvf 7fp“df     -O{_ kfgLdf t}l/g] 

 -v_  d?e"lddf kfOg] hgfj/ tnsf dWo] s'g xf] < 

  -c_ ufO{  -cf_ k/]jf  -O_ xf“;  -O{_ p“6

 -u_  tnsf dWo] s'g hgfj/sf] z/L/df afSnf] /f}“n] 9fs]sf] x'“b}g < 

  -c_ u}+“8f     -cf_ kf]nf/ ljo/ -O_ ofs  -O{_ k]Gu'Og

 -3_   sf]if ljefhg lj|mofaf6 k|hgg x'g] hgfj/sf] gfd s] xf] < 

  -c_ u“8\of}nf  -cf_ afv|f   -O_ Pldjf  -O{_  dflg;

 -ª_  cS6f]k; 9f8 gePsf hLjcGtu{t s'g kmfOnddf kb{5 < 

  -c_ Plgln8f  -cf_ df]n:sf   -O_ l;nG6]]/]6f  -O{_ Olsgf]8ld{6f
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 -r_  tnsf dWo] s'g hLj 9f8 gePsf] hLj xf] < 

  -c_ v/fof]   -cf_ rd]/f   -O_ xfQL  -O{_ :kf]lGhnf

 -5_  tnsf dWo] s'g Ps bnLo la?jf xf]Og < 

  -c_ ds}   -cf_ wfg  -O_ tf]/L  -O{_ ux'“

#=  tnsf k|Zgx¿sf] pQ/ n]v M 

 -s_  kfgLdf a:g] / hldgdf a:g] b'O{ b'O{cf]6f 9f8 gePsf hLjx¿sf] gfd  
n]v . 

 -v_  9f8df xf8 gePsf hgfj/sf] s'g} b'O{cf]6f nIf0f n]v . 

 -u_  af;:yfgsf cfwf/df hldg, kfgL / xfjfdf kfOg] b'O{ b'O{cf]6f hgfj/sf] 
gfd n]v . 

 -3_  kfgLdf pd|g] s'g} Ps la?jfsf] gfd n]vL lrq sf]/ . 

 -ª_  b'nf]leq a:g] hLjx¿sf] gfd n]vL Ps Ps cf]6f nIf0f n]v . 

 -r_  hgfj/ / la?jflardf s'g} rf/cf]6f leGgtf n]v . 

 -5_  s'g} Pp6f la?jfsf] lrq sf]/L k|To]s efusf] gfd n]v .
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!%!%sf]ifsf] agfj6

(Cell Structure)

hLjx¿sf] z/L/sf] ;+/rgf sf]ifaf6 ag]sf] x'G5 . h;/L ;;fgf O“6x¿ ldn]/ l;ª\uf] 
3/sf] lgdf{0f x'G5, To;} u/L Ps jf PseGbf a9L sf]ifx¿ ldn]/ hLjx¿sf] z/L/sf] 
lgdf{0f ePsf] x'G5 . cldjf, AofS6]l/of, Sn]dfO8f]df]g; h:tf ;"Id hLjx¿sf] z/L/ 
Pp6f dfq sf]ifn] ag]sf] x'G5 . cGo ax'sf]ifLo hLjx¿ sf] z/L/ b'O{ jf b'O{eGbf a9L 
sf]ifn] ag]sf] x'G5 . u“8\of}nf, v/fof], dflg; h:tf hgfj/ / ;fn, u'/f“;, lkkn h:tf 
jg:kltx¿ ax'sf]ifLo hLjsf pbfx/0f x'g\ . 

hLjx¿ af“Rgsf nflu cfjZos j[l4, r]tgf, rfn, Zjf;k|Zjf;, k|hgg cflb ljleGg 
hLjg k|lj|mofx¿ sf]ifaf6 g} ;~rfng x'G5 . To;}n] sf]if g} x/]s hLjsf] hLjgsf] cfwf/ xf] . 

hLjx¿sf] z/L/sf] ;+/rgfTds / sfo{d"ns PsfO g} sf]if xf] .

hLjx¿sf] z/L/ lgdf{0f ug]{ cfwf/e"t PsfO sf]if s] s] ldnL ag]sf] x'G5 ltdL eGg 
;S5f} < sf]if ljleGg efux¿ ldnL ag]sf] x'G5 . hgfj/ tyf la?jfsf sf]ifsf w]/} 
h;f] efux¿ ;dfg x'G5g\ . ltgLx¿sf] sfo{ k|s[lt klg ;dfg} x'G5 . sf]ifsf s]xL 
vf; efux¿ hgfj/ / la?jfdf km/s km/s kfOG5g\ . ltgLx¿sf] sfo{ k|s[lt klg 
km/s km/s g}  x'G5 . k|To]s sf]ifdf sf]if l´NnL, ;fO6f]KnfHd / Eofs'cf]n kfOG5g\ . 

cldjf dflg; u'/f“;
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oLafx]s sf]ifleQf, Knfl:68, ;]G6«f]hf]d, dfO6f]sf]lG8«of, ;]lG6«of]n, j|mf]df]hf]d h:tf cGo 
efux¿ klg kfOG5g\ . logLx¿sf af/]df oxf“ 5f]6f] rrf{ ul/G5 . 

!= sf]if l´NnL (Cell Membrane)

hLjx¿sf] sf]ifnfO{ kftnf] l´NnLn] aflx/af6 3]/]sf] x'G5 . o;nfO{ sf]if l´NnL  
elgG5 . of] w]/} kftnf]  / tGsg] x'G5 . o;n] sf]ifnfO{ rflxg] cfjZos kbfy{x¿nfO{ 
5fg]/ sf]ifleq / aflx/ cfpg hfg lbg] sfd ub{5 . 

@= sf]if leQf (Cell Wall)  

la?jfsf] sf]ifdf sf]if l´NnLb]lv aflx/ afSnf] / bl/nf] kqn] 9fs]sf] x'G5 . o;nfO{ sf]if 
leQf elgG5 . of] ;]n'nf]haf6 ag]sf] x'G5 . sf]if leQfn] sf]ifnfO{ arfpg] / cfsf/ 
lbg] sfo{ ub{5 . 

#= ;fO6f]KnfHd (Cytoplasm) 

hLjx¿sf] sf]if l´NnLleq h]nL -Jelly_ h:tf] cw{ t/n kbfy{ /x]sf] x'G5 h;nfO{ ;fO6f]KnfHd 
elgG5 . oxf“ sf]ifnfO{ hLljt /xg ljleGg lj|mofsnfkx¿ ;~rfng ug{ rflxg] ;Dk"0f{  
/f;folgs kbfy{x¿ /x]sf x'G5g\ . ;fO6f]KnfHddf sf]ifsf ljleGg cª\ux¿ -cell 
organells_ t}l//x]sf x'G5g\ . 

$= Go'lSno; (Nucleus) 

;fO6f]KnfHddf Pp6f uf]nfsf/ jf cG8fsf/ uf9f /ªsf] j:t' /x]sf] x'G5 To;nfO{ 
Go'lSno; elgG5 . of] k|To]s hLjx¿sf] sf]ifdf x'G5 . Go'lSno;df /x]sf kbfy{ 
;fO6f]KnfHdeGbf afSnf] x'G5 . o;n] sf]ifsf ljleGg lj|mofsnfkx¿nfO{ lgoGq0f 
ub{5 . cfdfafa'sf] u'0f 5f]/f5f]/Ldf ;fg]{ sfd klg Go'lSno;af6 g} x'G5 . 

%= Eofs'cf]n (Vacuole) 

;fO6f]KnfHddf s]xL vfnL 7fp“ h:tf] b]lvg] efux¿ x'G5g\ . jf:tjdf tL efux¿ vfnL 
geO{ kf/bz{s t/n kbfy{n] el/Psf x'G5g\ . oL efux¿nfO{ Eofs'cf]n elgG5 . logn] 
sf]ifdf /x]sf] kfgLsf] dfqfnfO{ ;Gt'lnt /fV5g\ . 
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^= Knfl:68 (Plastid) 

la?jfsf] sf]ifdf ;fO6f]KnfHddf Knfl:68x¿ 5l/P/ /x]sf x'G5g\ . oL sf]if  
cª\ux¿n] la?jfnfO{ /ª k|bfg ug]{ sfd ub{5g\ . Snf]/f]Knf:6 -Chloroplast_,  
j|mf]df]Knf:6 -Chromoplast_ / No'sf]Knf:6 -Leucoplast_ u/L tLg k|sf/sf Knfl:68x¿ 
la?jfsf] sf]ifdf x'G5g\ . Snf]/f]Knf:6df Snf]/f]lkmn -chlorophyll_ kfOG5 . of] xl/of] /ªsf]  
x'G5 . o;n] la?jfnfO{ vfgf agfpg dbt ub{5 . Snf]/f]lkmn la?jfsf] sf08 / kftdf  
kfOG5 . To;}n] la?jfsf oL cª\ux¿ xl/of] x'G5 . j|mf]dfKnf:6 k"mn / kmnx¿df kfOG5 
eg] No'sf]Knf:6 la?jfsf] h/f tyf hldgd'lg x'g] sf08x¿df kfOG5 . 

&= dfO6f]sf]lG8«of (Mitochondria) 

sf]ifdf kfOg] csf]{ dxŒjk"0f{ cª\u dfO6f]sf]lG8«of xf] . of] bfgfbf/ -granular_ /  
a]ngfsf/ -cylindrical_ cfsf/sf] x'G5 . ;Dk"0f{ hLjx¿sf] sf]ifdf dfO6f]sf]lG8«of  
x'G5 . o;n] hLjx¿df x'g] Zjf;k|Zjf; lj|mof ;~rfng ub{5 / o;n] zlSt e08f/0f 
u5{ . To;}n] dfO6f]sf]lG8«ofnfO{ hLjx¿sf] zlStsf e08f/ -power house_ klg elgG5 . 

*= ;]G6«f]hf]d (Centrosome) 

hgfj/sf] Go'lSno; glhs ;"Id l;lnG8/ cfsf/sf] sf]if x'G5 . o;nfO{ ;]G6«f]hf]d      
-centrosome_ elgG5 . o;n] sf]if ljefhg sfo{df d'Vo e"ldsf v]N5 . 

oLafx]s cGo sf]if cª\ux¿ klg x'G5g\ . logLx¿sf af/]df kl5Nnf] sIffdf cWoog ug]{ 5f}“ . 

;]G6«f]hf]d

sf]if leQf

dfO6f]sf]lG8«of

Go'lSno;

sf]if lemNnL

Eofs'cf]n

;fO6f]KnfHd
Knfl:68

la?jf / hgfj/sf] sf]if
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la?jf / hgfj/sf] sf]ifdf leGgtf

la?jf / hgfj/sf] z/L/ sf]ifn] ag]sf] x'G5 . oL b'j}sf] sf]ifsf] cfwf/e"t agfj6 
/ sfo{ Ps} k|sf/sf] eP tfklg s]xL vf; efux¿ la?jf tyf hgfj/sf] sf]ifdf 
dfq kfOG5g\ . la?jfsf] sf]ifdf sf]if l´NnL aflx/ sf]if leQfn] 3]/L sf]ifnfO{  
;'/Iff k|bfg u/]sf] x'G5 eg] hgfj/sf] sf]ifdf sf]if leQf x'“b}g . la?jf / hgfj/ b'j}sf]  
sf]ifdf Eofs'cf]n eP tfklg ltgLx¿sf] cfsf/ / ;ª\Vof km/s km/s x'G5 . la?jfsf]  
sf]ifdf :yfoL ¿kdf 7'nf] Pp6f Eofs'n x'G5 . of] sf]ifsf] lar efudf /x]sf] x'G5 . 
hgfj/sf] sf]ifdf x'g] Eofs'nx¿ ;;fgf, c:yfoL ¿kdf PseGbf a9L ;fO6f]KnfHdsf] 
ljleGg 7fp“df /x]sf x'G5g\ .

la?jfsf] sf]ifdf Knfl:68 x'G5 . To;}n] la?jfsf h/f, sf08, kft, kmn, k"mn ljleGg 
/ªsf x'G5g\ . hgfj/sf] sf]ifdf Knfl:68 x'“b}g . t;y{ la?jf / hgfj/sf] sf]iflardf 
ljleGg leGgtf kfOG5g\ . la?jf / hgfj/ sf]ifdf d'Vo lgDg lnlvt leGgtfx¿ kfOG5g\ M

la?jf / hgfj/sf sf]ifsf] cWoog

la?jf tyf hgfj/sf] sf]if ljleGg cfsf/ k|sf/sf x'G5g\ . s'g} nfDrf], s'g} r]K6f] / s'g} 
rf/kf6] cfsf/sf x'G5g\ . To:t} la?jf / hgfj/sf sf]ifsf] cfsf/df klg km/s x'G5 . 
k|foM h;f] sf]ifx¿ ;"Id / gfª\uf] cf“vfn] b]Vg g;Sg] x'G5g\ . s]xL sf]ifx¿ w]/} 7'nf 
/ gfªuf] cf“vfn] klg b]Vg ;lsG5 . cl:6«r r/fsf] cG8f o;s} Pp6f pbfx/0f xf] . 
dflg;sf] z/L/df x'g] sf]ifx¿dWo] ;a}eGbf ;fgf] /St sf]if xf] eg] ;a}eGbf 7'nf] / 
nfdf] sf]if :gfo' sf]if xf] . 

la?jfsf] sf]if hgfj/sf] sf]if
 != ;fdfGotof sf]ifsf] cfsf/ cfotfsf/ 

-rectangular_ x'G5 .
@= sf]ifsf] ;a}eGbf aflx/ sf]if leQf x'G5 .
#= sf]ifdf Knfl:68 x'G5 .
$= sf]ifdf kfOg] Eofs'n 7'nf] :yfoL /  

sf]ifsf] lardf /x]sf] x'G5 .
%= sf]ifdf ;]G6«f]hf]d x'“b}g .
^= dfO6f]sf]lG8«of hgfj/sf] sf]ifdf eGbf 

yf]/} ;ª\Vofdf /x]sf x'G5g\ . 

!= sf]ifsf] cfsf/ uf]nf], nfDrf] / 
cG8fsf/ x'G5 . 

@= sf]if leQf x'“b}g .
#= Knfl:68 x'“b}g . 
$= Eofs'cf]n ;;fgf / w]/} ;ª\Vofdf   

/x]sf x'G5g\ . 
%= ;]G6«f]hf]d x'G5 . 
^= dfO6f]sf]lG8«ofx¿ w]/} ;ª\Vofdf    

/x]sf x'G5g\ . 
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la?jf / hgfj/sf sf]ifsf] cfsf/ / agfj6 s:tf] 5 eGg] yfxf kfpg la?jfsf nflu 
Kofhsf] sf]if / hgfj/sf] sf]ifsf nflu dflg;sf] ufnfsf] sf]ifsf] cWoog ug{ ;lsG5 . 

Kofhsf] sf]ifsf] cWoog

Pp6f Kofh n]pm / sf6 . lrqdf b]vfOP h:t} sf6]sf] Kofhsf] txtxaf6 Ps tx lgsfn . 

An]8n] jf ;fgf] rSs'n] sf6]sf] Kofhsf] 
txsf] leqL efudf /x]sf] kftnf] l´NnLnfO{ 
la:tf/ } l´sL :nfO8df /fv . Ps  
yf]kf ;fk|mflggsf] 3f]n :nfO8df /fv]/ 
Kofhsf] l´NnLdfly bnL xfjf gk:g] u/L  
xf]l;of/Lk"j{s se/ l:nkn] 5f]k . o; :nfO8nfO{ 
;"Idbz{s oGqdf /fv]/ x]/ . o;/L x]bf{ lrqdf  
b ]v f OPs f  h:t f  ;; fg f  s f ] 7 f x¿  
b]lvG5g\ . k|To]s sf]7f Pp6f sf]if xf] . sf]ifsf] 
;a}eGbf aflx/ b]lvPsf] 3]/f sf]if leQf xf] . sf]ifleq /ftf] afSnf] yf]Knf Go'lSno; xf] . o;/L  
sf]ifsf cGo ljleGg efux¿ / sf]ifsf] cfsf/ s:tf] 5, kTtf nufpm . cfkm"n] b]v]sf  
sf]zsf] lrq cfk\mgf] sfkLdf ptf/ .

df+;k];L sf]i AofS6]l/of sf]if /ftf] /St sf]if ufnfsf] sf]if :gfo' sf]if

lj|mofsnfk ! 

Kofhsf] ;tx lgsfnL sf]if b]vfpg nfu]sf] 
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ufnfsf] sf]ifsf] cWoog

hgfj/sf sf]ifsf] agfj6 / cfsf/ x]g{sf nflu xfd|f] ufnfsf] sf]ifnfO{ lgsfn]/  
;"Idbz{s oGqdf /fvL x]g{ ;lsG5 . o;sf nflu ufnfsf] leqk6\l6 l;Gsf jf 
d;nf -af?b_ gePsf] ;nfOsf] sf“6Lsf] 5]pn] la:tf/} v'sL{ sf“rsf] :nfO8df /fv .  
csf]{ :nfO8sf] Ps 5]paf6 clnslt /u8L kftnf] agfpm / se/ l:nkn] xfjf gk:g] u/L 
5f]k . ca ;"Idbz{s oGqdf /fvL sf]ifsf] cfsf/ / ljleGg efux¿ kQf nufpm . 

la?jf / hgfj/sf sf]ifsf] df]8n lgdf{0f 

ljleGg /ªsf wfuf]], :6fOl/of]kmf]d, ;–;fgf /ª\uLg bfgfx¿ tyf ljleGg kmnsf lapx¿ 
;ª\sng u/ . cfk\mgf] cfjZostfcg';f/sf ;fOhsf] KnfO sf7sf] 6'j|mf n]pm . pSt sf7df 
la?jf tyf hgfj/sf sf]ifsf] cfsf/sf] kmf]d sf6L 6f“; . sf]ifsf ljleGg efux¿ ltgLx¿sf] 
cfsf/cg';f/sf] /ª\uLg wfuf] tyf bfgfx¿ 6f“; / ltgLx¿sf] gfds/0f u/ . 

sf]ifsf] sfo{ 

;Dk"0f{ hLjx¿sf] z/L/ sf]ifaf6 lgdf{0f ePsf] x'G5 . sf]ifsf ljleGg efux¿  
x'G5g\ . k|To]s efux¿sf] cfcfÇg} ljlzi6 sfdx¿ x'G5g\ . sfo{ k|s[ltcg';f/  
sf]ifsf cfsf/ km/s km/s x'G5 . hLjx¿ af“Rgsf nflu pgLx¿sf] z/L/df x'g] ljleGg 
hLjg k|lj|mofx¿ h:t} M j[l4, rfn, k|hgg, k|sfz ;+Zn]if0f, Zjf;k|Zjf;, kl/jxg cflb  
sf]ifaf6 g} ;~rfng ePsf] x'G5 . To;}n] sf]if hLljt /x] dfq hLjx¿ af“Rg ;S5g\ . 
sf]ifsf d'Vo sfo{x¿ lgDglnlvt k|sf/sf 5g\ M 

lj|mofsnfk @

ufnfsf] sf]if

lj|mofsnfk # 
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-s_ hLjx¿sf] z/L/sf] ;+/rgf lgdf{0f ug{ 

-v_ hLjx¿sf] z/L/sf] cfsf/ k|bfg ug{ 

-u_ hLjx¿df x'g] ljleGg hLjg k|lj|mofx¿ ;~rfng ug{ 

-3_ hLjx¿sf] j+znfO{ lg/Gt/tf lbg 

-ª_ cfdf afa'df x'g] j+zf0f'ut u'0fx¿ ;Gtltx¿df x:tfGt/0f ug{  

;f/f+z

!= ;a} k|sf/sf la?jf / hgfj/sf z/L/ sf]ifn] ag]sf] x'G5 . 

@= sf]ifleq g} hLjsf ;a} lj|mofsnfkx¿ ;~rfng x'G5g\ . 

#= sf]ifsf cfsf/ k|sf/ km/s km/s x'G5g\ . 

$= sf]ifsf ljleGg efux¿ x'G5g\ . k|To]ssf] cfsf/ / sfo{ k|s[lt km/s km/s x'G5 . 

%= la?jf / hgfj/sf sf]ifdf s]xL ;dfgtf / s]xL leGgtfx¿ x'G5g\ . 

^=  la?jfsf] sf]ifdf dfq sf]if leQf, Knfl:68 / 7'nf Eofs'cf]n x'G5g\ . 

&= hgfj/sf] sf]ifdf dfq ;]G6«f]hf]d tyf ;fgf / c:yfoL Eofs'cf]n x'G5 . 

*= sf]if hLljt /x]dfq ;Dk"0f{ hLjx¿ af“Rg ;S5g\ . 

!=  Kofhsf] sf]ifsf] cWoog u/L cfÇgf] k|of]ufTds k'l:tsfdf sf]ifdf b]lvPsf ljleGg 
efux¿sf] lrq n]v . 

@=  hgfj/sf sf]ifsf] cWoog u/L cfcfÇgf] k|of]ufTds k'l:tsfdf n]v . 

#=  lj|mofsnfk g+= # sf cfwf/df la?jf / hgfj/sf sf]ifsf] df]8]n tof/ u/L k|bz{g u/ . 

k|of]ufTds lj|mofsnfk
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cEof;

!=  vfnL 7fp“ e/ M 

 -s_  sf]ifsf ljleGg lj|mofsnfkx¿ ======================= åf/f ;~rfng x'G5g\ . 

 -v_  hgfj/sf sf]ifdf =========================== kfOG5 h'g la?jfdf kfO“b}g .

 -u_  sf]if cª\ux¿ -cell organells_ ===================== df 5l/P/ /x]sf x'G5g\ . 

 -3_  sf]if leQf ================================================ n] ag]sf] x'G5 . 

 -ª_  cfdfa'afsf] u'0f 5f]/f5f]/Ldf ;fg]{ sfd ============================= n] ub{5 . 

@=  tn lbOPsf pQ/x¿dWo] Pp6f ;xL pQ/ 5fg M 

 -s_  hgfj/sf sf]ifsf] ;a}eGbf aflx/L efunfO{ s] elgG5 <  

  -c_ sf]if leQf    -cf_ sf]if l´NnL  

  -O_ Go'lSno;    -O{_ Knfl:68

 -v_  la?jf sf]ifdf gkfOg] j:t' tnsf dWo] s'g xf] < 

  -c_ Knfl:68     -cf_ Go'lSno;  

  -O_ ;]G6«f]]hf]d    -O{_ dfO6f]sf]lG8«of 

 -u_  sf]if l´NnLsf] sfd s] xf] < 

  -c_ sf]ifnfO{ /Iff ug'{   -cf_ sf]ifdf kfgL ;Gt'ng ug'{

  -O_ sf]ifleqsf] j:t'nfO{ /Iff ug'{  -O{_ sf]ifsf] cfsf/ abln/xg' 

 -3_  tnsf dWo] sf]ifsf] s'g cª\un] vfgfaf6 k|fKt zlSt ;l~rt ul//fV5 < 

  -c_ Go'lSno;    -cf_ lhj/;  

  -O_ Snf]/f]lkmn    -O{_ dfO6f]sf]lG8«of
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#=  tnsf k|Zgx¿sf] pQ/ n]v M 

 -s_  sf]if eg]sf] s] xf] < 

 -v_  sf]ifsf lgDglnlvt efux¿sf] Pp6f Pp6f sfd n]v M 

  -c_ sf]if leQf  -cf_ Go'lSno;   -O_ Eofs'cf]n  -O{_ dfO6f]sf]lG8«of 

 -u_  la?jf / hgfj/sf sf]ifdf b]lvg] tLgcf]6f leGgtf pNn]v u/ . 

 -3_  sf]ifsf] s'g} tLgcf]6f d'Vo sfd pNn]v u/ .
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!^!^hLjg k|lj|mof

(Life Process)

hLjx¿ lhljt /xgsf nflu pgLx¿sf] z/L/leq Zjf;k|Zjf;, kl/jxg, lgisf;g cflb 
ljleGg k|lj|mofx¿ lg/Gt/ ¿kdf ;~rfng eO/x]sf] x'G5 . o:tf k|lj|mofx¿nfO{ hLjg 
k|lj|mof elgG5 . hLjx¿df hLjg k|lj|mofx¿ ;~rfng ug{ ljleGg cª\ux¿n] efu lnPsf] 
x'G5g\ . o; PsfOdf la?jfsf ljleGg cª\ux¿ / ltgLx¿af6 x'g] s]xL hLjg k|lj|mofsf  
af/]df cWoog ug]{ 5f} .

k"mn km'Ng] la?jfsf] h/f, sf08 / kft

xfd|f j/k/ ljleGg lsl;dsf la?jfx¿ 
kfOG5g\ . s] ltdLn] b]v]sf ;a} la?jfx¿df 
k"mn km'n]sf] b]v]sf 5f} < la?jfx¿nfO{ k"mn 
km'Ng] / k"mn gkm'Ng] u/L d'Vo b'O{ efudf 
af“8\g ;lsG5 . k|foM ;a} k"mn km'Ng] 
la?jfx¿sf] hLjg df6fdf lap k/]kl5 
;'?jft x'G5 . lapn] pko'St xfjfkfgL 
tyf dn kfPkl5 lap cª\s'/fp“5 . lap  
cª\s'/fpg]  j|mddf Ps efu hldgdfly 
a9\5 eg] csf]{ efu hldgd'lg a9\5 . la?jfsf] hldgb]lv dflysf] efunfO{ 8f“7 -shoot_ 
/ hldgd'lgsf] efunfO{ h/f -root_ elgG5 . 8f“7cGtu{t sf08, xf“uf, kft, kmn, k"mn 
kb{5g\ eg] h/fsf klg ljleGg efux¿ x'G5g\ . o;/L la?jfsf ;Dk"0f{ z/L/nfO{ 8f“7 
-shoot_ / h/f -root_ u/L b'O{ efudf juL{s/0f ug{ ;lsG5 . 

h/f (Root ) 

;fdfGotof h/f hldgb]lv tnlt/ hfg] la?jfsf] cª\u -descending portion_ xf] . of] k|foM 

8f“7 -Shoot_

h/f  
-Root_

k"mn

kmn

kft

d'Vo h/f

;xfos  h/f

uf“7f]

sf08
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kx“]nf] -Pale_ / v}/f] -creamish brown_ /ªsf] x'G5 . sf08af6 h/fx¿sf] k|s[ltcg';f/ 
la?jfsf] h/fnfO{ d"n h/f -tap root_ / u'R5] h/f - _ df af“l8Psf] 5 . d"n  
h/fdf sf08af6 Pp6f d'Vo h/f hldglt/ uPsf] x'G5 . o;nfO{ d"n h/f -tap root_ 
elgG5 . d"n h/fsf 5]plt/sf] efux¿af6 cGo h/fx¿ lg:s]sf x'G5g\ .

logLx¿nfO{ ;xfos h/f -secondary root_ elgG5 . ;xfos h/fx¿af6 ;;fgf 
s];sf   /f}“ h:tf h/fx¿ lg:s]sf x'G5g\ . logLx¿nfO{ d"n /f]d -root hairs_ elgG5 . 
d"n h/fsf] 6'Kkf] sf]dn x'g] ePsfn] o;sf] ;'/Iffsf nflu h/fsf] 6'Kkfdf 6f]kL h:tf] 
efun] 9fs]sf] x'G5 h;nfO{ ?6 Sofk -root cap_ elgG5 . b'O{bnLo la?jfx¿ h:t} M 
tf]/L, rgf, cf“k, ;'Gtnf cflbdf o; k|sf/sf] h/f x'G5 . u'R5] h/fdf sf08sf] tNnf] 
efuaf6 ;;fgf h/fx¿ u'h'd'Rr - _ ¿kdf lg:s]sf x'G5g\ . oL h/fx¿ c¿ 
;;fgf h/fx¿df ljefhg x'“b}gg\ . o;k|sf/sf] h/fdf d"n h/f, d"n /f]d, ?6 Sofk 
x'“b}gg\ . u'R5] h/f Ps bnLo la?jfx¿ ux'“, ds}, wfg cflbdf kfOG5 . 

h/f;lxtsf] Pp6f la?jf n]pm . la?jfsf] ljleGg efusf] cjnf]sg u/ . hldgd'lg / hldg 

dflysf] efusf] agf]6 tyf /ªdf s] km/s 5 kQf nufpm . 

b'O{cf]6f l/sfkL n]pm . ltgLx¿df leh]sf] skf; jf sk8f clnslt lehfP/ /fv . Pp6f 
l/sfkLdf d]yLsf] lap / csf]{ l/sfkLdf ds}sf lapx¿ 5l/b]pm . s]xL lbg Gofgf] 7fp“df 
/fv . lapaf6 h/f pd|]sf] cjnf]sg u/L h/fsf ljleGg efux¿ kQf nufpm . b'O{  
km/s k|sf/sf h/fsf] t'ngf u/L s'g k|sf/sf h/fx¿ x'g\ 5'6\ofpm . 

u'R5] h/f
d"n h/f

k|fylds h/f
;xfos h/f

d"n /f]d

?6 Sofk

lj|mofsnfk !
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a/, ds} h:tf s]xL la?jfx¿df sf08 jf xf“ufaf6 h/f 
lg:s]sf] b]lvG5 . logLx¿n] la?jfnfO{ dha't ¿kdf 
c8\ofpg ;xof]u ub{5g\ . o:tf h/fnfO{ k|K;\ ?6\;              
-props roots_ elgG5 . 

h/fsf] sfd 

h/fn] la?jfx¿nfO{ hldgdf cl8g ;xof]u ub{5 . To;}n] la?jfx¿ ;lhn};“u  
9Nb}gg\ . hldgaf6 kfgL / nj0f ;f];]/ lng h/fsf] csf]{ dxŒjk"0f{ sfd xf] . 
la?jfsf h/fx¿ hldgd'lg hfnf] h:t} lkmlhP/ /x]sf x'G5g\ . h/fn] df6fnfO{ s;]/ 
;dft]sf] x'G5 . o;n] ubf{ la?jfx¿nfO{ pv]Ng uf/f] x'G5 . la?jfx¿nfO{ pv]Nbf  
df6f];d]t cfpg] ub{5 . o;/L h/fn] df6fnfO{ ;dft]/ /fVg] ePsfn] la?jfx¿ ePsf] 
7fp“df df6f]sf] IfoLs/0f x'g kfp“b}g . h/fn] hldgdf /x]sf] kfgL / nj0fx¿ zf]if0f 
u/L sf08 tyf cGo ljleGg efux¿df k7fpg] sfd ub{5 . s]xL la?jfsf h/fx¿ vfB 
kbfy{nfO{ e08f/0fsf ¿kdf ljsl;t ePsf x'G5g\ . o:tf h/fx¿nfO{ xfdL vfgfsf] 
¿kdf k|of]u ub{5f}“ . d'nf, ufh/, ;s/v08, r'sGb/ cflb o;sf pbfx/0fx¿ x'g\ . 

Pp6f h/f;lxtsf] la?jf n]pm / kfgLdf kvfn . b'O{cf]6f vfnL 
k/LIf0f gnL jf l;;L n]pm . b'j}df kfgL e/ / Pp6f l;;Ldf 
h/f kfgLleq x'g] u/L dflysf] la?jf /fvL b'j} l;;Ldf Ps 
b'O{ yf]kf t]n xfn . b'j} l;;Ldf kfgLsf] ;txsf] lrgf] nufpm . 
b'j}nfO{ Gofgf] jf 3fd cfpg] 7fp“df /fv . la?jf ePsfdf / 
gePsfdf kfgLsf] ;txdf s] km/s b]lvG5, lsg < 

a/sf] ?v

ufh/ d'nf ;v/v08

lj|mofsnfk #
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h/f la?jfsf] Pp6f d'Vo efu xf] . h/fn] la?jfnfO{ cf8 lbG5 . h/fn] df6fdf  
/x]sf] kfgL / dn ;f];]/ sf08, kft, kmn, k"mndf k'¥ofpg] sfd ub{5g\ . s'g} s'g}  
h/fn] vfgf hDdf ub{5g\ . 

8f“7 (shoot)

hldgb]lv dflylt/sf] la?jfsf] ;Dk"0f{ efunfO{ 8f“7 -shoot_ elgG5 . o;cGtu{t sf08  
-stem_, kft -leaves_, k"mn / kmn kb{5g\ . 

sf08 (stem)

sf08 hldgb]lv dflylt/sf] la?jfsf] efu xf] . sf08sf] hldglt/sf] efu df]6f] / dfly 
lt/sf] efu j|mdzM kftnf] x'“b} uPsf] x'G5 . ;fdfGotof sf08 7f8f] / uf]nfsf/ x'G5 . 
o;n] la?jfx¿nfO{ 7f8f] /xg dbt ub{5 . sf08af6 kft tyf xf“ufx¿ lg:s]sf x'G5g\ . kft 
tyf xf“uf lg:sg] sf08sf]  efunfO{ uf“7f] -node_ elgG5 . sf08df uf“7fx¿ lglZrt 
j|mddf /x]sf x'G5g\ . b'O{ uf“7f] larsf] efunfO{ cGt/ uf“7f] -internode_ elgG5 . 

sf08sf] 6'Kkfdf sf]lknf - _ x'G5 h;nfO{ 6/ldgn a8 - _ elgG5 . 
o;n] la?jfnfO{ a9\g dbt ub{5 . sltko la?jfx¿df sf08 / kft hf]l8Psf] efuaf6 
klg sf]lknf lgl:sG5 . o:tf sf]lknfx¿nfO{ PlShn/L a8 - _ elgG5 . 
s'g} la?jfsf] sf08 df]6f] / alnof] x'G5 eg] s'g} la?jfsf] sf08 dl;gf] / sdhf]/ 
x'G5 . cUnf cUnf ?vx¿sf] sf08 df]6f] / b/f] x'G5 . km;L{, sf“j|mf] h:tf la?jfx¿sf] 
sf08 dl;gf] / sdhf]/ x'G5 . 

PlShn/L sf]lknf

cGt/ uf“7f]

uf“7f]
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au}“rf jf ljBfno j/k/ /x]sf ljleGg la?jfx¿sf] cjnf]sg u/L sf08, sf08af6 kft lg:sg] 
tl/sf, uf“7f, cGt/ uf“7f], 6ld{gn a8 / PlShn/L a8 kTtf nufpm . sf08sf ljleGg efu 
b]lvg] u/L cfk"mn] cjnf]sg u/]sf] s'g} Pp6f la?jfsf] ;kmf lrq agfO{ sIffdf k|:t't u/ . 

sf08sf] sfd

sf08sf] d'Vo sfd h/fn] ;f];]sf] kfgL / nj0fnfO{ kft, k"mn / kmndf k'¥ofpg] ug'{  
xf] . o;} u/L la?jfsf] kftdf ag]sf] vfB kbfy{nfO{ ljleGg efudf k'¥ofpg] sfd klg 
sf08n] ub{5 . sf08df ePsf] hfOnd / k\mnf]od b'O{ lsl;dsf] tGt'n] of] sfo{ ub{5 . 
hfOndaf6 kfgL / nj0fsf] kl/jxg x'G5 eg] k\mnf]odaf6 vfB kbfy{sf] kl/jxg x'G5 . 

xl/of] sf08 ePsf la?jfx¿n] vfgf agfpg] sfd klg ub{5g\ . sf08n] xf“uf, kft, 
kmn, k"mn cflb efunfO{ c8\ofpg] sfd ub{5 . o;n] la?jfsf kftx¿nfO{ ;"o{sf] 
k|sfz a9L kfpg] u/L lkm“hfPsf] x'G5 . s]xL la?jfsf sf08 kl/jlt{t sf08sf] ¿kdf 
hldgd'lg vfB kbfy{ hDdf ug]{ cª\usf] ¿kdf ljsf; ePsf] x'G5 . Kofh, cfn', cb'jf 
cflb o;sf pbfx/0fx¿ x'g\ . 

tf]/L jf ltp/Lsf] af]6 n]pm . o;nfO{ las/ jf ef“8f]df /fv . pSt ef“8f]df la?jfsf]  
s]xL efu 5f]lkg] u/L kfgL /fv . kfgLdf /ftf] d;L jf s'g} /ª /fvL /ª\uLg kfgL agfpm 
/ o;nfO{ s]xL ;do 5f]8L /fv . la?jfsf] kftsf] /ªdf s] kl/jt{g b]lvG5 cjnf]sg u/ 
/ o;sf] sf/0faf/] 5nkmn u/ . 

kft (Leaves)

la?jfsf] sf08 tyf xf“ufx¿af6 kft lg:s]sf x'G5g\ . sf08 tyf xf“ufaf6 kft lg:sg] 
tl/sf la?jfsf] k|sf/cg';f/   km/skm/s x'G5 . kftdf Snf]/f]lkmn x'g] ePsfn] of] xl/of]  

lj|mofsnfk %
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b]lvG5 . s'g} s'g} kftdf kx]“nf],  /ftf], a}hgL /ªsf yf]Knfx¿ b]lvG5g\ . To;}n] kftdf  
Snf]/f]lkmnafx]s cGo /ªx¿ x'G5g\ . 

k|foM h;f] kft r]K6f] x'G5 . kftsf] 
of ]  efunO { kqkmns - lamina_  
elgG5 . kftsf] lsgf/f s'g}df l;wf 
x'G5 eg] s'g}df lrl/Psf] x'G5 . 
kqkmnsn] kftsf] cfsf/ lbg] sfd 
ub{5 . la?jfsf] k|sf/cg';f/ kft 
ljleGg cfsf/sf x'G5g\ . kqkmnsnfO{ sf08;“u hf]8\g] kftsf] efunfO{ kq8f“7 
-petiole_ elgG5 . kq8f“7af6 Pp6f dfq kft lgl:sPdf To:tf] kftnfO{ ;fwf/0f kft  
elgG5 . kq8f“7af6 PseGbf a9L kftx¿ lg:s]df ;+o'St kft - _ elgG5 .  
h:t} M tf]/Lsf] kft ;fwf/0f kft xf] eg] rgfsf] kft ;+o'St kft xf] . 

kqkmnssf] cfwf/ -base_ af6 ljleGg lz/fx¿ -veins_ lg:s]/ kqkmns e/L lkm“lhPsf] 
x'G5 . kqkmnssf] larsf] efudf /x]sf] df]6f] lz/fnfO{ d'Vo lz/f -mid rib_ elgG5 . 
s'g} kftdf d'Vo lz/faf6 cGo ;fgf lz/fx¿ lg:sL kftel/ hfnf]sf] ¿kdf lkm“lhPsf] 
x'G5 . kftdf x'g] o; k|sf/sf lz/fx¿sf] agfj6 -arrangement_ nfO{ hflnbf/ 
lz/f j|md - _ elgG5 . o:t} s'g} kftdf lz/fx¿ d'Vo lz/f;“u 
;dfgfGt/ eO{ km}lnPsf x'G5g\ . lz/fx¿sf] o:tf] agf]6nfO{ ;dfgfGt/ lz/f j|md 
-parallel venation_ elgG5 . 

kftdf ePsf gzfx¿n] kfgL, nj0f / lgdf{0f ePsf] vfB kbfy{ kftsf ljleGg efudf 
k'¥ofpg] sfd ub{5g\ . 

kqkmns

kq8f“7

d'Vo lz/f

kftsf ljleGg efux¿

lkknsf] kft 
-hflnbf/ gzf_

af“;sf] kft 
-;dfgfGt/ gzf_
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j/k/ kfOg] ljleGg la?jfsf kftx¿ ;ª\sng u/ . tL kftx¿sf] cjnf]sg u/L lgDglnlvt 
s'/fx¿ kTtf nufpm . 

    la?jfsf] gfd   kft lg:sg] tl/sf kftsf] gzf kftsf] cfsf/  kftsf] lsl;d

!=

@=

#=

kftsf] sfd 

la?jfsf] vfgf agfpg] d'Vo cª\u kft xf] . kftdf ePsf] xl/ts0f -chlorophyll_ sf] 
;xfotfn] k|sfzsf] pkl:yltdf kftdf la?jfsf nflu rflxg] vfgf lgdf{0f x'G5 . la?jfsf] 
pSt vfgfnfO{ :6fr{ -starch_ elgG5 . la?jfsf] vfgf kftdf aGg] ePsfn] kftnfO{ 
la?jfsf nflu efG5f 3/ elgG5 . la?jfnfO{ vfgf agfpg kfgL, sfa{g8fOcS;fO8 
/ k|sfz rflxG5 . 

la?jfsf] kftdf dl;gf l5b|x¿ x'G5g\ h;nfO{ :6f]df6f -stomata_ elgG5 . oxL 
:6f]df6faf6 la?jfn] Zjf; k|Zjf;sf] sfd ub{5 . Zjf;k|Zjf; lj|mofdf la?jfn] 
hgfj/ h:t} clS;hg lng] / sfa{g8fOcS;fO8 aflx/ Çof“S5 . la?jfn] kftdf ePsf]  
:6f]df6faf6 cfk"mnfO{ a9L ePsf] kfgL afkmsf] ¿kdf aflx/ kmfN5 . s]xL la?jfx¿sf] 
kft sf“8fsf] ¿kdf ljsl;t ePsf] x'G5 h;n] la?jfsf] ;'/Iff ub{5 . SofS6;         
- _ o;sf] Pp6f pbfx/0f xf] . 

la?jfsf] kft la?jfsf nflu vfgf lgdf{0f ug{] d'Vo :yfg xf] . kftdf la?jfsf] vfgfsf 
¿kdf :6fr{ lgdf{0f x'G5 . kftdf ePsf] :6f]df6faf6 pT:j]bg lj|mofåf/f la?jfn] a9L 
ePsf] kfgL aflx/ kmfNg] sfd ub{5 .

la?jfsf] Pp6f xl/of] kft n]pm . pSt kftnfO{ kfgLdf s]xL ;do ksfpm . To;kl5 pSt 
kftnfO{ ttfO/fv]sf] cNsf]xndf s]xL ;do 8'afpm . o;n] xl/ts0f x6fp“5 / kft xl/of] x'“b}g . 

lj|mofsnfk ^
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o; kftnfO{ kfgLn] kvfn / Pp6f l/sfkLdf /fvL cfof]l8gsf] !–@ yf]kf xfn]/ s]xL ;do 5f]8L  
/fv . kftsf] /ªdf s] kl/jt{g cfof] /fd|/L cjnf]sg u/L sf/0f kQf nufpm . 

-gf]6 M :6fr{df cfof]l8gsf] kftnf] 3f]n /fVbf :6fr{sf] /ª lgnf] x'G5 . olb a9L  
cfof]l8g ePdf lgnf] /ª geO{ sfnf] jf lgnf] sfnf] /ª aG5 ._

la?jfdf x'g] zf]if0f / kl/jxg lj|mof

udnfdf /f]lkPsf la?jfx¿nfO{ nfdf] ;do;Dd kfgL lbOPg eg] la?jfx¿ cf]Olng] / 
dg]{ ub{5g\ . To:t} nfdf] ;do;Dd kfgL gk/]/ v]t af/Ldf nufOPsf cGg afnLx¿ 
;'s]sf], pAhgL sd ePsf] h:tf ;dfrf/x¿ ;do ;dodf cfpg] ub{5g\ . To;}n] 
la?jfx¿nfO{ af“Rgsf nflu kfgL clt cfjZos x'G5 . la?jfn] kfgL sxf“af6 / s;/L 
k|fKt ub{5g\ ltdL eGg ;S5f} <

la?jfsf] h/f hldgd'lg hfnf]sf] ¿kdf lkm“lhPsf] x'G5 . ;;fgf la?jfsf h/fx¿ hldgd'lg 
sd ulx/fO;Dd lkm“lhPsf] x'G5 eg] 7'nf7'nf la?jf ljleGg k|sf/sf ?vx¿sf h/fx¿ 
hldgd'lg w]/} ulx/f];Dd lkm“lhPsf] x'G5 . hldgdf kfgL / nj0fx¿ 3f]lnP/ ldl;Psf]  
x'G5 . la?jfsf] h/fn] hldgdf ldl;P/ /x]sf kfgL / nj0fnfO{ ;f];]/ lnG5g\ . la?jfdf 
x'g] o; lj|mofnfO{ zf]if0f -absorption_ elgG5 . o;/L la?jfdf x'g] zf]if0f lj|mofaf6 hldgdf 
/x]sf] kfgL / nj0f la?jfsf] h/f;Dd k'U5 . of] lj|mof lg/Gt/ ¿kdf eO/x]sf] x'G5 . 

h/faf6 k|fKt kfgL / nj0f sf08 x'“b} kft / cGo efudf k'U5 . kftdf kfgL k'u]kl5 
k|sfz ;+Zn]if0f lj|mofåf/f la?jfsf nflu rflxg] vfgf tyf kf]ifs tŒj lgdf{0f x'G5 h;nfO{ 
:6fr{ elgG5 . kftdf lgdf{0f ePsf] of] vfgf kftaf6 sf08, kmn,  k"mn / h/fdf k'U5 / 
la?jfsf] j[l4 x'G5 . o;/L la?jfsf] z/L/leq kfgL, nj0f kf]ifs tŒj cfpg] tyf hfg] sfd  

cfof]l8gsf yf]kf
cNsf]xf]n

tftf]kfgL
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lg/Gt/ ¿kdf eO/x]sf] x'G5 . la?jfdf x'g] of] lj|mofnfO{ kl/jxg -transportation_ elgG5 . 
kl/jxg lj|mofsf nflu la?jfsf] sf08df hfOnd - _ / Çnf]od -phloem_ tGt'x¿ 
x'G5g\ . hfOnd tGt'n] h/faf6 lnPsf] kfgL / nj0f kft;Dd k'¥ofpg] ub{5 eg] Çnf]
od tGt'n] kftdf lgdf{0f ePsf] kf]if0f tŒj h/f / cGo e08f/g ug]{ cª\udf k'¥ofp“5 . 

udnfdf /f]lkPsf] s'g} Pp6f cf]OlnPsf] la?jf n]pm / kfgL xfn . kfgL xfn]kl5 pSt 
la?jfdf s] cGt/ kfp“5f} cnnf]sg u/ / sf/0f kTtf nufpm . -;okqL k"mndf of] lj|mof 

rf“8f] b]lvG5_ . 

la?jfdf x'g] pT:j]bg lj|mof 

la?jfdf x'g] zf]if0f / kl/jxg lj|mofåf/f nuftf/ ¿kdf hldgaf6 kfgL la?jfsf] kftdf 
k'lu/x]sf] x'G5 . s] la?jfn] kftdf k|fKt ePsf ;a} kfgL k|of]u ub{5 < la?jfsf] 
kftdf k'u]sf] kfgLdWo] s]xL vfgf agfpg k|of]u ub{5 / s]xL kfgL aflx/ jfo'd08ndf  
kmfN5 . kftdf ePsf] :6f]df6faf6 la?jfn] a9L ePsf] kfgL afkmsf] ¿kdf jfo'd08ndf 
k7fpg] sfd ub{5 . o;/L la?jfn] kftaf6 afkmsf] ¿kdf kfgL aflx/ kmfNg] lj|mofnfO{ 
pT:j]bg -transpiration_ elgG5 . o;/L pT:j]bg lj|mofåf/f la?jfdf a9L ePsf] kfgL 
jfo'd08ndf k'Ug] ePsfn] jg hª\un ePsf] :yfgdf cGo 7fp“df eGbf a9L kfgL  
kg]{ / xfjf klg cf]l;nf] x'g] ub{5 . la?jfx¿n] h'g cg'kftdf hldgaf6 kfgL lnG5g\ 
ToxL cg'kftdf a9L ePsf] kfgL pT:j]bg lj|mofåf/f jfo'd08ndf kmfN5g\ . 

udnfdf /f]lkPsf] Pp6f la?jf n]pm . pSt la?jfnfO{ Pp6f kf/bz{s Knfl:6ssf] 
emf]nfn] lrqdf b]vfP h:t} u/L 5f]k . emf]nfsf] d'v xfjf gk:g] u/L af“w / s]xL 
;dokl5 emf]nfleq s] b]lvG5 cjnf]sg u/ / sf/0f kQf nufpm .

s'g} Pp6f la?jf n]pm . la?jfsf] Pp6f kftnfO{ kftsf] b'j}lt/ 
lu|h nufpm / pSt kftnfO{ Pp6f kf/bz{s Knfl:6ssf] ́ f]nfn] 
5f]k]/ Knfl:6ssf] d'vnfO{ /fd|/L af“w . csf]{ Pp6f kftnfO{ klg 
kf/bz{s Knfl:6ssf] ́ f]nfn] 5f]k]/ /fd|/L cjnf]sg u/ . lu|h 
gnufPsf] kftnfO{ 5f]k]sf] y}nf]df kfgLsf] yf]kf sxf“af6 cfP  

xf]nfg\ 5nkmn u/ . 

lj|mofsnfk * 
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lu|h gnufPsf] 

kft

lu|h nufPsf] 

kft
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Pp6f kft;lxtsf] / csf]{ kft gePsf] b'O{ cf]6f udnf n]pm . b'j} la?jfx¿nfO{  
kf/bz{s Knfl:6ssf] ´f]nfn] lj|mofsnfk ( h:t} u/L 5f]k]/ ´f]nfsf] d'vnfO{ xfjf gk:g] 
u/L af“w . b'O{dWo] Pp6f udnfdf kfgL /fv / s]xL ;do 3fddf /fv . s]xL ;dokl5 b'j} 
Knfl:6ssf] ´f]nfleqsf] kfgLsf] efusf] cjnf]sg u/ / sf/0faf/] 5nkmn u/ .  

kl/of]hgf sfo{

!=  cf]l;nf] 7fp“ / 3dfOnf] 7fp“df /x]sf pxL k|sf/sf la?jfx¿sf] kftsf]  
cjnf]sg u/ . tL kftx¿sf] ;fOh p:t} p:t} x'G5 jf s]xL 7'nf] ;fgf] x'G5 egL 
dfkg u/L cfÇgf] lgisif{ n]v / sIffdf 5nkmn u/ . 

@=  la?jfsf kftx¿ ´g]{ ;dodf s:tf /ªsf b]lvG5g\ . cjnf]sg u/L sf/0f kQf 
nufpm / cfÇgf] lgisif{af/] sIffdf 5nkmn u/ . 

;f/f+z

!= la?jfsf cª\ux¿nfO{ h/f -root_ / 8f“7 -shoot_ u/L d'Vo b'O{ efudf af“l8G5 . 

@= d"n h/f, d"n /f]d ?6 Sofk h/fsf efux¿ x'g\ . 

#=  h/fn] la?jfnfO{ hldgdf c8\ofP/ /fV5 / 9Ng lb“b}g . o;sf ;fy} df6faf6 
kfgL nj0f ;f]:g] / vfB kbfy{ ;~ro ug]{ sfd ub{5 . 

$=  8f“7cGtu{t sf08, xf“uf, kft, k"mn, kmn h:tf la?jfsf cª\ux¿ kb{5g\ . 

%=  sf08sf] uf“7f -node_ af6 kft tyf xf“ufx¿ lg:sG5g\ . 

^=  sf08n] la?jfnfO{ 7f8f] kfl//fVg dbt ub{5 . h/fn] zf]if0f u/]sf] kfgL /   
nj0fnfO{ kft / cGo ljleGg efudf k'¥ofpg'sf ;fy} kf]ifs kbfy{ ;~ro ug]{   
sfd sf08n] ub{5 . 

&=  la?jfsf kft ljleGg cfsf/ tyf k|sf/sf x'G5g\ . vfgf lgdf{0f ug]{, Zjf;k|Zjf; 
lj|mof ug]{, pT:j]bg lj|mof ug]{ sfd kftn] ub{5 . 

*=  kftn] agfPsf] kf]ifs tŒj la?jfsf ljleGg efux¿df k'¥ofpg] sfd Çnf]od eGg] 
tGt'n] ub{5 . 

lj|mofsnfk !! 
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(=  zf]if0f / kl/jxg lj|mofaf6 hldgaf6 kfgL / nj0f la?jfsf] h/faf6 kft;Dd 
k'U5 / kftdf lgdf{0f ePsf] vfgf h/f;Dd k'U5 . 

!)=  la?jfn] a9L ePsf] kfgL kftdf ePsf] :6f]df6faf6 pT:j]bg lj|mofåf/f aflx/ 
kmfN5 .

!=  la?jfsf]  sf08n] kl/jxg sfo{ ub{5 egL k|of]uåf/f k'li6 u/ .

@=  la?jfsf] kftn] vfgf agfp“5 egL k|of]uåf/f k'li6 u/ .

cEof; 

!=  tn lbOPsf k|Zgsf pQ/x¿dWo] Pp6f ;xL pQ/ 5fg M 

 -s_  8f“7df gkg]{ cª\u s'g xf] < 

  -c_ kft -cf_ uf“7f] 

  -O_ 6/ldgn d'gf -O{_ ?6 Sofk

 -v_  tnsf sfddWo] sf08n] ug]{ sfd s'g xf] < 

  -c_ kfgL / nj0fsf] kl/jxg -cf_ kfgL / nj0fsf] zf]if0f 

  -O_ kfgL, nj0f / kf]ifs tŒjsf] kl/jxg -O{_ e"Ifo /f]Sg

 -u_  hldgd'lg sf08 x'g] la?jf s'g xf] < 

  -c_ d'nf  -cf_ ufh/  

  -O_ cfn'  -O{_ ;v/v08

 -3_  tnsf dWo] s'g sfd kftn] ub{5 < 

  -c_ pT:j]bg lj|mof     -cf_ k|sfz ;+Zn]if0f lj|mof 

  -O_ Zjf;k|Zjf; lj|mof    -O{_ dflysf ;a}

k|of]ufTds lj|mofsnfk
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@= tnsf k|Zgx¿sf] pQ/ n]v M

 -s_  la?jfsf cª\ux¿sf] gfd n]v . 

 -v_  h/f, sf08 / kftsf tLg tLgcf]6f sfd pNn]v u/ . 

 -u_  h/fsf] s'g efun] kfgL / nj0fsf] zf]if0f ub{5 < 

 -3_  ?6 Sofk s:tf] h/fdf x'G5 / lsg < 

 -ª_  6ld{gn a8 sxf“ x'G5 / o;sf] sfd s] xf] < pNn]v u/ . 

 -r_  la?jfsf] vfgf kftdf lgdf{0f x'G5 eg]/ s;/L k|dfl0ft ug{ ;lsG5 < Pp6f 
k|of]usf] ;lrq JofVof u/ . 

 -5_  lgDglnlvt lrqx¿n] la?jfdf x'g] s'g k|lj|mofnfO{ hgfp“5 < n]v . 

s  v 

 u 
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!&!&k[YjLsf] agfj6
(Structure of the Earth)

k[YjL xfdL ;a}sf] ;femf 3/ xf] . o;sf] cfs[lt uf]nfsf/ 5 elgP klg of] es'G8f] h:tf] 
laNs'n} uf]nfsf/ rflx“ 5}g . o;sf] e"dWo /]vLo efu km's]sf] / w|'jLo efu y]lKrPsf] 
5 . k[YjLsf] e"dWo /]vLo efusf] Jof; sl/a !@,&%^ lsld 5 eg] w|'jLo efusf] 
Jof; sl/a !@,&!$ lsld 5 . k[YjL dfq Ps o:tf] u|x xf] hxf“ hLjsf] cl:tTj ;Dej  
/x]sf] 5 . oxf“ /x]sf] kfgL, pko'St tfkj|md / clS;hgsf] pkl:yltn] g} hLj /xg 
;Sg] k|d'v cfwf/x¿ x'g\ . of] u|x cGtl/Ifaf6 x]bf{ lgnf] /ªsf] b]lvG5 . o;sf] sf/0f 
oxf“ /x]sf] kfgLsf] efun] ubf{ xf] . 

k[YjLnfO{ :ynd08n -lithosphere_, hnd08n -hydrosphere_ 
/ jfo'd08n -atmosphere_ u/L tLg efudf af“l8Psf] 5 . 
k[YjLdf /x]sf] hldgsf] efunfO{ :ynd08n / kfgLsf] efunfO{ 
hnd08n elgG5 . k[YjLsf rf/}lt/ xfjfsf txx¿n] 3]l/P/ 
/fv]sf] x'G5 h;nfO{ jfo'd08n elgG5 . 

k[YjLsf] agfj6 aflx/L / leqL u/L b'O{ lsl;dsf] 5 . 

k[YjLsf] aflx/L agfj6 (External Structure of the Earth)

k[YjLsf] aflx/L efu s8f / ;txb]lv  sl/a %) lsld;Dd df]6fO ePsf] kfOPsf] 
5 . k[YjLsf] ;txsf] sl/a Ps rf}yfO -#) k|ltzt_ efudf hldg 5 eg] sl/a 
tLg efu kfgLn] 9flsPsf] 5 . kfgLsf]] clwsf+z efu ;d'b|n] cf]u6]sf] 5 . k[YjLdf 
/x]sf] ;a}eGbf cUnf] hldgsf] efu ;u/dfyf xf] h'g ;d'b| ;txaf6 *,*$* ld6/ 
cUnf] 5 . k[YjLsf] hldgdf /x]sf] kfgLsf] efudf gbL, tfn, ;d'b|, dxf;fu/ cflbsf 
¿kdf /x]sf] 5 . k[YjLdf x'g] ef}uf]lns pynk'yn Pjd\ kl/jt{gsf sf/0f kxf8, 
pkTosf, d}bfg cflb aGb5g\ . k[YjLsf] aflx/L agfj6nfO{ hldgsf] efu / kfgLsf] 
efusf ¿kdf 5'6\ofpg ;lsG5 . 

k[YjL
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lj|mofsnfk !

sIff sf]7faflx/ uP/ x]/ . s] Toxf“ j/k/ gbL, 8f“8f, kxf8, vf]nf cflb b]lvG5g\ < o; 

lsl;dsf] b[Zosf] sfkLdf lrq ptf/ . 

kxf8 (Mountain) 

;fdfGotM ;d'b| ;txaf6 #)) ld6/ jf ;f]eGbf cUnf hldgsf] efunfO{ kxf8 elgG5 . 
of] efu Psgf; geO{ km/s km/s x'g ;S5 . s'g} kxf8 cUnf 5g\ eg] s'g} kxf8 xf]rf 
5g\ . xf]rf lsl;dsf s]xL ;dtn k/]sf sd 9fn ePsf] kxf8sf] efunfO{ 8f“8f -hills_ 
elgG5 . prfOsf lx;fan] logsf] prfO #)) ld6/eGbf sd /x]sf] kfOG5 . prfO 
km/s ePh:t} kxf8sf] 9fn -steep_ klg km/s km/s lsl;dsf 5g\ . s'g} kxf8 a9L  
le/fnf 5g\ eg] s'g} sd le/fnf 58\s] k/]sf 5g\ . xfd|f] b]zsf] pTt/L efult/ y'k|} 
kxf8x¿ 5g\ . oxf“sf !*@( ld6/ -^))) lkm6_ eGbf cUnf o:tf kxf8x¿df af/} 
dlxgf lxp“ kb{5 . o:tf kxf8x¿nfO{ lxdfn elgG5 . lxdfnx¿sf] nx/nfO{ lxdfno 
elgG5 . xfd|f] b]zdf ;fgf tyf 7'nf u/L y'k|} lxdfno 5g\ . ljZjsf cUnf bzcf]6f 
lxdfnodWo] ;ftcf]6f g]kfndf k5{g\ . 

kxf8sf] leqL efu k|foM s8f r6\6fgaf6 ag]sf] x'G5 . kxf8sf] aflx/L ;tx  
s]xL lkm6;Dd df6f] / 9'ª\uf luvf{x¿n] 9flsPsf] x'G5 . s'g} s'g} kxf8 s8f r6\6fgL 
efuaf6 ag]sf x'G5g\ hxf“ s'g} ?v la?jf x's{g ;Sb}gg\ . 
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d}bfg (Plain)

;d'b| ;txb]lv @)) ld6/;Dd cUnf] hldgsf] ;dtn e"efunfO{ d}bfg elgG5 . d}bfg 
gbLgfnfx¿n] lxdfn tyf kxf8b]lv aufP/ Nofpg] df6f], hLjhGt' / jg:klt cflb 
y'lk|P/ ag]sf] x'G5 . To;}n] d}bfg dlnnf] klg x'G5 . v]tLkftLsf nflu d}bfgsf] df6f] 
pko'St x'G5 . g]kfnsf] t/fO{ If]q d}bfgsf] pbfx/0f xf] . 

pkTosf (Valley)

jl/kl/af6 kxf8n] 3]l/Psf / lardf ;Dd k/]sf] hldgsf] efunfO{ pkTosf -valley_ 
elgG5 . pkTosf srf}/f cfsf/sf] x'G5 . of] xf]rf] ulx/f] efudf kg]{ e"efu ePsfn]  
jl/kl/sf kxf8af6 vf]nfvf]N;Ln] dlnnf] df6f] / kftkltª\u/ cflb aufP/ y'kfg{]  
ub{5g\ . kmn:j¿k o:tf pkTosfx¿ dlnnf / pAhfp x'G5g\ . g]kfnsf] /fhwfgL 
sf7df8f}“ o:t} lsl;dsf] pkTosf xf] . kf]v/f, bfª, ;'v]{t, c?0f pkTosf x'g\ . 
pkTosfx¿ gbLn] df6f] y'kf/]/, tfn ;'s]/ jf k'l/P/ klg aGg ;S5g\ . 

pRr ;d:yn (Plateau)

cUnf] eO{ dflyNnf] ;txdf ;dtn k/]sf] hldgsf] efunfO{ pRr ;d:yn elgG5 . 
pRr ;d:yn klg kxf8L efu g} x'g\  t/ logLx¿sf] dflyNnf] efu kxf8 h:tf r'Rrf] 
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k/]sf -steep_ geO{ ;Dd k/]sf d}bfg h:t} ag]sf x'G5g\ . ltAat Ps lsl;dsf] pRr 
;d:yn If]q xf] . 

gbL (River)  

lg/Gt/ alu/xg] kfgLsf] 7'nf] efunfO{ 
gbL elgG5 . gbLx¿ s'g} tfn, kfgLsf 
d"n jf lxdfnaf6 pTklQ ePsf  
x'G5g\ . tnlt/ aUb} hf“bf gbLx¿ 
cfk;df ldl;“b} ;d'b| jf dxf;fu/df 
uP/ cGt x'G5g\ . gbL aUb} hf“bf logn] 
5]p5fpsf] 9'ª\uf, df6f], kftkltª\u/ 
aufp“b} hfG5g\ / ;dtn e"efudf j]u 
sd x'“b} hf“bf tL j:t'x¿ 5]p5fp / lk“wdf hDdf eO{ a:5g\ . 

gbL dfgj hLjgsf] cfwf/ xf] . ljZjsf k|frLg ;Eotfx¿ gbL lsgf/df g} ljsl;t 
ePsf kfOG5g\ . g]kfnsf gbLdf df5f dfg]{, af“w af“wL kfgL k6fpg], lah'nL lgsfNg] cflb  
ul/Psf] 5 . g]kfnsf k|d'v gbLx¿ sf];L, u08sL / s0ff{nL x'g\ . 

tfn (Lake)  

jl/kl/ hldgn] 3]/]/ lardf kfgL hDdf 
ePsf] 7'nf] efunfO{ tfn elgG5 . tfn 
hnLo tyf l;d;f/ hGt' / jg:kltsf] 
hLjgsf] k|d'v cfwf/ xf] . 7'nf 7'nf 
tfnx¿ ko{6sLo b[li6n] klg ;'Gb/ 
dflgG5g\ . tfnx¿df df5f kfNg],  
8''ª\uf rnfpg], kf}8g] cflb sfdx¿ ug{ 
;lsG5 . g]kfndf /f/f tfn, ltlnrf] tfn, km]jf tfn, 3f]8f3f]8L  cflb y'k|} tfnx¿ 5g\ . 

;d'b| (Sea) 

k[YjLsf] ;txdf /x]sf kfgLsf 7'nf efunfO{ ;d'b| elgG5 . k[YjLdf /x]sf] kfgLsf] efudWo] 
clwsf+z efu ;d'b|n] cf]u6]sf] 5 . k|zfGt dxf;fu/, cfGw| dxf;fu/, lxGb dxf;fu/ h:tf 7'nf 

gbL

tfn
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dxf;fu/x¿ g} ;d'b| x'g\ . ;d'b|df kfgL hxfh rnfpg], df5f dfg]{, ljleGg ;d'b|L hLjx¿sf] 
v]tL cflb ug{ ;lsG5 . ;d'b|df oftfoft ;xh / ;'ne x'g] x'“bf o;nfO{ ljsf;sf] cfwf/ 
klg dflgG5  . k[YjLdf kfOg] ;a}eGbf ;fgf Ps sf]ifLob]lv ;a}eGbf 7'nf ax'sf]ifLo x\j]n;Dd 
;d'b|df g} kfOG5g\ . o;y{ ;d'b| hnLo k|f0fLx¿sf] 7'nf] cf>o :yn xf] . 

k[YjLsf] leqL agfj6 (Internal Structure of the Earth)

k[YjL aGbf /ftf] kUn]sf] uf]nf h:t} lyof] . lj:tf/} ;]nfp“b} uPsf] x'gfn] k[YjLsf] aflx/L 
efu s8f / lr;f] b]lvP klg o;sf] leqL efu cem} /ftf], tftf] / kUn]sf] cj:yfdf 
5 . k[YjLsf] aflx/L efudf kxf8, d}bfg, ;d'b| / 7f]; r6\6fgx¿ b]lvP tfklg leqL 
efudf cem} kUn]sf r6\6fg / wft'x¿ 5g\ . k[YjLsf] leqL efunfO{ r6\6fgsf] cj:yf 
/ agfj6sf lx;fan] rf/ txdf af“l8Psf] 5 . oL txx¿ x'g\ M 

-s_  aflx/L cfj/0f tx jf j|m:6 -Crust_

-v_  larsf] tx jf DofG6n -Mantle_

-u_  aflx/L sf]/ -Outer Core_

-3_  leqL sf]/ -Inner Core_

-s_ j|m:6 (Crust) 

j|m:6 k[YjLsf] aflx/L efu xf] . o;sf] df]6fO -thickness_ ;a} 7fp“df Psgf; 5}g . 
of] k[YjLsf] ;txb]lv %) lsld tn;Dd /x]sf] x'G5 . of] efu df6f] tyf r6\6fgaf6 

j|m:6

DofG6n

sf]/

aflx/L sf]/
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ag]sf] x'G5 . o; txsf] ;txdf 3/ agfpg], v]tLkftL ug]{, ;x/ a;fpg], la?jf 
x'sf{pg], af6f]3f6f] agfpg] cflb sfd ul/G5 . ;d'b|, gbL, hª\un, kxf8 cflb o;} 
txsf] ;txdf x'G5g\ . oxL efudf  r6\6fg, wft', sf]Onf tyf t]nsf vfgLx¿ /x]sf 
x'G5g\ . hldgd'lg /x]sf] kfgLsf] efu klg oxL txdf /x]sf] x'G5 . o; txdf d"ntM 
l;lns]6 vlgh /x]sf] x'G5 . 

-v_ DofG6n (Mantle)  

DofG6n efu j|m:6eGbf tn /x]sf] x'G5 . o;sf] df]6fO sl/a @()) lsld;Dd x'G5 . o; 
efudf j|m:6sf] t'ngfdf tfkj|md a9L x'G5 . tyflk j:t'x¿ 7f]; / nlrnf] cj:yfdf 
g} /x]sf x'G5g\ . of] efu s8f l;lns]6, kmnfd, DofUg]l;od h:tf vlghx¿af6  
ag]sf] x'G5 . o; txsf r6\6fgx¿ aflx/L txsf eGbf b'O{ b]lv tLg u'0ff a9L 3gTj 
ePsf x'G5g\ . o; txsf] tfkj|md &%) C b]lv @%)) C ;Dd x'g ;S5 . 

-u_ aflx/L sf]/ (Outer Core) 

aflx/L sf]/sf] df]6fO sl/a @!)) lsld x'G5 . of] txdf kmnfd, sf]afN6, lgs]n h:tf u/f}“ 
wft'x¿ /x]sf x'G5g\ . o; txdf tfkj|md sl/a @%)) C  b]]lv #))) C ;Dd x'g] 
x'“bf oL wft'x¿ / r6\6fg klUnPsf] cj:yfdf x'G5g\ . 

-3_ leqL sf]/ (Inner Core) 

leqL sf]/ k[YjLsf] ;a}eGbf s]Gb|Lo efu xf] . o; efusf] df]6fO sl/a !#)) lsld x'G5 . o; 
efudf kmnfd / lgs]n h:tf u/f}“ wft'x¿ kfOG5g\ . o; efudf cTolws rfksf sf/0f 
oxf“sf] tfkj|md #))) C  b]]lv %))) C ;Dd k'U5 . o; efudf cTolws rfkn] 
lylrgfn] kUn]sf j:t'x¿ klg sl;P/ 7f]; ¿kdf /x]sf x'G5g\ . oxf“sf r6\6fgx¿ 
aflx/L sf]/eGbf % u'0ff;Dd ux|f“}+ x'G5g\ . 

Pp6f s'v'/fsf] pdfn]sf] cG8f n]pm . o;nfO{ af]j|mf;“u} rSs'n] b'O{ efu x'g] u/L  
sf6 . ca o;sf] leqL agf]6nfO{ k[YjLsf] agf]6;“u t'ngf u/ . ydf]{ld6/ cG8fsf] ljleGg 

txdf 3';f/]/ x]/ . s] tfkj|md hlt leq uof] Tolt a9L 5 < 

lj|mofsnfk @
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!= e'; / df6f] ldnfP/ kfgLdf d'5]/ g/d kf/ . Pp6f KnfOp8 jf ;Dd  
9'ª\ufdf pSt df6f] /fvL kxf8, gbL, pkTosf, tfn cflbsf] :j¿k agfpm . o;nfO{ 
;'Sg lbP/ plrt /ª nufpm . 

@= df6fnfO{ lnP/ /fd|/L d'5 / 8Nnf] agfpm . To;sf] Ps rf}yfO efu rSs'n] sf6]/ 
lgsfn . s]xL ;do -!÷@ lbg_ ;'Sg lbP/ To;sf] leqL efudf ;]tf] Ogfd]n jf kfgL 
/ª -water Colour_ nufpm . :s]nn] gfk]/ ljleGg txsf] df]6fOcg';f/ ldNg] u/L  
x/]s txdf km/s km/s /ª kf]t .

   -df6fsf] ;6\6f ef]u6] h:tf kmn klg k|of]u ug{ ;lsG5 _

;f/f+z

!= k[YjLsf] cfsf/ ljNs'n uf]nfsf/ geO{ w|'jLo efu y]lKrPsf] / larsf] efu  
s]xL km's]sf] 5 . 

@= k[YjLsf] aflx/L :j¿k ;a} 7fp“df Psgf; 5}g .

#= k[YjLsf] ;txdf kxf8, pkTosf, d}bfg, pRr ;d:yn cflb h:tf hldgsf efu 
/ ;d'b|, gbL, tfn cflb kfgLsf efu 5g\ . 

$= k[YjLsf] ;txdf sl/a #) k|ltzt hldgsf] efu / &) k|ltzt hlt kfgLsf] 
efu 5 . 

%= j/k/sf] hldgsf] efueGbf p7]sf] efu kxf8 xf] . h'g ;fdfGotof #)) ld6/ 
eGbf cUnf x'G5g\ . 

^= ;d'b| ;txb]lv @)) ld6/;Ddsf] ;dtn efunfO{ d}bfg elgG5 . 

&=  rf/}lt/ hldgn] 3]l/Psf] hldgsf] efunfO{ pkTosf elgG5 . sf7df8f}“, kf]v/f, 
bfª cflb g]kfnsf pkTosfx¿ x'g\ . 

k|of]ufTds lj|mofsnfk
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*=  kfgLsf 7'nf 7'nf efunfO{ ;d'b| elgG5 . k[YjLdf ;ft cf]6f k|d'v dxf;fu/x¿ 
5g\ . 

(=  k[YjLsf] leqL agfj6 tLgcf]6f tx ldn]/ ag]sf] 5 . 

!)=  k[YjLsf] hlthlt leq uof] Tolt Tolt tfkj|md klg j[l4 x'“b} hfG5 . 

cEof;

!=  vfnL 7fp“ e/ M  

 -s_  k[YjLsf] jl/kl/ 3]g]{ cfj/0fnfO{ ========================== elgG5 . 

 -v_  k[YjLsf] ;txdf ========================================= efu x'G5g\ . 

 -u_  jl/kl/sf kxf8af6 vf]nfgfnfn] aufP/ NofPsf] df6f] y'kf/L ===================== 
aG5 . 

 -3_  =========================== ld6/eGbf cUnf hldgsf efunfO{ kxf8 elgG5 . 

 -ª_  ================================================ hLjgsf] cfwf/ xf] . 

 -r_  k[YjLsf] s]Gb|Lo efunfO{ ================================= elgG5 . 

 -5_  k[YjLsf] ;txlt/sf] eGbf leqL efusf r6\6fgsf] 3gTj ============ x'G5 . 

@=  tnsf k|Zgx¿sf] pQ/ n]v M 

 -s_  k[YjLsf] aflx/L ;tx s] s] ldn]/ ag]sf] x'G5 < 

 -v_  k[YjLsf] leqL efunfO{ slt txdf af“8\g ;lsG5 < 

 -u_  k[YjLsf] leqL txdWo] ;a}eGbf kftnf] tx / df]6f] tx s'g s'g x'g\ < ltgLx¿sf] 
df]6fO klg n]v . 

 -3_  k[YjLsf] sf]/df /x]sf vlgh / r6\6fg cTolws  tfkj|md ePtfklg 7f]; 
cj:yfdf /xg'sf] sf/0f s] xf] < 

 -ª_  gbL s;/L aG5 < o;sf] s] dxŒj 5 < 
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!*!*
df};d (Weather)

xfdLn] cfsfzlt/ x]¥of}“ eg] Toxf“ afbn nfu]sf] jf 3fd nfu]sf] x'g ;S5 . slxn]
sfxL“ kfgL k/]sf] jf xfjf rn]sf] klg x'g ;S5 . o; lsl;dsf] cj:yf ;w}“el/  
/lx/x+“b}g . afbn nfu]sf] s]xL l5gd} afbn x6]/ emndNn 3fd klg nfUg ;S5 . 
ev{/} 3fd nflu/x]sfdf Ps}l5gdf xfjf x'/L rn]/ kfgL kg{ klg ;S5 . o; lsl;dsf] 
kl/jt{g eO/xg] jfo'd08nsf] cj:yfnfO{ df};d elgG5 . s'g} 7fp“sf] tfk, rfk, jfo', 
jiff{, cfb|{tf -cf]l;nfkgf_ cflbdf b]lvg] kl/jt{g g} To; 7fp“sf] df};d xf] . udL{ x'g', 
hf8f] x'g', afbn nfUg', 3fd nfUg', jiff{ x'g' cflb ;a} df};dsf ljleGg lsl;dx¿ x'g\ . 

df};d l5g l5gdf kl/jt{g eO/xG5 . o;sf] c;/ k[YjLsf] ;fgf] efudf b]lvG5 . 
h:tf] s'g} Ps 7fp“df 3fd nflu/x]sf a]nf glhs} csf]{ 7fp“df afbn nfUg ;S5 . 
l7s To;} a]nf csf]{ 7fp“df kfgL kg{ ;S5 . df};dsf] ;do cjlw 5f]6f] tyf clglZrt 
x'G5 lsgeg] of] l5g l5gdf cbnabn eO/xG5 . 

s'g} 7fp“df 5f]6f] ;dodf kl/jt{g x'g] 3fd, kfgL, xfjf, tfkj|md, cfb|{tf cflbsf] 
cj:yfnfO{ df};d elgG5 . 
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ltdL /x]sf] 7fp“df laxfg !) ah], lbp“;f] ! ah] / a]n'sf $ ah]lt/ b]lvg] df};d -h:t} M 3fd 
nfu]sf], afbn nfu]sf], kfgL k/]sf] cflb_ sf] cWoog u/L tnsf] h:t} tflnsf s'g} sf8{af]8{df 

lvr]/ ! xKtf;Ddsf] /]s8{ /fv . o;sf cfwf/df lgisif{ lgsfn . 

:yfg M ======================

j|m=;+=  ldlt÷jf/  laxfg !) ah]sf] df};d  lbp“;f] ! ah]sf] df};d a]n'sf $ ah]sf] df};d

 !=    

 @=    

 #=    

 $=    

 %=    

 ^=    

 &=    

lgisif{ M ======================

o;/L s'g} 7fp“df nfdf] ;do;Dd /xg] 3fd, xfjf, kfgL cflbsf] cf};t cj:yfsf] glthf 
x]/]/ To; 7fp“sf] df};d cg'dfg ul/G5 . 

df};dnfO{ k|efj kfg]{ tŒjx¿

df};d ljleGg s'/fx¿df e/ kb{5 . 3fd jf ;"o{sf] cj:yf, xfjfsf] ult, kfgL, tfkj|md, 
xfjfdf /x]sf] cfb|{tf, jiff{, afbn cflb ljleGg s'/fx¿ df};dnfO{ c;/ kfg]{ tŒjx¿  
x'g\ . o; PsfOdf xfdL tfkj|md, ;fk]lIfs cfb|{tf / jiff{n] df};ddf kfg]{ k|efjsf  
af/]df 5f]6s/Ldf rrf{ ub{5f}“ . 

tfkj|md (Temperature) 
k[YjLsf] ;txdf ;"o{ g} tfksf] k|d'v ;|f]t xf] . ;"o{sf] ls/0f l;wf k/]sf] avt 
k[YjLdf tfkj|md a9L x'G5 . k[YjLsf] ;tx / jfo'd08ndf x'g] tfkj|mdsf] 36a9n] ubf{ 
g} xfjfsf] ult x'g] ub{5 . udL{, 708f, x'/L, atf; cflb s'/fx¿ tfkj|mdsf] c;/n] 
ubf{ g} x'g] u5{ . 

lj|mofsnfk ! 
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;fk]lIfs cfb{|tf (Relative Humidity)

xfjfdf /xg] kfgLsf] afkm -water vapour_ jf cf]l;nf]kgnfO{ cfb|{tf -humidity_ elgG5 . 
jfo'd08ndf x'g] k"/f kfgLsf] afkmsf] dfqfnfO{ !)) dfgL To;sf] cg'kftdf jfo'd08ndf 
x'g] kfgLsf] jfkmsf] dfqfnfO{ jfo'd08nsf] ;fk]lIfs cfb|{tf elgG5 . ;fk]lIfs cfb|{tf 
hlt a9L eof] Tolt g} xfjf a9L cf]l;nf] x'G5 . ;fdfGotM !)) k|ltztsf] glhslt/ 
/x]sf]   cfb|{tfn] kfgL kg]{ ;ª\s]t ub{5 . xfjfdf /xg] oxL cf]l;nf]kgn] ubf{ df};d 
cfb{| jf z'is x'g] x'G5 . o;sf cfwf/df df};dsf] eljiojf0fL ul/G5 . 

jiff{ (Rain) 

afbndf /x]sf kfgLsf s0fx¿ cfk;df hf]l8“b} 7'nf] eP/ xfjfdf cl8g g;Sg] cj:yfdf 
yf]kfsf] ¿kdf tn k[YjLdf v:5 . o;nfO{ g} kfgL k/]sf] jf jiff{ ePsf] elgG5 . jiff{n] 
klg df};ddf 7'nf] c;/ kfb{5 . kfgL kg'{ cfkm}“ df};dsf] Ps cj:yf xf] eg] kfgL kgf{n] 
tfkj|md 36\g], cfb|{tf 36\g] cflb cGo c;/x¿ klg b]lvG5g\ . afbnsf] ¿kdf /x]sf] 
kfgLs} sf/0f k[YjLdf 5fof kg]{, hf8f] x'g] cflb x'G5 . 

df};dsf k|sf/

df};dx¿ ljleGg lsl;dsf x'G5g\ . dfly pNn]v ul/P h:t} Ifl0fs ¿kdf jfo'd08ndf 
b]lvg] cj:yf g} df};d xf] . of] udL{, 708f, x'/L atf;, ;'Svf, afbn nfu]sf], kfgL 

ljleGg lsl;dsf df};d

udL{

jiff{ hf“8f]

x'/Latf;
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k/]sf] cflb ljleGg k|sf/sf x'G5g\ . ljz]if u/L df};dnfO{ lgDgfg';f/ rf/ k|sf/sf 
eGg] ul/G5 M 

;"o{sf] ls/0f l;wf k/]sf] / afbnn] g5]s]sf] ;dodf udL{ df};d x'G5 . o; a]nfdf 
k[YjLsf] ;tx tfTg'sf ;fy} glhs}sf] xfjf klg tfT5 . tftf] xfjf dfly hfg] / lr;f] 
xfjf tn emg]{ ugf{n] o; df};ddf xfjf klg  rN5 . kmn:j¿k o; df};ddf udL{ 
cg'ej ug{ ;lsG5 . udL{ df};ddf ;"o{sf] ls/0fn] k[YjLsf] ;txsf] kfgL jfikLs/0f 
ug]{ x'gfn] o; df};ddf xfjf cf]l;nf] x'G5 . 

slxn]sfxL“ cfsfzdf afbnn] ;"o{nfO{ 5]s]sf] ;dodf abnL ePsf] jf hf8f] df};d 
x'gfn] k[YjLdf sd tftf] / sd pHofnf] x'G5 . udL{ ofd -summer season_ df afbn 
nfUbf zLtn cg'ej x'G5 t/ hf8f] ofddf afbn nfUbf eg] xfdLnfO{ hf8f] nfU5 . 

slxn]sfxL“ PsfPs x'/L atf; rNg ;S5 . ljz]if u/L rsf]{ 3fd nfu]sf] a]nfdf xfjfsf] 
rfn tLj| x'g] x'“bf x'/L atf; rNg] ub{5 . hf]8n] rn]sf] x'/L atf;nfO{ cf“wL -storm_ elgG5 . 

hf8f]df rNg] x'/L atf;n] ?v la?jfsf xf“uf ef“Rg], la?jf pv]Ng], 3/sf 5fgf p8fpg] 
cflb ug]{ x'gfn] cf“wL xfd|f nflu w]/}h;f] xflgsf/s x'G5 . 

olb afbndf kfgLsf] dfqf w]/} ePdf Tof] kfgLsf yf]kfdf ablnO{ jiff{ x'g ;S5 . jiff{ 
ofddf w]/} kfgL k5{ eg] lxp“bdf slxn]sfxL“ kfgL k5{ . kfgL kbf{ af]6 la?jf /fd|/L 
x's{g] x'“bf of] df};d la?jfsf nflu /fd|f] dflgG5 . udL{ ofddf kfgL kgf{n] s]xL dfqfdf 
udL{af6 /fxt lbG5 .  d';nwf/] jiff{n] e"Ifo, af9L, klx/f] cflb x'g  ;S5 .  

hnrj|m  (Water Cycle)

;"o{sf] tfkn] k[YjLsf] ;txdf /x]sf ;d'b|, tfn, kf]v/L, tnfp, gbL cflbsf] kfgL afkmsf 
¿kdf jfo'd08ndf k'U5 . of] kfgLsf] afkm xn'sf x'g] x'“bf p8]/ dfly dfly k'U5 . 
hlt hlt kfgLsf] afkm dfly k'U5 Tolt Tolt of] lrl;“b} klg hfG5 . lrl;“bf kfgLsf] 
afkmdf /x]sf hns0fx¿ cfk;df ldl;“b} hfG5g\ / afbnsf] ¿k lnG5g\ . ha of] afbn 
cem} dfly k'U5 ta of]]]]]]] hnjfik ;a} lrl;P/ kfgLsf yf]kfdf ablnG5 . ;;fgf kfgLsf  
yf]kf cfk;df hf]l8+“b} 7'nf x'“b} hf“bf jfo'd08ndf cl8g g;sL k[YjLdf emb{5 . o;nfO{ g} 
jiff{ elgG5 . jiff{sf] kfgL km]l/ ;d'b|, tfn, gbL, kf]v/L cflbdf hDdf x'G5 . o;k|sf/n] 
of] lj|mof bf]xf]l//xG5 . o;/L k[YjLdf ;"o{sf] tfkn] kfgL tft]/ afkm aGg] / jfo'd08ndf  
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k'u]kl5 lrl;P/ k'gM kfgLsf] ¿kdf k[YjLd} kms{g] lj|mofnfO{ hnrj|m elgG5 . df};dsf] 
kl/jt{g / df};dsf lsl;d lgwf{/0f ug{ hnrj|msf] 7'nf] e"ldsf /x]sf] x'G5 . 

k|of]ufTds lj|mofsnfk

!= df};d rf6{ lgdf{0f M Go'hlk|G6df ljleGg rf/ lsl;dsf df};dsf] lrq agfO{ 
To;nfO{ sf8{ af]8{ sfuhdf 6f“; . To;sf] lardf Pp6f ;'O{ agfO{ To;df  
aflx/ b]lvg] df};dcg';f/ ;'O{n] l7s df};d b]vfpg] lrq agfpm . 

@=  Pp6f s]tnLdf cfwf hlt kfgL ttfpm . kfgL pDn]/ To;sf] 6'6Laf6 afkm lg:sg  
yfn]kl5 6'6L dfly lr;f] Kn]6 /fv . Kn]6sf] tnk6\l6 kfgLsf yf]kfx¿ hDdf x'“b} uPsf] 
/ s]xL l5gdf yf]kfyf]kf eO{ tn em/]sf] b]Vg] 5f} . of] k|of]usf cfwf/df lgisif{ lgsfn . 

;f/f+z

!= jfo'd08nsf] l:ylt, 3fd, xfjfsf] ult, tfkj|md, xfjfsf] cfb|{tf, afbn cflbsf] 
tTsfnLg  cj:yf ldnL df};d aG5 . 

@= ;"o{, kfgL / xfjf df};dsf d"n sf/s tŒjx¿ x'g\ . 

hn rj|m
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#= s'g} 7fp“sf] xfjf tfltP/ dfly hfg] / Tof] 7fp“ k"/f ug{ lr;f] xfjf To; 7fp“df 
cfpg] k|lj|mofn] ubf{ xfjf rN5 . 

$= df};d w]/} k|sf/sf] x'g ;S5 . ;fdfGotM 3fd nfu]sf], afbn nfu]sf], kfgL  
k/]sf] / xfjf rn]sf] u/L rf/ lsl;dsf df};d w]/}h;f] cWoog ul/G5 . 

%= ;"o{sf] tfkn] ubf{ k[YjLsf] ;txsf] kfgL tfltP/ afkm eO{ jfo'd08ndf hfg] / dfly 
k'u]kl5 lr;f] eP/ kfgLsf yf]kfdf ablnO{ jiff{sf] ¿kdf k[YjLd} kms{g] kfgLsf] 
rj|mnfO{ hn rj|m elgG5 . k|s[ltdf of] lg/Gt/ rln/xG5 . 

^= hnrj|mn] df};dsf] l:yltdf 7'nf] e"ldsf v]N5 . 

cEof;

!=  vfnL 7fp“ e/ M

 -s_  s'g} 7fp“df 5f]6f] ;dodf x'g] jfo'd08nLo cj:yfnfO{ =========== elgG5 . 

 -v_  tftf] xfjf / lr;f] xfjfsf] k|jfxn] ========================= rN5 . 

 -u_  ;d'b| lsgf/df lbp“;f]sf] ;dodf xfjf =============================== af6 
============================ lt/ hfG5 . 

 -3_  pRr kxf8L efudf hf8f]sf] ;dodf =============================== kb{5 .

 -ª_  xfjfsf] ;fk]lIfs cfb|{tf ePdf kfgL kg{ ;S5 . 

 -r_  kfgLsf] afkm dfly xfjfdf k'u]kl5 ============================= aG5 . 

@=  tnsf k|Zgx¿sf] pQ/ n]v M 

 -s_  df};d eg]sf] s] xf] < 

 -v_  df};dnfO{ k|efj kfg]{ tŒjx¿ s] s] x'g\ < 

 -u_  df};dnfO{ ;fk]lIfs cfb|{tfn] s;/L k|efj kfb{5 < 
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 -3_  df};dsf s'g} rf/ d'Vo k|sf/x¿ n]vL x'/L atf; rNg] df};dsf af/]df       
5f]6s/Ldf n]v . 

 -ª_  k[YjLdf hnrj|m s;/L rln/xG5 < JofVof u/ . 

#=  sf/0f b]pm M

 -s_  afbn nfu]sf] a]nf lr;f] cg'ej x'G5 . 

 -v_  jfo'd08ndf ;fk]lIfs cfb{|tf a9\b} hf“bf kfgL kg]{ ;Defjgf a9L x'G5 .

 -u_  ;"o{ gx'g] xf] eg] hnrj|m rNg ;Sb}g . 

 -3_  hnjfik k[YjLsf] ;txaf6 dfly p8\b} uPkl5 afbn aG5 . 

$= k[YjLdf rNg] hn rj|msf] Pp6f ;kmf lrq agfO{ /ª e/ .
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!(!( ;f}o{d08n 
(Solar System)

;"o{, k[YjLnufotsf cf7 cf]6f u|xx¿ / ltgsf pku|x Pjd\ cGo ;;fgf cfsfzLo 
lk08x¿ ldn]/ ag]sf] Pp6f kl/jf/nfO{ ;f}o{d08n elgG5 . ;f}o{d08ndf /x]sf  
;a}h;f] lk08x¿n] ;"o{nfO{ s]Gb| dfg]/ cfcfÇgf] sIfdf /xL ;"o{sf] kl/j|mdf ub{5g\ . 
k[YjL xfd|f] ;f}o{d08nsf] Pp6f u|x xf] . xfd|f] ;f}o{d08ndf hDdf cf7cf]6f u|xx¿ 
5g\ . tL x'g\ M a'w -Mercury_, z'j|m -Venus_, k[YjL -Earth_, dª\un -Mars_, j[x:klt 
-Jupiter_, zlg -Saturn_, c?0f -Uranus_ / a?0f -Neptune_ . oL cf7cf]6f u|xx¿  
afx]s ;f}o{d08ndf rGb|df, w'ds]t', pNsf h:tf ;;fgf cfsfzLo lk08x¿ klg kb{5g\ . 

;a} u|xx¿ cfÇg} cIfdf 3'Dg'sf ;fy;fy} ;"o{sf] klg kl/j|mdf ub{5g\ . u|xx¿sf] cfÇg} 
k|sfz x'“b}g tfklg oL ;"o{sf] k|sfz k/fjt{g u/L rlDsnf b]lvG5g\ . ;a} u|xx¿ 
;"o{;“usf] u'?Tjfsif{0f zlStn] ubf{ lglZrt b'/Ldf /x]/ ;"o{sf] kl/j|mdf ul//xG5g\ . 

u|xx¿dWo] a'w ;"o{af6 ;a}eGbf glhs / j?0f ;a}eGbf 6f9f kb{5g\ . j[x:klt  

;f}o{d08n
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;a}eGbf 7'nf] u|x xf] eg] a'w ;a}eGbf ;fgf] u|x xf] . ;a}h;f] u|xx¿ rlDsnf b]lvg] 
eP tfklg z'j|m u|x c¿eGbf a9L rxlsnf] b]lvG5 . 

;"o{af6 b'/Lsf cfwf/df glhsaf6 6f9f /xg] cf7cf]6f u|xx¿ o;k|sf/ 5g\ M

a'w (Mercury) 

;f}o{d08ndf /x]sf u|xx¿dWo] a'w ;a}eGbf glhs /x]sf] ;a}eGbf ;fgf] u|x xf] . of] u|x 
;"o{sf] w]/} glhs /x]sfn] lbp“;f] w]/} tftf] / /ftdf w]/} lr;f] x'G5 . oxf“ jfo'd08n 5}g . 

z'j|m (Venus) 

k[YjLsf] glhs}sf] u|x z'j|m xf] . o;sf] cfsf/ sl/a k[YjL hq} 5 . of] ;a}eGbf rlDsnf] 
u|x xf] . of] ;f“em / laxfgLkv ;a]/} cfsfzdf b]Vg ;lsG5 . 

k[YjL (Earth)

xfdL a;]sf] u|x k[YjL xf] hxf“ ;a}} hLjx¿nfO{ rflxg] jftfj/0f pknAw 5g\ . oxf“ 
kfgL, jfo'd08n / plrt tfkj|md ePsfn] g} hLjg ;Dej ePsf] xf] . 

dª\un (Mars) 

cfsfzdf lkmSsf /ftf] b]lvg] u|x dª\un xf] . oxf“sf] jfo'd08ndf kfgL / clS;hg 
e]l6Psfn] hLj /x]sf] x'g ;Sg] cg'dfg 5 . 

j[x:klt (Jupiter)  

;f}o{d08nsf] ;a}eGbf 7'nf] u|x j[x:klt xf] . o; u|xsf xfn;Dd ;a}eGbf w]/} pku|xx¿ 
kQf nfu]sf 5g\ . 

zlg (Saturn)  

j[x:klt hq} b]lvg] u|x zlg xf] . o;sf] aflx/L efudf tLg cf]6f bL3{ j[Qfsf/ l/ªx¿ x'G5g\ . 

c?0f (Uranus)  

c?0f u|x k[YjLeGbf emG8} !$ u'0ff a9L lk08sf] 5 . ;"o{af6 w]/} 6f9f ePsfn] of] w]/}  
lr;f] 5 . 
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j?0f (Neptune)

j?0f u|x ;a}eGbf 6f9fsf] u|x xf] . o;df sl/a k[YjL hq} sfnf] wAaf b]lvG5 . 

;a} u|xx¿n] bL3{ j[Qfsf/ sIfdf /x]/ ;"o{sf] kl/j|mdf ub{5g\ . oL ;a} u|xx¿sf] 
3'Dg] af6f] Pp6} ;dtndf kb{5 . s'g} s'g} eg] ;dtndf s]xL 9Ns]sf x'G5g\ . u|xx¿ 
;"o{sf] jl/kl/ 3'Dg'sf ;fy} cfÇg} cIf -w'/L_ df klg 3'D5g\ . x/]s  u|xx¿sf] b}lgs 
ult -cIfdf 3'Dg] ult_ / jflif{s ult -sIfdf 3'Dg] ult_ km/s km/s x'G5 . ;"o{af6 
b'/L a9\b} hf“bf u|xx¿sf] sIf e|d0f cjlw klg a9\b} hfG5 . 

;"o{, k[YjL / rGb|dfsf] t'ngf 

;a}h;f] cfsfzLo lk08x¿ uf]nfsf/ -spherical_ g} x'G5g\ . ;"o{, k[YjL / rGb|df  
uf]nfsf/ 5g\ . xfdLn] k[YjLaf6 x]bf{ rGb|df / ;"o{sf] ;fOh eG8} pq} h:tf] nfu] 
tfklg jf:tjdf ;"o{ rGb|df eGbf w]/} 6f9f ePsfn] of] rGb|df eGbf w]/} 7'nf] eP/ klg 
pq} h:tf] b]lvPsf] xf] . j:t'x¿ hlt 6f9f eof] x]bf{ plt ;fgf] b]lvG5g\ . 7'nf] rª\uf 
p8fp“bf klg of] w]/} 6f9f k'u]kl5 ;fgf] b]lvG5 . 

;"o{, rGb|df / k[YjLsf] cfsf/ t'ngf ubf{ logLx¿sf] Jof; x]g'{kg]{ x'G5 . 

;"o{sf] Jof; M   sl/a !$,)),))) lsld

k[YjLsf] Jof; M  sl/a !@,&%^ lsld
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rGb|dfsf] Jof; M sl/a #,$%^ lsld

o;/L x]bf{ rGb|df eGbf k[YjL emG8} $ u'0ff 7'nf] 5 eg] k[YjLeGbf ;"o{ !!) u'0ff 7'nf] 
5 . xfdLn] tf]/Lsf] u]8f, s]/fpsf] u]8f / es'G8f] lnP/ ;“u;“u} /fv]/ rGb|df, k[YjL / 
;"o{sf] ;fOh t'ngf ug{ ;S5f}“ . 

k[YjLnfO{ $ ;]ld Jof; ePsf] uf]nf dfg]df rGb|dfsf] Jof; ! ;]ld hltsf] dfGg'kg]{ x'G5 .

  $ ;]ld           ! ;]ld

rGb|, ;"o{ / k[YjLlarsf] b'/L t'ngf ubf{ klg rGb|df / k[YjL Psbd} glhs} /x]sf] t/ 
;"o{ eg] k[YjLaf6 w]/} 6f9f ePsf] yfxf x'G5 . 

k[YjLaf6 rGb|dfsf] b'/L sl/a #,$&,))) lsld /x]sf] 5 eg] k[YjLaf6 ;"o{sf] b'/L 
!%,)),)),))) lsld 5 . 

Pp6f ! ;]ld Jof;sf] u'RrfnfO{ k[YjL dfg]df To;eGbf ! ld !) ;]ld k/ /x]sf] sl/a @=% 
ldld Jof;sf] s]/fpsf] bfgfnfO{ rGb|df dfGg ;lsG5 . o:t} u/L u'Rrf -k[YjL_ b]lv $#) 
ld6/ k/ ! ld !) ;]ld Jof;sf] uf]nfnfO{ ;"o{ dfg]/ b'/L / ;fOh t'ngf ug{ ;lsG5 . 

;3g / la/n 5fof (Umbra and Penumbra)

cFWof/f] sf]7fdf Pp6f d}g aQL jf 6r{nfO6 afn]/ s]xL k/ Pp6f ;fgf] an -6]an6]lg; 

rGb|df
k[YjL
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an_ /fv . pSt ansf] 5fofnfO{ Pp6f ;]tf] kbf{df kf/]/ x]/ . ansf] uf]nfsf/ 5fof 
kbf{df b]lvG5 . pSt 5fof b'O{ lsl;dsf] b]lvG5 . 5fofsf] lar efudf uf9f 5fof / 
uf9f 5fofsf] 5]plt/ lkmSsf 5fof b]lvG5 . k|sfz k"/f 5]lsPsf] 7fp“df uf9f 5fof 
aG5 / k|sfz cf+lzs ¿kdf 5]lsPsf] 7fp“df lkmSsf 5fof aG5 . uf9f 5fofnfO{ ;3g 
5fof -umbra_ / lkmSsf 5fofnfO{ la/n 5fof -penumbra_ elgG5 . 

u|x0f (Eclipse)  

rGb|dfn] k[YjLnfO{ / k[YjLn] ;"o{nfO{ kl/j|mdf ug]{ j|mddf s'g} a]nf ;"o{ / k[YjLsf] lardf 
rGb|df / s'g} a]nf rGb|df / ;"o{sf] lardf k[YjL kg{ hfG5 . h;sf] kmn:j¿k k[YjLaf6 
rGb|df jf rGb|dfaf6 k[YjLdf 5fof k/]sf] b]lvG5 . oxL 5fof kg]{ lj|mofnfO{ g} u|x0f 
-eclipse_ elgG5 . 

u|x0f d'Votof b'O{ lsl;dsf x'G5g\ . rGb| u|x0f / ;"o{ u|x0f . o; PsfOdf xfdL oL 
b'O{ u|x0fsf af/]df cWoog ug]{ 5f}“ . 

rGb| u|x0f (Lunar Eclipse)

k[YjLn] ;"o{sf] kl/j|mdf ug]{ / rGb|dfn] k[YjLsf] kl/j|mdf ug]{ j|mddf k[YjL ha rGb|df / 
;"o{sf] lardf kg{ uO{ tLgcf]6} Pp6} ;/n /]vfdf kb{5g\ ta k[YjLn] ;"o{af6 rGb|dflt/ 
cfPsf] k|sfznfO{ 5]lslbG5 . o; cj:yfdf rGb|df k[YjLsf] 5fofleq kg{ hfG5 . 
rGb|dfsf] k'/} efu k[YjLsf] ;3g 5fofsf] If]qleq kg{ uof] eg] rGb|dfsf] k'/} efu 
c“Wof/f] b]lvG5 . o;nfO{ vu|f; rGb| u|x0f -total lunar eclipse_ elgG5 . olb 
rGb|dfsf] s]xL efu dfq k[YjLsf] ;3g 5fofdf kg{ uof] eg] o; cj:yfdf -s_ rGb|dfsf] 

lj/n 5fof

lj/n 5fof

;3g 5fof

kbf{

k|sfz 5]

Sg] j:t'

k|sfz 5]Sg] j:t'
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s]xL efu dfq c“Wof/f] b]lvG5 h;nfO{ v08 u|f; -partial lunar eclipse_ rGb| u|x0f 
elgG5 . rGb| u|x0f k"l0f{dfsf] /ftdf nfU5 . 

;"o{ u|x0f (Solar Eclipse)

rGb| u|x0f

k[YjL 
rGb|df 

s

v

 ;"o{ u|x0f 

k[YjLn] ;"o{nfO{ / rGb|dfn] k[YjLnfO{ kl/j|mdf ug]{ j|mddf s'g} cj:yfdf tLgcf]6} 
lk08x¿ Pp6} l;wf /]vfdf k/L ;"o{ / k[YjLsf] lardf rGb|df kg]{ cj:yf cfp“5 .  
o; cj:yfdf rGb|dfn] ;"o{af6 k[YjLlt/ cfPsf] k|sfznfO{ 5]sL ;3g / lj/n b'O{ 
lsl;dsf 5fof k[YjLdf agfp“5 . rGb|df cfsf/df k[YjLeGbf ;fgf] ePsfn] k[YjLn] em}“ 
k"/f 5fofleq k[YjLnfO{ 5]Sg ;Sb}g . t;y{ k[YjLdf b'O{ lsl;dsf] 5fof Ps} ;dodf aGg 
k'U5 . k[YjLdf ;3g 5fof k/]sf] 7fp“af6 ;"o{nfO{ x]bf{ ;"o{ k'/} sfnf] b]lvG5 . o; 
cj:yfnfO{ vu|f; ;"o{ u|x0f -total solar eclipse_ elgG5 . o;} u/L k[YjLdf lj/n 
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5fof k/]sf] :yfgaf6 ;"o{nfO{ x]bf{ ;"o{sf] s]xL efu 5fofn] 9fs]sf] b]lvG5 . o;nfO{  
v08u|f; ;"o{ u|x0f -partial solar eclipse_ elgG5 . ;"o{ u|x0f cf}“;Lsf lbg nfU5 . 

x/]s cf}“;L / k"l0f{dfdf ;"o{, k[YjL / rGb|df Pp6} l;wf /]vfdf kg{ ;Sg] cj:yf /x] 
tfklg rGb| / k[YjL sIfsf] w/ftn Pp6} ;dtndf gk/L s]xL sf]0fdf 9Ns]sf x'gfn] 
;a} cf}“;L / k"l0f{dfdf of] cj:yf cfp“b}g . t;y{ x/]s cf}“;L / k"l0f{dfdf u|x0f b]lv“b}g . 

k|of]ufTds lj|mofsnfk

!=  ;"o{ u|x0f / rGb| u|x0f b]lvg] df]8n tof/ kf/L k|bz{g u/ . o; df]8]nsf] ;xfotfn] 
rGb| u|x0f / ;"o{ u|x0f s;/L nfU5, JofVof u/ . 

@=  df6fsf 8Nnf agfP/ jf ljleGg uf]nf j:t'x¿ lnP/ k[YjL, rGb|df / ;"o{sf] ;fOh 
t'ngf u/ . 

;f/f+z

! ;"o{ / o;sf j/k/ 3'Dg] u|x, pku|x, lzz' u|xx¿nufotsf cfsfzLo lk08x¿ 
ldn]/ ;f}o{d08n aG5 . 

@= xfd|f] ;f}o{d08ndf cf7cf]6f u|xx¿ 5g\ . tL x'g\ – a'w, z'j|m, k[YjL, dª\un, 
j[x:klt, zlg, c?0f / j?0f  

#= ;a} u|xx¿ Ps}gf;sf 5}gg\ . j[x:klt ;a}eGbf 7'nf] 5 eg] a'w ;a}eGbf ;fgf] 5 . 
k[YjL Ps dfq o:tf] u|x xf] h;df hLjsf] cl:tTj 5 . 

$= ;"o{ / rGb|df k[YjLaf6 x]bf{ pq} h:tf b]lvP tfklg oyfy{df ;"o{ w]/} 7'nf] 5 . ;"o{ 
rGb|df eGbf w]/} 6f9f ePsfn] To:tf] b]lvPsf] xf] . 

%= k[YjLaf6 ;"o{ sl/a !% s/f]8 lsld 6f9f 5 eg] rGb|df sl/a # nfv $& xhf/ 
lsld 6f9f 5 . 

^= k[YjLsf] Jof; rGb|dfsf] eGbf rf/ u'0ff a9L 5 eg] ;"o{sf] Jof; k[YjLsf] eGbf 
!!) u'0ff a9L 5 . 

&= k[YjLsf] 5fofdf rGb|df kbf{ rGb| u|x0f x'G5 eg] rGb|dfsf] 5fof k[YjLdf kbf{ ;"o{ 
u|x0f x'G5 . 
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cEof;

!= vfnL 7fp“ e/ M 

 -s_  ;f}o{d08ndf =============================== cf]6f u|xx¿ 5g\ . 

 -v_  =========================================== ;a}eGbf 7'nf] u|x xf] . 

 -u_  k[YjLsf] 5fof rGb|dfdf kgf{n] =================== u|x0f x'G5 . 

 -3_  ;"o{ u|x0f x'“bf ;"o{ / ============ sf] lardf ================= kb{5 . 

 -ª_  k[YjLafx]s hLj /xg ;Dej b]lvPsf] u|x ================ xf] . 

@= tnsf k|Zgx¿sf] pQ/ n]v M 

 -s_  ;f}o{d08n eg]sf] s] xf] < 

 -v_  ;f}o{d08nsf u|xx¿nfO{ ;"o{af6 b'/Lsf cfwf/df j|mdzM n]v .

 -u_  ;a}eGbf 7'nf] u|x / ;a}eGbf ;fgf] u|xsf af/]df 5f]6s/Ldf n]v .  

 -3_  ;"o{, k[YjL / rGb|dfsf] ;fOhsf] t'ngf u/ . 

 -ª_  u|x0f s] xf] < of] s;/L nfU5 < 

 -r_  vu|f; / v08 u|f; u|x0f eg]sf] s] xf] < 

 -5_  rGb| u|x0fsf] ;kmf lrq lvrL of] s;/L nfU5 JofVof u/ . 

 -h_  ;"o{ u|x0fsf] ;kmf lrq lvrL of] s;/L nfU5 n]v .  

 -em_  lsg x/]s cf}“;L / k"l0f{dfdf u|x0f nfUb}g < 

#=  ;f}o{d08nsf] ;kmf lrq agfpm .
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@)@)jftfj/0f / o;sf] ;Gt'ng
(Environment and its Balance)

jftfj/0fsf] kl/ro tyf dxŒj 
(Introduction to Environment and its Importance) 

;a} hLjhGt'x¿sf] hLjg jftfj/0f;“u uf“l;Psf] x'G5 . of] jftfj/0f zAb ljleGg ;Gbe{df 
ldn]/ cfp“5 . ;fdfGo ¿kdf eGbf jf af]nrfn ubf{ dflg;n] jftfj/0f zAbnfO{ 
ljleGg cy{df k|of]u u5{g\ . ;hLj tyf lghL{j j:t'x¿, ltgsf] lge{/tf, cGt/;DaGw, 
ultljlw / ;+/If0f h:tf kIfx¿nfO{ cfwf/ dfgL jftfj/0f / o;sf] ;Gt'ngaf/] xfdL o; 
PsfOdf cWoog ug]{ 5f}“ . 

kl/ro 

k[YjLnfO{ jfo'n] rf/}lt/af6 9fs]sf] x'G5 . To;}n] ;Dk"0f{ k[YjL / jfo' km}lnPsf] ;a} :yfgnfO{ 
jftfj/0fn] ;d]6\5 . jftfj/0fnfO{ kof{j/0f klg elgG5 . ;fdfGo ¿kdf eGbf j/k/ km}lnPsf] 
xfjf, hldg, kfgL, Wjlg h:tf kIfx¿ g} jftfj/0fcGtu{t k5{g\ . To;}n] Jfftfj/0f eg]sf]  
j/k/sf] kl/j]z xf] . o:tf] kl/j]zdf ePsf ;Dk"0f{ ;hLj / lghL{j j:t'x¿sf] ;+o'St 
:j¿k g} jftfj/0f xf] . 
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ef}lts, k|fs[lts, h}ljs, ;fdflhs, cfly{s, /f;folgs h:tf ljleGg kIfx¿sf] ;dli6ut 
:j¿k jftfj/0f xf] . oL kIfx¿lar s'g} g s'g} lsl;dsf cGt/lj|mof eO/xG5g\ . 
o:tf cGt/lj|mof tyf ultljlwx¿ lg/Gt/ ¿kdf rln/xg] x'gfn] jftfj/0fdf s'g} g 

s'g} lsl;dsf] kl/jt{g x'G5 .

 ljBfno glhssf] s'g} :yfgsf] cjnf]sg u/L Toxf“ b]lvg] j:t'x¿sf] ;"rL tof/ u/ . ltgsf 
cfwf/df jftfj/0fsf af/]df 5f]6f] ljj/0f n]v . 

dxŒj 

jftfj/0fsf] dxŒj yfxf kfpgsf nflu ;hLj / lghL{j j:t'x¿sf] cfk;L ;DaGw yfxf  
x'g'k5{ . To:t} ltgsf] Pscfk;sf] lge{/tfaf/] klg a'e\mg' cfjZos 5 . jftfj/0fsf] 

dxŒj;“u ;DalGwt s]xL pbfx/0fx¿ tn lbOPsf 5g\ .

hldg jftfj/0fsf] Ps kIf xf] . To:t} dflg; / kz'kG5L klg jftfj/0fsf c¿ kIfx¿ 
x'g\ . dflg;n] cfˆgf] jf;:yfg hldgdf agfp“5 . hldgaf6 g} dflg;n] cfkm"nfO{ 
rflxg] cGg, ;fukft, kmnk"mn, t/sf/L, h8La'6L cflb k|fKt u5{g\ . dflg;n] hldgnfO{  
hf]ufpgsf nflu dnhn ub{5g\ . af9L klx/f] /f]Sg] pkfox¿ klg ckgfp“5g\ . 
kz'kG5Lsf] jf;:yfg hldgdf g} x'G5 . ltgLx¿n] cfˆgf] vfgf hldgaf6 g} k|fKt 
ub{5g\ . hldgdf g} ltgLx¿ x's{G5g\ . ToxL“ g} ltgLx¿n] hLjg lgjf{x ub{5g\ .  

kfgL jftfj/0fsf] csf]{ kIf xf] . ;a} hLjhGt'x¿sf nflu kfgL rflxG5 . dflg;n] 
kfgLnfO{ ljleGg sfdsf nflu k|of]u u5{g\ . ;/;kmfO ug{, vfgf ksfpg /  
v]tLkftL ug{sf nflu dflg;nfO{ kfgL rflxG5 . hldgdf kfgL gePdf hldg ;'Svf x'“b}  
hfG5 . kz'kG5Ln] vfgf / hnj|mL8f ug{sf nflu kfgL k|of]u u5{g\ . To:t} df5f, 
Eofu'tf, ;k{ h:tf w]/} hnLo hLjhGt'x¿sf] jf;:yfg kfgL xf] . o;n] dflg;, kz'kG5L 
/ kfgL h:tf jftfj/0fLo kIfx¿sf] ;DaGw b]vfp“5 .

;"o{ jftfj/0fsf] Ps dxŒjk"0f{ kIf xf] . ;"o{sf] k|sfz tyf To;af6 k|fKt x'g] tfk gx“'bf 
hLjhGt' af“Rg ;Sb}gg\ . s'g} klg j:t' b]Vgsf nflu k|sfz rflxG5 . lr;f]af6 aRg 
tyf s'g} s'/f ksfpgsf nflu tfk rflxG5 . tfkn] dflg;nfO{ afRgsf nflu zlSt k|bfg 

lj|mofsnfk ! 
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ub{5 . To:t} c¿ hLjhGt'sf nflu klg af“Rgsf nflu tfk rflxG5 . t;y{ dfgjnufot 
;Dk"0f{ hLjx¿ cfcfÇgf] jl/kl/sf] jftfj/0faf6 cnu /x]/ af“Rg ;Sb}gg\ . 

jftfj/0fLo cjojx¿ (Environmental Components) 

Jfftfj/0fsf] If]q / l;df c;Lldt 5 . jftfj/0fn] ;hLj / lghL{j k|0ffnLx¿nfO{  
;d]6\5 . logLx¿nfO{ ch}ljs cjoj (abiotic component)  / h}ljs cjoj (biotic 
component) u/L b'O{ ;d"xdf juL{s/0f ug{ ;lsG5 . 

-s_ ch}ljs cjoj (Abiotic Component)

ch}ljsdf lghL{j kIfx¿ k5{g\ . xfjf, kfgL, hldg, df6f] / pmhf{ o;sf pbfx/0f  
x'g\ . 

xfjf (Air)

xfjf jftfj/0fsf] Ps dxŒjk"0f{ kIf xf] . k[YjLnfO{ j/k/af6 xfjfn] 9fs]sf] 5 . o:tf] 

tfk / k|sfzsf] dxŒj
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xfjfsf] txnfO{ jfo'd08n elgG5 . k[YjLsf] ;xtb]lv sl/a %) lsnf]ld6/ prfO;Ddsf] 
xfjfdf &* k|ltzt gfO6«f]hg, @! k|ltzt clS;hg / cGo Uof;x¿ ! k|ltzt /x]sf] 
cg'dfg 5 . sfa{g8fOcS;fO8, lgof]g, x]lnod h:tf cGo Uof;x¿ klg xfjfdf x'G5g\ . 
xfjfdf ePsf] clS;hg k|f0f jfo' xf] . ;a} hLjhGt'nfO{ Zjf;k|Zjf; ubf{ clS;hg 
rflxG5 . hLjhGt'x¿n] ;f; ln“bf clS;hg lnO{ sfa{g8fOcS;fO8 aflx/ Çof“S5g\ . 

jfo'd08nsf] xfjfdf ;Gt'ng x'g'k5{ . jfo'd08ndf clS;hg 36\b} uO{ sfa{g8fOcS;fOsf] 
dfqf a9]df jftfj/0f b"lift x'G5 . o;f] ePdf hLjhGt'sf] hLjg k4ltdf afwf  
k'U5 . ltgnfO{ af“Rg sl7g x'G5 . o:tf] x'gaf6 /f]Sgsf nflu jg hª\un a9fpg'k5{ .  
pBf]uwGbfaf6 lg:sg] sfa{g8fOcS;fO8, ;Nkm/8fOcS;fO h:tf xflgsf/s Uof;x¿sf] 
/f]syfd ug'{k5{ . k]6«f]n, l8h]n h:tf OGwgsf] vkt 36fpg'k5{ . kmf]xf]/d}nfaf6 
lg:sg] b"lift Uof;x¿n] klg xfjfnfO{ lauf5{ . To;}n] kmf]xf]/d}nfsf] Joj:yf /fd|/L 
ug'{k5{ . oL k|of;x¿n] jfo'd08nsf] xfjfnfO{ ;Gt'ng /fVg d2t u5{ . o;n] ubf{ 
xfjf klg z'4 eO/xG5 . 

kfgL (Water)

kfgL hLjhGt'sf nflu cTofjZos 
j:t' xf] . b'O{ efu xfO8«f]hg / Ps 
efu clS;hg ldn]/ kfgL aG5 . 
of] Pp6f of}lus (compound) j:t'  
xf] . k[YjLsf] tLg efudf Ps efu 
hldg / b'O{ efu kfgL 5 . k[YjLsf] x/]
s :yfgdf s'g} g s'g} ¿kdf kfgL /x]sf]  
x'G5 . tfn, kf]v/L, gbLgfnf, ;d'b|, lxdgbLsf] ¿kdf k[YjLsf] ljleGg efudf kfgL 

kfOG5 . kfgL k[YjLsf] ;txdf / ;txd'lg /x]sf] x'G5 . 

dflg;n] kDk uf8]/, Ogf/ vg]/ hldgd'lgsf] kfgL aflx/ lgsfN5g\ . To; kfgLaf6 
;/;kmfO  / l;“rfO u5{g\ . 7'nf] vfN8f] agfO{ kfgL Ps 7fp“df ;~ro ul/G5 . o:tf] 
kfgL lkpgsf nflu ljt/0f ug]{ rng 5 . k[YjLdf kfOg] ;a} lsl;dsf kfgL lkpg 
of]Uo 5}g . sl/a tLg k|ltzt dfq kfgL lkpgsf nflu pkof]uL x'g] cg'dfg ul/Psf]  
5 . To;}n] lkpg of]Uo kfgLsf] k[YjLdf w]/} dxŒj 5 . 
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hldg (Land)

jftfj/0f eGgf;fy k[YjL;“u uf“l;Psf] x'G5 . hldg zAbn] ;fdfGo ¿kdf k[YjLnfO{  
hgfp“5 .  k[YjLsf] hDdf tLg efudWo] Ps efudf dfq hldg 5 . ;dy/, le/fnf], 
cUnf], xf]rf] h:tf ljleGg :j¿kdf hldg x'G5 . df6f] / r6\6fg ldn]/ hldg ag]
sf] x'G5 . r6\6fg / df6f] b'j} jftfj/0fLo j:t'x¿ x'g\ . 3fd, kfgL / xfjfn] lj:tf/} 
r6\6fgnfO{ jiff}{“ jiff“}{;Dd lvofpgfn] df6f] aG5 . lvPsf] r6\6fg /f;folgs / h}
ljs k|lj|mofdfkm{t\ df6f] aG5 . Ps OGr df6f] aGgsf nflu nueu b'O{ ;ob]lv kf“r 
;o jif{;Dd nfUg] cg'dfg 5 . df6fdf af]6 la?jfsf nflu cfjZos kg]{ vfB tŒj 
/ lr:ofg /x]sf] x'G5 . sltko ;;fgf hLjhGt'x¿sf] jf;:yfg df6f]d'lg g} x'G5 . 

cGgkft, ;fukft, kmnk"mn, h8La'6L cflb j:t'x¿ dflg;n] df6fdf g} pTkfbg u5{g\ . 

;fn, l;;f}, cf“k, s]/f, sfutL h:tf ljleGg lsl;dsf af]6la?jfx¿ df6f]df g} pd|G5g\ . 
ltgLx¿ hldgdf g} x's{G5g\ . dflg;, kz'kG5L / cGo hLjhGt'x¿nfO{ af“Rg af]6la?jf 
rflxG5 . df6f] gx'“bf hLjhGt'sf] jf;:yfg, vfg]s'/f cflbsf] cefj x'G5 . df6f]ljgf  
jftfj/0fsf] cy{ klg ck'/f] x'G5 . 

hldgsf] :j¿k
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pmhf{ (Energy) 

;"o{ k|sfzsf] k|d'v ;|f]t xf] . ;"o{af6 k|fKt x'g] k|sfzn] tfk / pHofnf] lbG5 .  
To;}n] ;"o{sf] k|sfz pmhf{sf] ljzfn ;|f]t xf] . k|sfzlagf hLjhGt'x¿ cGwsf/df 
k5{g\ . k|sfz ePg eg] xfd|f] hLjg si6do x'G5 . hLjhGt'x¿ k|sfzsf] ;xfotfn] 
j/k/sf j:t'x¿ b]V5g\ . hf8f] ;dodf ;"o{af6 k|fKt x'g] tftf] k|fKt ug{ hLjhGt'x¿ 
3fddf a:5g\ . af]6la?jfx¿n] ;"o{sf] k|sfznfO{ ;f];]/ lnG5g\ . af]6la?jfn] cfˆgf] 
vfgf tof/ ug{ ;"o{sf] k|sfz k|of]u u5{g\ . ltgsf] j[l4sf nflu klg ;"o{sf] k|sfz 
tyf tfk cfjZos kb{5 . tL jg:klt ;'s]kl5 jf ;8]un]kl5 pmhf{sf] ¿kdf dflg;n] 
k|of]u u5{g\ . ltgaf6 k|sfz tyf tfk k|fKt ub{5g\ . 

-v_ h}ljs cjoj (Biotic Component)

h}ljs cjojn] hLjx¿sf] ;d'bfonfO{ ;d]6\5 . ltgsf] jf;:yfg, vfgf, hLjg k4lt  
jftfj/0f;“u ;DalGwt x'G5g\ . h}ljs cjojnfO{ pTkfbs, pkef]Stf / ljR5]bs u/L 

tLg ju{df juL{s/0f ul/G5 . 

pTkfbs (Producer)

k[YjLdf ljleGg lsl;dsf xl/of af]6la?jfx¿ x'G5g\ . logLx¿n] hgfj/x¿sf nflu 
vfB j:t'x¿ pTkfbg ub{5g\ . To;}n] xl/of la?jfx¿nfO{ pTkfbs elgG5 . wfg, ds},  
sf]bf], ltn h:tf s[lifhGo af]6la?jfx¿n] dflg;sf nflu cfjZos x'g] vfBj:t'x¿ pTkfbg  
u5{g\ . To:t} cf“k, s]/f, ;'Gtnf, :ofp, gf:kftL h:tf kmnk"mn xl/of af]6la?jfaf6 pTkfbg x'G5g\ .  
xl/of af]6la?jfx¿n] jftfj/0fdf ePsf] xfjf, kfgL, hldgsf] kf]if0f tŒj lnG5g\ . log} 
tŒjx¿sf] ;xfotfn] ltgLx¿ x's{G5g\ / a9\5g\ . To;}n] lognfO{ :jkf]lift hLj klg elgG5 . 

pkef]Stf (Consumer)

cfÇgf] vfg]s'/f k|fKt ug{sf nflu c¿df lge{/ x'g] hLjhGt'nfO{ k/kf]ifL hLjhGt' 
(heterotrophs) elgG5 . o;cGtu{t pkef]Stf (consumer) / ljR5]bs (decomposer) 
kb{5g\ . pkef]Stf zfsfxf/L jf ;j{eIfL x'G5g\ . jg:klthGo j:t', df;', df5f / 
cGo j:t' vfg]nfO{ ;j{eIfL elgG5 . s'g} klg pkef]Stfn] pTkfbsnfO{ cfˆgf] vfg]
s'/f agfp“5g\ . ltgnfO{ vfP/ g} cfˆgf] hLjg lgjf{x u5{g\ . ltg} vfg]s'/fsf]  
;xof]un] ltgsf] j[l4 x'G5 . ufO{ j:t'x¿n] 3f“;, af]6la?jf, s[lifhGo j:t' vfG5g\ . s]xL 
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dflg; zfsfxf/L / s]xL  ;j{xf/L x'G5g\ . df;', df5fnufot cGo j:t'x¿ vfg] hLjhGt'nfO{ 
;j{eIfL elgG5 . dflg;n] cGgkft, ;fukft, kmnk"mn cflb vfG5g\ . dflg;nufot s]xL 
hLjhGt'n] df;', df5f klg vfG5g\ . 

o; lsl;dsf] vfgfaf6 pgLx¿n] cfkm"nfO{ rflxg] zlSt k|fKt u5{g\ . o;af6 pgLx¿sf] 
hLjg ;~rfng x'g'sf ;fy} z/L/ j[l4 x'G5 . To;}n] pkef]Stf jftfj/0fLo ultljlwsf] 
Ps dxŒjk"0f{ kIf xf] . logn] jftfj/0fdf ePsf j:t'x¿sf] pkef]u u5{g\ . ;fy} 
jftfj/0fdf s]xL g s]xL kl/jt{g klg u/fp“5g\ . 

ljR5]bs (Decomposer)

ljR5]bs To:tf] hLj xf] h;n] vfg]s'/fx¿nfO{ ljR5]bg ub{5 . o;cGtu{t  
AofS6]l/of (bacteria) / kmª\uL (fungi) h:tf hLjx¿ k5{g\ . ljR5]bg ug'{ eg]sf] s'g} 
klg j:t'nfO{ 6'j|mfpg, ;8fpg jf s'xfpg dbt ug'{ xf] . ljR5]bsn] cfˆgf] kfrg /; 
k|of]u u/L j:t'nfO{ unfp“5 . s]xL cfˆgf] vfgfsf nflu k|of]u u5{g\ . ;8]un]sf j:t'x¿ 
hldgdf ldN5g\ .  jg:kltn] tL j:t'x¿nfO{ k'gM vfBj:t'sf ¿kdf k|of]u u5{g\ .  
w]/}h:ff] ljR5]bs k/hLjL x'G5g\ . To;}n] s]xL ljR5]bsx¿ cfˆgf] vfgfsf nflu hLljt 

k|f0fLdf lge{/ x'G5g\ . s]xL cfˆgf] vfgfsf nflu d[t hLjhGt'sf] ;xf/f lnG5g\ . 

s'g} :yfgdf uO{ h}ljs / ch}ljs j:t'x¿sf] cjnf]sg u/ . s'g} kf“rcf]6f h}ljs / s'g} 
kf“rcf]6f ch}ljs j:t'x¿sf] ;"rL agfpm . tL j:t'x¿sf] cfk;L ;DaGwaf/] 5nkmn u/ . 

vfB z[ª\vnf

lj|mofsnfk @
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ljBfnosf] rf}/sf] cjnf]sg u/L pSt :yfgdf kfOg] jftfj/0fsf ljleGg 

tŒjx¿sf] ;"rL agfpm . ltgLx¿nfO{ h}ljs / ch}ljs tŒjaf/] juL{s/0f 

u/L cfk\mgf] k|of]ufTds k'l:tsfdf n]v .

kl/of]hgf sfo{

ltdL a:g] 7fp“sf] hldgdf s] s:tf s'/fx¿ 5g\ < Toxf“ s] s] eO/x]sf] b]lvG5, cjnf]
sg u/L !) b]lv !% jfSodf j0f{g u/ .

;f/fz+ 

!=  jftfj/0f eg]sf] ;hLj / lghL{jsf] ;dli6ut :j¿k xf] . 

@=  h}ljs, k|fs[lts, ef}lts, ;fdflhs, ;f+:s[lts h:tf ljleGg kIfx¿ jftfj/0fcGtu{t 
k5{g\ . 

#= hldg, kfgL, vlgh kbfy{, xfjf h:tf ljleGg jftfj/0fLo kIfx¿n] jftfj/0fsf]       
dxŒj hgfp“5 . 

$= dflg;nufotsf ljleGg hLjhGt'sf] jf;:yfg hldg xf] . hldgaf6 k|fKt x'g] 
cGg, kmnk"mn, h8La'6L, sf7 bfp/f dflg;n] k|of]u u/L hLjg lgjf{x u5{g\ . 

%= kz'kG5Ln] hldgdf x'g] 3f“;kft, af]6 la?Jff / cGg vfP/ cfˆgf] hLjg ;~rfng 
ub{5g\ . 

^= Jfftfj/0fnfO{ ch}ljs cjoj (abiotic component)  / h}ljs cjoj (biotic 
component) u/L b'O{ ;d"xdf juL{s/0f ug{ ;lsG5 . 

&= ch}ljs jftfj/0fLo ;d"xdf lghL{j kIfx¿, h:t} M xfjf, kfgL, hldg, df6f] / 
pmhf{ kb{5g\ . 

*= h}ljs jftfj/0fLo ;d"xdf dflg;, kz'kG5L, ;"Id hLjhGt' h:tf hLjhGt'x¿ 
kb{5g\ . 

(= cfk\mgf] vfgf cfkm}“ tof/ ug]{ ljleGg lsl;dsf xl/of 3f“;kft, wfg, ds}, ltn, 

k|of]ufTds lj|mofsnfk
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kmnk"mnnfO{ pTkfbs elgG5 . lognfO{ :jod\kf]ifL klg elgG5 . 

!)= cfÇgf] vfg]s'/fsf nflu c¿df lge{/ x'g] hLjhGt'nfO{ k/kf]ifL hLj elgG5 .   
pkef]Stf / ljR5]bs o;sf pbfx/0f x'g\ . 

!!= pkef]Stf zfsfxf/L jf ;j{eIfL x'G5g\ . zfsfxf/Lx¿n] jg:kltaf6 pTkfbg 
ePsf vfg]s'/f vfG5g\ t/ df;' vf“b}gg\ . 

!@= df+;fxf/Ln] jg:kltaf6 pTkfbg ePsf j:t'x¿nufot df;' klg vfO{ hLjg lgjf{x 
ub{5g\ . ltgnfO{ ;j{eIfL klg elgG5 . 

cEof;

!= tnsf] vfnL 7fp“df ldNbf] ZfAb n]v M

 -s_   jftfj/0f;“u ;DalGwt csf]{ zAb =================================== xf] . 

 -v_  ef}lts j:t'x¿ jftfj/0fsf] =============================;d"xdf kb{5g\ . 

 -u_ j:t'x¿nfO{ s'xfpg] sfd ========================================= ub{5g\ . 

 -3_ pkef]Stfx¿ cfˆgf] vfgfsf nflu ========================== e/ kb{5g\ . 

@= tn lbOPsf pQ/x¿dWo] Pp6f ;xL pQ/ 5fg M

 -s_  k/kf]ifL hLjhGt' eg]sf] s] xf] < 

  -c_ cfÇgf] vfg]s'/fsf nflu c¿df e/ gkg]{ 

  -cf_  cfÇgf] vfg]s'/fsf nflu c¿df e/ kg]{ 

  -O_  vfg]s'/f gx'“bf klg af“Rg ;Sg]  

  -O{_  dflysf ;a}

 -v_  tnsf dWo] jftfj/0fsf] ch}ljs tŒj s'g xf] < 

  -c_  3f“;     -cf_  AofS6]l/of

  -O_  df6f]     -O{_  d[u
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 -u_  w]/} h;f] ljR5]bs s:tf x'G5g\ <

  -c_  ;j{eIfL     -cf_  k/kf]ifL

  -O_  :jkf]ifL     -O{_  k/hLjL

#= tnsf k|Zgx¿sf] pQ/ n]v M

 -s_   jftfj/0f eg]sf] s] xf] < 

 -v_ s'g} b'O{cf]6f k|fs[lts ;|f]tx¿sf] gfd n]vL ltgsf] 5f]6f] j0f{g u/ . 

 -u_  pTkfbs, pkef]Stf / ljR5]bssf] cfk;L ;DaGw pbfx/0f;lxt j0f{g u/ . 

jftfj/0f ;Gt'ng (Environmental Balance) 

jftfj/0fLo kIfx¿sf larsf] cGt/lj|mof, rxnkxn, cfbfg k|bfg h:tf ljleGg ultljlwx¿ 
jftfj/0fdf x'G5g\ . log} ultljlwx¿;“u Jfftfj/0f ;Gt'ng ;DalGwt x'G5 . jftfj/0f 
;Gt'ng s] xf] < o;sf] s] s:tf] dxŒj 5 eGg]af/] xfdL oxf“ cWoog ug]{ 5f}“ . 

kl/ro, dxŒj / o;sf] cfjZostf

;hLj / lghL{j j:t'x¿ jftfj/0fsf cjojx¿ x'g\ . logLx¿dWo] s'g} Ps kIf sdhf]/ 
ePdf jf gfl;Pdf csf]{ kIfnfO{ c;/ kb{5 . o:tf] x'“bf jftfj/0fLo ;Gt'ng lau|G5 .

Jfftfj/0fdf ePsf Dfflg; / kfgLsf] ;DaGw pbfx/0fsf ¿kdf lng ;lsG5 . dflg;n] 
vfg, ;/;kmfO, l;“rfO h:tf ljleGg sfo{x¿sf nflu kfgL k|of]u u5{g\ . dflg;n] kfgL 
k|of]u ub}{ uPdf ;lsg'kg]{ xf] t/ To:tf] x'“b}g . dflg;n] k|of]u u/]sf] kfgL ljleGg 
dfWodaf6 hldgdf g} k'U5 . s]xL afkmsf] ¿kdf cfsf;df g} kms{G5 . afkm kfgLdf  
kl/0ft eO{ km]l/ kfgLsf] ¿kdf hldgdf emb{5 . of] Ps lsl;dsf] rj|mh:t} xf] h'g  
lg/Gt/ rln/xG5 . 

ufO{a:t'n] hldgdf ePsf] 3f“;kft tyf ;;fgf af]6la?jf vfP/ af“R5g\ . pgLx¿ kf]v/L, 
tfn, gbLgfnf, vf]nf, ;d'b| h:tf :yfgx¿df ;~ro ePsf kfgL vfG5g\ . ufO{j:t'n] lgisf;g  
u/]sf] dn d"q / 3f“;kft af]6 la?jfsf nflu dnhn x'G5 . ltgLx¿ d/]kl5 df6f]df ldN5g\ . 

dflysf] pbfx/0fn] ufO{j:t', 3f“;kft / kfgLsf] cfk;L ;DaGw b]vfp“5 . of] ultljlw 
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;hLj / lghL{jsf] lardf tŒj tyf zlStsf] cfk;sf] cfbfg k|bfgsf] pbfx/0f 
xf] . o:tf] ultljlw ;w}F rln/x“bf dfq ltgsf] hLjg ;~rfng eO/G5 . ;hLj 
/ lghL{jsf lardf o:tf] ultljlw tyf ;DaGw ;w}F sfod eO/xg' jf l6ls/xg'  
eg]sf] ltgsf larsf] ;Gt'ng xf] . To;}n] jftfj/0fdf ePsf ljleGg lsl;dsf 
;hLj / lghL{jx¿larsf] cfk;L ;DaGw lg/Gt/ rj|msf] ¿kdf rln/xg' jftfj/0f 
;Gt'ng xf] . o;sf nflu jftfj/0fsf j:t'x¿ k|of]udf Nofpg] / csf]{ s'g} ¿kdf 
km]l/ jftfj/0fdf g} kms{g] rj|m rln/xg'k5{ . o;f] ePdf dfq ;hLj, lghL{j h:tf 
jftfj/0fLo kIfx¿larsf] ;Gt'ng sfod eO/xG5 . olb of] k|lj|mofdf cj/f]w cfPdf 
ltgsf larsf] ;Gt'ng u'Dg yfN5 . o;n] ubf{ ;hLj / lghL{jsf larsf] ;Gt'ng lau|L  
jftfj/0fLo ;Gt'ng lau|G5 . To;}n] jftfj/0fLo ;Gt'ngn] ;a} hLjhGt'nfO{ af“Rgsf 
nflu ;xof]u k'¥ofPsf] x'G5 . lghL{j j:t'x¿ klg jftfj/0fdf sfod eO/x]sf x'G5g\ . 

k|fs[lts ;|f]t (Natural Resource)

k|fs[lts ;|f]t jftfj/0fsf] Ps kIf xf] . k[YjLsf] j0f{g ubf{ k|fs[lts ;|f]tsf] aofg s'g} g s'g} 
¿kdf x'G5 . k|fs[lts ;|f]tsf] ;fdfGo cy{, dxŒj / l:yltaf/] xfdL oxfF cWoog ug]{ 5f}“ . 

lxdfnL jftfj/0f
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kl/ro tyf dxŒj

k[YjLsf] ;tx / ;txeGbf leq /x]sf s'g} klg ;|f]t ;fwg k|fs[lts ;Dkbf x'g\ . 
k|fs[lts ;|f]t k|s[ltdf pknAw tyf k|s[ltn] k|bfg u/]sf ljleGg j:t'x¿ x'g\ . 
o;cGtu{t ljleGg lsl;dsf hGt', jg:klt  / ef}lts j:t'x¿ k5{g\ . hldg, jg:klt,  
hn;|f]t, vlgh kbfy{, xfjf cflb k|fs[lts j:t'x¿ x'g\ . logLx¿ jftfj/0fLo kIfx¿ 
x'g\ . logsf] cfk;df ;DaGw uf“l;Psf] x'G5 . 

hldgsf] :j¿k km/s km/s x'G5 . ;dy/, le/fnf] / vf]“rsf] ¿kdf hldg x'G5 . 
s'g} hldg v]tLof]Uo x'G5 eg] s'g} hldgdf v]tL ug{ ;ls“b}g . xfd|f] b]zsf] hldgnfO{ 
lxdfn, kxf8 / t/fO{ If]qx¿df ljefhg ul/Psf] 5 . lxdfnL e]usf] hldg lxp“n] 9fs]sf]  
x'G5 . Toxf“ s]xL ;'Svf hldg x'G5 . To; If]qdf v]tLof]Uo hldg sd 5 . kxf8sf] 
s'g} hldg clt le/fnf] / vf]“r k/]sf] 5 . s'g} hldg ;dy/ 5 . t/fO{sf] hldg 
clwsf+z ;dy/ 5 . dflg;n] cfk\mgf] 3/ hldgdf agfp“5g\ . cGg afnL, ;fukft, 
gub] afnL, kmnk"mn cflbsf] v]tLkftL dflg;n] hldgdf g} u5{g\ . hldg vfBj:t' 
pTkfbgsf] ;|f]t xf] . hLjhGt'x¿ hldgdf pTkfbg ePsf afnLgfnL vfP/ af“lr/x]sf 
x'G5g\ . cf}ifwLsf nflu pkof]uL x'g] h8La'6Lx¿ hldgdf kfOG5g\ . 

hldgdf v]tL ub}{ u/]sf]
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jg:klt hut\ k|fs[lts ;|f]tsf] Ps 7'nf] kIf xf] . o;cGtu{t ljleGg lsl;dsf 
af]6la?jfx¿ k5{g\ . af]6 la?jfx¿n] hldgnfO{ eTsg / e"Ifo x'gaf6  
/f]S5 . jg:kltcGtu{t k"mn km'Ng] / k"mn gkm'Ng] af]6la?jfx¿ x'G5g\ . plgp“, Rofp,  
n]p, emf/kft ;fgf jg:klt x'g\ . rf“k, cf“k, ;Nnf], ;fn, lrnf}gL cflb 7'nf jg:klt  
x'g\ . jg hª\un jGohGt'sf] jf;:yfg xf] . ltgn] jghª\undf ePsf 3f“;kft, kmnk"mn 
cflb vfP/ hLjg lgjf{x u5{g\ . dflg;n]  jghª\uaf6 sf7, bfp/f, 3f“;kft, h8La'6L 
cflb ;ª\sng u5{g\ . 3/ agfpg / ljleGg lsl;dsf kmlg{r/ lgdf{0f ug{ sf7  
k|of]u x'G5 . o; sfo{n] dflg;nfO{ /f]huf/L k|bfg u5{ . dflg;sf] cfly{s ljsf; klg  
x'G5 . To:t} dflg;n] r/gsf nflu jghª\ndf ePsf] r/g If]q k|of]u u5{g\ . 

k|s[ltdf ljleGg lsl;dsf kz'kG5Lx¿ x'G5g\ . Toxf“sf kz'kG5Ln] To; :yfgsf]  
zf]ef a9fPsf x'G5g\ . ltgnfO{ x]g{ ko{6sx¿ cfp“5g\ . o; sfo{af6 g]kfnnfO{ cfly{s 
cfh{g x'G5 . dflg;x¿ kz'kG5Lsf] hLjg k4lt, ltgsf jf;:yfg, cfxf/f k4lt 
h:tf ljleGg kIfx¿sf] cWoog ug{ rfxG5g\ . o;n] JolStnfO{ /f]huf/L k|fKt ug{ s]xL  
;xof]u k'¥ofp“5 . To:t} o:tf] cWoogaf6 kz'kG5Lsf af/]df 1fg tyf l;ksf] ljsf; 
x'G5 . o;n] b]znfO{ kmfObf x'G5 . 

kz'kG5L k|s[ltsf] Ps dxŒjk"0f{ jftfj/0fLo kIf xf] . xfd|f] b]zsf lxdfn, kxf8 / 
t/fO{df ljleGg lsl;dsf kz'kG5Lx¿ 5g\ . lxdfnL e]udf v}/f] efn', gfp/, d';L  
v/fof], hª\unL ofs, 8f“km], d'gfn, lrNd] h:tf kz'kG5Lx¿ kfOG5g\ . kxf8L If]qdf 
Zofn, dn;fk|f], nª\u'/af“b/, a“b]n, lrt'jf, /t'jf d[u, 9's'/, sf}jf, h'/]nL cflb kz'kG5L 
x'G5g\ . t/fO{ If]qdf af3, efn', lrt'jf, xfQL, u}“8f, cgf{, ;f];, uf]xL, clhª\u/, 3l8ofn, 
s[i0f;f/, do"/, ;f/;, as'Nnf, wg]; kz'kG5L 5g\ . oL kz'kG5Lx¿n] b]zsf] ;f]ef 
a9fPsf 5g\ . logaf6 cfly{s cfh{g ug{ ;lsG5 . 

hn;|f]t kfgLsf] e08f/ xf] . kfgL hldgsf] ;tx / ;txd'lg x'G5 . ;d'b|, gbL, tfn, 
kf]v/L, lxdgbL hldgsf] ;txdf ePsf] kfgL xf] . Ogf/, s'jf h:tf :yfgdf hldgsf] 
;txd'lgsf] kfgL kfOG5 . 7'nf] vfN8f] vg]/ jf kDk nufP/ hldgd'lgsf] kfgL lgsfNg 
;lsG5 . hn;|f]t lah'nL / l;“rfOsf nflu d'Vo ;|f]t xf] .  

vlgh kbfy{cGtu{t tfdf, kmnfd, 9'ª\uf, r'g 9'ª\uf, vlgh t]n, k|fs[lts Uof;,  
sf]Onf cflb k5{g\ . xfd|f] b]zdf tfdf / kmnfd h:tf wft'hGo vlgh kbfy{ sd} dfqdf  
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5g\ . vlgh t]n, sf]Onf / k|fs[lts Uof; guGo ¿kdf kfOG5g\ . r'g 9'ª\uf / cGo 
9'ª\ufx¿ k|z:t ¿kdf kfOG5g\ . oL vlgh kbfy{x¿af6 /f]8f, 9'ª\uf tyf l;d]G6  
sf/vfgfx¿ :yfkgf ul/Psf] 5 . 

k]6«f]n, l8h]n h:tf vlgh t]n oftfoftsf ;fwgx¿ ;~rfng ug{ k|of]u x'G5 . 
k|fs[lts Uof; vfg ksfpg / ;;fgf uf8L ;~rfngsf nflu ;d]t k|of]udf NofOG5 . 
sf]Onf afNgsf nflu k|of]u x'G5 . To:t} sf]Onf O“6f kf]Ngsf nflu k|of]u ul/G5 . 
logaf6 jftfj/0fLo j:t'x¿sf] dxŒj :ki6 x'G5 .

ltdL a;f]af; u/]sf :yfg j/k/ kfgLsf s] s:tf ;|f]tx¿ 5g\ . tL kfgLsf ;|f]tx¿ s] s] 
sfddf k|of]u ul/G5 < To;af/] cjnf]sg u/L tL ;|f]tx¿sf] ;+/If0f ul/Psf k|of;x¿ 
pNn]v u/ . 

k|fs[lts ;|f]tsf] l:ylt (Status of Natural Resources)

k|fs[lts ;|f]tsf] ljt/0f ljZjdf Ps} lsl;dsf] 5}g . k[YjLsf] ljleGg :yfgdf k|fs[lts 
;|f]tx¿ /x]sf 5g\ . k|To]s b]zsf cfcfÇg} lsl;dsf k|fs[lts ;|f]tx¿ x'G5g\ . s'g} 
b]zdf s'g} k|fs[lts ;|f]t a9L / s'g} sd x'G5 . xfd|f] b]zdf klg ljleGg lsl;dsf 

k|fs[lts ;|f]tx¿ 5g\ . 

jg:klt (Vegetation)

g]kfnsf] e"efunfO{ lxdfnL k|b]z, kxf8L k|b]z / t/fO{ k|b]z u/L tLg v08df ljefhg  
ul/Psf] 5 . oL k|To]s k|b]zdf kfOg] jg:klt km/s km/s x'G5g\ . hldgsf] agf]6, hldgsf] 
pj{/f zlSt, kfgL, xfjfsf] rfk, tfkj|md h:tf kIfx¿n] af]6la?jfsf] j[l4 ljsf;df 
km/s kfb{5g\ . oL jftfj/0fLo tŒjx¿n] ubf{ jg:kltsf] ljt/0f klg 7fp“cg';f/ km/s 
km/s x'G5 . To;}n] xfd|f] b]zsf] e"efucg';f/ kfOg] af]6la?jfx¿ klg km/s km/s  
5g\ . g]kfndf ljleGg lsl;dsf] e"agf]6 / xfjfkfgL 5 . To;}n] oxfF ljleGg hfthfltsf 
af]6 la?jfx¿ 5g\ . s]Gb|Lo tYofª\s ljefusf] jftfj/0fLo k|ltj]bg -@))*_ cg';f/ 
nueu !,)^## k|hfltsf jg:klt g]kfndf kfOg] cg'dfg ul/Psf] 5 . k"mn km'Ng] 
af]6la?jfx¿  #,((! k|hfltsf 5g\ . sl/a $)) k|hfltsf ?vx¿  
5g\ . sl/a &)) k|hfltsf jg:kltx¿ h8La'6Lsf nflu k|of]u x'g] cg'dfg ul/Psf] 5 . 

lj|mofsnfk ! 
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lxdfnL e]udf w]/} lxpF x'g] x'gfn] jg:klt kfO“b}gg\ . kxf8L e]udf ef]hkq, lrNd], 
w'kL, b]jbf/, uf]a|] ;Nnfx, l7ª\u|] ;Nnf h:tf sf]0fwf/L k|hfltsf af]6 la?jfx¿ 
kfOG5g\ . dxfef/t If]qdf nfnLu'/f“;, kmnf“6, v;'{, af“em, s6';, plTt;, sfnLsf7, 
lrnfpg] h:tf k|hfltsf af]6 la?jfx¿ 5g\ .  

hldg (Land)

hldgsf] :j¿k ;dy/, kxf8, le/kfvf h:tf ljleGg ¿kdf kfOG5 . s[lif, jg hª\un,  
a'6\ofg, r/g, lxp“n] 9fs]sf] efu / cGo If]qx¿df hldgnfO{ ljefhg ul/Psf] 5 . dflg; / 
cGo hLjhGt'n] hldgsf] pkof]u u5{g\ . logsf nflu hldg af“Rg] cfwf/ xf] . s]Gb|Lo tYofª\s 
ljefusf] jftfj/0fLo k|ltj]bg -@))*_ cg';f/ g]kfndf s'n !,$&, !*,!)) x]S6/ hldg  
/x]sf] 5 . o;dWo] @! k|ltzt s[lifof]Uo hldg 5 eg] & k|ltztdf v]tL ug{  
;lsGg . sl/a @( k|ltzt -$@ nfv &) xhf/ x]S6/_ hldg jg hª\unn] 9fs]sf] 
5 . !)=^ k|ltzt hldg a'6\ofg / emf8Ln] 9fs]sf] 5 . !@ k|ltzt 3f“; d}bfg tyf 
r/g If]q /x]sf] 5 . lxp“n] 9fs]sf] If]q, af“emf] hUuf, r6\6fg, 9'ª\uf / afn'jf ePsf] 
hldg !&=* k|ltzt 5 . kfgL tyf tfnn] 9fs]sf] hldg @=^ k|ltzt 5 . 

kz'kG5L (Animal)

g]kfn ;fgf] b]z eP tfklg o;sf] e"agf]6 / xfjf kfgLdf w]/} km/s kfOG5 . oL 
jftfj/0fLo kIfx¿sf] leGgtfn] ubf{ g]kfn kz'kG5Ldf wgL dflgG5 . g]kfndf ljleGg 
k|hfltsf kz'kG5Lx¿ 5g\ . s]Gb|Lo tYofª\s ljefusf] jftfj/0fLo k|ltj]bg -@))*_ 
cg';f/ :tgkfoL k|f0fL (mammal) !*% k|hfltsf 5g\ . r/fr'?ª\uL (bird) *&$ 
k|hfltsf / peor/ (amphibian) !!* k|hfltsf ePsf] cg'dfg ul/Psf] 5 . k'tnL 

 ^%! k|hfltsf 5g\ . To:t} 3;|g] jf ;/L;[k &* k|hflt, df5f !*& k|hflt 

/ dfs'/f !&% k|hfltsf 5g\ . 

g]kfnsf] pTt/L e]udf 708f lsl;dsf] xfjfkfgL 5 . ToxfF lxp“ lrt'jf, lxdfnL v}/f] 
efn', gfp/, d';L v/fof], hª\unL ofs, hª\unL uwf h:tf hgfj/ kfOG5g\ . To:t} 
h'ª\u] lu4, ;'gf}nf lu4, 8f“km], d'gfn, lrNd] h:tf k|hfltsf r/fr'ª\uLx¿ 5g\ .  
g]kfnsf] blIf0ftkm{ Gofgf] lsl;dsf] xfjfkfgL kfOG5 . o; If]qdf af3, efn', lrt'jf, 
xfTtL, u}“8f, cgf{, ;f];, uf]xL, clhª\u/, 3l8ofn, s[i0f;f/, afx|l;ª\u] h/fof] h:tf 
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hgfjx¿ /x]sf 5g\ . do"/, ;f/;, as'Nnf, wg]; h:tf k|hfltsf r/fr'ª\uL klg ToxfF  
a:b5g\ . g]kfnsf] dWo kxf8L e]udf hf8f] / udL{ b'j} lsl;dsf] ldl>t xfjfkfgL  
5 . To;}n] Toxf“ udL{ / hf8f]df kfOg] kz'kG5Lx¿ 5g\ . :ofn, dn;fk|f], nª\u'/ af“b/, 
a“b]n, lrt'jf, /t'jf d[u cflb k|hfltsf hgfjx¿ To; If]qdf 5g\ . To:t} 9's'/, sf}jf, 

h'/]nL, e“u]/f h:tf r/fr'?ª\uL Toxf“ kfOG5g\ .

ltd|f] j/k/ ePsf s'g} Ps kz'kG5Lsf] nuftf/ Ps xKtf;Dd cjnf]sg u/ . kz'kG5L / 
hldgsf] s] s:tf] ;DaGw 5 < kQf nufpm . o;sf cfwf/df kz'kG5L / hldgsf] ;DaGwaf/] 
b'O{ cg'R5]b n]v . 

hn;|f]t (Water Resources)

hn;|f]t g]kfnsf] Ps d'Vo k|fs[lts ;|f]t xf] . dg;'gL jiff{, lxp“ / e"ldut kfgL g]kfnsf 
kfgLsf ;|f]tx¿ x'g\ . g]kfndf clwsf+z jiff{ sl/a &% k|ltzt jiff{ofddf x'G5 . o;sf] 
k|of]un] cfly{s ljsf; ug{ ;lsG5 . sl/a @=^ k|ltzt hnfzon] cf]u6]sf] cg'dfg  
ul/Psf] 5 . o;dWo] # nfv (% x]S6/ gbL 5 . To:t} % xhf/ x]S6/ kfgLsf] tfn ePsf] 
cg'dfg ul/G5 . hnfzo If]q !,%)) x]S6/ / u|fdL0f kf]v/L ̂ ,%)) x]S6/ ePsf] cg'dfg 
ul/Psf] 5 . oL ;a} hnfzox¿ hf]8\bf sl/a $ nfv * xhf/ x]S6/ kfgLo'St If]q ePsf] 
cg'dfg ul/G5 . Ps x]S6/eGbf a9L If]qkmn ePsf ^^) cf]6f tfnx¿ g]kfndf 5g\ . 

vlgh (Minerals)

g]kfndf r'g 9'ª\uf, v/L, 9'ª\uf, l;;f, h:tf (zinc) ,dfa{n, tfdf, kmnfd cflb 
vlgh kbfy{ s]xL g s]xL ¿kdf kfOG5 . pbok'/ / l;Gw'nLdf sl/a & s/f]8 6g  
l;d]G6df k|of]u x'g] r'g 9'ª\uf ePsf] cg'dfg 5 . To:t} ;'v]{tdf klg r'g 9'ª\uf kfOg] 
cg'dfg 5 . sf7df8f}+ lhNnfsf] rf]ef/ klg r'g 9'ª\\ufsf] ;|f]t xf] . ToxfF sl/a Ps 
s/f]8 %# nfv 6g r'g 9'ª\uf ePsf] cg'dfg 5 . To:t} dsjfgk'/sf] e“}}+;]df *) nfv 
6g / cf]v/]df Ps s/f]8 6g r'g 9'ª\uf 5 . r'g 9'ª\uf l;d]G6 sf/vfgfdf k|of]u  
ul/G5 . r'g 9'ª\ufaf6 s[lif r'g tyf /f;folgs r'g klg agfOG5 .

kmnfdsf] wfp nlntk'/, /fd]5fk, /f]Nkf, tgx'F / lrtjgdf kfOg] cg'dfg ul/Psf]  
5 . ltgsf] vGg] / k|of]udf Nofpg] sfd ePsf] 5}g . nlntk'/sf] km'Nrf]sLdf s'n !) 

lj|mofsnfk @
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nfv 6g hlt kmnfd wft' /x]sf] 5 . dsjfgk'/sf] sfln6f/df ! nfv $) xhf/ /  
;f]n'v'Da'sf] jfK;fdf ! nfv &$ xhf/ 6g tfdfsf] vfgL ePsf] cg'dfg 5 . To:t} /;'jfsf] 
u0f]z lxdfndf &* xhf/, wflbªsf] njfª / v}/fªdf @* nfv 6g l;;f / h:tf wft' 
/x]sf] cg'dfg 5 . sf7df8f}“ pkTosfdf sl/a #) s/f]8 3gld6/ k|fs[lts Uof; /x]sf] 
cg'dfg 5 . oL ;|f]tx¿sf] ;b'kof]u ug{ ;s]df b]zsf] cfly{s ljsf;df ;xof]u k'U5 . 

kl/of]hgf sfo{ 

!= ltd|f] ljBfnosf] j/k/ cjnf]sg u/ . ToxfF s] s:tf lsl;dsf af]6la?jfx¿ 5g\ . s'g} 
b; cf]6fsf] ;"rL tof/ u/ . ltgaf6 s] s:tf j:t'x¿ k|fKt x'G5g\, ltgsf] klg ;"rL 
tof/ u/ . oL ljj/0fsf cfwf/df af]6la?jfsf] dxŒj bz jfSodf n]v . 

@= ltd|f] ljBfnob]lv s]xL 6f9f hfpm / ToxfF j/k/ cjnf]sg u/ . Toxf“ s] s:tf 
lsl;dsf kz'kG5Lx¿ 5g\ kQf nufpm . s'g} bzcf]6f kz'kG5Lsf] ;"rL tof/ 
u/ . ltgsf] / ToxfF ePsf af]6la?jfsf] s] s:tf] ;DaGw b]lvG5 cjnf]sg  
u/ . oL ljj/0fsf cfwf/df kz'kG5L / af]6la?jfsf] dxŒj pNn]v u/ .

;f/f+z 

!=  jftfj/0fdf ePsf ;hLj / lghL{jx¿sf larsf] cfk;L ;DaGw ;w}“ sfod eO/xg' 
jf l6ls/xg' g} ltgsf larsf] ;Gt'ng xf] . o;nfO{ jftfj/0fLo ;Gt'ng elgG5 . 

@= k[YjLsf] ;tx / ;txeGbf leq /x]sf s'g} klg ;|f]t ;fwg k|fs[lts ;Dkbf x'g\ . 
k|fs[lts ;|f]t k|s[ltdf pknAw tyf k|s[ltn] k|bfg u/]sf ljleGg j:t'x¿ x'g\ . 

#= k|fs[lts ;|f]tcGtu{t ljleGg lsl;dsf hLjhGt', jg:klt / ef}lts j:t'x¿   
kb{5g\ . logsf] cfk;df ;DaGw uf“l;Psf] x'G5 .

cEof;

!= tnsf vfnL 7fp“df ldNbf] zAb n]v M

 -s_ jghª\un vlgh kbfy{ cflb ================================== ;Dkbf x'g\ .

 -v_ ;hLj / lghL{j j:t'x¿sf] cfk;L ;DaGw l6sfO/fVg jftfj/0fLo ============== 
xf] .
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 -u_ g]kfnsf] s'n e"efu dWo ============================= k|ltztdf v]tLkftL ug{ 
;lsG5 .

 -3_  g]kfnsf] pQ/L efudf ==================================  xfjfkfgL 5 .

@= tnsf k|Zgx¿sf] pQ/ n]v M

 -s_  jftfj/0f ;Gt'ngsf] cy{ s] xf] <

 -v_  jftfj/0f ;Gt'ng lsg x'g'k5{ pbfx/0f;lxt JofVof u/ .

 -u_ kz'kG5L / hldgsf] ;DaGw b]vfO{ bz jfSodf j0f{g u/ .
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@!@! jftfj/0f x|f; tyf 

o;sf] ;+/If0f 

jftfj/0f x|f;sf] cjwf/0ff (Concept of Environmental Degradation)

xfd|f] j/k/ k|fs[lts, h}ljs, ;fdflhs tyf ;f+:s[lts h:tf ljleGg jftfj/0fLo kIfx¿ 
/x]sf x'G5g\ . xfd|f] j/k/ /x]sf xfjf, kfgL, hldg, vlgh kbfy{ cflb k|fs[lts kIf 
x'g\ . dflg;, kz'kG5L, jghª\un cflb ;a} ;hLjx¿ h}ljs kIfdf k5{g\ . dflg;n] 
agfPsf] ;dfh, rfnrng, wd{, /Lltl/jfh h:tf kIfx¿ ;fdflhs tyf ;f+:s[lts 
jftfj/0fcGtu{t kb{5g\ . To:t} dflg;n] ;dfhdf ljleGg sfo{x¿ u5{g\ . dflg;n] 
lgdf{0f u/]sf sfo{x¿n] dfgj lgld{t jftfj/0f agfp“5 . oL ljleGg kIfx¿dWo] s'g} 
klg kIfsf] l:ylt lau|g', gfl;g', To;sf] u'0fdf kl/jt{g cfpg' jftfj/0f x|f; x'g'  
xf] . jftfj/0fsf] x|f;n] g/fd|f] lsl;dsf c;/x¿ b]vf kg{ yfN5g\ . o:tf] g/fd|f]  
c;/nfO{ gsf/fTds c;/ klg elgG5 . t;y{ jftfj/0f x|f; zAbn] s'g} klg jftfj/0fLo 
kIfsf] u'0f jf :t/df x|f; x'g' eGg] hgfp“5 . To;}n] jftfj/0f x|f; ePdf hLjhGt'x¿df 
gsf/fTds c;/ kb{5 . 

(Environment Degradation and its Conservation)

jftfj/0f x|f;
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dflg;n] hldgdf v]tLkftL ub{5g\ . hldgdf /f;folgs dn, sL6gfzs cf}ifwL  
k|of]u u/L a9L pTkfbg ug{ rfxG5g\ . To:t} nuftf/ afnLgfnL nufP/ hldgnfO{ 
cf/fd lb“b}gg\ . o;/L hldgsf] k|of]u ubf{ df6f]sf] pj{/f zlSt 36\g yfN5 .  
v]tLof]Uo hldgsf] x|f; x'g' jftfj/0f x|f;sf] Pp6f pbfx/0f xf] . To:t} jg hª\undf 
ePsf af]6 la?jf lgsfNb} hf“bf jg hª\un dfl;G5 . o;n] kz'kG5Lsf] jf;:yfg, 
vfgf, hLjg z}nLdf afwf k'¥ofp“5 . o:tf] x'“bf  kz'G5Lsf] ;ª\Vof 36\g yfN5 . o:tf] 
x'g' jg hª\unsf] jftfj/0f lau|g' xf] . o;n] kz'kG5Lsf] l:yltdf klg x|f; Nofp“5 . 
o; lsl;dn] jftfj/0fsf] s'g} klg kIfsf] gfz x'g'nfO{ jftfj/0f x|f;sf] pbfx/0fsf 
¿kdf lng ;lsG5 . 

ljBfno glhssf] s'g} jg hª\unsf] tnsf a'“bfx¿sf cfwf/df cjnf]sg u/ M
-s_ jg hª\un /fd|f] jf lau|]sf] s'g cj:yfdf 5 < 
-v_  lsg To:tf] cj:yf ePsf] xf] <
-u_  ca jg hª\unnfO{ /fd|f] ug{ s] s] ug'{kg]{ b]lvG5 < 
oL k|Zgx¿sf] pQ/ cjnf]sgaf6 ;ª\sng u/L jg hª\unsf af/]df 5f]6f] ljj/0f 
n]v . 

jftfj/0f x|f; x'g'sf sf/0f, c;/ / lgoGq0fsf pkfox¿

Jfftfj/0f ljleGg kIfx¿sf] ;“ufnf] xf] . jftfj/0fdf ;hLj / lghL{j j:t'x¿larsf] 
cGt/;DaGw ;Gt'lnt ¿kdf sfod x'g'k5{ . logsf larsf] ;DaGw /fd|f] ePdf jftfj/0fsf] 
l:ylt /fd|f] x'G5 . jftfj/0fLo kIfx¿sf] ;DaGw /fd|f] x'g] jf lau|g] sfo{ eO/xG5 . 
k|s[ltdf jftfj/0fLo kIfsf] ljgfz s'g} g s'g} ¿kdf cfkm}“ eO/G5 . k|fs[lts ¿kdf g} 
ltgsf] dd{t l9nf] ultdf x'G5 . le/fnf] hldg eTsg', gbLgfnfsf] bfofF afof“sf] hldg 
v:sg', cGoGqaf6 s'g} hldgsf] l9Ssf cfO{ ylkg' h:tf sfo{x¿ k|s[ltdf x'G5g\ . ;fgfltgf 
jftfj/0fLo ljgfz eg] lj:tf/} ;'w|G5 . o;/L k|fs[lts ¿kdf jftfj/0fsf] l:ylt gfl;g] / 
;'wfl/g] x'G5 . To:t} dflg;sf sf/0fn] ubf{ klg jftfj/0f gfl;g] / ;lk|g] x'G5 . dflg;n] 
ubf{ ;hLj / lghL{j j:t'x¿sf] l:ylt /fd|f] jf g/fd|f] x'g ;S5 . logsf larsf] ;DaGw 
lau|]df jftfj/0fsf] l:ylt lau|g yfN5 . dflg;n] kz'kG5LnfO{ cfb/ ug'{ / :ofxf/ ug'{  
/fd|f] Jojxf/ xf] . kz'kG5Lsf] rf]/L l;sf/ ug'{ / ltgnfO{ b'Mv lbg' g/fd|f] Jojxf/  
xf] . dflg;sf] o:tf] Jojxf/n] kz'kG5Lsf] l:ylt gfl;g yfN5g\ . dfgjLo sfo{x¿n] ubf{ 

lj|mofsnfk ! 
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k|s[ltdf cfkm“} eO/xg] jftfj/0fLo x|f;nfO{ 6]jf lbG5 . kmn:j¿k jftfj/0f x|f; emg 
emg a9\b} hfG5 . jftfj/0f x|f; x'g'sf lgDglnlvt b'O{ k|d'v sf/0fx¿ 5g\ M

-s_ k|fs[lts sf/0f -Natural Causes_ 

-v_ dfgjLo sf/0f -Human Causes_

-s_  k|fs[lts sf/0f

k|fs[lts k|sf]ksf] sf/0faf6 x'g] Jfftfj/0fLo x|f;nfO{ k|fs[lts sf/0f dflgG5 . af9L, klx/f], 
e"Ifo, cfunfuL, 89]nf], cTolws jiff{, lxdkft, e"sDk, Hjfnfd'vL, v8]/L, r6\ofª kg'{, 
cl;gf kg'{, ;fd'lb|s 5fn, dxfdf/L /f]u km}lng' h:tf ljleGg 36gfx¿ k|fs[lts k|sf]k 
x'g\ . af9L, klx/f], e"Ifo, cfunfuL / 89]nf] k|fs[lts / dfgjLo b'j} sf/0fx¿n] ubf{ 
x'G5 . oL k|sf]kx¿dWo] s'g} klg k|fs[lts 36gfn] xflg k'¥ofp“5 . ljleGg lsl;dsf 
k|fs[lts k|sf]kx¿dWo] af9L, klx/f], e"Ifo / cfunfuLaf/] xfdL oxf“ cWoog ug]{ 5f}“ . 

af9L (Flood)

vf]nfgfnf, gbL, ;d'b | 
cfcfˆg} ultdf alu/x]sf 
x'G5g\ . jiff{ x'“bf, e"sDk 
hf“bf / lxd gbL klUn“bf 
ltgsf] kfgLsf] cfotg 
a9\5 .  ltgsf] j]u klg 
a9\5 . o;n] ubf{ ltgLx¿ 
hyfefjL aUg yfN5g\ . 
o;/L vf]nf, gbL cflbdf 
kfgLsf ] dfqf ;fdfGo 
¿keGbf a9L eO{ 7'nf]  
j]un] aUg'nfO{ af9L elgG5 . jiff{ofddf kxf8sf vf]nfgfnfx¿sf] kfgL Ps} 7fp“df 
hDdf eO{ hf]8;“u aUg yfN5 . o;n] ubf{ af9L cfp“5 . To:t} t/fO{ e]udf ljleGg 
7fp“sf] kfgL hDdf x'“b} hf“bf kfgL hf]8;“u aU5 . clg hldgsf] ;txeGbf w]/} dfly 
kfgL aUg yfN5 . kmn:j¿k af9L cfp“5 . 
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sf/0f, c;/ / /f]syfdsf] pkfo 

k|fs[lts tyf dfgjLo sf/0fn] ubf{ af9L cfp“5 . e"sDk hf“bf kfgLsf ;|f]tx¿ tf]8kmf]8 
eO{ af9L cfpg ;S5 . To:t} jiff{ofddf nuftf/ kfgL kbf{ vf]nfgfnf tyf ;d'b|df af9L 
cfp“5 . oL k|fs[lts sf/0fx¿ x'g\ . 

dflg;n] cfk\mgf] pTkfbg a9fpg le/kfvfdf klg v]tLkftL ub{5g\ . r/g If]qdf ufO{a:t'   
r/fp“bf klg  sdhf]/ agfp“5 . ;8s, k'n, gx/ lgdf{0f ubf{ hldgsf] l:ylt lauf5{ . o;n] 
df6f] v's'nf] x'G5 . To:t} dflg;n] cfk\mgf] cfjZostf k"/f ug{ jg hª\un df:5g\ . 
o;n] ubf{ hldg v'nf / v's'nf] x'G5 . oL dfgjLo sf/0fx¿n] ubf{ hldgsf] l:ylt 
lau|G5 / df6f] v's'nf] x'G5 . o:tf] v's'nf] tyf lau|]sf] hldgn] kfgL ;f]:g ;Sb}g . 
kmn:j¿k jiff{sf] ;dofdf tL :yfgx¿af6 kfgL hf]8;“u aU5 . s'g} 7fp“df k'u]kl5 
Ps} 7fp“df w]/} kfgL hDdf eO{ af9Lsf] ¿k lnG5 . 

af9Ln] k|fs[lts jftfj/0f lauf5{ . dflg;sf] a;f]af; :ynnfO{ gfz u5{ . sltko 
a;f]af; If]q 8'afgdf kb{5g\ . v]tLof]Uo hldg k'l/G5 / lau|G5 . dlnnf] df6f] au]/ 
cGoq k'U5 . 7fpF 7fp“df klx/f] hfG5 . o;n] ;8s, af6f], s'nf]s'n];f] / kfgLsf  
;|f]tx¿ y'lgG5g\ . hldg eTsg] / jg hª\un gfl;g] klg x'G5 . hnLo hLjhGt'x¿sf] 
jf;:yfg lau|G5 . ltgsf vfg]s'/fsf] sdL x'G5 . ltgLx¿dWo] sltko db{5g\ . v'nf 
hldgdf af]6la?jf nufpg'k5{ . jg hª\unn] kfgLsf] j]unfO{ sd ub{5 / af9L /f]Sg 
dbt k'¥ofp“5 . le/kfvf / r/g If]q hf]ufP/ /fv]df af9L cfpg sd x'G5 . sdhf]/ 
lsl;dsf] hldgdf v]tLkftL ug{ x'Gg . To:tf] :yfgdf af]6 la?jf nufPdf kfgLnfO{ 
/f]Sg dbt k'U5 .  

-v_ klx/f] (Landslide)

kxf8 jf le/fnf] hldgsf] s'g} efu jf r6\6fg 5'l6\6P/ tnlt/ ;g]{ lj|mofnfO{ klx/f]  
elgG5 . ;fdfGotof jiff{ofddf d';nwf/] kfgL kbf{ jf nfdf] ;do;Dd jiff{ ePsf] cj:yfdf 
hldgd'lg kfgL ;f]l;P/ hldg un]/ sdhf]/ x'G5 . o; cj:yfdf kxf8 jf le/fnf]  
ef}uf]lns agfj6 ePsf] :yfgdf sdhf]/ hldg jf r6\6fg c8\g g;sL tnlt/ emb{5 . o;/L  
klx/f] hfg] ub{5 .

sf/0f, c;/ / /f]syfdsf] pkfo 

k|fs[lts tyf dfgjLo sf/0fn] ubf{ klx/f] hfG5 . jiff{ofddf a9L kfgL kgf{n] klx/f] 
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hfG5 . To:t} e"sDkn] ubf{ hldg sdhf]/ eO{ klx/f] hfG5 . le/fnf] / sdhf]/ 
hldgsf] agf]6 x'gfn] klg klx/f] hfG5 . jiff{ofddf w]/} kfgL kb{5 . s]xL kfgL hldgn] 
;f];]/ lnG5 . s]xL kfgL au]/ cGoGq k'U5 . jiff{, vf]nfgfnf / lxpF kUn“bf cfPsf] 
kfgL jf s'g} hn;|f]t km'6]/ cfPsf] kfgLn] af9Lsf] ¿k lnG5 . o;n] hldgnfO{ v's'nf]  
agfp“5 . o:tf] x'“bf hldgsf] l9Ssf l9Ssf g} v:5 . 

e"sDkn] ubf{ hldg lr/flr/f x'g] ;Defjgf klg x'G5 . To:t} e"sDk hf“bf kfgLsf 
d'xfgx¿ y'lgg ;S5g\ . y'g]sf] kfgL km'6]/ af9L cfpg ;S5 . o;n] ubf{ klg klx/f] 
hfG5 .  af9L / klx/f] cfk;df ;DalGwt 5g\ . 

dfgjLo sf/0fx¿n] ubf{ klg klx/f] hfG5 . dflg;n] jg hª\un gfz ub{5g\ . To:t} 
dflg;n] r/g If]qx¿ df;]/ v]tLkftL ub{5g\ . le/kfvfdf klg v]tLkftL u5{g\ . o;n] 
ubf{ v's'nf] eO{ hldg sdhf]/ x'G5 . ;8s, gx/, k'n cflb lgdf{0fsf sfo{x¿ ubf{ 
j/k/sf] hldgsf] k|fs[lts cj:yf lau|G5 . o; lsl;dsf hldgx¿df kfgL kbf{ 
emg\ emg\ sdhf]/ eO{ klx/f] hfG5 . 

klx/f]n] k|fs[lts jftfj/0fnfO{ laufb{5 . o;n] jg hª\un, v]tLof]Uo hldg, af6f]3f6f] 
/ kfgLsf ;|f]tx¿nfO{ gfz ub{5 . ;fy} klx/f]n] dflg;sf] a;f]jf; If]qnfO{ klg lauf5{ . 
o;n] hLjhGt'sf] jf;:yfg / ltgsf] vfgfsf ;|f]tx¿nfO{ gfz ub{5 . To;}n] klx/f]n] 
k|fs[lts jftfj/0fnfO{ lauf/L leGg} lsl;dsf] k|fs[lts jftfj/0f klg agfpg ;S5 . 

klx/f]sf] /f]syfd ug]{ dxŒjk"0f{ e"ldsf dflg;sf] x'G5 . ;j{k|yd dflg;n] sdhf]/ 
lsl;dsf] hldgnfO{ laufg'{ x'“b}g . To:tf] hldgdf af]6 la?jf nufpg'k5{ . o;n] 
hldgnfO{ bl/nf] agfp“5 . jg hª\unfO{ hyfefjL sf6]/ gf:g' x'“b}g . jg hª\un 
gfl;Psf] 7fp“df af]6la?jf /f]Kb} hfg'k5{ . le/kfvfdf v]tLkftL ug{ x'Gg . To:tf]df 3f“; 
tyf af]6 la?jf nufP/ xl/ofnL a9fpg'k5{ . lgdf{0f sfo{ ePsf] :yfgsf] j/k/ 3f“; 
tyf af]6la?jf nufO{ lau|]sf] hldgnfO{ ;'wfg'{kb{5 . oL sfo{x¿n] hldgsf] k|fs[lts 
cj:yfnfO{ hf]ufO/fV5 . o;n] klx/f] hfg] ultnfO{ sd ub{5 . 

-u_  e"Ifo (Soil Erosion)

k[YjLdf ;dy/, le/fnf], vf]N;fvf]N;L k/]sf hldgx¿ x'G5g\ . s'g} hldg s8f / s'g}  g/d x'G5g\ . 
s'g} hldgsf] df6f] v's'nf] x'G5 eg] s'g} sl;Psf] x'G5 . o;n] hldg slt bl/nf] jf sdhf]/ 
5 eGg] hgfp“5 . hldgsf] agf]6cg';f/ s] slt e"Ifo x'G5 eGg] s'/f cg'dfg ug{ ;lsG5 . 
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s'g} klg hldgsf] df6f] lvP/ hfg' jf au]/ hfg' e"Ifo x'g' xf] . le/fnf] / 8f“8fsf“8f ePsf] 
hldgdf e"Ifo a9L x'G5 . e"Ifo k|fs[lts / dfgjLo sf/0fx¿n] ubf{ x'G5 . 

sf/0f, c;/ / /f]syfdsf] pkfo 

xfjf, x'/L jtf;, jiff{, af9L klx/f] h:tf k|fs[lts sf/0fx¿n] e"Ifo x'G5 . To:t} dflg;n] 
jftfj/0fdf ug]{ ljleGg ultljlwx¿n] ubf{ klg e"Ifo x'G5 . dflg;n] ;8s, ejg, k'n 
cflb lgdf{0f sfo{x¿ u5{g\ . To:t} le/kfvfdf v]tLkftL ug{sf nflu vghf]t u5{g\ . 
l;“rfOsf nflu gx/ (canal) lgdf{0f u5{g\ . oL dfgjLo sfo{x¿ x'g\ . oL sf/0fx¿n] 
ubf{ e"Ifo x'g ;S5 . e"IfonfO{ /f]syfd ug{ lgDglnlvt pkfox¿ ckgfpg ;lsG5 M 

-c_  hf]8;“u rn]sf] xfjfn] hldgsf] ;txsf] df6f] p8fP/ n}hfG5 . To:t} x'/L jtf;n] 
klg df6f] p8fp“5 . o:tf] ultljlw ;fwf/0f eP tfklg df6f]sf] gfz x'G5 . o;n] 
e"Ifosf] ult a9fpgsf nflu ;xof]u k'¥ofp“5 . v'nf kxf8x¿df j[If/f]k0f u/L 
jg hª\un a9fpg'k5{ . To:t} hldgsf] l:ylt x]/L 3f“; /f]k0f klg ug{ ;lsG5 .  
af]6 la?jf tyf 3f“;n] xfjf / x'/L atf;af6 df6f] p8fpg] ultnfO{ sd u/fp“5 . 

-cf_ jiff{ofddf a9L kfgL k5{ . kfgLn] hldgsf] ;txnfO{ lvofp“5 . hldg lvP/ 
df6f] au]/ hfG5 . a9L kfgL k/]df gbLgfnf, vf]nf / kfgLsf cGo ;|f]tx¿ a9\5g\ . 
ltgsf] ult a9L x'G5 / cfk\mgf] af6f] 5f]8L cGoGq aU5g\ . o;n] ubf{ af9L 
klx/f] cfp“g ;S5 . af9L klx/f]n] v]tLof]Uo hldg lauf5{ . o;n] dflg; / 
kz'kG5Lsf] jf;:yfg klg gf]S;fg ub{5 . af9L klx/f]af6 x'g] e"Ifo /f]Sgsf nflu 
hldgdf kfgL aUg] 9nx¿ lgdf{0f ug'{k5{ . o;n] ubf{ kfgL hyfefjL ¿kdf aUg  
kfp“b}g . e"Ifosf] ult sd x'G5 . 
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-O_  dflg;n] hldgnfO{ ljleGg lsl;dn] k|of]u u5{g\ . v]tLkftL ug{ hldg hf]T5g\ . 
o:tf] ubf{ xfjf, x'/Ln] df6f] p8fP/ n}hfG5 . To:t} kfgL kbf{ v's'nf] hldgaf6 w]/} 
df6f] aU5 . o;n] e"Ifosf] ult a9fp“5 . v]tLof]Uo hldgsf] w]/} e"Ifo ePdf 
s[lif pTkfbg klg 36\5 . le/kfvf, 8f“8fsf“8fsf] hldgdf v]tLkftL ubf{ u/f  
agfpg'k5{ . hldgsf] bfof“ afof“af6 s'n];f] agfO{ kfgL aufpg'k5{ . o;n] hldg 
eTsg / df6f] aUg /f]lsG5 . o; sfo{n] e"IfonfO{ sd u/fp“5 . 

-O{_  dflg;n] ;8s, k'n, gx/, ejg, 3/ h:tf lgdf{0fsf sfo{x¿ ubf{ hldg eTsfp“5g\ . 
oL sfo{x¿sf nflu hldg vGbf hldgsf] df6f] w]/} lg:sG5 . df6f] klg v's'nf] 
x'G5 . o;f] ubf{ Ps 7fp“sf] df6f] gfl;P/ csf]{ 7fp“df k'U5 . jiff{sf] kfgLn] To:tf] 
df6f] aufP/ cGoGq k'¥ofp“5 . o;n] Ps 7fp“df vfN8f] / csf]{ 7fp“df cUnf] hldg 
agfp“5 . ;8s lgdf{0f ePkl5 le/fnf] hldgsf] bfof“ afof“F af]6la?jf jf 3f“; 
nufpg'k5{ . olb Toxf“ af]6la?jf, 3f“;kft 5 eg] ltgnfO{ hf]ufpg'k5{ . o:tf] 
ubf{ hldg lvOg / e"Ifo x'g /f]lsG5 . 

-P_  dflg;n] h:t} M sf7 bfp/f, :ofpnf, 3f“;kft cflb jg k}bfjf/x¿ k|of]u u5{g\ . 
o;f] ubf{ jg hª\unsf af]6la?jf gfl;G5g\ . hldg v'nf x'G5 . v'nf hldg 
sdhf]/ x'G5 . hldgaf6 3f“; lgsfNbf klg hldg ;'Vvf x'G5 . To:t} r/g If]qdf 
ufO{a:t' rbf{ hldgsf] df6f] v's'nf] x'G5 . o:tf] :yfgdf e"Ifo x'G5 . jg hª\undf 
a9L e"Ifo ePdf jg hª\un 36\g yfN5 . o;n] ubf{ ToxfF a:g] kz'kG5Lx¿sf] 
hLjg k4lt lau|g yfN5 . hldg lvOg] /  ;'Vvf x'g] x'G5 . To;}n] r/g If]qnfO{  
hf]ufpgsf nflu nuftf/ r/g u/fpg' x'“b}g . ljleGg r/g If]qx¿df kfn}kfnf] 
r/g u/fpg'k5{ . 

-3_ cfunfuL (Fire)

a;f]af; If]q jf jg hª\undf crfgs cfuf] 
nfUg'nfO{ cfunfuL elgG5 . jg hª\un,  rf}/,  
v/af/L h:tf If]qx¿df cfunfuL x'g'nfO{ 89]nf] 
nfUg' elgG5 . udL{sf] ;dodf ljleGg 7fp“x¿df 
cfunfuL ePsf] s'/f xfdL ;'G5f}“ . cfunfuLn] ubf{ 
w]/} wghg / a;f]af; If]qx¿ gi6 ePsf] ;'lgG5 . 
jg hª\undf cfunfuL x'“bf w]/} jg hª\un / hLjhGt'x¿ gi6 x'G5g\ . 
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sf/0f, c;/ / /f]syfdsf] pkfo 

cfunfuL k|fs[lts tyf dfgjLo sf/0fdWo] s'g} Psn] ubf{ x'G5 . r6\ofª kbf{ cfunfuL 
x'G5 . of] k|fs[lts sf/0f xf] . dflg;n] cfuf]nfO{ x]nr]j|\mofO“ u/L hxfF kfof] ToxL“ 
kmfNgfn] cfunfuL x'G5 . r'/f]6sf] 7'6f / cfuf]sf] lemNsf hyfefjL kmfNgfn] klg 
cfunfuL x'G5 . ;;fgf s]6fs]6Lx¿n] cfuf] tyf ;nfO{sf] b'?kof]u ugf{n] klg cfunfuL  
x'G5 . cfunfuLn] ubf{ dflg;sf] a;f]af; If]q lau|G5 . ufdL{sf] ;dodf g]kfnsf] kxf8L 
/ t/fO{ e]udf cfunfuL ePsf] va/ w]/} ;'lgG5 . o:tf] cfunfuLn] wg hgsf] w]/} 
gfz x'G5 . jg hª\undf 8“9]nf] nfUbf af]6la?jfx¿sf] gfz x'G5 . w]/} kz'kG5Lx¿ 
db{5g\ . k|fs[lts jftfj/0f lau|G5 . 

dflg;n] k|fs[lts sf/0faf6 x'g] cfunfuLnfO{ /f]Sg ;Sb}gg\ . t/ cfunfuL ePkl5 eg] 
lgoGq0f ug{ ;S5g\ . dflg;n] xf]l;of/k"j{s ;nfO{, cfuf] / OGwgsf ;fwgx¿ k|of]u 
u/]df nfk/jfxLaf6 x'g] cfunfuL /f]Sg ;lsG5 . 

cfÇgf] ljBfno glhssf hldgdWo] tnsf a'“bfx¿sf cfwf/df s'g} Ps hldg cjnf]
sg u/ M

-s_  hldgsf] l:ylt s:tf] 5 <

-v_  hldg s] s] sfddf k|of]u ePsf] 5 <

-u_  To; hldgsf] e"Ifo ePsf] 5 ls 5}g < lsg < 

pSt a'“bfx¿sf cfwf/df cfkm"n] cjnf]sg u/]sf] hldgsf af/]df 5f]6s/Ldf 
j0f{g u/ . 

dfgjLo sf/0f (Human Cause)

dflg;n] g} Jfftfj/0fdf ePsf ;|f]t tyf ;fwgx¿ k|of]u ub{5g\ . dflg;sf] cfjZostf 
k"/f ug{sf nflu jftfj/0fsf j:t'x¿ k|of]u x'G5g\ . dflg;n] cGgkft pTkfbgsf nflu 
hldgsf] k|of]u u5{g\ . To:t} kfgL vfg, ;/;kmfO ug{, l;“rfO ug{, lah'nL lgsfNg] 
h:tf sfo{x¿df k|of]u x'G5 . 9'ª\uf, df6f], afn'jf lgdf{0f sfo{x¿df k|of]u x'G5g\ . 
o;/L dflg;n] cfˆgf] cfjZostf k"/f ug{sf nflu jftfj/0fLo ;|f]tx¿ k|of]u u5{g\ . 
oL j:t'x¿ dflg;n] k|of]u ubf{ s'g ¿kdf s] slt k|of]u ub{5g\ eGg] s'/f dxŒjk"0f{ 

lj|mofsnfk @ 



lj1fg tyf jftfj/0f, sIff –^

x'G5 . ltgsf] plrt lsl;dn] k|of]u ub}{ ltgnfO{ hf]ufpg] sfo{ u/]df jftfj/0f x|f; 
x'“b}g . t/ ltgsf] clt / hyfefjL k|of]u u/]df jftfj/0fdf x|f; cfp“5 . dfgjLo 
oL sfo{x¿n] af9L, klx/f], e"Ifo / cfunfuL h:tf sfo{x¿nfO{ klg ;xof]u k'¥ofp“5g\ 
eGg] xfdLn] kl9;Sof}“ . To;}n] dfgjLo ljleGg sfo{x¿n] ubf{ jftfj/0fdf x|f;  
x'G5 . tLdWo] s]xL k|d'v dfgjLo sfo{x¿ oxfF cWoog ug]{ 5f}“ . 

sf/0f, c;/ / /f]syfdsf] pkfo 

hg;ª\Vof j[l4, k|fs[lts ;|f]tsf] cTolws k|of]u, ;x/Ls/0f / pBf]uwGbf ;~rfng 
h:tf kIfx¿n] jftfj/0fnfO{ x|f; ub{5 . oL kIfx¿sf sf/0f, c;/ / pkfox¿ xfdL 
oxfF cWoog ug]{ 5f}“ .

-c_ hg;ª\Vof j[l4 ljZjsf] Ps 
hl6n ;d:of xf] . dflg;nfO{ 
rflxg] jf;:yfg, vfBj:t', 
nTtf sk8f, cf}ifwL, kfgL h:tf 
j:t'x¿ jftfj/0faf6 g} k|fKt  
x'G5g\ . sd hg;ª\Vof ePdf 
jftfj/0fLo j:t'sf] k|of]u sd 
x'G5 . t/ hg;ª\Vof w]/} 
ePdf ltgsf] k|of]u a9\5 . 
sd hg;ª\Vof x'“bf sd vfBj:t' eP k'U5 . hg;ª\Vof a9\gf;fy vfBj:t' a9L 
cfjZos x'G5 . o;n] hldgsf] k|of]u a9L x'G5 . vfBj:t'sf] dfu a9gfn] d"No 
klg a9\5 . o;/L hg;ª\Vof j[l4 x'“bf s'g} klg jftfj/0fLo ;|f]tx¿sf] k|of]u 
a9\5 . dflg;sf] ;ª\Vof a9\gfn] jf;:yfg klg a9L cfjZos x'G5 . kmf]xf]/d}
nf a9\5 . kmn:j¿k ltgn] jftfj/0fnfO{ x|f; ub{5 . To;}n] hg;ª\Vof lgoGq0f 
ug{ dflg;df r]tgf clej[l4 u/fpg'k5{ . hg;ª\Vof lgoGq0f ug]{ af/] k|rf/ 
k|;f/ x'g'k5{ . b]zn] wfGg ;Sg] lsl;dsf] dfq hg;ª\Vof x'g' cfjZos x'G5 . 

-cf_  dflg;n]  jg hª\un, hldg, vlgh kbfy{, kfgL, h8La'6L h:tf k|fs[lts ;|f]t 
w]/} k|of]u ug{ x'Gg . Psflt/ ltgsf] w]/} k|of]u ug]{ csf]{lt/ ltgnfO{ hf]ufpg] 
sfo{ gug]{ rng klg 5 . o:tf] ubf{ ePsf] k|fs[lts ;|f]t 36\g yfN5 . s'g} 

gbL vf]nfdf 9n ld;fPsf]
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s'g} ;|f]tx¿  gfl;G5g\ . o;n] jftfj/0fdf x|f; Nofp“5 . To;}n] k|fs[lts  
;|f]t s] slt 5 eGg] a'emL ltgsf] k|of]u ug]{ afgL a;fNg'k5{ . ltgsf] sd  
k|of]u ug'{k5{ . ltgsf] k|of]usf ;fy} hf]ufpg] sfo{ ug'{ cfjZos x'G5 . 

-O_  dflg;n] ljsf; ub}{ hf“bf 7'nf 7'nf ;x/ agfp“5g\ . lj:tf/} ufp“df kl/jt{g cfO{ 
7'nf] ufp“ jf ;x/ aG5 . o;n] ubf{ hldg, jg hª\un, k|fs[lts :yn, hnfzo, 
rf}/ cflb lau|G5 . ltgsf] l:ylt lau|gfn] jftfj/0fdf x|f; Nofp“5 . 

-O{_  ljsf;sf nflu dflg;n] ljleGg lsl;dsf pBf]uwGbfx¿ ;~rfng u5{g\ . lrgL 
pBf]u ;~rfngsf nflu pv' v]tL ul/G5 . kmlg{r/ pBf]u ;~rfngsf nflu jg 
hª\unaf6 sf7 lgsflnG5 . o;/L pBf]uwGbf ;~rfngsf nflu rflxg] sRRff 
kbfy{ jftfj/0fLo ;|f]tx¿af6 g} k|fKt x'G5g\ . w]/} pBf]u ePdf rflxg] hlt sRrf 
kbfy{ pknAw x'“b}g . o;f] ubf{ jftfj/0fLo ;|f]tsf] a9L k|of]u x'G5 . ;fwg tyf 
;|f]tx¿sf] clt k|of]un] jftfj/0fnfO{ lauf5{ . 

 pBf]uaf6 w'nf], w'jf“ / kmf]xf]/d}nf lg:sG5 . o;n] jftfj/0fsf] cj:yf lau|g 
yfN5 . jftfj/0fdf x|f; cfp“5 . To;}n] jftfj/0fdf ePsf ;|f]tx¿nfO{ Wofgdf  
/fvL pBf]uwGbf ;~rfng ug'{k5{ . ltgaf6 jftfj/0fdf kfg]{ c;/x¿ sd  
ug]{ pkfox¿ klg ckgfpg'k5{ . o;f] ubf{ jftfj/0f klg hf]luG5 / dflg;sf] 
cfjZostf klg k"/f x'“b} hfG5 . 

-p_ ;8s, k'n, gx/ cflb lgdf{0fsf sfo{x¿ jftfj/0fdf x'G5g\ . logn] ubf{ hldg 
cUnf] tyf xf]rf] x'G5 . kfgLsf d'xfgx¿ lau|g ;S5g\ . o;n] ToxfF ePsf dflg; 
/ cGo hLjhGt'sf] hLjg z}nLdf afwf k'U5 . o;af6 jftfj/0fsf] l:yltdf x|f; 
cfp“5 . To;}n] lgdf{0fsf sfo{x¿ ;“u;“u} jftfj/0f ;+/If0fsf sfo{ klg ug'{k5{ . 
of] dflg;sf] st{Jo klg xf] . 

cfk\mgf] a;f]af; If]qdf dflg;n] u/]sf sfo{x¿dWo] s'g} Pp6f 5gf]6 u/ . To; sfo{sf  
af/]df tnsf a'“bfx¿sf cfwf/df /fd|/L cWoog u/ .  

 -s_ dfgjLo sfo{sf] gfd ==============================
 -v_ cfkm"n] 5gf]6 u/]sf dfgjLo sfo{af6 ePsf kmfObfx¿
 -u_ pSt dfgjLo sfo{af6 jftfj/0fdf k/]sf /fd|f jf g/fd|f c;/x¿
 -3_ jftfj/0fdf k/]sf g/fd|f c;/x¿ /f]syfd ug{sf nflu :yfgLo :t/df 

ePsf k|of;x¿ .

lj|mofsnfk #



lj1fg tyf jftfj/0f, sIff –^

pSt k|Zgx¿sf] hjfkmsf cfwf/df cfkm"n] 5gf]6 u/]sf dfgjLo sfo{sf af/]df  

5f]6s/Ldf j0f{g u/ .

kl/of]hgf sfo{

!= cfÇgf] ljBfno j/k/sf] ;/;kmfOsf] cj:yf s:tf] 5 < cjnf]sg u/L ljBfnosf]  
;/;kmfOsf ;DaGwdf k|ltj]bg tof/ u/ .

@=  cfÇgf] a;f]af; If]q glhssf] s'g} Ps kfgLsf] ;|f]t cjnf]sg u/ . kfgLsf]  
;|f]tsf] cj:yf, ;+/If0fsf nflu ug'{kg]{ j}slNks pkfox¿ pNn]v u/L k|ltj]bg 
tof/ u/ .

;f/f+z 

!= jftfj/0f x|f; zAbn] s'g} klg jftfj/0fLo kIfsf] u'0f jf :t/df x|f; x'g' eGg]  
hgfp“5 . 

@=  jftfj/0f x|f; k|fs[lts / dfgjLo sf/0fx¿n] ubf{ x'G5 .  

#= e"sDk, Hjfnfd'vL, af9L klx/f], r6\ofª, lxdkft, e"Ifo cflb k|fs[lts sf/0fx¿n] 
ubf{ jftfj/0f x|f; x'G5 .

$= k|fs[lts ;|f]tsf] clt k|of]un] jftfj/0fdf x|f; cfp“5 .

cEof;

!=  vfnL 7fp“df ldNbf] zAb e/ M

 -s_  jg hª\un dfl;“bf ================= v's'nf] x'G5 .

 -v_  hg;ª\Vof j[l4 x'“bf ==================== a9L k|of]u x'G5g\ . 

 -u_  af9L klx/f]n] =========================== gf]S;fg ub{5 . 

 -3_  jftfj/0f ;a}sf]  ==================== ynf] xf] .  

 -ª_  jftfj/0fLo x|f; dfgjLo / =======================sf/0fx¿n] ubf{ x'G5 . 
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@=  tnsf k|Zgx¿sf] pŒf/ n]v M

 -s_ jftfj/0f x|f; eg]sf] s] xf] < Ps pbfx/0f;lxt n]v . 

 -v_  e"Ifosf s'g} rf/cf]6f sf/0fx¿ n]vL 5f]6f] j0f{g u/ . 

 -u_ cfunfuLaf6 x'g] s'g} tLgcf]6f c;/x¿ n]v .

 -3_ dflg;n] ug]{ lgdf{0f sfo{x¿n] s;/L jftfj/0fdf x|f; Nofp“5 < s'g} Ps 
lgdf{0f sfo{sf] pbfx/0f;lxt n]v . 

#= tnsf] lrq cWoog u/L !%) zAbdf j0f{g u/ M 



lj1fg tyf jftfj/0f, sIff –^

jftfj/0f ;+/If0fsf] cfjZostf 

(Need of Environmental Conservation)

Jfftfj/0f ;+/If0f jftfj/0fLo kIfx¿;“u ;DalGwt x'G5 . k|fs[lts, h}ljs, ;fdflhs 
tyf ;f+:s[lts h:tf 7'nf7'nf kIfx¿ jftfj/0fcGtu{t k5{g\ . logsf] ;+/If0f ug'{  
u/fpg' dflg;sf] st{Jo xf] . ;+/If0fsf] zflAbs cy{ hf]ufpg', hu]gf{ ug'{, ;b'kof]u 
ug'{ / j[l4 ug'{ xf] . jftfj/0fsf] ;fdfGo cy{, dxTTj, hg;ª\Vof / ljsf;;“u ePsf 
cGt/;DaGwaf/] xfdLn] cWoog ul/;s]sf 5f}“ . oL kIfx¿;“u ;+/If0fnfO{ uf“;]/ jftfj/0f  
;+/If0fsf] cfjZostfaf/] xfdL oxfF cWoog ug]{ 5f}“ . 

-s_ ;femf jf;:yfg

k[YjL Ps sf]dn es'G8f] h:tf] 5 . o;df afbn, dxf;fu/, xl/of] kg tyf df6f]  

/x]sf] 5 . csf]{ zAbdf eGg'kbf{ hldg, hnfzo, jg hª\un, kz'kG5L h:tf ljleGg 
k|fs[lts j:t'x¿ k[YjLdf 5g\ . To:t} oxfF dfgj lgld{t ejg, ;8s, gx/, vf]tLkftL 
cflb 5g\ . k[YjL ;a} hLjhGt'sf] jf;:yfg xf] . Ps hLjhGt'n] csf{nfO{ hLjg lgjf{x 
ug{ ;xof]u k'¥ofPsf x'G5g\ . jftfj/0fsf] s'g} kIf h:t} M hldg lau|]df, kfgLsf  
;|f]tx¿ gfl;Pdf, tfntn}of lau|]df jf;:yfg lau|g yfN5 . t;y{ ;femf jf;:yfgnfO{ 
hf]ufpgsf nflu jftfjf/0f ;+/If0f cTofjZos x'G5 . 

-v_ k|fs[lts ;|f]tsf] hu]gf{

k|fs[lts ;|f]tcGtu{t xfjf, kfgL, hldg, kz'kG5L, vlgh kbfy{ cflb kIfx¿ kb{5g\ . 
logsf] k|of]ulagf ljsf; sfo{x¿ ;Dej x'“b}g . dflg;sf] cfjZostf klg k"/f x'“b}g . logsf] 
cfjZostf 5 eGb}df k|fs[lts ;|f]tsf] clt k|of]u ug{ x'Gg . k|fs[lts ;|f]tsf] ;+/If0f ug'{ 
eg]sf] jftfj/0f ;+/If0f ug'{ xf] . k|fs[lts ;|f]tsf] dxTTj tyf cfjZostf a'emL To;nfO{ 
k|of]udf Nofpg'k5{ . o;f] ubf{ dfq jftfj/0f ;+/If0fdf ;xof]u k'U5 . 

-u_ hLjhGt'sf] l6sfp

hLjhGt' jftfj/0fsf] Ps dxŒjk"0f{ ;d'bfo xf] . ;a} hLjhGt'sf cfcfk\mg} cfjZostf 
/ rfxgfx¿ x'G5g\ . kz'kG5Lx¿ jftfj/0fdf ldn]/ af“lr/x]sf x'G5g\ . hldg, ?v, 
kfgL, xfjf h:tf jftfj/0fLo kIfx¿df pgLx¿sf] jf;:yfg x'G5 . pgLx¿n] cfk\mgf] vfg]s'/f 
jftfj/0faf6 g} kfO/x]sf x'G5g\ . dflg; Ps ;j{>]i7 ljj]szLn k|f0fL xf] . dflg;n] 
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jftfj/0fdf ePsf hLjhGt'af6 cfkm"nfO{ cfjZos kg]{ j:t'x¿ lnG5g\ . dflg;n] 
ufO{j:t', e}“;L h:tf kz'kG5Laf6 b'w, bxL cflb k|fKt ub{5g\ . 

kz'kG5L df;'sf nflu w]/} k|of]u x'G5 . cfocfh{gsf nflu dflg;n] kz'kG5Lsf] rf]/L 
l;sf/ klg ub{5g\ . To;}n] dflg;sf nflu kz'kG5L Ps ;xof]uL ldq x'g\ . jftfj/0fdf 
ePsf s'g} hLjhGt'nfO{ hyfefjL dfg]{, ltgsf] jf;:yfg laufg]{, ltgsf] cfxf/ k4ltnfO{ gf:g] 
h:tf sfo{x¿ dflg;n] ug{ x'“b}g . o;f] ubf{ hLjhGt'sf] cj:yf lau|b} hfG5 . jftfj/0f 
;+/If0flagf hLjhGt'nfO{ o; k[YjLdf l6sfO/fVg ;lsGg . To;}n] dflg;n] hLjhGt'sf]  
;+/If0f ug'{k5{ . hLjhGt'nfO{ l6sfpgsf nflu jftfj/0f hf]ufpg' cfjZos x'G5 . 

-3_ vfgfsf] lg/Gt/tf

hLjhGt'sf nflu rflxg] vfgfsf] ;|f]t jftfj/0f xf] . s'g} hLjhGt' xl/of af]6la?jfaf6 
pTkfbg ePsf j:t'x¿ vfP/ af“R5g\ . s'g}n] c¿sf] df;' klg vfG5g\ . vfgfsf] rj|m 
jftfj/0fdf rln/xG5 . dflg;n] hldgdf v]tLkftL u/]/ cGg afnL pTkfbg ub{5g\ . 
To:t} jg hª\unaf6 kmnkm'n, h8La'6L, sGbd"n cflb k|fKt ub{5g\ . kz'kG5Ln] hldg, 
hnfzo, jg hª\unaf6 cfˆgf] vfgf k|fKt ub{5g\ . oL jftfj/0fLo kIfx¿ lau|]df 
hLjhGt'n] kfpg] vfgfsf] rj|m lau|G5 . o;n] hLjhGt'nfO{ af“Rg jf o; wtL{df l6Sg 
sl7g x'G5 . o;f] ePdf jftfj/0f lau|g yfN5 . To;}n] hLjhGt'nfO{ cfjZos kg]{ 
vfgf lg/Gt/ ¿kdf pknAw u/fpgsf nflu jftfj/0fsf] hu]gf{ ug'{k5{ . 

-ª_ ;dfhsf] ljsf;

dflg;n] cfÇgf] ;dfhnfO{ hf]ufO/fVg'k5{ . o;nfO{ l6sfpg jftfj/0fLo ;|f]tx¿  
hf]ufpg' cfjZos x'G5 . ;dfhdf lg/Gt/ ¿kdf s'g} g s'g} lsl;dsf] ljsf; eO/xG5 . 
To:tf] ljsf; ef}lts kIf, ;fdflhs kIf, ;f+:s[lts kIfx¿dWo] s'g} g s'g};“u ;DalGwt  
x'G5 . jftfj/0fsf s'g} klg ;|f]t lau|g yfn]df ;dfhsf] ljsf;nfO{ afwf k'U5 . v]tL  
of]Uo hldg lau|]df dflg;sf] vfgf sd x'G5 . jg hª\un gfl;Pdf kz'kG5L 36\g  
yfN5g\ . kfgLsf ;|f]tx¿ lau|]df hLjhGt'nfO{ vfgf / cGo sfo{sf nflu cfjZos  
kg]{ kfgL sd x'G5 . o;/L jftfj/0fLo ;|f]tx¿ gfl;g glbgsf nflu jftfj/0f ;+/If0f  
ug'{k5{ . o;f] ugf{n] dfgjLo ;dfhsf] ljsf; x'G5 . dfgjLo ;dfh lbuf] ¿kdf /xG5 . 
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;+/lIft If]qsf] kl/ro (Introduction to Protected Area) 

k|fs[lts ;|f]tsf] ;+/If0f ug{sf nflu /fli6«o lgs'~h, jGohGt' cf/If / l;sf/  
cf/If / ;+/If0f If]q :yfkgf ePsf 5g\ . logLx¿nfO{ ;+/lIft If]q elgG5 . logaf6 tL 
:yfgx¿sf] hldg, hn;|f]]t, jg hª\un, jGohGt' cflb k|fs[lts ;|f]tx¿sf] ;+/If0f ug{ 
;xof]u k'U5 . o;af6 k|fs[lts ;|f]t tyf ;fwgsf] cg;'Gwfg ug{ / ko{6s ljsf; ug{ 
dbt k'U5 . ;fy} Toxf“sf] k|fs[lts If]qx¿sf] ;+/If0f / ;+jw{g eO/xG5 . /fli6«o lgs'~h, 
jGohGt' cf/If, l;sf/ cf/If / ;+/If0f If]qsf af/] oxf“ xfdL ;fdfGo cWoog ug]{ 5f}“ .

-s_ /fli6«o lgs'~h (National Park)

k|fs[lts jftfj/0f, jGohGt' / jg:kltsf] ;+/If0fsf nflu 5'6\ofPsf] If]q /fli6«o lgs'~h 
xf] . o;n] e"Ifo x'gaf6 klg hf]ufp“5 . /fli6«o lgs'~hsf] Joj:yfkgn] To; If]qsf] 
k|fs[lts jftfj/0f ;+/If0f ub{5 . lgs'~h Joj:yfkgn] tf]s]cg';f/ Toxf“sf k|fs[lts 
;|f]tx¿sf] k|of]u klg ul/G5 . 

g]kfnsf] ef}uf]lns If]q / cfjZostfcg';f/ ljleGg If]qx¿df /fli6«o lgs'~hx¿ :yfkgf 
ul/Psf 5g\ . g]kfndf !@ cf]6f /fli6«o lgs'~hx¿ 5g\ . lrtjg /fli6«o lgs'~h, 
;u/dfyf /fli6«o lgs'~h, nfª6fª /fli6«o lgs'~h, /f/f /fli6«o lgs'~h, z]–kmf]S;'G8f] 
/fli6«o lgs'~h, vKt8 /fli6«o lgs'~h, dsfn' j?0f /fli6«o lgs'~h, alb{of /fli6«o 
lgs'~h, lzjk'/L /fli6«o lgs'~h, af“s] /fli6«o lgs'Gh, z'Snfkmf“6 /fli6«o lgs'~h /  
k;f{ /fli6«o lgs'~h :yfkgf ePsf 5g\ . 

lrtjg /fli6«o lgs'~h g]kfnsf] t/fO{ If]qdf kb{5 . of] lrtjg, dsjfgk'/ / 
k;f{ lhNnfx¿df km}lnPsf] 5 . o; lgs'~hgdf af3, efn', lrt'jf, clhª\u/ h:tf  
yl/yl/sf hgfj/ kfOG5 . oxf“ Ps l;ª\u] u}“8fsf] ljz]if dxTTj 5 . ;u/dfyf  
/fli6«o lgs'~h k|b]z ! sf] ;f]n'v'Da' lhNnfdf /x]sf] 5 . oxfF uf]a|];Nnf, ef]hkq, w'kL, 
u'/f“; h:tf jg:klt 5g\ . s:t'/L d[u, yf/, 3f]/n, emf/n, 8f“km], sflnh, lxds'v'/f, 
lxdr'Rr] sfux¿ h:tf kz'kG5Lx¿ oxf“ /xG5g\ . nfª6fª /fli6«o lgs'~h /;'jf, 
g'jfsf]6 / l;Gw'kfNrf]s lhNnfdf km}lnPsf] 5 . oxf“ vf]6];Nnf, v;'{, u'/f“; h:tf jg:klt 
kfOG5g\ . oxf“ lrt'jf, /ftf] kf08f, lxdfnL efn', yf/, 3f]/n h:tf hgfj/x¿ 5g\ . 

/f/f /fli6«o lgs'~h g]kfnsf] lxdfnL If]qdf kb{5 . o;sf] If]q d'u' / h'Dnf lhNnfdf  
km}lnPsf] 5 . /f/f /fli6«o lgs'~hdf /f/f tfnsf] ljz]if dxŒj 5 . ToxfF lxdfnL efn', 
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s:t'/L d[u cflb 5g\ . z]–kmf]S;'G8f] /fli6«o lgs'~h 8f]Nkf / d'u' lhNnfdf km}lnPsf] 
5 . lxd lrt'jf, ltAatL v/fof] h:tf hgfj/ / ljleGg lsl;dsf r/fr'?ª\uL oxfF 
kfOG5g\ . oxfF ljleGg lsl;ddf u'Dafx¿ klg 5g\ . 

vKt8 /fli6«o lgs'~h g]kfnsf] s0ffnL{ k|b]zdf k5{ . of] lgs'~h aemfª, afh'/f, 
8f]6L / cf5fd lhNnfx¿df km}lnPsf] 5 . s:t'/L d[u, 3f]/n, lrt'jf, hª\unL s's'/,  
/ftf] af“b/, 8f“km], d'gfn h:tf kz'kG5Lx¿ oxfF kfOG5g\ . dsfn' j?0f /fli6«o lgs'~h 
;ª\v'jf;ef / ;f]n'v'Da' lhNnfx¿df km}lnPsf] 5 . s:t'/L d[u, 3f]/n, lxdfnL yf/ h:tf 
hgfj/x¿ oxfF kfOG5g\ . alb{of /fli6«o lgs'~h alb{of lhNnfdf kb{5 . af3, lrt'jf, 
s[i0f;f/, lrTtn, hª\unL xfTtL / ljleGg lsl;dsf r/fr'?ª\uL oxf“ kfOG5g\ . lzjk'/L 
/fli6«o lgs'~h sf7df8f}“ lhNnfdf /x]sf] 5 . oxf“ ;fgfb]lv 7'nf;Ddsf af]6la?jfx¿ 
5g\ . o; lgs'~hn] hnfwf/sf] ;+/If0f ug{ ;xof]u k'¥ofPsf] 5 . hª\unL a“b]n, lrQn, 
lrt'jf h:tf hgfj/x¿ o; lgs'~hdf /x]sf 5g\ .

z'Snfkmf“6f /fli6«o lgs'~h s~rgk'/ lhNnfdf kb{5 . hª\unL xfQL, kf6] af3, lrt'jf, 
h/fof], lrTtn h:tf hgfj/x¿ oxfF kfOG5g\ . k;f{ /fli6«o lgs'~h lrtjg, dsjfgk'/, 
k;f{ / af/f lhNnfx¿df km}lnPsf] 5 . o; cf/Ifdf hª\unL xfTtL, h/fof], a“b]n / 
ljleGg lsl;dsf r/fr'?ª\uL /x]sf 5g\ .  

-v_ jGohGt' cf/If (Wildwilfe Reserve)

jGohGt' tyf kz'kG5Lsf] ;+/If0fsf nflu 5'6\ofOPsf If]qx¿ cf/If x'g\ . ltgsf]  
;+/If0fsf nflu tL :yfgx¿sf] Joj:yfkg ul/G5 . g]kfndf Pscf]6f sf];L6Kk'  
cf/If 5 .  sf];L6Kk' jGohGt' cf/If ;'g;/L,;Kt/L tyf pbok'/ lhNnfdf km}lnPsf]  
5 . o; If]qdf ljleGg jg:klt 5g\ . hª\unL a“b]n, nu'gf, as'Nnf, u?8, ;f/; h:tf 
kz'kG5L o; cf/Ifdf kfOG5g\ . 

-u_ l;sf/ cf/If (Hunting Reserve)

l;sf/ cf/If klg g]kfndf :yfkgf ePsf] 5 . g]kfndf Ps dfq  o:tf] cf/If  
/x]sf] 5 . o:tf] If]qdf jGohGt' tyf kz'G5Lx¿sf] Joj:yfkg ul/G5 . l;sf/ ug{sf 
nflu l;sf/Lx¿nfO{ o; If]qdf cg'dlt lbOG5 . o:tf] p2]Zosf nflu 9f]/kf6g l;sf/  
cf/If :yfkgf ePsf] xf] . 

-3_ ;+/If0f If]q (Conservation Area)

k|fs[lts jftfj/0f tyf k|fs[lts ;|f]t hf]ufpgsf nflu ;+/If0f If]q :yfkgf  
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ul/Psf] 5 . ;+/If0f If]qn] k|fs[lts ;|f]tx¿sf] /fd|/L ljsf; tyf ;+/If0f ug{sf nflu  
;xof]u k'¥ofp“5 . g]kfndf ^ cf]6f ;+/If0f If]qx¿ 5g\ . cGgk"0f{ ;+/If0f If]q, dsfn' 
j?0f ;+/If0f If]q, s~rghª\3f ;+/If0f If]q, uf}/L zª\s/ ;+/If0f If]q, s[i0f;f/ ;+/If0f 
If]q / dgf:n' ;+/If0f If]q :yfkgf ePsf 5g\ . 

ljBfno glhs ePsf] s'g} Ps k|fs[lts j:t' h:t} M hldg, af]6 la?jfdWo] s'g} Ps 
5gf]6 ug'{xf];\ . To;sf] kl/ro, dxŒj / hf]ufpg'kg]{ sf/0faf/] 5f]6f] j0f{g ug'{xf];\ . 

:yfgLo :t/df jftfj/0f ;+/If0f tyf ;+jw{gsf k|of;x¿  
(Local Efforts on Environmental  Conservation)

-s_ hgr]tgf

hg;ª\Vof j[l4n] ubf{ jftfj/0fLo ;|f]tx¿ a9L k|of]u x'G5g\ . To;}n] hg;ª\Vof 
lgoGq0faf/] hgr]tgf km}nfpg'k5{ . o:tf] sfo{ :yfgLo :t/df s'g} g s'g} ¿kdf     
eO/x]sf 5g\ . logn] hg;ª\Vof j[l4 x'gnfO{ sd ub{5 . kmn:j¿k logn] jftfj/0f  
;+/If0fsf nflu ;xof]u k'¥ofp“5g\ . 

-v_ PsLs[t ;+/If0f sfo{

;8s, k'n, gx/, 9n lgdf{0f h:tf sfo{x¿ eO/xG5g\ . oL lgdf{0f sfo{x¿n] jftfj/0fsf] 
l:yltnfO{ lauf5{ . o;n] hldg, kfgL, jg hª\un h:tf jftfj/0fLo kIfx¿nfO{ x|f;  
u5{ . To;}n] oL lgdf{0fsf sfo{x¿sf ;fy;fy} jftfj/0f ;+/If0f x'g'k5{ . oL sfo{x¿ 
:yfgLo :t/df x'“b} cfPsf 5g\ . kl/0ffdtM oL sfo{x¿n] jftfj/0f x|f; x'gaf6 arfp“5g\ . 

-u_ hg;xeflutf 

Jfftfj/0f hf]ufpgsf nflu ;a}sf] ;xeflutf rflxG5 . :yfgLo :t/df x'g] jftfj/0f  
;+/If0fsf sfo{x¿df hg;xeflutf u/fOG5 . hg;xeflutfn] jftfj/0f ;+/If0fdf 
dflg;sf] lhDd]jf/L a9fp“5 . :yfgLo :t/df jftfj/0f ;+/If0fdf hg;xeflutf a9fpg 
;s]df jftfj/0f hf]ufpg ;xof]u k'U5 . 

-3_ ;/;kmfO

;/;kmfOn] jftfj/0f x|f; x'gsf nflu s]xL xb;Dd sd ub{5 . kmf]xf]/d}nf hyfefjL 
y'kfgf{n] Toxf“sf] jftfj/0f b"lift x'G5 . To;n] Toxf“sf hLjhGt'nfO{ c;/ ub{5 . 
dflg;sf]  :jf:YonfO{ g} lauf5{ . To;}n] :yfgLo :t/df 3/, 6f]n, ;d'bfo cflbdf 
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jftfj/0f :jR5 /fVgsf nflu ;/;kmfO ug]{ u/fpg] sfo{x¿ x'G5g\ . o; sfo{n] 
jftfj/0f hf]ufpgsf nflu ;xof]u k'U5 .

;f/f+z

!= /fli6«o lgs'~h, jGohGt' cf/If / l;sf/ cf/Ifx¿nfO{ ;+/lIft If]q elgG5 .

@= ;+/lIft If]qx¿n] k|fs[lts jftfj/0fnfO{ hf]ufpg dbt k'¥ofp“5 . 

#=  jftfj/0f ;+/If0fdf ;a}sf] ;xeflutf rflxG5 . 

$= ljsf; lgdf{0f / jftfj/0f ;+/If0fsf sfo{x¿ Ps};fy ug'{k5{ . 

%= hgr]tgf hufpgfn] jftfj/0f hf]ufpgdf ;xof]u k'U5 . 

cEof; 

!=  vfnL 7fp“df ldNbf] zAb e/ M

 -s_  jftfj/0f ;+/If0f eGgfn] jftfj/0fLo kIfx¿ ================= ug'{ xf] .

 -v_  jftfj/0f ;+/If0f ugf{n] ;a} ==================== ;+/If0f ug{ ;xof]u k'U5 . 

 -u_  ;+/If0f If]qn] k|fs[lts jftfj/0fsf]  ======================== tyf hu]gf{ ub{5 . 

@=  tnsf k|Zgx¿sf] pQ/ n]v M

 -s_ jftfj/0f ;+/If0f lsg ug'{kb{5 < s'g} tLgcf]6f a'“bf n]vL j0f{g u/ . 

 -v_ /fli6«o lgs'~h lsg :yfkgf ul/Psf] xf] < 5f]6f] j0f{g u/ .

 -u_  jGohGt' cf/If0fn] kz'kG5fLsf] ;+/If0f ug{ s;/L dbt ub{5 . j0f{g u/ .

 -3_  jftfj/0fLo ;+/If0fdf ltdLn] s;/L ;xof]u ug{ ;S5f}“ < j0f{g u/ .
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@@@@ jftfj/0f / lbuf]  ljsf; 

lbuf] ljsf;sf] kl/ro (Introduction of Sustainable Development)

k[YjL ;a} hLjhGt'sf] ;femf ynf] xf] . dflg;, kz'kG5L, af]6la?jf / ;"Id hLjhGt'x¿sf] 
jf;:yfg k[YjL xf] . ltgn] cfkm"nfO{ af“Rg tyf hLjg ;~rfng ug{sf nflu cfjZos 
;a} vfg]s'/f k[YjLaf6 g} k|fKt u5{g\ . dflg;n] k[YjLdf ljleGg lsl;dsf ljsf; 
sfo{x¿ u5{g\ . k[YjLdf ;fgf 3/b]lv 7'nf 7'nf uugr'DaL ejg lgdf{0f u5{g\ . k[YjLdf 
;8s, k'n, ;'?ª, l;“rfOsf gx/ h:tf lgdf{0f sfo{x¿ eO/x]sf x'G5g\ . To:t} pBf]u 
;~rfng, cfw'lgs s[lif sfo{, lah'nL tyf ;~rf/sf ;fwgx¿sf] ljsf; tyf k|of]u 
eO/xG5g\ . oL ;a} ljsf; lgdf{0fsf sfo{x¿ k[YjLdf g} x'G5g\ . 

pko'{St ljsf; sfo{x¿ dflg;sf] lxtsf nflu ul/Psf x'g\ . logn] dflg;sf] cfly{s, 
;fdflhs, ;f+:s[lts h:tf kIfx¿sf] ljsf;df ;xof]u k'¥ofp“5 . dflg;n] u/]sf 
ljsf; sfo{x¿af6 s] slt kmfObf kfpg ;lsG5 < oL kmfObfx¿ slxn];Dd kfpg  

(Environment and Sustainable Development)

ljsf; lgdf{0f sfo{
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;lsG5 < ljsf;n]  hldg, kfgL, xfjf, hLjhGt'df /fd|f] jf g/fd|f] s] s:tf jftfj/0fLo 
kIfx¿df c;/x¿ kfb}{ 5g\ < ljsf; sfo{x¿ ubf{ oL k|Zgx¿sf] hjfkm ;f]Rg' cfjZos 
x'G5 . oL k|Zgx¿sf] hjfkm lbuf] ljsf;;“u uf“l;Psf] x'G5 . ;g\ !(*# df 
jftfj/0f / ljsf;;DaGwL ljZj cfof]un] xfd|f] ;femf eljio gfds k|ltj]bg k|sfzgdf  
Nofof] . o; k|ltj]bgn] lbuf] ljsf;df hf]8 lbPsf] lyof] . kmn:j¿k lbuf] ljsf; zAbn] 
ljZjJofkL ¿kdf ljleGg ljsf;sf If]qx¿df dxŒj kfpg yfNof] . jt{dfg cj:yfdf 
o;sf] dxŒj emg\ emg\ a9\b} uPsf] 5 . 

lbuf] ljsf; eg]sf] s] xf] < ljsf; sfo{;“u lbuf] zAb hf]l8Pdf lbuf] ljsf; zAb  
aG5 . lbuf] zAbsf] zflAbs cy{ s'g} klg jftfj/0fLo kIf :yfoL ¿kdf /xg' xf] . To:t} 
s'g} klg j:t' w]/} cjlw;Dd l6Sg ;Sg] Ifdtf ePsf] eGg] cy{ o; zAbn] hgfp“5 .  
;ª\If]kdf eGg'kbf{ lbuf] ljsf; eg]sf] To:tf] ljsf; xf] h;nfO{ l6sfpg ;lsof];\ / o;n] 
c¿ jftfj/0fLo kIfx¿nfO{ klg glauf/f];\ eGg] cy{ lbG5 . csf]{ b[li6sf]0fdf eGg'kbf{ 
lbuf] ljsf; eGgfn] dflg;sf xfnsf cfjZostfx¿ k"/f ug{sf nflu jftfj/0fLo ;fwg 
/ ;|f]tx¿sf] ;b'kof]u ug'{ xf] . t/ ltgsf] cj:yfnfO{ glauf/L ltgaf6 k|fKt x'g] kmfObf 
efjL k':tfsf nflu klg hf]ufO/fVg] Wo]on] x'g] ljsf; sfo{x¿ g} lbuf] ljsf; xf] .

cfk\mgf] a;f]af; If]q glhs ePsf] ;8s, af6f], k'n, 3/, ejg cflb dWo] s'g} Ps 
ljsf; lgdf{0fsf] sfo{  cjnf]sg u/ . To; ljsf; sfo{n] jftfj/0fsf s] s:tf  
;|f]tx¿ k|of]udf NofPsf] 5 < To; sfo{n] jftfj/0fdf s] s:tf g/fd|f c;/x¿  
kf/]sf 5g\ < oL k|Zgx¿sf] p/ kQf nufO{ 5f]6f] ljj/0f n]v . 

lbuf] ljsf;sf] dxŒj (Importance of Sustainable Development)

lbuf] ljsf;nfO{ l6sfp ljsf; eGg ;lsG5 . l6sfp ljsf; ug{ dflg;df g} bL3{sfnLg 
;f]rfO cfpg'k5{ . s'g} klg ljsf; sfo{sf] lbuf] ljsf; ePdf To;af6 nfdf] ;do;Dd 
kmfObf kfOG5 . o;n] jftfj/0fLo kIfx¿nfO{ laufb}{g . ltgnfO{ klg lbuf] ¿kdf l6Sgsf 
nflu dbt ub{5 . kmn:j¿k jftfj/0f ;Gt'ng eO/xG5 . hLjhGt'sf] hLjg klg  
rln/xG5 . lbuf] ljsf; ljZjsf] g} Ps cfjZostf xf] . o;sf] kmfObf :yfgLo :t/,  
/fli6«o :t/ / cGt/f{li6«o :t/df x'G5 . To;}n] lbuf] ljsf;sf kmfObfx¿ cgluGtL  
5g\ . tLdWo] pbfx/0f:j¿k s]xL kmfObf tn lbOPsf 5g\ M  

lj|mofsnfk ! 
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-s_ hLjhGt'sf] cfxf/ Pjd\ :ofxf/

k[YjLdf ljleGg lsl;dsf hLjhGt'x¿ x'G5g\ . dflg; Ps ;j{>]i7 k|f0fL xf] . To;}n] c¿ 
hLjhGt'x¿nfO{ hf]ufpg] lhDd]jf/L dflg;sf] xf] . dflg;n] cfÇgf] cfjZostf tyf rfxgfx¿   
k"/f ug{ h] kfof] ToxL ug{ x'“b}g . o;sf] cy{ cfkm"nfO{ kmfObf x'G5 eg]/ jghª\un 
kmf“8\g' x'“b}g . l;“rfO ug{sf nflu eg]/ d'xfgsf ;a} kfgL y'g]/ v]taf/Ldf nufpg  
x'“b}g . o:tf] ePdf c¿ hLjhGt'n] kfgL kfp“b}gg\ . o:tf] sfo{ u/]df lbuf] ljsf;  
x'“b}g . olb lbuf] ljsf;sf] ;f]rfOnfO{ kfngf ul/Pg eg] c¿ hLjhGt'nfO{ klg af“Rg 
sl7g x'G5 . dflg;n] cfÇgf] ufp“3/, ;x/ jf a;f]af;df ePsf ;a} lsl;dsf 
hLjhGt'nfO{ hf]ufpg'k5{ . To;}n] lbuf] ljsf;sf] ;f]rfOnfO{ kfngf u/]df hLjhGt'sf] 
:ofxf/sf nflu ;xof]u k'U5 . lbuf] ljsf;cg';f/sf sfdx¿ ePdf hLjhGt'sf]  
;+/If0f x'G5 . o;n] dflg;sf] lxt x'G5 . hLjhGt'sf] cfb/ Pjd\ :ofxf/ ug]{ sfo{x¿;“u 
lbuf] ljsf; uf“l;Psf] x'G5 . 

-v_ dfgj hLjg ;~rfng tyf ;'wf/

dflg;n] k|s[ltdf ePsf ;|f]t tyf ;fwgx¿sf] k|of]u u/L cfkm"nfO{ rflxg] j:t'x¿ 
k|fKt u5{g\ . dflg;n] hldgsf] k|of]u u/L cGg, kmnk"mn, ;fukft cflb pTkfbg 
ub{5g\ . d'xfgsf] kfgL k|of]u u/L v]taf/Lsf] l;“rfO u5{g\ . jg hª\unaf6 
h8La'6L, sf7 bfp/f cflb lgsfN5g\ . pBf]u ;~rfng u/L ljleGg vfBj:t' pTkfbg  
u5{g\ . o;/L dflg;n] k|fs[lts ;|f]tx¿ k|of]u u/L lg/Gt/ ¿kdf cfÇgf] hLjg 
;~rfng u5{g\ . dflg;sf] hLjg ;/n lsl;dn] rln/xG5 . o;/L k|fKt x'g] j:t'x¿ 
slxn] a9L, slxn] Hofb} sd x'g uPdf dflg;sf cfjZostfx¿ k"/f ug{ sl7g  
x'G5 . o;f] ePdf dflg;sf] hLjg z}nL Psgf;sf] x'“b}g . t/ lbuf] ljsf;cg';f/ sfo{x¿ 
ePdf k|fs[lts ;|f]tx¿af6 dflg;n] kfpg] kmfObfdf 36a9 x'“b}g . o:tf] l:ylt ePdf 
dflg;sf] hLjg ;~rfng ug{ sl7g x'“b}g . To;}n] lbuf] ljsf;n] dflg;sf] hLjgnfO{ 
;/n Pjd\ :t/o'St agfpgsf nflu ;xof]u k'¥ofp“5 . o;n] dflg;sf] hLjgdf ;'wf/ 
x'“b} hfG5 . dflg;sf] hLjg k4ltnfO{ lbuf] agfp“5 .

-u_ ;|f]t tyf ;fwgx¿sf] l6sfp

jftfj/0fdf ePsf ljleGg ;fwg tyf ;|f]tx¿sf] ;+/If0f ug'{k5{ . ltgnfO{ jftfj/0fLo  
;|f]t  elgG5 . lbuf] ljsf;sf k|d'v p2]Zo jftfj/0fdf ePsf ;fwg tyf ;|f]tx¿nfO{  
hf]ufpg' xf] . ljsf; dfq ug]{ t/ jftfj/0fLo j:t'x¿ gfl;g] sfd ug{ x'“b}g . o:tf] gfl;g] 
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sfo{ lbuf] ljsf;sf] ;f]rfO;“u ldNb}g . lbuf] ljsf;n] jftfj/0f ;+/If0f gu/L ljsf; dfq ug]{ 
sfo{nfO{ dfGb}g . l;“rfOsf nflu vf]nfgfnf jf gbL y'g]/ kfgL v]taf/Ldf nf“bf s[lif pTkfbg 
a9\5 . t/ vf]nfgfnf / gbLdf ePsf hLjhGt'sf] jf;:yfg lau|g ;'? x'G5 . ltgsf] vfgfdf 
sdL x'g yfN5 . j/k/sf] hldg ;'Vvf x'G5 . To;}n] l;“rfOsf nflu kfgL y'g]/ cGoGq  
n}hf“bf To;af6 kg]{ gsf/fTds c;/x¿nfO{ /f]Sg] pkfox¿ ckgfpg'k5{ . t;y{ lbuf] ljsf;n] 
jftfj/0fLo s'g} klg lsl;dsf ;|f]t tyf ;fwgx¿sf] ;+/If0f ug'{kg]{ s'/fdf hf]8 lbG5 . 

-3_ ;fwg Pjd\ ;|f]tsf] Ifdtfsf] ;Ldf kfngf 

s'g} klg k|fs[lts ;|f]tx¿sf] pTkfbg ug{ ;Sg] Ifdtf ;Lldt x'G5 . csf]{ lsl;dn] 
eGg'kbf{ ltgn] wfGg ;Sg] Ifdtf lglZrt dfqfdf x'G5 . s'g} lglZrt hUufdf 
slt af]6la?jf x'sf{pg ;lsG5 eGg] ;Ldf x'G5 . To;}n] hldgn] wfGg] eGbf a9L 
af]6la?jf /f]k]df af]6la?jf x's{g ;Sb}gg\ . af]6la?jf /fd|/L a9\b}gg\ . hldgsf] df6f] 
lau|g yfN5 . s'g} r/g If]qn] slt ufO{a:t'nfO{ 3f“;kft k'¥ofpg ;S5g\ eGg] xb  
x'G5 . r/g If]qn] wfGg]eGbf a9L ufO{a:t' r/fPdf r/g If]q lau|G5 . hldg klg ;'Vvf  
x'G5 . o;/L ;fwg tyf ;|f]tx¿sf] Ifdtfsf] ;Ldf eGbf a9L k|of]u ePdf ltgdf g/fd|f] c;/  
kb{5 . tL j:t'x¿ lau|g yfN5g\ . h;n] ubf{ tL a:t'x¿af6 k|fKt x'g] kmfObfx¿ sd 
x'“b} hfG5 . lbuf] ljsf;n] s'g} klg ;fwg tyf ;|f]tx¿nfO{ ;b'kof]u ug'{kg]{ s'/fdf hf]8 
lbG5 . ;b'kof]u ubf{ ltgnfO{ hf]ufpg] sfo{x¿ klg ;fy} ug'{kg]{ x'G5 . lbuf] ljsf;sf] 
;f]rfOnfO{ Jojxf/df ptfbf{ dfq of] sfo{ ;Dej x'G5 . ha lbuf] ljsf;sf] ;f]rfOnfO{ kfngf 
ul/G5 ta dfq ;fwg tyf ;|f]tx¿sf] IfdtfeGbf a9L sfo{ x'“b}g . o;n] ltgnfO{ hf]ufpg 
tyf l6sfpgsf nflu dbt ub{5 . ljsf; sfo{ klg lbuf] x'G5 . 

-ª_ lghL Jojxf/df ;'wf/

lbuf] ljsf;n] dflg;sf] ;f]rfO / Jojxf/df km/s Nofp“5 . dflg; lbuf] ljsf; ug{sf nflu 
sl6a4 ePdf pgLx¿n] ug]{ sfo{df km/s kb{5 . dflg;n] lbuf] ljsf;sf] ;f]rfOnfO{  
Jojxf/df Nofpg] afgL a;fNg'k5{ . o:tf] afgLn] ubf{ pgLx¿n] hldg, kfgL, jg hª\un, 
kz'kG5L h:tf jftfj/0fLo ;|f]tk|lt ug]{ Jojxf/ km/s x'G5 . tL ;|f]tx¿ cfkm"n] cfÇgf] 
hLjgdf dfq k|of]u u/L l;Wofpg' x'“b}g eGg] ;f]rfO pgLx¿df ljsf; x'G5 . tL ;fwg tyf 
;|f]tx¿ efjL ;Gtltsf nflu klg hf]ufP/ /fVg'k5{ eGg] efjgf pgLx¿df cfpg yfN5 .  
o;/L JolStsf] Jojxf/df ;'wf/ eO{ jftfj/0fLo ;|f]tsf] ;+/If0fdf ;xof]u k'U5 . 
lbuf] ljsf;sf] efjgf lj:tf/} c¿ JolStdf klg km}lnP/ hfG5 . t;y{ lbuf] ljsf;sf 
ultljlwx¿n] dflg;sf] ;f]rfO, Jojxf/ / rfnrngdf ;'wf/ Nofpg ;xof]u k'¥ofp“5 .
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-r_ :yfgLo :t/sf] Ifdtf j[l4

lbuf] ljsf;sf] ;f]rfOnfO{ Jojxf/df ptfg]{ cEof; ug'{k5{ . lbuf] ljsf; ug]{ rng ;x/ 
/ ufpF3/df km}nfp“b} n}hfg'k5{ . o;f] u/]df lbuf] ljsf; / jftfj/0f ;+/If0f Ps};fy 
cufl8 a9\5 . o; sfo{sf] ;'?jftn] dflg;df lbuf] ljsf;sf] r]tgf cfp“5 . dflg;n] 
lbuf] ljsf;sf] dxŒj a'em\g yfN5g\ . lbuf] ljsf;sf] rf;f] klg pgLx¿df a9\5 . 
pgLx¿ lbuf] ljsf;sf sfo{x¿df nfU5g\ . o;n] :yfgLo :t/sf JolStx¿df lbuf] 
ljsf;df nfUg] Ifdtf a9fp“5 . pgLx¿sf] sfd ug]{ z}nLdf km/s cfpg yfN5 . 
o;n] jftfj/0f ;+/If0fdf ;xof]u k'U5 . 

-5_ ;+/If0f efjgfsf] ljsf; 

Jfftfj/0f ;+/If0f ;a} JolStsf] ;femf sfo{ xf] . of] Ps hgf JolStn] u/]/ ;kmn 
x'g] sfo{ xf]Og . o; cleofgdf ;a}sf] ;xeflutf cTofjZos x'G5 . lbuf] ljsf;sf]  
;f]rfO / To;sf] k|of]u ljsf;sf sfo{x¿sf ;fy} cufl8 a9fpg'k5{ . o;n] jftfj/0fsf  
x/]s kIfx¿ hf]ufpg'kg]{ efjgf dflg;df ljsf; u/fp“5 . o:tf] efjgf dflg;df ljsf; 
x'g' Ps pklnAw g} xf] . o;n] jftfj/0fLo kIfx¿ hf]ufpg dbt ub{5 . o; sfo{n] 
;a} hLjhGt'sf] hLjg /Iff ub{5 . ltgsf] lbuf] hLjgdf ljsf; u/fp“5 . 

-h_ efjL k':tfsf nflu pkof]lutf 

k[YjLdf k|fs[lts ;|f]tx¿ ;Lldt x'G5g\ . dflg;n] tL ;|f]tx¿ w]/} k|of]u ug'{  
x'“b}g . h'g h'g ;|f]tx¿ k|of]u x'G5g\ ltgnfO{ j[l4 ug]{ / hf]ufpg] sfo{ ug'{k5{ . 
o;/L k[YjLdf ePsf ;fwg tyf ;|f]tx¿nfO{ hf]ufO/fVgfn] eljiosf] k':tfnfO{ sfd  
nfU5 . efjL ;Gtltsf] hLjg ;~rfng ug{ sl7g x'“b}g . lbuf] ljsf;n] ;|f]tsf] k|of]u /  
hu]gf{ ug{sf nflu ;xof]u k'¥ofp“5 . 

-em_ cfk;L ;xof]usf] j[l4

lbuf] ljsf; ljZjsf] g} cfjZostf xf] . lbuf] sfo{n] ;a}sf] lxt ub{5 . lbuf] ljsf;sf 
ultljlwx¿n] ;fwg / ;|f]tx¿sf] ;b'kof]u x'G5 . o;n] ;fwg / ;|f]tx¿sf] gf]S;fgL 
x'g] / gfz x'g] ultnfO{ 36fp“5 . lbuf] ljsf;sf sfo{x¿df nufgL ug{ cGt/f{li6«o 
;ª\3;+:yfx¿n] rf;f] lbG5g\ . o;n] ubf{ ljsf; sfo{sf nflu cGt/f{li6«o ;xof]u 
k|fKt x'G5 . Psfk;sf] ;DaGw klg bl/nf] x'G5 . Ps b]zsf] lbuf] ljsf;sf sfo{x¿n] 
csf]{ b]znfO{ ;xof]u k'¥ofp“5 . ;a} b]zn] lbuf] ljsf;sf sfo{x¿ u/]df ljZjel/ 
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g} lbuf] ljsf; x'G5 . o;n] k[YjLsf] ;+/If0f ug{ ;xof]u k'U5 . To:t} lbuf] ;dfhsf] 
klg ljsf; x'G5 . 

hg;ª\Vof, jftfj/0f / ljsf;larsf] cGt/;DaGw (Interrelationship 
between Population, Environment and Development)

hg;ª\Vof, jftfj/0f / ljsf; tLg leGgleGg zAb x'g\ . hg;ª\Vofn] dflg;nfO{ 
;d]6\5 . jftfj/0f eg]sf] xfd|f] j/k/sf] ;Dk"0f{ ;]/f]km]/f] xf] eGg] xfdLnfO{ yfxf  
5 . To:t} ljsf; eg]sf] kl/jt{g xf] . ljsf; eGgfn] dflg;n] cfÇgf] lxtsf nflu 
ug]{ sfo{x¿ x'g\ . o;af/] xfdLn] cWoog ul/;s]sf 5f}“ . ljsf; ubf{ lbuf] ljsf;sf] 
;f]rdf cfwfl/t x'g'kg]{ s'/f klg xfdLnfO{ yfxf 5 . oL cWoogx¿af6 hg;ª\Vof, 
jftfj/0f / ljsf;sf af/] w]/} s'/fx¿ xfdL cg'dfg ug{ ;S5f}“ . hg;ª\Vof, jftfj/0f 
/ ljsf; Psfk;df h]lnPsf 5g\ . oL tLg kIfx¿dWo] hg;ª\Vof Ps 7'nf] zlSt  
xf] . hg;ª\Vofn] ubf{ cfjZostf a9\5 . o;n] ljsf;sf] ult a9fpg afWotf  
u/fp“5 . oL sfo{x¿n] ubf{ jftfj/0f lau|g jf ;k|g ;S5 . To;}n] hg;ª\Vof, 
jftfj/0f / ljsf;lar 3lgi7 ;DaGw x'G5 . 

ef}lts kIf, dfgjLo kIf, k|fs[lts kIf, ;fdflhs tyf ;f+:s[lts kIf cflbnfO{ Jfftfj/0fn] 
;d]6\5 . o;af/] xfdLn] cWoog ul/;Sof}“ . dflg;, hldg / ljsf;sf] s] s:tf] 
cGt/;DaGw x'G5 < dflg;, ;fdflhs /Lltl/jfh / ltgsf ljsf;sf] cfk;L ;DaGw 
s:tf]  x'G5 < dflg;, xfjf, kfgL / ltgsf] ljsf;sf ultljlwx¿sf] s] s:tf] lge{/tf 
x'G5 < dflg;, kz'kG5L / ltgsf] ljsf;lar s] s:tf ultljlwx¿ x'G5g\ < logsf 
larsf] cGt/;DaGwx¿ klxNofp“bf hg;ª\Vof, jftfj/0f / ljsf;sf] cGt/;DaGw 
yfxf x'G5 . oL ljleGg kIfx¿sf af/]df oxfF cWoog ul/g] 5 .  

-s_ hg;ª\Vof 

ljZjdf hg;ª\Vof j[l4 x'“b} uPsf] 5 . hg;ª\Vof j[l4 x'“b} hf“bf ltgsf cfjZostf klg

a9\5 .  tL cfjZostfx¿ s;/L k"/f ug{ ;lsG5 < olb dflg;sf dfu / cfjZostfx¿ 
k"/f ug]{ PstkmL{ ;f]rfO lnO{ ljsf;sf sfo{x¿ ub}{ uPdf jftfj/0fsf] cj:yf s]  
x'G5 < t;y{ ljsf; u/]/ dflg;sf] cfjZostf dfq k"/f ug]{ xf] eg] dflg;sf] jf;:yfg g}  
lau|G5 . cfhsf] ljZjsf ljleGg ;d:ofx¿dWo] hg;ª\Vof j[l4 7'nf] ;d:of xf] . 
hg;ª\Vof j[l4cg';f/ vfgf, af;, sk8f, :jf:Yof]krf/, ;'/Iff, lzIff, /f]huf/L, oftfoft 
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cflbsf] dfu a9\5 . lognfO{ ldnfpg g;s]df dflg;n] k|of]u ug]{ s'g} klg jftfj/0fLo 
kIf lau|g yfN5 . ljsf;sf sfo{x¿ l6Sb}gg\ . dflg; dflg;lar em}emu8f ;'? x'G5 .  

hlt hg;ª\Vof a9\of] TolQ g} dflg;sf cfjZostf klg j[l4 x'G5 . ;Lldt  
hg;ª\Vof ePdf ltgsf cfjZostfx¿nfO{ ;lhn} k"/f ug{ ;lsG5 . cfjZostf k"/f 
ug{ hyfefjL ljsf;sf ultljlwx¿ ;~rfng u/]df jftfj/0fLo kIfx¿ lau|g yfN5g\ .  

-v_ xfjf

xfjf dxŒjk"0f{ jftfj/0fLo kIf xf] . :j:ys/ hLjgsf nflu z'4 xfjf rflxG5 . 
To:t} :j:ys/ af;:yfg cTofjZos x'G5 . dflg;n] cfÇgf] cfjZostfx¿ k"/f ug{ 
ljsf;sf sfdx¿ ub{5g\ . tL ljsf; sfo{x¿n] xfjfsf] z'4kgnfO{ laufg'{ x'“b}g . 
olb lauf/]df xfjf b"lift x'G5 . b"lift xfjfn] dflg;, hLjhGt' / c¿ jftfj/0fLo 
kIfx¿nfO{ xflg ub{5 . 

ljsf;af6 cfpg] c;/x¿nfO{ /f]Sg] pkfo klg ljsf;sf ;fydf g} nfu' ug'{k5{ .  ljsf;n] 
dflg;nfO{ kmfObf lbG5 . jftjf0fLo kIfx¿ klg hf]luG5g\ . o;n] ;a}sf] lxt ub{5 . 

hg;ª\Vof rfk
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-u_ kfgL

kfgL jftfj/0fLo Ps dxŒjk"0f{ kIf xf] . o;sf] cGt/;DaGw dflg; / ljsf;sf 
sfo{x¿;“u x'G5 . ;a} hLjhGt'nfO{ af“Rgsf nflu kfgL rflxG5 . hg;ª\Vof j[l4 
ePcg';f/ lkpg] kfgLsf] dfu a9\5 .

To:t} v]tLkftL ug{sf nflu l;“rfOsf] cfjZostf k5{ . To;}n] gx/, s'nf]s'n];f, kfgL 
;~ro :yfg cflb lgdf{0f x'G5g\ . oL sfo{x¿ jftfj/0f;“u ;DalGwt x'G5g\ . kfgLsf] 
cfjZostf x'G5 t/ cfjZostf k"/f ug{ hxfF kfof] Toxf“sf] kfgL y'Gg], Nofpg], vf]nf 
kmsf{pg] h:tf sfo{x¿ ug'{ x'“b}g . o:tf] ljsf; nfdf] ;do;Dd l6Sb}g . o;n] dflg; 
nufotsf hLjhGt'x¿nfO{ af“Rg sl7g x'G5 . jftfj/0fsf] cj:yf lau|G5 . o;n]  
;a}sf] hLjg k4ltnfO{ afwf k'¥ofp“5 . 

jfo' k|b"if0f

kfgLsf] cefj
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-3_ jf;:yfg

Dfflg;sf nflu :j:ys/ jf;:yfg rflxG5 . hg;ª\Vof a9\b} uPdf dflg;n] 3/, 
ejg, 9n af6f]3f6f] cflb agfp“b} hfG5g\ . o;f] ubf{ v'nf hldg sd x'G5 .  
v]tLof]Uo hldg gfl;g yfN5 . cfÇgf] jf;:yfg a9fpg dflg;n] jg hª\un klg gf:g  
yfN5g\ . kz'kG5Lsf] jf;:yfg klg lau|G5 . kfgLsf d'xfgx¿ ;'Sg yfN5g\ . o;n] 
dflg;sf] jf;:yfg klg :j:ys/ x'“b}g . To;}n] hg;ª\Vof j[l4, dflg;sf] a;f]jf;sf] 
ljsf; / jftfj/0fLo kIfx¿ cGt/;DalGwt 5g\ . 

-ª_ jghª\un

Jfftfj/0fsf ljleGg kIfx¿dWo] jg hª\un Ps dxŒjk"0f{ kIf xf] . hgª\Vof j[l4 
x'“bf jg k}bfjf/sf] cfjZostf a9\5 . jg hª\unaf6 dflg;n] sf7 bfp/f, :ofpnf, 
h8La'6L, kTs/ cflb ;ª\sng u5{g\ . dflg;sf] ;ª\Vof j[l4 ePkl5 dflg;n] kfNg] 
ufO{a:t'sf] ;ª\Vof klg a9\g ;S5 . ufO{a:t'nfO{ cfjZos kg]{ r/g If]qsf] dfu klg 
a9\5 . o:tf] j[l4n] ubf{ jg hª\unsf] a9L k|of]u x'g yfN5 . 
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jg hª\unaf6 ;'s]sf af]6 la?jfx¿ dfq lgsfNg'k5{ . r/g If]qdf nuftf/ ufO{a:t' 
r/fpg' x'“b}g . ;'s]sf kftkltª\u/ dfq jg hª\unaf6 ;ª\sng ug'{k5{ . kmf“l8Psf] 
jg hª\undf km]l/ af]6la?jf /f]Kg'k5{ . o;n] ubf{ jg hª\undf af]6la?jfsf]  
;ª\Vof a9\5 .  dflg;n] Toxf“af6 kfpg] kmfObf nuftf/ kfpg ;S5g\ . o; sfo{n] jg 
hª\unsf] jftfj/0f klg lau|b}g . kz'kG5Lsf] jf;:yfg, vfgf / hLjg z}nL klg 
sfod eO/xG5 .

dflg;n] jg hª\unaf6 s] s] Nofp“5g\ < cjnf]sg u/]/ jf j/k/sf dflg;;“u 5nkmn   
u/L kTtf nufpm . dflg;sf] ;ª\Vof emg\ emg\ a9]df jg hª\undf s] s:tf] c;/ kb{5 < 
jg hª\unnfO{ hf]ufpg s] s] ug'{k5{ . oL k|Zgx¿sf cfwf/df 5f]6f] ljj/0f n]v . 

-r_ lgdf{0f sfo{

;8ssf] ljsf; x'“bf jftfj/0fdf klg s]xL kl/jt{g x'G5 . kl/jt{g ePsf] jftfj/0fnfO{     
/fd|f] kfg]{ sfd dflg;sf] x'G5 . kmf“l8Psf] jg hª\undf km]l/ af]6la?jf /f]kL jg  
hª\un a9fpg'k5{ . lau|]sf] kfgLsf] d'xfgnfO{ hf]ufpg dd{t ug'{k5{ . To;sf] j/k/ 
af]6la?jf nufO{ x'sf{pg'k5{ . lgdf{0f ePsf] ;8ssf] bfofF afofF j[If/f]k0f u/L klx/f] 
hfgaf6 /f]Sg'k5{ . o;f] ubf{ ;8s lgdf{0f sfo{ lbuf] x'G5 . o:tf] ljsf;n] dflg;nfO{ 

lj|mofsnfk @
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nfdf] ;do;Dd kmfObf lbG5 . dflg;n] jftfj/0fLo kIf / ljsf; sfo{x¿sf]  
/]vb]v ug'{kb{5 . o;af6 dflg;, jftfj/0f / ljsf;larsf] cGt/;DaGw yfxf x'G5 .

-5_ pBf]u ;~rfng

ljsf;n] dflg;sf] hLjgdf kl/jt{g Nofp“5 . cfly{s ljsf; ePdf dflg;sf] hLjgdf 
;'wf/ cfp“5 . dflg;n] af“Rgsf nflu ljleGg Joj;fo u5{g\ . ;;fgf Joj;fob]lv 
7'nf pBf]u klg ub{5g\ . logn] JolStnfO{ cfo cfh{g ug{ ;xof]u k'¥ofp“5 . t/ 
dflg;sf] ;ª\Vof j[l4 x'“b} hfbf oL sfo{x¿ klg a9L x'G5g\ . o; lsl;dsf pBf]ux¿n] 
jftfj/0fdf ePsf ;fwg tyf ;|f]tx¿ k|of]u ub{5g\ . l;d]G6 pBf]un] 9'ª\uf, sf]Onf, 
bfp/f cflb k|of]u ub{5 . To:t} O“6f lgdf{0f ubf{ df6f], bfp/f, sf]Onf, OGwg cflb k|of]u  
x'G5 . To;}n] dflg;sf] cfjZostf tyf rfxgf k"/f ug{ / ljsf; sfo{ ug{ jftfj/0fLo  
;|f]tx¿ k|of]u x'G5g\ .  

-h_ ;fdflhs /Lltl/jfh

dflg; jftfj/0fsf] Ps kIf xf] . dflg;n] cfÇgf] ;dfh lgdf{0f ub{5 . cfÇg} lsl;dsf] 
efiff, wd{, rfnrng, /Lltl/jfh, kj{ cflb dflg;n] dgfp“5g\ . hlt dflg;sf]  
;ª\Vof a9\5 Tolt g} logsf ultljlwx¿ klg a9\5 . dflg;n] cfÇgf] ;fdflhs 
ultljlw ;~rfng ug{ cGgkft, kmnk"mn, kfgL, oftfoftsf ;fwg cflb k|of]u  
ub{5g\ . oL jftfj/0fLo ;|f]tx¿sf] k|of]usf] ult a9\b} uPdf jftfj/0fdf ePsf ;|f]tx¿n] 
wfGg ;Sb}gg\ . o;n] dflg;sf] hLjg ;~rfng ug{ sl7g k5{ . dflg;sf ;fdflhs  
/Lltl/jfh / jftfj/0fLo ;|f]tx¿sf] cfk;L ;DaGw s:tf] x'G5 eGg] s'/f o;af6 yfxf x'G5 . 

lgdf{0f sfo{
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lbuf] ljsf;sf nflu :yfgLo :t/df ul/Psf k|of;x¿ (Local Efforts on 
Sustainable Development)

hg;ª\Vof, jftfj/0f / ljsf; Pscsf{df ;DalGwt 5g\ . dflg; geP klg k[YjL /xG5 . 
k[YjLdf ef}lts, k|fs[lts, kz'kG5L h:tf jftfj/0fLo kIfx¿sf] ultljlw rln/xG5 . 
dflg;lagf dfgjLo tyf ;fdflhs jftfj/0f x'“b}g . dflg; gx'“bf dfgjLo ultljlwx¿ 
k[YjLdf x'“b}gg\ . o;n] ubf{ dflg;n] ug]{ ljsf; sfo{x¿ x'“b}gg\ . To;}n] dflg; 
gePdf ljsf;sf] sNkgf ug{ ;ls“b}g . dflg;sf cfjZostfx¿n] g} ljsf; hGdfPsf] 
x'G5 . dflg;n] ug]{ ljsf;sf sfo{x¿ s'g} jftfj/0f cg's"n / s'g} k|lts"n x'G5g\ . 

dflg;n] jftfj/0f cg's"n ljsf; sfo{x¿ ug'{k5{ . jftfj/0f cg's"n ljsf; sfo{x¿ 
lbuf] ljsf;;“u ;DalGwt x'G5g\ . jftfj/0fnfO{ l6sfpg] lhDd]jf/L dflg;sf] xf] . 
dflg;n] jftfj/0fnfO{ ;'wfb}{ efjL ;Gtltsf nflu l6sfpg] sfd ug'{k5{ . o;n] dflg; 
/ jftfj/0fsf] lxt x'G5 . kmn:j¿k ljsf; klg lbuf] x'G5 . dflg;n] jftfj/0f 
/ ljsf;af6 k|fKt ug]{ kmfObfx¿ kfO/xG5g\ . To;}n] dflg;n] cfcfÇgf] If]qdf x'g] 
ljsf;sf sfo{x¿ lbuf] ¿kdf ug'{k5{ . lbuf] ljsf;sf nflu ;a}sf] k|of; x'g' cfjZos 
x'G5 . :yfgLo :t/df lbuf] ljsf;sf nflu ljleGg k|of;x¿ eO/x]sf x'G5g\ . s]xL 
k|d'v k|of;x¿ o; k|sf/ 5g\ M
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-s_ j[If/f]k0f 

dflg;n]  sf7, bfp/f, ;]pnf cflb jg k}bfjf/ k|of]u ub{5g\ . jg hª\undf ePsf 
?vx¿ s'g} a'9f x'G5g\ . s'g} ;'s]/ cfkm}“ d5{g\ . To;}n] jg hª\un hf]ufpgsf 
nflu a]nf a]nfdf j[If/f]k0f ug'{k5{ . j[If/f]k0f /fli6«o :t/b]lv :yfgLo :t/;Dd ul/“b} 
cfPsf] 5 . o;n] jg hª\un, hldg / kfgLsf d'xfgx¿ hf]ufpgsf nflu ;xof]u  
k'¥ofp“5 . To;}n] j[If/f]k0f lbuf] ljsf;sf nflu ;xof]u k'¥ofpg] sfo{ xf] . :yfgLo :t/df  
k|To]s 3/n] s]xL g s]xL af]6 la?jf /f]Kg] cleofg rnfpg'k5{ . j[If/f]k0fn] jg  
hª\usf] lbuf] ljsf;df ;xof]u k'U5 . ;fy} o;n] jftfj/0fLo c¿ kIfx¿nfO{ lbuf] 
agfpg dbt k'¥ofp“5 . 

-v_ k|fª\ufl/s dnsf] k|of]u 

s[lif sfo{df /f;flogs dnsf] k|of]u a9\bf] 5 . o;n] pAhgL a9fP tfklg df6f]sf] 
pj{/f zlSt sd x'“b} hfG5 . To;}n] /f;folgs dnsf ;fy} k|fª\ufl/s dnsf] k|of]u ug{  
k|f]T;fxg ul/G5 . s[ifsx¿n] w]/yf]/ k|fª\ufl/s dn v]taf/Ldf k|of]u u5{g\ .  o;n] 
s[lif sfo{nfO{ lbuf] agfpg s]xL ;xof]u k'U5 . To:t} s[lif e"ldsf] pj{/f zlStnfO{ sfod 
/fVgsf nflu dbt ub{5 . o; lsl;dsf] k|of;nfO{ cem k|f]T;fxg ug'{ cfjZos 5 . 

-u_ kfgLsf] d'xfg ;+/If0f 

kfgL ;a} hLjhGt'sf] af“Rg] cfwf/ xf] . kfgLsf d'xfgx¿ eTs]/ jf k'l/P/ gfl;g  
;S5g\ . To:t} ljsf; lgdf{0fsf sfo{x¿ ubf{ kfgLsf d'xfgx¿ lau|g ;S5g\ . To;}n] 
:yfgLo :t/df kfgLsf d'xfg hf]ufpg] ljleGg k|of;x¿ eO/x]sf 5g\ . oL k|ofx¿n] 
kfgLsf d'xfg tyf ;|f]tx¿ lbuf] ¿kdf /xgsf nflu dbt k'¥ofp“5 . To:t} tL :yfgx¿df 
x'g] kz'kG5L, af]6la?jf h:tf jftfj/0fLo kIfx¿ klg lbuf] ¿kdf /xG5g\ . ljBfnon] 
klg o; lsl;dsf k|of;x¿df ;xof]u k'¥ofpg'k5{ . 

-3_ r]tgf clej[l4

:yfgLo :t/df jftfj/0fsf af/]df r]tgf clej[l4 ug{sf nflu k|rf/ k|;f/  
eO/x]sf] 5 . ;/sf/L sfof{no / u}/;/sf/L ;ª\3;+:yfx¿af6 jftfj/0f hf]ufpg 
ljleGg k|of;x¿ eO/x]sf 5g\ . s'g} s'g} jftfj/0fLo sfo{ JolStut ¿kdf klg ePsf 
5g\ . oL sfo{x¿n] lbuf] ljsf;sf nflu ;xof]u k'¥ofp“5g\ . 
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kl/of]hgf sfo{ 

!=  cfÇgf] If]qsf] s'g} :yfgdf ePsf ljsf; sfo{sf] cjnf]sg u/ . To; sfo{n]  
jftfj/0fdf s] s:tf] c;/ k'¥ofPsf] 5 < cWoog u/L k|ltj]bg tof/ u/ .  

@=  :yfgLo jftfj/0f ;+/If0f;DaGwL eO/x]sf ultljlwx¿sf] ;"rL agfpm . tL 

ultljlwaf6 lbuf] ljsf;df k'Ug ;Sg] of]ubfgaf/] k|ltj]bg tof/ u/ .

;f/f+z  

!= lbuf] ljsf; eg]sf] xfnsf] dflg;n] jftfj/0fLo ;|f]tx¿ ;b'kof]u u/L eljiosf 
;GtltnfO{ klg hf]ufO/fVg] sfo{ xf] . 

@= ljsf;sf ljleGg sfo{x¿ lbuf] ljsf;sf cfwf/ tyf ;f]rfOdf x'g'k5{ . o;f]  
u/]df dfq s'g} klg ljsf;sf] sfo{ lbuf] x'G5 . 

#=  lbuf] ljsf;n] ;a} hLjhGt'sf] lxt ub{5 . 

$= lbuf] ljsf;sf sfo{x¿ nfdf] ;do;Dd l6ls/xg] ePsfn] ljsf;af6 dflg;n] 
nfdf] ;do;Dd kmfObf kfp“5g\ . 

%= lbuf] ljsf;sf k|of;x¿ /fli6«o :t/b]lv :yfgLo :t/;Dd x'g'k5{ . o; sfo{df 
xfdL ;a}n] ;xof]u k'¥ofpg'k5{ . 

^=  lbuf] ljsf;n] jftfj/0fLo kIfx¿sf] ;+/If0f ug{ ;xof]u k'U5 . o;n] ;a} hLjhGt'sf] 
lxt x'G5 . 

&= lbuf] ljsf;n] jftfj/0fdf kg]{ g/fd|f c;/x¿nfO{ s6f}tL ub{5 . o;n] 
jftfj/0fnfO{ hf]ufpg ;xof]u k'U5 . 

cEof;

!=  vfnL 7fp“ e/ M

 -s_  lbuf] ljsf;nfO{ ================================== klg elgG5 .

 -v_  lbuf] ljsf;sf] ;f]rfOdf cfwfl/t gePsf] ljsf; ====================l6Sb}g .  
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 -u_  lbuf] ljsf;n] ===========================kIfx¿nfO{ hf]ufpg dbt ub{5 . 

 -3_  hg;ª\Vof j[l4 x'“bf dflg;sf] cfjZostf a9L ==================== ;|f]tx¿ 
a9L k|of]u x'G5g\ . 

 -ª_  lbuf] ljsf;sf nflu =======================sf] k|of; cfjZos x'G5 . 

#=  tnsf k|Zgx¿sf] pŒf/ n]v M

 -s_  lbuf] ljsf; eg]sf] s] xf] < 

 -v_  lbuf] ljsf; lsg cfjZos x'G5 < s'g} rf/cf]6f a'“bf n]v . 

 -u_  lbuf] ljsf; ugf{n] eljiosf] ;GtltnfO{ s] kmfObf x'G5 <

 -3_  hg;ª\Vof, jftfj/0f / ljsf;lar cGt/;DaGw b]vfpg] s'g} b'O{ a'“bf n]vL 
ltgsf] j0f{g u/ . 

 -ª_  :yfgLo :t/df s] s:tf lbuf] ljsf;sf sfo{x¿ ePsf 5g\ < ltgsf] ;"rL tof/  
u/L s'g} b'O{sf] 5f]6f] j0f{g u/ . 

$= tnsf] lrq cWoog u/L !%) zAbdf j0f{g u/ M


