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g]kfn ;/sf/ 
lzIff, lj1fg tyf k|ljlw dGqfno

kf7\oj|md ljsf; s]Gb|
;fgf]l7dL, eStk'/



k|sfzs 

g]kfn ;/sf/ 
lzIff, lj1fg tyf k|ljlw dGqfno

kf7\oj|md ljsf; s]Gb|
;fgf]l7dL, eStk'/

©	 ;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=;+ @)&@

;+zf]lwt ;+:s/0f	 M	 lj=;+ @)&^

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

d"No ?=

kf7\ok':ts;DaGwL kf7sx¿sf s'g} klg k|sf/sf ;¬´fjx¿ ePdf kf7\oj|md ljsf; 
s]Gb|, ;dGjo tyf k|sfzg zfvfdf k7fOlbg'x'g cg'/f]w 5 . kf7sx¿af6 cfpg] 
;¬´fjx¿nfO{ s]Gb| xflb{s :jfut ub{5 . tkfO“n] lsg]sf] kf7\ok':tsdf s'g} q'l6 
ePdf glhssf] ljt/saf6 pSt k':ts ;f6\g ;Sg'x'g] 5 . 



xfd|f] egfO

lzIffnfO{ p2]Zod"ns, Jofjxfl/s / ;d;fdlos agfpg kf7\oj|md ljsf; s]Gb|n] ljBfno txsf  
kf7\oj|mdtyf 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 cleefjsnufot 
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\o k':ts tof/ kfl/Psf] xf] .

kf7\ok':tsnfO{ o; :j¿kdf Nofpg] sfo{df kf7\oj|md ljsf; s]Gb|sf sfo{sf/L lgb]{zs lbjfs/ 
9'ª\u]n tyf 8f= afns[i0f /l~ht, /fdk|;fb ;'j]bL, 8f= x[bo/Tg ah|frfo{, 8f= lrbfgGb kl08t, 
pdfgfy nD;fn, kfj{tL e6\6/fO{, pQ/f >]i7, ;'/]Gb| cfrfo{ / ljho ld>sf] ljif]z of]ubfg /x]sf]  
5 . o;sf] ljifo j:t' ;Dkfbg 8Da/Wjh cfª\b]Da], efiff ;Dkfbg nf]sk|sfz kl08taf6 ePsf] xf] .  
kf7\ok':tsnfO{ cWofjlws tyf kl/dfh{g u/L k|sflzt ug{ sfo{df o;  s]Gb|sf dxflgb{]zs 8f= n]vgfy kf}8]n,  
>L u0f]zk|;fb e6\6/fO{, >L lrgfs'df/L lg/f}nf / >L o'j/fh clwsf/Lsf] of]ubfg /x]sf] 5 . o; k':tssf] 
rf/ /ªdf ljsf; ug{sf nflu snf ;Dkfbg sfo{ >Lxl/ >]i7af6 ePsf] xf] . o; kf7\ok':tssf] ljsf; 
tyf kl/dfh{g sfo{df ;+nUg ;a}k|lt kf7\oj|md ljsf;  s]Gb| wGojfb k|s6 ub{5 .

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	 zLif{s	 k[i7 ;ª\Vof
	 ef}lts lj1fg (Physics)
!=	 gfk	 !
@=	 ult / k|j]u	 (
#=	 ;/n oGq	 @)
$=	 rfk	 @&
%=	 zlSt, sfo{ / ;fdYo{	 #*
^=	 tfk	 %)
&=	 k|sfz	 %(
*=	 Wjlg	 &$
(=	 r'DasTj	 *)
!)=	 ljB't\	 *%
	 /;fog lj1fg (Chemistry)
!!=	 kbfy{	 (!
!@=	 ld>0f	 !)%
!#=	 wft' / cwft'	 !!)
!$=	 cDn, Iff/ / nj0f	 !!&
!%=	 s]xL pkof]uL /;fogx¿	 !@%
	 hLj lj1fg (Biology)
!^=	 ;hLjx¿	 !##
!&=	 sf]if / tGt'	 !$*
!*=	 hLjg k|lj|mof	 !%&
	 e" tyf cGtl/If lj1fg (Geology and Astronomy)
!(=	 k[YjLsf] agf]6	 !&!
@)=	 df};d / xfjfkfgL	 !&(
@!=	 k[YjL / cGtl/If	 !*^
	 jftfj/0f lj1fg (Environment Science)
@@=	 jftfj/0f / o;sf] ;Gt'ng	 !(!
@#=	 jftfj/0fLo x|f; tyf o;sf] ;+/If0f	 @)*
@$=	 jftfj/0f / lbuf] ljsf;	 @@( 
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xfdLn] b}lgs hLjgdf ljleGg k|sf/sf gfkx¿ lnO/x]sf x'G5f}F . s'g} j:t'sf] lglZrt  

kl/df0f kQf nufpg] k|lj|mof g} gfk xf] . xfdLn] gfk]sf j:t'sf] kl/df0fnfO{  

ul0ftLo ¿kdf JoSt ub{5f}F . gfk]/ ul0ftLo ¿kdf JoSt ug{ ;lsg]nfO{ ef}lts  

kl/df0f (physical quantity) elgG5, h:t} M If]qkmn, lk08, ;do, nDafO cflb . t/ 

gfk]/ ul0ftLo ¿kdf JoSt ug{ g;lsg]x¿ ef}lts kl/df0f xf]Ogg\, h:t} M bof, dfof, 

rfxgf, OR5f, cg'ej cflb .

ef}lts kl/df0f d'Vo b'O{ k|sf/sf x'G5g\ M 

!= 	 cfwf/e"t ef}lts kl/df0f (Fundamental Physical Quantity)

@= 	 tThGo ef}lts kl/df0f (Derived Physical Quantity)

cfwf/e"t ef}lts kl/df0f (Fundamental Physical Quantity)

s]xL ef}lts kl/df0fx¿ cGo ef}lts kl/df0f;Fu :jtGq x'G5g\ . cGo ef}lts   

kl/df0f;Fu e/ gkg]{ o:tf :jtGq kl/df0fnfO{ cfwf/e"t ef}lts kl/df0f (fundamental 

physical quantity) elgG5 . j:t'sf] lk08, nDafO / ;don] cfk;df s'g} ;DaGw  

/fVb}gg\, h:t} M slt nDafOsf] Ps lsnf]u|fd lk08 x'G5 eg]/ x]bf{ s'g} cy{ /xFb}g . 

tThGo ef}lts kl/df0f (Derived Physical Quantity)

cGo ef}lts kl/df0f;Fu e/ kg]{ kl/df0fnfO{ tThGo kl/df0f (derived quantity) elgG5 . 

j:t'sf] If]qkmn, cfotg, 3gTj cflb tThGo kl/df0f x'g\, h:t} M If]qkmnsf] kl/df0f 

nDafO tyf rf}8fOsf] kl/df0fdf e/ kb{5 . 

PsfO (Unit) 

gfklagf ef}lts kl/df0fsf] lglZrt dfqf kQf nufpg ;lsFb}g . ef}lts kl/df0fsf] 

!! gfk
(Measurement)
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gfksf nflu s'g} Ps lglZrt kl/df0f tf]lsPsf] x'G5 . lglZrt kl/df0fnfO{ k|fdfl0fs 
PsfO (standard unit) elgG5 . dfg yfxf gePsf ef}lts kl/df0fx¿nfO{ ToxL k|fdfl0fs 
PsfO;Fu t'ngf u/L JoSt ul/G5 . o;/L t'ngf ubf{ k|fdfl0fs PsfOsf] slt u'0ff 5 egL 
JoSt ul/G5 . To;}n] gfk eg]sf] yfxf gePsf] kl/df0fnfO{ yfxf ePsf] kl/df0f;Fu t'ngf 
ug'{ xf] . ef}lts kl/df0fsf] gfknfO{ cª\s / PsfO Ps} ;fy /fvL ul0ftLo ¿kdf JoSt  
ul/G5, h:t} M Pp6f j:t'sf] lk08 5 kg 5 eGgfn] lk08sf] PsfO kg xf] . pSt j:t'sf] 
lk08 1 Kg sf] 5  u'0ff 5 eGg] a'lemG5 . To;}n] ef}lts kl/df0f gfk n]Vbf cª\s;Fu 
PsfO clgjfo{ x'G5 .

ef}lts kl/df0fsf PsfOx¿nfO{ ljZjJofkL ¿kdf dfGotf lbOPsf x'G5g\ . ef}lts 
kl/df0fnfO{ km/s km/s PsfOx¿n] gfKg] ul/G5 . PsfO d'Vo b'O{ k|sf/sf x'G5g\ M 

!= 	 cfwf/e"t PsfO (Fundamental Unit)

@= 	 tThGo PsfO (Derived Unit)

cfwf/e"t PsfO (Fundamental Unit) 

kl/df0f gfKbf cGo gfksf PsfOdf lge{/ g/xg] cyf{t\ :jtGq PsfOnfO{ cfwf/e"t PsfO 
elgG5, h:t} M nDafOsf] ld6/, lk08sf] lsnf]u|fd, ;dosf] ;]s]G8 . ef}lts lj1fgdf 
lgDglnlvt ;ft cf]6f cfwf/e"t kl/df0fsf PsfOx¿ k|of]u ul/G5 M 

j|m=;=	 ef}lts kl/df0f	 cfwf/e"t PsfO	 PsfOsf] ;ª\s]t

!=		  nDafO (length)	 ld6/ (meter)	 m

@=		  lk08 (mass)	 lsnf]u|fd (kilogram)	 kg

#= 		 ;do	 (time)	 ;]s]G8 (second)	 s

$=		  tfkj|md (temperature)	 s]lNeg (kelvin)	 K

%= 		 ljB't\wf/f (electricity)	 PlDko/ (ampere)	 A

^= 		 k|sfzsf] rlDsnf]kgf	 SofG8nf (candela)	 Cd 

		  (intensity of light)

&= 		 kbfy{sf] dfqf	 df]n (mole)	 mol 

		  (amount of matter)
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tThGo PsfO (Derived Unit) 

cfwf/e"t PsfOsf] ;+of]hgaf6 ag]sf] PsfOnfO{ tThGo PsfO elgG5, h:t} M Pp6f 
uf8Lsf] j]u yfxf kfpg To;n] kf/ u/]sf] b'/L / nfu]sf] ;do gfKg'kg]{ x'G5 . b'/L 
/ ;dosf] PsfOcg';f/ j]usf] PsfO e/ kb{5 . To;}n] b'/L cyjf nDafO / ;dosf 
PsfO cfwf/e"t PsfO x'g\ . j]usf] PsfO tThGo PsfO xf] . 

s]xL tThGo PsfOx¿   

j|m=;=	 ef}lts kl/df0f 	 tThGo PsfO	   PsfOsf] ;ª\s]t

!=		  If]qkmn (area)	 ju{ld6/ (square meter)	 m2

@=		  cfotg (volume)	 3gld6/ (cubic meter)	 m3

#= 		 3gŒj (density)	 lsnf]u|fd k|lt3gld6/	 kg/m3 

				    (kilogram per cubic meter)

$= 		 j]u÷ult 	 ld6/ k|lt;]s]G8	 m/s 

		  (speed/velocity)	 (meter per second)

%= 		 k|j]u	 	 ld6/ k|lt;]s]G8  k|lt;]s]G8	 m/s2 

		  (acceleration)	 (meter per second per second)

^=		  an (force)	 Go'6g (newton)	 N

&= 		 sfo{÷zlSt	 h'n (joule)	 J 

		  (work/energy)

*= 		 ;fdYo{ (power)	 jf6 (watt)	 W

(=		  rfk (pressure)	 kf:sn (pascal)	 pa

lk08sf] gfk (Measurment of Mass)

j:t'df ePsf] kbfy{sf] kl/df0f (quantity of matter) nfO{ lk08 elgG5 . lk08 To; 
j:t'df ePsf k/df0f'x¿sf] ;ª\Vof / tL k/df0f'x¿sf] lk08df e/ kb{5 . s'g} j:t'df  
/x]sf] lk08 ;+;f/sf] ;a} 7fpFdf Pp6} x'G5 . lk08 7fpFcg';f/ 36a9 x'Fb}g . 
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j:t'sf] lk08nfO{ ef}lts t/fh' (physical balance jf beam balance) n] gflkG5 . 
ef}lts t/fh'df b'O{cf]6f kfnf (pan) x'G5g\ . Pp6f kfnfdf j:t' / csf]{ kfnfdf 9s  
/fVg'k5{ . b'j}lt/sf] lk08 a/fa/ ePkl5 8G8L ;Gt'ngdf x'G5 / To;df /x]sf] ;"rsn] l;wf  
b]vfpF5 .  9sx¿df ePsf] hDdf lk08 
g} To;sf] csf]{tkm{ /flvPsf] j:t'sf] lk08 
x'G5 . 

lk08sf] k|fdfl0fs PsfO (standard unit)

lsnf]u|fd xf] . ;fgf / sd lk08 ePsf j:t'sf] 
lk08 u|fd (gram) / ldlnu|fd (milligram) df  
gflkG5 . o;}u/L 7'nf j:t'sf] lk08 lSjG6n 
(quintal) / 6g (tonne) df gflkG5 .

1000 ldlnu|fd (mg)	 1 u|fd (g) 			 

1000 u|fd (g) 	 1 lsnf]u|fd (kg) 	

100 lsnf]u|fd (kg) 		 1 lSjG6n (Quintal)

1000 lsnf]u|fd (kg) 		 1 6g (Tonne)

slt lk08nfO{ Ps lsnf]u|fd dflgG5 < 

;+;f/sf ;a} b]zdf gflkg] lsnf]u|fdsf] kl/df0f a/fa/ x'g'kb{5 . o;sf nflu 
k|mfG;df /x]sf] cGt/f{li6«o gfk tf}n ljefudf /flvPsf] Knfl6gd / Ol/l8od 
wft'af6 ag]sf] 9ssf] lk08nfO{ P;=cfO{= k|0ffnL (SI system) df Ps lsnf]u|fd  
dflgG5 . oxL 9s;Fu gfk]/ ;+;f/sf c¿ b]zx¿sf] Ps lsnf]u|fd 9s agfOPsf] x'G5 . xfd|f]  
b]zdf rngrNtLdf NofOPsf] Ps lsnf]u|fdsf] 9s gfk tf}n ljefudf /flvPsf] Ps 
lsnf]u|fdsf] 9s a/fa/ x'g'kb{5 . 

lj|mofsnfk ! 

Pp6f ef}lts t/fh' / ljleGg lk08sf 9sx¿ n]pm . o;sf] ;xfotfn] ltd|f] lj1fg tyf 
jftfj/0f lstfasf] lk08 kQf nufpm . ca, ltd|f] / ;fyLx¿sf] lstfasf] lk08sf] t'ngf  
u/ . s] km/s kfof} < sf/0f s] xf] <

lrq g+= 1.1
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tf}nsf] gfk (Measurement of Weight) 

xfdLn] j:t'nfO{ cfsfzlt/ x'Tofof}F eg] ;f] j:t' s]xL a]/kl5 hldglt/ g} v:5, lsg < 

k[YjLn] ;a} j:t'nfO{ cfkm\gf] s]Gb|lt/ tfG5 . To;}n] cfsfzlt/ x'TofOPsf] j:t' k[YjLsf] 
;txlt/ g} cfpF5 . af]6la?jfdf kmn]sf kmnk"mn, jiff{sf] kfgL, lxpF, cl;gf cflb tnlt/ 
emg'{sf] sf/0f klg k[YjLsf] cfsif{0f an xf] . k[YjLn] cfkm\gf] s]Gb|lt/ tfGg] annfO{ u'?Œj an 
(gravity) elgG5 . j:t'df nfUg] u'?Œjan eg]sf] To; j:t'sf] tf}n xf] . 

 j:t'nfO{ k[YjLn] cfkm\gf] s]Gb|lt/ tfGg] ansf] gfk g} To; j:t'sf] tf}n xf] . 

j:t'sf] tf}n Go'6g (N) PsfOdf gflkG5 . tf}n Ps k|sf/sf] an  
xf] . To;}n] tf}n gfKg sdfgL t/fh' (spring balance) k|of]u ul/G5 . 
k[YjLlt/ j:t' v:bf To;df u'?Tj k|j]u pTkGg x'G5 . To; 7fpFdf 
pTkGg x'g] u'?Œj k|j]u / j:t'sf] lk08sf] u'0fgkmn g} To; j:t'sf] 
tf}n x'G5 . 

j:t'sf] tf}n (W) = lk08 (m) X u'?Tj k|j]u (g)

k[YjL k"0f{ ¿kn] uf]nf] 5}g . To;}n] k[YjLsf] ;a} efudf u'?Tj 
k|j]u ;dfg x'Fb}g . u'?Tj k|j]usf] dfg km/s ePsfn] j:t'sf] 
tf}n klg 7fpFcg';f/ km/s x'G5 . j:t'sf] lk08nfO{ xfd|f]  
b}lgs hLjgdf tf}n eGg] ul/G5 . t/ j:t'sf] lk08 / tf}n  
km/s km/s s'/fx¿ x'g\ . ef}lts t/fh'df lk08 gfKbf ;Gt'ng ePsf] 
cj:yfdf 9sdf kg]{ / j:t'df kg]{ u'?Tj an a/fa/ x'G5 . To;}n]  
b}lgs hLjgdf lnOg] tf}nnfO{ k|foMh;f] olt lsnf]u|fdsf] tf}n egL JoSt ul/G5,  
h:t} M 5kg cfn'sf] tf}n cflb .

;dosf] gfk (Measurement of Time)

b'O{cf]6f 36gfx¿ (events) larsf] cjlwnfO{ ;do elgG5 . k[YjLn] cfkm\gf] cIfdf 
3'Dg nfUg] ;dosf cfwf/df ;dosf] PsfO lgwf{/0f ul/Psf] 5 . k[YjLn] cfkm\gf] cIfdf 
Ps k6s 3'Dg nfUg] ;donfO{ Ps ;f}o{ lbg dflgG5 . Ps lbgnfO{ 24 a/fa/ efudf  
afF8\bf cfpg] k|To]s efunfO{ Ps 306f dflgG5 . Ps 306fnfO{ 60 a/fa/ efudf afFl8Psf]  
5 . o;/L afF8\bf cfpg] k|To]s efunfO{ Ps ldg]6 elgG5 . k|To]s ldg]6nfO{ 60 

lrq g+= 1.2
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lrq g+= 1.3

a/fa/ efudf afF8\bf cfpg] Ps efunfO{ Ps ;]sG8 elgG5 .
To;}n], 1 lbg 	 = 1 x 24 306f = 24 x 60 ldg]6 = 1440 ldg]6

			   = 24 x 60 x 60  ;]s]G8 = 86,400 ;]s]G8

	 To;sf/0f, 1 lbgdf 86,400 ;]s]G8 x'G5 . 

1 lbgsf] 86,400 v08sf] 1 v08 ;donfO{ 1 ;]sG8 elgG5 . 

1 ;]s]G8 = 1/86, 400 lbg x'G5 .

ljleGg k|sf/sf 38Lx¿ ;do gfKg k|of]u ul/G5,   
h:t} M ;fwf/0f 38L, l8lh6n 38L, P6f]lds 38L cflb .  
xfdLn] k|of]u ug]{ ;fwf/0f 38Ldf ;do s]xL ;]s]G8 l9nf]  
jf rfF8f] x'g ;S5 . To;}n] j}1flgsx¿ l7s ;do gfKg  
P6f]lds 38L k|of]u ub{5g\ .  

lj|mofsnfk @ 

/]l8of]n] ;dfrf/ eGg] a]nfdf k|;f/0f u/]sf] ;docg';f/ ltd|f] 3/df /x]sf] 38Lsf] 
;do ldnfpm . Ps dlxgfkl5 /]l8of]n] eg]sf] ;do / ltd|f] 3/df /x]sf] 38Lsf] 
;dodf k/]sf] km/s t'ngf u/L x]/ . sIffdf ;fyLx¿lar 5nkmn u/L lzIfsnfO{ 
cfk\mgf] lgisif{ ;'gfpm . 

k|of]ufTds lj|mofsnfk 

!=	 ltd|f] z/L/sf] lk08 slt 5, gfk  . 

@= 	 Pp6f ;]tf] afSnf] sfuhnfO{ dWofx\g ;dodf 3fddf /fv . To;sf] lardf emG8}  

	 #÷$ OGr nfdf] lsnf 7f]s]/ c8\ofpm . ltd|f] 38Ldf l7s 12 aHbf To; lsnfsf]  
	 5fofsf] 6'Kkf]df lrx\g nufpm . ef]lnkN6 lbpF;f] lsnfsf] 5fofsf] 6'Kkf]  
	 cl3Nnf] lbgsf] lrx\gdf k'Ubf slt aHof], ;dosf] cGt/ kQf nufpm . 

;f/f+z

!= 	 ul0ftLo ¿kdf gfk]/ JoSt ug{ ;lsg] kl/df0fnfO{ ef}lts kl/df0f elgG5 . 

@= 	 PsfO eg]sf] Pp6f lglZrt k|fdfl0fs kl/df0f xf] . To;;Fu t'ngf u/L cGo  
	 kl/df0fsf] gfk lnOG5 . 
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#= 	 cfwf/e"t / tThGo u/L PsfO d'Vo b'O{ k|sf/sf x'G5g\ . 

$= 	 cGo gfksf PsfOdf e/ gkg]{ PsfOnfO{ cfwf/e"t PsfO elgG5, h:t} M ld6/,  
	 lsnf]u|fd, ;]s]G8 . 

%= 	 cfwf/e"t PsfOaf6 ag]sf PsfOnfO{ tThGo PsfO elgG5, h:t} M h'n, Go'6g,  
	 jf6, kf:sn . 

^= 	 s'g} j:t'df ePsf] kbfy{sf] kl/df0fnfO{ lk08 elgG5 . j:t'sf] lk08 ef}lts  
	 t/fh'n] gflkG5 . 

&= 	 cGt/f{li6«o gfktf}n ljefudf /flvPsf] Knfl6gd / Ol/l8od wft'af6 ag]sf] 9ssf]  
	 lk08nfO{ Ps lsnf]u|fd dflgG5 . 

*= 	 j:t'nfO{ k[YjLn] cfkm\gf] s]Gb|lt/ tfGg] annfO{ tf}n elgG5 . 

(=	 s'g} b'O{cf]6f 36gflarsf] cjlwnfO{ ;do elgG5 . ;donfO{ 38Ln] gflkG5 . 

!)= 	Ps lbgsf] 86,400 v08sf] 1 v08 ;donfO{ 1 ;]sG8 elgG5 . 

cEof;

!=	 vfnL 7fp“df ldNg] zAb e/ M 

	 -s_	 cGo gfksf PsfOdf lge{/ g/xg] PsfOnfO{ ==================== elgG5 . 

	 -v_ 	lk08sf] PsfO =============== xf] . 

	 -u_ 	s'g} j:t'df nfUg] u'?Tjan g} To; j:t'sf] ============= xf] . 

	 -#_ 	Ps lbgsf] ================= v08sf] 1 vG8 ;donfO{ 1 ;]sG8 elgG5 . 

	 -ª_ 	j:t'sf] lk08nfO{ ============ n] gflkG5 . 

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

	 -s_ 	lk08sf] cfwf/e"t k|fdfl0fs PsfO s'g xf] < 

		  -c_ u|fd				    -cf_ lsnf]u|fd	

		  -O_ lSjG6n				    -O{_ 6g
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	 -v_	j:t'sf] tf}n s'g pks/0faf6 gflkG5 < 

		  -c_ 	ef}lts t/fh'				    -cf_ sdfgL t/fh'	

		  -O_ 	 lad t/fh'				    -O{_ 6kKofg t/fh'

	 -u_ j}1flgsx¿n] ;xL ;do gfKg s'g 38L k|of]u ub{5g\ < 

		  -c_ ;fwf/0f 38L 			  -cf_ l8lh6n 38L 	

		  -O_ P6f]lds 38L	    	 -O{_ Sjfh{ 38L 

	 -3_ tnsfdWo] s'g tThGo PsfO xf] < 

		  -c_ ld6/			  -cf_ lsnf]u|fd	

		  -O_ ;]s]G8			  -O{_ h'n

#= 	km/s 5'6\ofpm M 

	 -s_ cfwf/e"t PsfO / tThGo PsfO      

	 -v_ lk08 / tf}n

$= 	5f]6f] pQ/ n]v M 

	 -s_	 ef}lts kl/df0f eg]sf] s] xf] < 

	 -v_ 	lk08 s]nfO{ elgG5 <

	 -u_ 	Ps lsnf]u|fd eGgfn] slt kl/df0fnfO{ hgfpF5 <

	 -#_	 j]usf] PsfO s] xf] < 

%= 	tn lbOPsf] kl/df0fnfO{ tf]lsPsf] PsfOdf abn M 

	 -s_ 4.5 306fnfO{ ;]s]G8df	

	 -v_ 2.5 lsnf]u|fdnfO{ u|fddf 

	 -u_ 1 lbgnfO{ ;]s]G8df 

^=	 dlgtfsf] lk08 40 kg 5 eg] pgsf] tf}n slt x'G5 < (g = 9.8m/s2)  

	 lx;fa u/ . (392N) 
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xfd|f] jl/kl/ s]xL j:t'x¿ Ps} :yfgdf /lx/x]sf x'G5g\ . o:tf j:t'nfO{ xfdL l:y/ 
j:t' eG5f}F . s]xL j:t'x¿ rln/x]sf cyf{t\ :yfg kl/jt{g ul//x]sf x'G5g\ . o:tf 
j:t'x¿nfO{ rfn cj:yfsf j:t' elgG5, h:t} M lxFl8/x]sf] dflg;, u'l8/x]sf] uf8L,  
pl8/x]sf] r/f . j:t'sf] rfn ;dfg / c;dfg u/L b'O{ k|sf/sf x'G5g\ . ;dfg rfn 
ePsf] j:t'sf] ult lglZrt x'G5 . t/ c;dfg rfn ePsf] j:t'sf] ult slxn] a9L / 
slxn] sd x'G5 . o:tf] cj:yfdf j:t'sf] cf};t ult lgsflnG5 .

cf};t ult (average velocity)

Ps PsfO ;dodf lglZrt lbzflt/ kf/ u/]sf] b'/LnfO{ cf};t ult elgG5 .

cf};t ult (average velocity) =
 lglZrt lbzfdf kf/ u/]sf] hDdf b'/L

					        hDdf nfu]sf] ;do

			            t
s

V =

oxfF 	V = cf};t ult

	 S = hDdf :yfgfGt/0f -lglZrt lbzfdf kf/ u/]sf] b'/L_

	 t = hDdf nfu]sf] ;do xf] .

olb Pp6f j:t'n] lglZrt lbzfdf 2  ;]s]G8df 10 ld6/ b'/L kf/ u/]5 / csf]{n] 5  

;]s]G8df 32  ld6/ b'/L kf/ u/]5 eg], 

cf};t ult =
 hDdf kf/ u/]sf] b'/L

			   hDdf nfu]sf] ;do

cf};t ult s/m6
s7
m42

s5s2
m32m10

==
+
+

=  

@@ ult / k|j]u
(Velocity and Acceleration)
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cf};t ult 6 m/s x'G5 .

olb s'g} j:t'sf] ;'?sf] ult u / clGtd ult v ePdf To;sf],

cf};t ult (V) = 
;'?sf] ult (u) ± clGtd ult (v)

		  	 	 2

			   t
s

V =
 2

vu
U

+
=

pbfx/0f ! 	

Pp6f dflg; df]6/;fOsn r9]/ 4 ldg]6df 6 km 6f9f /x]sf] cfk\mgf] sfof{nodf k'U5 
eg] p;sf] cf};t ult slt xf]nf <

oxfF, hDdf nfu]sf] ;do (t) 	 = 4 ldg]6
					    = 4 x 60 sec

					    = 240 s

hDdf kf/ u/sf] b'/L (s) = 6km
				    = 6 x 1000m

				    = 6000m

cf};t ult 
t
s

V = ?

;"qfg';f/, 
t
s

V =   = 25 m/s 

pSt df]6/;fOsnsf] cf};t ult 25 m/s x'G5 .

;fk]lIfs ult (Relative Velocity)

u'l8/x]sf] a;sf] l;6df al;/x]sf] dflg; l:y/ cj:ydf x'G5 ls rfn cj:yfdf  
x'G5, lsg <

u'l8/x]sf] a;df /x]sf] dflg;n] a;sf] t'ngfdf :yfg kl/jt{g u/]sf] x'Fb}g . t;y{ l:y/ 
cj:yfdf /x]sf] x'G5 t/ ;8ssf] t'ngfdf :yfg kl/jt{g ul//x]sf] x'G5 cyf{t\ rfn 
cj:yfdf  x'G5 . To;}n] l:y/ / rfn eGg] s'/f ;fk]lIfs cyjf t'ngf ul/Psf] j:t'sf] 
bfFhf]df e/ kg]{ s'/f x'g\ . oxfF t'ngf ul/g] j:t'x¿sf] rfnnfO{ JoSt ug{ lglZrt 
laGb' cfjZos x'G5 . o;nfO{ ;fk]lIfs laGb' (relative point) elgG5 . 
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;fk]lIfs laGb' (relative point) sf] t'ngfdf JoSt ul/Psf] s'g} j:t'sf] ultnfO{  
;fk]lIfs ult (relative velocity) elgG5 .

!= 	 lbOPsf] lrq g+= 2.1 sf] ‘s’ x]/f}F . ;'?sf] cj:yfdf b'O{ cf]6f uf8L Pp6} l;wf /]vf 
MN df cl8Psf 5g\ . MN ;fk]lIfs laGb' (relative point) xf] . uf8L  A, 10m/s 
sf] ultn] klZrdlt/ / uf8L B, 15m/s sf] ultdf k"j{lt/ nfu]sf] 5 . lrq ‘v’ df 
1 sec kl5sf] cj:yf b]vfOPsf] 5 . o; cj:yfdf A n] 10 m / B n] 15 m b'/L kf/  
u/]sf] 5 . uf8L A  af6 uf8L B x]bf{ 1 sec df 25 m b'/L kf/ u/]sf] b]lvG5 . 
o;df A sf] ;fk]Ifdf B sf] ult 25 m/s x'G5 . 

@= 	 lrq g+= 2.2 sf] ‘u’ df ;'?sf] cj:yf b]vfOPsf] 5 . uf8L A, 10 m/s / uf8L B, 15 m/s 

;'?sf] cj:yf 1 ;]s]G8kl5sf] cj:yf

sf] ultn] Pp6} lbzflt/ u'l8/x]sf 5g\ . lrq ‘3’ df 15 m kl5sf] cj:yf b]vfOPsf]  
5 . o; cj:yfdf uf8L  A n] 10m / B n] 15 m b'/L kf/ u/]sf 5g\ . t/ uf8L 
A af6 uf8L B x]bf{ 1S df 5m b'/L kf/ u/]sf] b]lvG5 . o;df A sf] ;fk]Ifdf 
B sf] ult 5m/s x'G5 .

#=	  lrq g+= 2.3 sf] ‘ª’ df ;'?sf] cj:yf b]vfOPsf] 5 . uf8L A / B b'j} 10m/s sf] 

;'?sf] cj:yf

-u_

-s_

1 ;]s]G8kl5sf] cj:yf

-3_

-v_lrq g+= 2.1

lrq g+= 2.2
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ultdf Pp6} lbzflt/ u'l8/x]sf 5g\ . lrq -r_ df 1s kl5sf] cj:yf b]vfOPsf]  
5 . o; cj:yfdf b'j}n] 10m b'/L kf/ u/]sf 5g\ . oxfF, A af6 x]bf{ B n] s'g} b'/L kf/  
u/]sf] b]lvFb}g cyf{t\ A sf] ;fk]Ifdf B sf] ult z"Go x'G5 . 

	 To;}u/L, Pp6} lbzfdf u'l8/x]sf b'O{cf]6f uf8Lx¿sf] ;fk]lIfs ult  
;'?sf] cj:yf

-ª_

1 ;]s]G8kl5sf] cj:yf

-r_
lrq g+= 2.3

	 = Pp6fsf] ult - bf];|f]sf] ult x'G5 .

	 \ VAB = VA- VB

oxfF,	VA= A j:t'sf] ult

	 VB= B j:t'sf] ult

	 VAB= A sf] B j:t';Fusf] ;fk]lIfs ult 

To;}u/L b'O{ ljk/Lt lbzfdf u'l8/x]sf j:t'sf] 

	 ;fk]lIfs ult = Pp6f ult +  csf]{sf] ult

	 \ VAB= VA+ VB x'G5 .

pbfx/0f @

b'O{cf]6f uf8L A / B j|mdzM 12 m/s / 8 m/s sf] ultdf Pp6} lbzflt/  
u'l8/x]sf 5g\ eg] A sf] B ;Fusf] ;fk]lIfs ult slt xf]nf, olb ltgLx¿ ljk/Lt lbzflt/  
nfu]sf eP ;fk]lIfs ult slt xf]nf <



12	 lj1fg tyf jftfj/0f, sIff–* lj1fg tyf jftfj/0f, sIff–*		  13

oxfF, uf8L A sf] ult  (VA) = 12 m/s

	 uf8L B sf] ult (VB) =  8m/s

	 ;fk]lIfs ult (VAB) = ?

	 Pp6} lbzfdf hfFbf ;fk]lIfs ult (VAB) 	 = 	VA- VB

				    	jf (VAB)	 = 12 m/s – 8 m/s

				    \   (VAB)	 =	4 m/s

	 ljk/Lt lbzfdf hfFbf ;fk]lIfs ult (VAB) 	 = VA + VB

					         jf (VAB)	 = 12 m/s + 8 m/s

					          \   (VAB)	 = 20 m/s

To;}n], Pp6} lbzfdf ;fk]lIfs ult 4 m/s / ljk/Lt lbzfdf ;fk]lIfs ult 20 m/s x'G5 .

ljrf/0fLo k|Zg            

a;df ofqf ubf { xfdL r9]sf] a;n] csf] { a;nfO{ pl5g]/ cufl8 hfFbf  
la:tf/} u'8]sf] h:tf] nfU5 t/ ljk/Lt lbzfaf6 cfPsf] a; l56f] cufl8 a9]sf] h:tf] 
nfU5, lsg <

k|j]u / ultx|f; (Acceleration and Retardation)

u'l8/x]sf] ;fOsn, df]6/;fOsn, uf8Lx¿sf] ult ;w}F Psgf;sf] x'Fb}g . logLx¿sf] 
ult slxn] a9\5 t slxn] 36\5 . cf]/fnf] af6fdf ;fOsnsf] ult j|mdzM a9\b}  
hfG5 . s'g} j:t'nfO{ cUnf] 7fpFaf6 tn k[YjLsf] ;txlt/ v;fNbf o;sf] ult j|mdzM 
a9\b} hfG5 . ult a9\g] b/nfO{ k|j]u (acceleration) elgG5 .

Ps PsfO ;dodf ultdf ePsf] kl/jt{gnfO{ k|j]u (acceleration) elgG5 . o;nfO{ 
ld6/ k|lt;]s]G8 k|lt;]s]G8 (m/s�2) PsfOdf gflkG5 .

dfgf}F, Pp6f ;fOsnsf] ;'?sf] ult (u) m/s 5 / (t) ;]s]G8 ;dodf o;sf] ult (v) m/s df 
kl/jt{g x'G5 eg] o;sf] ultdf ePsf] kl/jt{g = (v–u) m/s x'G5 / nfu]sf] ;do = t x'G5 .

		
k|j]u =

 ultdf ePsf] kl/jt{g

			        nfu]sf] ;do
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cyjf,		   
k|j]u = 

	 clGtd ult – ;'?sf] ult

				       nfu]sf] ;do

		   		    x'G5 .

;dfg ult ePsf] cj:yfdf k|j]u pTkGg x'Fb}g . o:tf] cj:yfdf k|j]u z"Go x'G5 . 
u'l8/x]sf] j:t'sf] ult slxn]sfxLF j|mdzM 36\b} hfG5 . psfnf] af6fdf lxF8\bf jf 
s'g} j:t'nfO{ k[YjLsf] ;txaf6 dflylt/ x'TofpFbf To;sf] ult j|mdzM 36\b} hfG5 . 
u'l8/x]sf] uf8LnfO{ /f]Sg'kbf{ a|]s nufOG5 . o; cj:yfdf j:t'sf] ult j|mdzM 36\b} 
hfG5 . ultx|f; eg]sf] C0ffTds k|j]u xf] .

ult 36\g] b/ (rate of decrease of velocity) nfO{ ultx|f; elgG5 . o;nfO{ C0ffTds 
k|j]usf ¿kdf hgfOG5 .

pbfx/0f !

Pp6f l:y/ cj:yfaf6 rNg ;'? u/]sf] uf8Lsf] ult 5 ;]s]G8kl5 10m/s k'u]5 eg] 
o;sf] k|j]u slt k'U5, lx;fa u/ .

oxfF,	;'?sf] ult (u) = 0

clGtd ult (u) =10 m/s

nfu]sf] ;do ( t) = 5s.

k|j]u (a) = ?

;'qfg';f/,	 

	 or, a = 
10 - 0

5
	 \ a = 2m/s2 k'U5 .

pbfx/0f @	

Pp6f 15 m/s sf] ultdf u'l8/x]sf] sf/ 5s kl5 l:y/ cj:yfdf cfpF5 eg] To;sf] 
ultx|f; slt x'G5 <
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oxfF, ;'?sf] ult (u) = 15m/s

clGtd ult (v) = 0

nfu]sf] ;do (t) = 5s

ultx|f; (a) = ?

;"qfg';f/,	 

	 jf,	 5
150

a
−

=

	 jf,  a = – 3 m/s2

  ultx|f; (-a) = 3 m/s2

	 pSt uf8Lsf] ultx|f; 3 m/s2 /x]5 .

ult / k|j]u;DaGwL ;dLs/0f (Equation Related to Velocity and Acceleration)

j:t'sf] ;'?sf] ult, clGtd ult, k|j]u, ;do / kf/ u/]sf] b'/Llar cfk;L ;DaGw  
x'G5 . tL ;DaGwnfO{ tn lbOPcg';f/ ;"qa4 ug{ ;lsG5 M

pbfx/0f !

s'g} j:t'sf] ;'?sf] ult = u, clGtd ult = v, k|j]u = a, nfu]sf] ;do = t / kf/ u/]sf]  
b'/L = s  ePdf 

k|j]usf] kl/efiffcg';f/,

............... (i)
or, v – u = at

or, v = u + at ........... (ii)

pSt j:t'sf] cf};t ult = kf/ u/]sf] b'/L   
=

    s

			             nfu]sf] ;do        t

	 k]ml/, cf};t ult  

			    
jf,

 

	  \ s =  .......... (iii)
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;dLs/0f (i) af6 t sf] dfg ;dLs/0f (iii) df /fVbf,

	

	 jf, 

	 jf, 2as = v2 - u2

	 \ v2 = u2 + 2as ..... (iv)

	 ;dLs/0f (ii) af6 v sf] dfg ;dLs/0f (iii) df /fVbf,

	
t

2
)atu(u

s ×
++

=

	 jf, 
t

2
atu2

s ×
+

=

	 jf, 2
atut2

s
2+

=

	 jf, 
2at

2
1

uts +=
........ (v)

	 pko'{St ;"qx¿åf/f ult / k|j]usf ljleGg ul0ftLo ;d:ofx¿ ;dfwfg ug{ 		
	 ;lsG5 .

pbfx/0f @

l:y/ cj:yfaf6 rNg ;'? u/]sf] sf/sf] k|j]u 0.3 m/s2 5 eg] 1 ldg]6kl5 To;sf] ult 
slt x'G5 < To; cjlwdf uf8Ln] slt b'/L kf/ unf{ <

oxfF, ;'?sf] ult (u) = 0 -l:y/ cj:yf ePsfn]_

k|j]u (a) = 0.3m/s2

;do (t) = 1 min. = 1 x 60s = 60s

clGtd ult (v) = ?

kf/ u/]sf] b'/L (s) = ?
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;"qfg';f/,	v = u + at

	 or, v = 0 + 0.3 x 60

	  v = 18m/s

	 k]ml/,	 t
2

vu
s ×

+
=

	 or, 60
2
180

s ×
+

=  

	 \ s = 540m

	 pSt sf/sf] clGtd ult 18m/s / kf/ u/]sf] b'/L 540m x'G5 .

k|of]ufTds sfo{

!=	 ljBfno glhssf] v'nf rp/df 50 ld6/ jf 100 ld6/sf] b'/Ldf lrx\g nufpm .  
s]xL ;fyL hDdf eP/ kfn}kfnf] pSt b'/L bf}8 . k|To]snfO{ slt ;do nfUof]  
gfk . o;af6 k|To]ssf] ult lgsfn .

@= 	 v'nf rp/df 100m sf] b'/Ldf b'O{cf]6f lrx\g nufpm . To;sf] l7s lardf Pp6f  
	lrx\g nufpm . To; lrx\gaf6 ljk/Lt lbzflt/ b'O{ hgf ;fyLnfO{ bf}8g nufpm .  
	pgLx¿nfO{ 50m b'/L kf/ ug{ nfUg] ;do kQf nufpm . b'j} hgfsf] ult lgsfn . Ps  
	csf{;Fu ;fk]lIft ult klg lgsfn .

;f/f+z 

!= 	 PsfO ;dodf lglZrt lbzflt/ kf/ u/]sf] b'/LnfO{ cf};t ult elgG5 . 
@= 	 ;fk]lIfs laGb' Pp6f lglZrt laGb' xf] . To;;Fu t'ngf u/L cGo j:t'sf] rfnnfO{ 	
	 JoSt ul/G5 .
#= 	 ;fk]lIfs laGb'sf] t'ngfdf JoSt ul/Psf] s'g} j:t'sf] ultnfO{ ;fk]lIfs ult elgG5 .
$= 	 j:t'sf] ljleGg j:t'x¿;Fu ;fk]lIfs rfn km/s km/s x'g ;S5 .
%=	 k|ltPsfO ;dodf x'g] ultsf] kl/jt{g b/nfO{ k|j]u elgG5 .
^= 	 C0ffTds k|j]unfO{ ultx|f; elgG5 .
&= 	 ult;DaGwL ;dLs/0fx¿ 

	 (i) 
t

uv
a

−
=  		 (ii)  v = u + at		  (ii) t

2
vu

s ×
+

=  

	 (iv) v2 = u2 + 2as		 (v)  2at
2
1

uts +=
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cEof; 

!= 	vfnL 7fp“df ldNg] zAb e/ M

	 -s_ PsfO ;dodf lglZrt lbzflt/ kf/ u/]sf] b'/LnfO{ ============elgG5 .

	 -v_ PsfO ;dodf ===============ePsf] kl/jt{gnfO{ k|j]u elgG5 .

	 -u_ C0ffTds k|j]unfO{ =================elgG5 .

@= 	kl/efiff n]v M

	 -s_ cf};t ult 		 -v_ ;fk]lIfs ult		  -u_ ult

#= 	km/s 5'6\ofpm M

	 -s_ cf};t ult / ;fk]lIfs ult      -v_ k|j]u / ultx|f;

$= 	Ps zAbdf pQ/ b]pm M

	 -s_ PsfO ;dodf ePsf] :yfgfGt/0fdf kl/jt{g

	 -v_ ult kl/jt{gsf] b/ 

	 -u_ k|j]usf] PsfO 

%= 	5f]6f] pQ/ b]pm M

	 -s_ k|j]u eg]sf] s] xf] < 

	 -v_ ultx|f; eGgfn] s] a'lemG5 <

	 -u_ ;fk]lIfs rfnnfO{ pbfx/0f;lxt JofVof u/ .

	 -#_ ;fk]lIfs laGb' (relation point) nfO{ kl/eflift u/ .

^= 	tnsf ul0ftLo ;d:ofx¿ ;dfwfg u/ M

	 -s_ 	Pp6f uf8Lsf] ult 20m/s k"j{ / csf]{ uf8Lsf] ult 15m/s klZrdlt/ 5 .  
		  b'O{ cf]6f uf8Lx¿ Ps} ;dodf Pp6} 7fpFaf6 u'8\bf 2 ldg]6kl5 ltgLx¿n] slt  
		  slt b'/L kf/ ub{5g\, tL b'O{ uf8Llarsf] b'/L slt x'G5 <

(2400m k"j{, 1800m klZrd, 4200m)
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	 -v_	 Pp6f df]6/;fOsnn] 5 ldg]6df 2.4km b'/L kf/ u5{ eg] o;sf] cf};t ult  
		  lgsfn . 						     (8m/s)

	 -u_ 	l:y/ cj:yfaf6 rNg ;'? u/]sf] uf8Lsf] ult 10 ;]s]G8kl5 20m/s k'u]5  
		  eg] To;sf] k|j]u slt xf]nf <				    (2m/s2)

	 -3_ 	l:y/ cj:yfaf6 rNg ;'? u/]sf] uf8Lsf] k|j]u 5 ;]s]G8kl5 4m/s2 k'u]5  
		  eg] o;sf] clGtd ult slt xf]nf < pSt cjlwdf slt b'/L kf/ u/]5 < lx;fa  
		  u/ . 				        (20m/s, 50m)

	 -ª_ 	;dfg ultdf /x]sf] Pp6f sf/n] a|]s nufpFbf 1m/s2 ultx|f; eO{ 5s df sf/  
		  /f]lsof] eg] ;'?sf] ult slt xf]nf < 				    (5m/s)

	 -r_	 Pp6f sf/ 70 km/hr sf] ultdf k"j{lt/ / csf]{ sf/ 50 km/hr sf] ultdf  
		  klZrdlt/ u'8]5 eg] ltgLx¿larsf] ;fk]lIfs ult lgsfn . (120 km/hr)

	 -5_ 	Pp6f sf/ 60 km/hr sf] ultdf / csf]{ sf/ 80 km/hr sf] ultdf Pp6} lbzflt/  
		  u'l8/x]sf 5g\ eg] ltgLx¿larsf] ;fk]lIfs ult lgsfn . 	   (20 km/hr)
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xfdLn] sfdx¿ ug{ cg]s k|sf/sf Hofjn tyf pks/0fx¿ k|of]u ub{5f}F . o:tf  
pks/0fx¿sf] k|of]un] sfd ;lhnf], l56f] / ;/n tl/sfn] ;DkGg x'G5 . o:tf  
pks/0fx¿nfO{ ;/n oGq elgG5, h:t} M un, j}mFrL, lrD6f, rSs', rDrf, l3gL{, k]rs; .

;/n oGqsf ljz]iftfx¿
1. 	 yf]/} an (effort) n] w]/} tf}n (load) p7fpg ;lsG5 .

2. 	 sfdnfO{ l56f] ;DkGg ug{ ;lsG5 .		

3. 	 ansf] lbzf kl/jt{g ug{ ;lsG5 .

pQf]ns (Lever)

lbOPsf] lrqdf Pp6f ;fgf] dflg;n] 7'nf] dflg;nfO{ 
;lhn} p7fpg ;s]sf] 5 . s;/L o:tf] ;Dej 
eof] < olb xfdLn] lrqdf /fd|f];Fu cjnf]sg 
u¥of}F eg] nfdf] kmNofssf] larlt/ Pp6f cf8 
nufPsf] j:t' b]V5f}F . xfdL o;nfO{ kmnj|md  
eG5f}F . kmnj|mdaf6 7'nf] dflg; glhs / ;fgf] 
dflg; 6f9f /x]sf] b]lvG5 . To;}n] of] sfo{ x'g ;s]sf] 5 . To;f] eP pQf]nsn] s'g 
l;4fGtdf sfo{ ub{5  < 

pQf]nssf] sfo{ l;4fGt (Working Principle of Lever)

nf]8
Okmf]6{

kmnj|md

nf]8 b'/L Okmf]6{ b'/L

lrq g+= 3.2

lrq g+= 3.1

;/n oGq 
(Simple Machine)##
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pQf]ns ;a}eGbf ;fwf/0f pks/0f xf] . of] Pp6f nfdf] 8G8L jf kmNofs xf] h;n] 
lglZrt laGb' kmnj|md (fulcrum) df cf8 lnP/ o;sf] jl/kl/ 3'Dg ;S5 .

pQf]nssf] Pp6f lglZrt 7fpFdf an (effort) nufOPsf] x'G5 . an cyjf 
Okmf]6{ nufPsf] 7fpFb]lv kmnj|md;Ddsf] b'/LnfO{ Okmf]6{ b'/L (effort distance)  
elgG5 . pSt Okmf]6{n] s'g} laGb'df /x]sf] nf]8 (load) sf lj?4df sfo{ ub{5 .  
nf]8b]lv kmnj|md;Ddsf] b'/LnfO{ nf]8 b'/L (load distance) elgG5 . o;/L pQf]nsdf 
Okmf]6{, nf]8, kmnj|md, nf]8 b'/L / Okmf]6{ b'/L x'G5g\ . To;}u/L, kmnj|mdb]lv Okmf]6{;Ddsf] 
efunfO{ Okmf]6{ afx' (effort arm) / nf]8lt/sf] efunfO{ nf]8afx' (load arm)  klg 
elgG5 .

lj|mofsnfk !

Pp6f 30 cm nfdf] afSnf] Knfl:6ssf] :s]n n]pm . To;sf] l7s 
lar  (15 cm) df kg]{ u/L 86k]gsf] 6'Kkf] l5g]{ Kjfn agfpm . Pp6f  
tf/sf] 6'j|mf pSt Kjfndf l5/fP/ lrqdf b]vfP em}F Pp6f 
:6\ofG8 (stand) df c8\ofP/ :s]nnfO{ ;Gt'ng u/ .  
:s]nsf] bfofF / afofF ljleGg lk08x¿ em'G8\ofO{ ;Gt'ng 
u/ . lk08nfO{ Okmf]6{df ¿kfGt/0f u/ . 100g lk08  
a/fa/ 1N Okmf]6{ x'G5 . bfofFlt/sf] lk08nfO{ nf]8 / 
afofFlt/sf] lk08nfO{ Okmf]6{ dfg . nf]8nfO{ kmnj|mdaf6 
ljleGg b'/Ldf /fvL Okmf]6{n] ;Gt'ng u/ . o; k|of]usf] glthf tnsf] h:t} tflnsf 
agfO{ e/ M

pbfx/0f 

j|m=;=			   afofFlt/					     bfofFlt/

		  Okmf]6{ (N)	 O=b'=	 O x O= b'=	 nf]8 (N)	 nf]= b'=	 nf]8 x nf]= b'=

1.		  5N	 4	 20	 2N	 10		 20

2.

3.

4.

lrq g+= 3.3
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pko'{St k|of]uaf6 lgDglnlvt lgisif{df k'Ug ;lsG5 M

	 pQf]ns ;Gt'ng x“'bf

Okmf]6{ x Okmf]6{ b'/L = nf]8 x nf]8 b'/L x'G5 .

Okmf]6{ b'/L 5f]6f] ePdf a9L Okmf]6{ nfU5 . nf]8 b'/L 5f]6f] ePdf a9L nf]8 p7fpg 
sd Okmf]6{ eP klg x'G5 . To;}n] ;a} pQf]nsn]] Okmf]6{ x Okmf]6{ b'/L = nf]8 x nf]8  
b'/Lsf] l;4fGtdf sfo{ ub{5g\ .

xfdLn] sk8f sf6\g] sF}rL, wft' sf6\g] s}FrL, sfutL lgrf]g]{, ;'kf/L sf6\g] ;/f}Ftf],  
9'ª\uf kN6fpg] un cflb b]v]sf 5f}F . oL pks/0fx¿n] sfdnfO{ ;lhnf] agfpF5 .

oflGqs kmfObf (Mechanical Advantage) 

pQf]ns ;Gt'ng eO/x]sf] cj:yfdf nf]8 / Okmf]6{lar x'g cfpg] cg'kftnfO{ oflGqs 
kmfObf elgG5 .

	
 oflGqs kmfObf (M.A) =

 nf]8 (L)

				           Okmf]6{ (E) 	
	 or, M.A =

;fwf/0f oGqsf] oflGqs kmfObfn] Okmf]6{n] slt u'0ff a9L nf]8 p7fpF5 eGg] atfpF5 . 

lbOPsf] lrqdf 500N nf]8 ePsf]  
9'ª\ufnfO{ 200N Okmf]6{n] p7fpg vf]lhPsf]  
5 . nf]8 b'/L 30cm / Okmf]6{ b'/L 90cm 5 .
oxfF, pQf]nsn] Okmf]6{nfO{ a9fP/ (magnify) 
w]/} nf]8nfO{ ;lhn} p7fpg ;Sg]  
agfpF5 . Okmf]6{ slt u'0ff a9\of] eGg] yfxf  
kfpg oflGqs kmfObf kQf nufpg'kb{5 . 

oxfF, oflGqs kmfObf (M.A.) =	
 nf]8 	= 500N   

=  2.5
					     Okmf]6{	  200N

o;af6 dflg;n] nufPsf] Okmf]6{eGbf 2.5 u'0ff nf]8nfO{ prfNg ;lsG5 eGg] s'/f yfxf 
x'G5 . oflGqs kmfObfnfO{ 3if{0fn] c;/ k'¥ofpF5 . 3if{0f an a9]df oflGqs kmfObf  
sd x'G5 .

90cm
200N

30cm

lrq g+= 3.4

500N
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ult cg'kft (Velocity Ratio) 

pQf]nssf] ;xfotfn] nf]8nfO{ Okmf]6{n] p7fpFbf nf]8 / Okmf]6{ b'j}n] s]xL b'/L kf/  
ub{5 . nf]8 / Okmf]6{n] kf/ ug]{  b'/L a/fa/ x'Fb}g . Okmf]6{eGbf a9Lsf] nf]8 p7fpg'kbf{ 
nf]8n] eGbf Okmf]6{n] a9L b'/L kf/ ug'{kb{5 .

;/n oGqdf Okmf]6{n] kf/ u/]sf] b'/L / nf]8n] kf/ u/]sf] b'/Llarsf] cg'kftnfO{ ult 
cg'kft (velocity ratio) elgG5 . 

ult cg'kft (V.R)=
 Okmf]6{n] kf/ u/]sf] b'/L

			       nf]8n] kf/ u/]sf] b'/L

pQf]nsdf ult cg'kft kQf nufpFbf Okmf]6{ b'/L / nf]8 b'/Llarsf] cg'kft lgsflnG5 .

ult cg'kft (V.R)= 	 Okmf]6{ b'/L

		         	 nf]8 b'/L

dflysf] lrqdf 9'ª\uf kN6fpFbf nf]8  
b'/L 30cm / Okmf]6{ b'/L 90cm 5 .

ult cg'kft (V.R.) = 
	 Okmf]6{ b'/L

		       	      nf]8 b'/L

		    	     
=     90cm

		     	         30cm

			   \ V.R. =  3

ult cg'kft 3 ePsfn] nf]8n] eGbf Okmf]6{n] 3 u'0ff b'/L kf/ ub{5 . ;/n 
oGqsf] ult cg'kftnfO{ 3if{0fn] c;/ ub}{g . ult cg'kftnfO{ 3if{0fn] c;/  
gug]{ t/ oflGqs kmfObfnfO{ 3if{0fn] c;/ ug]{ ePsfn] oflGqs kmfObf hlxn] klg ult 
cg'kfteGbf sd x'G5 .

sfo{Ifdtf (Efficiency)

oGqdf Okmf]6{ k|of]u ubf{ s]xL sfo{ x'G5 h;nfO{ nfut sfo{ (input work) elgG5 .

nfut sfo{ = Okmf]6{ x Okmf]6{ b'/L

lrq g+= 3.5

nf]8 b'/L

Okmf]6{  b'/L

Okmf]6{n] kf/ 
u/]sf]  b'/L

nf]8n] kf/  
u/]sf]  b"/L
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oGqdf Okmf]6{ k|of]u ubf{ oGqn] ug]{ sfo{nfO{ pTkflbt sfo{ (output work) elgG5 .

pTkflbt sfo{ = nf]8 x nf]8 b'/L

k|ltztdf JoSt ul/Psf] pTkflbt sfo{ / nfut sfo{larsf] cg'kftnfO{ sfo{Ifdtf 
(efficiency) elgG5 . o;nfO{ (η) (eta) O6fn] hgfOG5 .

sfo{Ifdtf = pTkflbt sfo{

		      nfut sfo{ 	     
x
 
100%

		
= 

	 nf]8 x nf]8 b'/L

	    		 Okmf]6{ x Okmf]6{ b'/L  
x 100%

	  	  	 nf]8
			   Okmf]6{

		
=
 	 Okmf]6{ b'/L   

x  100%

	
  		  nf]8 b'/L

sfo{Ifdtf (η) = oflGqs kmfObf

		      	   ult cg'kft 
   x 100%

3if{0fn] ubf{ oflGqs kmfObf ult cg'kfteGbf hlxn] klg sd x'G5 . To;}n] sfo{Ifdtf 
hlxn] klg 100 k|ltzteGbf sd x'G5 .

pbfx/0f !

Pp6f pQf]nsdf 200 Go'6gsf] nf]8 p7fpg 50 Go'6g Okmf]6{ nfU5 . olb Okmf]6{n] 
5m b'/L kf/ ubf{ nf]8n] 1 m b'/L kf/ ub{5 eg] To;sf] oflGqs kmfObf, ult cg'kft 
/ sfo{ Ifdtf slt slt xf]nf <

oxfF,

	 nf]8 = 200 N			   Okmf]6{ =  50 N			  Okmf]6{ b'/L = 5m

	 nf]8 b'/L = 1 m			   oflGqs kmfObf = ?

	 ult cg'kft = ?			   sfo{ Ifdtf = ? 
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;"qfg';f/,

oflGqs kmfObf =
 nf]8

			      Okmf]6{
		       	

=
  200N 

			       50N     
 = 4

ult cg'kft 	 =
  Okmf]6{ b'/L

			      nf]8 b'/L
	  		  =  5m
		      	     1m      = 5

		

sfo{Ifdtf =    oflGqs kmfObf

		         ult cg'kft    
x 100%

	          
=

 4

		         5    
x 100%

		  sfo{Ifdtf = 80%

To;}n], oflGqs kmfObf (M.A) = 4, ult cg'kft (V.R.) = 5 / sfo{Ifdtf (n) = 80% x'G5 .

k|of]ufTds sfo{ 

pQf]nsdf, Okmf]6{ x Okmf]6{ b'/L = nf]8 x nf]8 b'/L x'G5 egL k|dfl0ft u/L b]vfpm .

;f/f+z

!=	 lglZrt 7fpFdf cf8 lnP/ :jtGqk"j{s 3'Dg ;Sg] nfdf] kmNofs jf 8G8LnfO{  
pQf]ns elgG5 .

@= 	 Okmf]6{ x Okmf]6{ b'/L = nf]8 x nf]8 b'/Lsf] l;4fGtdf pQf]ns cfwfl/t x'G5 .

#= 	 nf]8 / Okmf]6{larsf] cg'kftnfO{ oflGqs kmfObf elgG5 .

$= 	 Okmf]6{ b'/L / nf]8 b'/Llarsf] cg'kftnfO{ ult cg'kft elgG5 .

%= 	 oflGqs kmfObf / ult cg'kftlarsf] k|ltztdf JoSt ul/Psf] cg'kftnfO{ sfo{Ifdtf 
elgG5 .

cEof; 

!= 	 vfnL 7fp“df ldNg] zAb n]v M

	 -s_ pQf]nsn] cf8 lnPsf] 7fpFnfO{=============elgG5 .

	 -v_ pQf]nsdf Okmf]6{ X Okmf]6{ b'/L = nf]8 X ===========x'G5 .
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	 -u_ oflGqs kmfObf =   nf]8

				         =============	
	

-3_  ult cg'kft =      ===========
		   	 	       nf]8 b'/L 		

@= 	 kl/efiff n]v M 

	 -s_ oflGqs kmfObf		  -v_ ult cg'kft		  -u_ sfo{Ifdtf

#= 	 sf/0f;lxt n]v M

	 -s_ 	pQf]nssf] sfo{Ifdtf hlxn] klg 100 k|ltzteGbf sd x'G5 .

	 -v_ 	kmnfdsf] kftf sf6\g] s}FrLsf] wf/ 5f]6f] x'G5 eg] sk8f sf6\g] s}FrLsf] wf/  
		  nfdf] x'G5 . 

	 -u_	 Ps kfª\u|] 7]nfuf8fdf nf]8nfO{ hlt kfª\u|flt/ ;fl/of] plt g} prfNg ;lhnf] x'G5 . 

$=	 oflGqs kmfObf / ult cg'kftlar b'O{cf]6f km/s n]v .

%=	 Pp6f pQf]nssf] oflGqs kmfObf 4 5 eGg'sf] cy{ s] xf], n]v .

^=	 Pp6f alnof] dflg; / csf]{ b'Anf] dflg; ldn]/ Pp6f sf7sf] vDaf af]s]/ n}hfg'  
	 k¥of] . ca, sdhf]/ dflg;nfO{ sd nf]8 / alnof] dflg;nfO{ a9L nf]8 kg]{ u/L  
	 pSt vDaf s;/L af]Sg ;lsG5, sf/0f;lxt n]v .

&= 	tnsf ul0ftLo ;d:ofx¿ ;dfwfg u/ M 

	 -s_ 	400N sf] nf]8nfO{ 100N sf] Okmf]6{n] p7fpg vf]lhPsf] 5 . nf]8b]lv kmnj|md  
		  ;Ddsf] b'/L 20cm eP kmnj|mdaf6 Okmf]6{ slt b'/Ldf nufpg'knf{ < (80cm)

	 -v_ 	600N tf}n ePsf] >[hg / 300N tf}n ePsf] >[h]z ldn]/ l9lsRofpF 
	 	 (sea saw) v]Ng yfn] . >[hg kmnj|mdaf6 2m 6f9f a;]sf] eP p;nfO{ ;Gt'ng  
		  ug{ >[h]z kmnj|mdaf6 slt 6f9f a:g'knf{ < (4m)

	 -u_ 	1 ld6/ nfdf] pQf]ns k|of]u u/L 600N nf]8 p7fpg 200N Okmf]6{  
		  nfUof] . olb kmnj|md nf]8af6 20cm 6f9f ePdf To;sf] oflGqs kmfObf,  
		  ult cg'kft / sfo{Ifdtf slt slt xf]nf < (MA = 3, VR = 4, η = 75%)

	 -3_	 tnsf] lrq cWoog u/L lbOPsf] nf]8 p7fpg  
		  cfjZos Okmf]6{ kQf nufpm . (120N) 600N ?0.5m

2.5m
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k[YjLsf] jl/kl/ xfjfn] 9fs]sf] 5 . xfjfn] 9fs]sf] k[YjLsf] jl/kl/sf] efunfO{ jfo'd08n 
elgG5 . k[YjLsf] ;txaf6 nueu 1000 km dfly;Dd xfjf k}mlnPsf] x'G5 . xfjfsf] klg 
tf}n x'G5 . xfjfsf] tf}nn] ubf{ o;n] hldglt/ rfk lbG5 . o;nfO{ jfo'd08nLo rfk  
elgG5 .

jfo'd08nLo rfk (Atmospheric Pressure)

k[YjLsf] ;txsf] PsfO If]qkmndf kg]{ xfjfsf] rfknfO{ jfo'd08nLo rfk elgG5 . k[YjLsf] 
;txdf jfo'sf] rfk a9L x'G5 eg] k[YjLsf] ;txaf6 hlt hlt dfly uof] jfo'd08nLo 
rfk 36\b} hfG5 . ;d'b| ;txdf jfo'd08nLo rfk 101300 N/m2  cyf{t\ 760 mmHg 
x'G5 . k[YjLsf] ;txsf] jfo'd08nLo rfkdf x'g] kl/jt{gn] ubf{ xfjf Ps 7fpFaf6 csf]{ 
7fpFdf axG5 . xfjfsf] rfk yfxf kfpg tnsf] k|of]u u/]/ x]/f}F .

lj|mofsnfk !

Pp6f lunf; n]pm . lunf;nfO{ kfgLn] e/ . To; 
lunf;nfO{ Pp6f sf8{ af]8{ jf afSnf] sfuhsf] 6'j|mfn] 
xfjf gl5g]{ u/L /fd|/L 5f]k . Pp6f xftn] lunf;sf] 
lkFwdf / csf]{ xftn] sfuh dfly ;dft / lunf;nfO{  
3f]K6\ofpm . la:tf/} } sf8{ af]8{nfO{ lyr]sf] xft  
x6fpm . ca s] x'G5, x]/ .

lunf;sf] d'vdf /fv]sf] sf8{ af]8{ v:b}g . o;n] kfgLnfO{ c8\ofP/ /fV5 . xfjfsf] 
rfkn] ubf{ g} kfgL gv;Lsg sf8{ af]8{ cl8g ;s]sf] xf] .

ljrf/0fLo k|Zg 

vfnL lunf;nfO{ l;wf 3f]K6f] kf/]/ kfgLdf 8'afpFbf 8'Ab}g, lsg <

lrq g+= 4.1

rfk
(Pressure)$$
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lj|mofsnfk @

;fgf] lasf]{ nufpg ldNg] Pp6f l6gsf] a6\6f n]pm . 
To;df lasf]{ vf]n]/ clnslt kfgL /fv / ttfpm . a6\6f 
leqsf] kfgL pDn]/ afkm aflx/ hfg yfn]kl5 To;df xfjf  
gl5g]{ u/L /fd|/L lasf]{ nufpm . a6\6fnfO{ ttfpg 
5f]8]/ aflx/ /fv / To;sf] aflx/ lr;f] kfgL  
vGofpm . s] x'G5, x]/ .

ltdLn] x]bf{ x]b}{ a6\6f s'lRrg yfN5 . a6\6fleq / aflx/sf] xfjfsf] rfk km/s k/]/ 
a6\6f s'lRrPsf] xf] . a6\6fnfO{ ttfpg'eGbf klxn] o;leq / aflx/sf] rfk a/fa/ 
lyof] . To;}n] a6\6fdf s'g} c;/ k/]sf] lyPg . ha a6\6fdf kfgL e/]/ ttfOof] 
ta To; leqsf] jfkmn] ws]n]/ xfjf aflx/ lgl:sof] / xfjf sd eof] . a6\6fdf  
lasf]{ nufPkl5 aflx/af6 xfjf leq l5g{ kfPg . a6\6f lr:ofPkl5 leqsf] lr;f] xfjfsf] 
cfotg 36\of] / leqsf] rfk sd x'g uof] . kmn:j¿k a6\6fleqsf] xfjfsf] rfkeGbf 
aflx/sf] xfjfsf] rfk a9L eof] / xfjf leq k:g vf]Hbf a6\6f s'lRrof] .

lj|mofsnfk #

Pp6f lunf;df kfgL n]pm . Pp6f Knfl:6s jf 5\jfnLsf] 
;fgf] kfOk lunf;df /fv . kfOkleqsf] xfjf d'vn] la:tf/}  
tfg . ca s] x'G5, x]/ .

kfOkleqsf] xfjf d'vn] tfGbf kfOkdf xfjfsf] rfk sd x'g hfG5 . aflx/L jfo'd08nLo 
rfkn] ubf{ lunf;sf] kfgL kfOkleq k:5 . o;n] ubf{ tfGg] dflg;sf] d'vdf kfgL 
cfpF5 . o;}u/L snddf d;L ebf{ jf 8fS6/n] l;l/Ghdf cf}ifwL ebf{ kfOksf] leq / 
aflx/sf] rfkdf leGgtf x'G5 . o;n] ubf{ snddf d;L tyf l;l/Ghdf cf}ifwL el/G5 .

jfo'd08nLo rfksf] dxŒj (Importance of Atmospheric Pressure)

jfo'd08nLo rfksf sf/0fn] ubf{ g} xfdLn] ljleGg pks/0fx¿ Jojxf/df Nofpg ;s]sf  
5f}F, h:t} M

!=	 snddf d;L eg{ 				   @= l;l/Ghdf cf}ifwL eg{ 
#=	 ;fOsndf xfjf eg]{ kDk rnfpg 	 $= kfgL tfGg] kDk agfpg cflb 

lrq g+= 4.2

lrq g+= 4.3

ttfPsf] efF8f] lr;f] kfgL /fVbf 
s'lRrPsf] efF8f]
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oL ;a} pks/0fx¿ jfo'd08nLo rfkdf cfwfl/t 5g\ . olb jfo'd08nLo rfk gePsf] 
eP xfdLn] oL pks/0fx¿ k|of]udf Nofpg ;Sg] lyPgf}F . To;}n] jfo'd08nLo rfk 
xfd|f nflu dxŒjk"0f{ 5 .

t/n kbfy{sf] rfk (Pressure of Liquid)

rfk eg]sf] k|ltPsfO If]qkmndf nufOPsf] an xf] . 7f]; j:t'nfO{ s'g} 7fpFdf  
/fVbf To;sf] tf}nn] ubf{ ;txdf rfk lbG5 . To:t} t/n kbfy{n] klg cfkm\gf] tf}nsf]  
sf/0fn] ubf{ lkFwdf rfk lbG5 .

efF8fdf /flvPsf] t/n kbfy{n] cfkm\gf] tf}n (weight) n] ubf{ k|ltPsfO If]qkmndf  
k}bf ug]{ an (force per unit area) nfO{ t/nsf] rfk elgG5 .

lgoldt j:t'n] pTkGg ug]{ rfk (p) =
 an (F)

					           If]qkmn (A)   

t/n kbfy{sf] rfksf] dfkg (Measurement of Prersure of Liquid)

lrqdf b]vfOP em}F Pp6f efF8f] n]pm . o;sf] cfwf/ If]qkmn A 
dfgf}F . o; efF8fdf prfO h ;Dd x'g] u/L s'g} t/n kbfy{  
/fvf}F . t/n kbfy{sf] 3gTj d / o; :yfgsf] u'?Tj k|j]u g  
dfgf}F . ca, pSt t/n kbfy{sf] cfotg V = A x h x'G5 . 

oxfF, t/n kbfy{n] efF8fsf] lkFwdf lbg] an g} o;sf] tf}n xf] .

xfdLnfO{ yfxf 5, t/n kbfy{n] o;sf] lkFwdf lbg] rfk eg]sf]  
k|lt PsfO If]qkmndf nDa ¿kn] kg]{ an xf] .

To;}n], 

rfk (p) = t/n kbfy{sf] tf}n (w)

	      lkFwsf] ;txsf] If]qkmn (A)

p =
 	 w 	

=
    lk08 (m) x u'?Tj k|j]u (g)

      A 			   A      		
	 (\ w = mg)

	

t/n kbfy{

lrq  g+= 4.4
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   =

 3gTj (d) x  cfotg (v) x u'?Tj k|j]u (g)

			             A		
	             (\ m = d x v)

	
   =

 d x v x g

		     A

 	    
=

 d x A x h x g

		       A					  
(v = A x h)

	  \ p = dhg

To;}n], t/n kbfy{sf] rfk a/fa/ t/nsf] 3gTj (d), t/nsf] ulx/fO jf prfO (h) 
/ u'?Tj k|j]u (g) sf] u'0fg kmn x'G5 . t/n kbfy{sf] ulx/fO a9]df rfk klg a9\5 . 
To;}u/L t/nsf] 3gTj a9]df To;n] lbg] rfk klg a9\5 .

pbfx/0f !  		

Pp6f kfgL 6\ofª\sLsf] prfO 1.5m 5 . olb ;f] 6\of+\sLel/ kfgL 5 eg] To;n] lkFwdf 
lbg] rfk slt xf]nf < -kfgLsf] 3gTj = 1000 kg/m3)

oxfF, t/nsf] prfO (h)= 1.5m			  ;"qfg';f/, (p) 	 = h x d x g

kfgLsf] 3gTj (d)= 1000 kg/m3				    = 1.5 x 1000 x 9.8

u'?Tj k|j]u (g)= 9.8 m/s2					     = 14700 N/m2

rfk (p) = ?  							       = 14,700 pascal

pbfx/0f @ 

Pp6f 8«ddf /flvPsf] t/n kbfy{sf] ulx/fO 2m / o;n] lkFwdf lbg] rfk  

500 N/m2 5 eg] pSt t/nsf] 3gTj slt x'G5 <

oxfF, t/nsf] prfO (h) = 2 m

t/nsf] rfk (p) = 500 N/m

u'?Tj k|j]u (g) = 9.8 m/s2

3gTj (d) = ?
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;"qfg';f/, p = h x d xg

	
or, d = 

  p

		       hg

	 or, d = 
8.92

500
×

	 \ d = 25.51 kg/m3

pSt t/nsf] 3gTj 25.51 kg/m3 x'G5 .

t/n kbfy{sf u'0fx¿ (Characteristics of Liquid)

!=	 t/n kbfy{sf] ulx/fO a9]cg';f/ o;n] lbg] rfk klg a9\5 .

lj|mofsnfk $

Pp6f kfgL /fVg] kf]lnlygsf] efF8f] jf ldg/n jf6/sf] 
af]6n jf uf]lN6gsf] a6\6f n]pm . To;sf] ljleGg prfOdf 
tLgcf]6f Kjfnx¿ agfpm . tL KjfnnfO{ 6]kn] /fd|f];Fu 
aGb u/ / To; efF8fdf kfgL e/ . ca, ;a} Kjfnx¿ 
Ps};fy vf]lnb]pm . ca s] x'G5, cjnf]sg u/ .

o; k|of]udf ;a}eGbf tnsf] Kjfnaf6 kfgL hf]8n] aflx/ 
cfpF5 . To;kl5 j|mdzM dflysf] Kjfndf sd hf]8n] cfPsf] 
b]lvG5 . o; k|of]un] t/n kbfy{sf] rfk ulx/fO a9]cg';f/ 
a9\b} hfG5 eGg] s'/f k'li6 ub{5 . To;}n] w]/} ulx/f gbLx¿df 
afFw agfpFbf lkFw km/flsnf] / alnof] agfOG5 .

@=	 t/n kbfy{n] rf/}lt/ nDa ¿kn] rfk lbG5 . 

lj|mofsnfk %
Pp6f Knfl:6ssf] kfgL /fVg] af]6n -ldg/n jf6/sf] af]6n_ n]pm . To;df  
l;of]n] rf/}lt/ dl;gf Kjfn agfpm . ca To;df kfgL e/ / la:tf/} xftn] c7\ofpFb}  
n}hfpm . ca s] x'G5, x]/ .

lrq  g+= 4.5
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;a} Kjfnaf6 hf]8n] kfgL cfPsf] b]lvG5 . o;af6 
t/n kbfy{n] rf/}lt/ rfk lbG5 eGg] s'/f yfxf  
x'G5 . Pp6f Knfl:6ssf] emf]nfdf l;of]n] dl;gf 
Kjfn kf/]/ klg of] k|of]u ug{ ;lsG5 .

j:t'sf] 3gTj (Density)

Ps af]/f l;d]G6 prfNbf u/fF} nfU5 t/ ToxL  
l;d]G6sf] af]/fdf wfg jf ds} e/]/ prfNbf xn'sf 
nfU5 . o:tf] lsg x'G5, 5nkmn u/ .

ljleGg j:t'x¿dWo] s'g u/fF} 5 eg]/ 5'6\ofpg s] ug{ ;lsG5, pbfx/0fsf nflu sf7  
/ d}gdWo] s'g u/fF} 5 eg]/ s;/L kQf nufpg], s] ltgLx¿nfO{ hf]v]/ kQf nufpg 
;lsG5, hf]Vbf sf7sf] 6'j|mf 7'nf] ePdf To;sf] lk08 w]/} x'g ;S5 . km]l/ d}gsf] 6'j|mf 
7'nf] ePdf To;sf] lk08 w]/} x'g ;S5 . To;}n] a/fa/ cfotg ePsf j:t'x¿ hf]v]/  
x]bf{ lk08 a9L ePsf] j:t' u/f}F x'G5 . t/ a/fa/ cfotg / lk08 ePsf j:t'x¿ gkfpg 
;lsG5 . To;}n] j:t'sf] lk08 / cfotg b'j} gfk]/ PsfO cfotgsf] lk08 lx;fa u/]/  
lgsfNg'kb{5 . PsfO cfotgsf] lk08 lgsfNg j:t'sf] lk08nfO{ j:t'sf] cfotgn] efu 
ug'{kb{5 .                                                                                                                                     

s'g} j:t'sf] PsfO cfotgsf] lk08nfO{ To;sf] 3gTj (density) elgG5 .

To;sf/0f,

j:t'sf] 3gTj (d) =  
  lk08 (m)

			          cfotg (v)

j:t'sf] 3gTjnfO{ To;sf] cfsf/ / ;fOhn] s'g} c;/ kb}{g . kbfy{sf] u'0fcg';f/ 3gTj  
km/s x'G5 . jf:tjdf j:t'sf] vFlbnf]kgf g} 3gTj xf] . hlt vFlbnf]kgf a9\5 To;sf] 
3gTj Tolt g} a9L x'G5, h:t} M sf7eGbf kmnfd u/fF} x'G5 eGg'sf] cy{ sf7eGbf kmnfd 
a9L vFlbnf] x'G5 eGg' xf] .

xftn] lyr]sf]

lrq  g+= 4.6

kfgL e/]sf] 
Knfl:6ssf] emf]nf
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pbfx/0f #

2 3gld6/ cfotg ePsf] Pp6f kmnfdsf] lk08 16000 kg 5 eg] kmnfdsf] 3gTj 
slt xf]nf <

oxfF, kmnfdsf] cfotg (v) = 2m3	 	 ;"qfg';f/, 	

	 kmnfdsf] lk08 (m) = 16000kg		
3gTj =   j:t'sf] lk08 (m)

	 3gTj (d) = ?					        j:t'sf] cfotg (v) 

							            (d) =   16000 kg
						         	   	     2m3

								        = 8000 kg/m3

t;y{, kmnfdsf] 3gTj = 8000 kg/m3  x'G5 .

3gTjsf] PsfO (Unit of Density)

olb lk08nfO{ lsnf]u|fd (kg) / cfotgnfO{ 3gld6/ (m3) PsfOdf gflkG5 eg] 3gTjsf] 
PsfO lsnf]u|fd k|lt3gld6/ (kg/m3) x'G5 . t/ lk08nfO{ u|fd PsfOdf / cfotgnfO{ 
3g;]lG6ld6/df gflkof] eg] 3gTjsf] PsfO u|fd k|lt3g ;]lG6ld6/ (gm/cm3) x'G5 .

lj|mofsnfk ^ 

a/fa/ ;fOhsf / lgoldt cfsf/sf b'O{ cf]6f efF8fx¿ n]pm . tL b'O{ efF8fx¿dWo] 
Pp6fdf kfgL / csf]{df afn'jf e/ . ca b'j} efF8fx¿nfO{ a]Unfa]Un} hf]v]/ ltgLx¿sf] 
lk08 kQf nufpm . tL b'O{ efF8fx¿sf] cfotg lgsfn . ca, kfgL / afn'jfsf] 3gTj 
slt slt x'G5, lx;fa u/L lgsfn .

;fk]lIfs 3gTj (Relative Density) 

Ps j:t'sf] 3gTj / csf]{ j:t'sf] 3gTjlarsf] cg'kftnfO{ ;fk]lIfs 3gTj (relative 
density) elgG5 . kfgLnfO{ k|fdfl0fs (standard) j:t' dfgL cGo j:t'sf] 3gTj 
kfgLsf] 3gTj;Fu t'ngf ul/G5 . To;}n] s'g} klg j:t'sf] 3gTj / kfgLsf] 3gTjlarsf] 
cg'kftnfO{ To; j:t'sf] ;fk]lIfs 3gTj elgG5 . 
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;fk]lIfs 3gTj = j:t'sf] 3gTj

		          kfgLsf] 3gTj

lj|mofsnfk &

lj|mofsnfk ^ bf]xf]¥ofpm . afn'jfsf] ;fk]lIfs 3gTj slt xf]nf, lx;fa u/L lgsfn .

pqg] / 8'Ag] lj|mof (Floating and Sinking)

s'g} j:t' kfgLdf 8'A5 eg] s'g} pqG5 . o:tf] lsg x'G5, ;fyLx¿;Fu 5nkmn u/L 
lzIfsnfO{ cfkm\gf] lgisif{ ;'gfpm . ;fdfGotof kfgLeGbf u/fF} j:t' kfgLdf 8'A5 .  
kfgLeGbf xn'sf j:t'x¿ kfgLdf pqG5 . s'g s'g j:t'x¿ kfgLdf 8'A5g\, s'g s'g 
j:t' kfgLdf pqG5g\, Pp6f lj|mofsnfk u/L x]/f}F .

lj|mofsnfk *

sf7sf] 6'j|mf, Knfl:6s, O/]h/, kmnfdsf 6'j|mf, 9'ª\ufsf 6'j|mfx¿ ;ª\sng u/ . Pp6f 
las/df kfgL lnO{ kfn}kfnf] tL j:t'x¿nfO{ kfgLdf /fv]/ x]/ . s'g j:t' kfgLdf 8'A5 
/ s'g pqG5, lbOPsf] tflnsf agfO{ e/ .

j|m =;=	 j:t'			   kfgLdf 8'A5÷8'Ab}g	 kfgLsf] eGbf 3gTj a9L÷sd

!=		  sf7sf] 6'j|mf				 

@=		 Knfl:6s

#=		  O/]h/

$=		 kmnfdsf] 6'j|mf

%=		 9'ª\ufsf] 6'j|mf

kfgLdf 8'Ag] j:t'x¿sf] 3gTj kfgLsf] eGbf a9L x'G5 . To:t} kfgLdf pqg] j:t'x¿sf] 
3gTj kfgLsf] eGbf sd x'G5 .

ljrf/0fLo k|Zg 

kfgLdf dl6t]n ld;fpFbf s'g kbfy{ t}l/G5, lsg <
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lj|mofsnfk (

Pp6f las/ n]pm / To;df s]xL ;kmf kfgL  
/fv . Pp6f cG8f n]pm / las/sf] kfgLdf la:tf/}  
/fv . cG8f lkFwdf /xG5 cyf{t\ 8'A5 . ca, las/sf] 
kfgLdf g'g 3f]Nb} hfpm . g'g a9L 3f]n]kl5 cG8f pqg  
yfN5 . g'gkfgLsf] uf9f 3f]ndf cG8f pqG5 . oxfF, kfgLsf] eGbf cG8fsf] 3gTj a9L ePsfn] 
cG8f kfgLdf 8'A5 . To;}u/L g'gkfgLsf] eGbf cG8fsf] 3gTj sd ePsfn] g'gkfgLdf cG8f  
pqG5 . o;/L pqg] / 8'Ag] lj|mof j:t'sf] 3gTjdf e/ kb{5 . 

k|of]ufTds lj|mofsnfk 

!=	 Pp6f Knfl:6ssf] emf]nf n]pm . To;df kfgL e/ / To;sf] d'vdf 6Dd x'g] u/L  
wfuf]n] afFw . ca, Pp6f l;of] lnP/ To; emf]nfsf] ljleGg efudf Kjfn kf/ . la:tf/} 
To; emf]nfnfO{ c7\ofpm . s] x'G5, cjnf]sg u/ . o;sf] lgisif{ s] xf], n]v .

@=	 Pp6f aflN6gdf kfgL e/ . To; aflN6gdf Pp6f vfnL l;;Lsf] d'vnfO{ la:tf/} 
8'afpm . l;;Ldf kfgL el/Fbf s] s] x'G5, cjnf]sg u/ . o; k|of]usf] lgisif{ s] 
xf]nf <

#=	 Pp6f a]n'gnfO{ d'vn] k'msL 7'nf] agfpm . cem a9L k'ms]df a]n'g k'm6\5 . lsg 
o:tf] x'G5, sf/0f n]v .

;f/f+z 

!= 	 k[YjLsf] jl/kl/ xfjfn] 9fs]sf] efunfO{ jfo'd08n elgG5 .

@= 	 k[YjLsf] ;txdf PsfO If]qkmndf kg]{ xfjfsf] rfknfO{ jfo'd08nLo rfk elgG5 .

#= 	 xfjfnfO{ sf]Rg ;lsG5 .

$= 	jfo'd08nLo rfkn] ubf{ snddf d;L eg{, l;l/Ghdf cf}ifwL eg{, kfgL tfGg] kDk  
	 ;~rfng ug{ dbt ub{5 .

%= 	t/n kbfy{sf] rfk (P) = hxdxg x'G5 .

^= 	 annfO{ Go'6g (N) df gflkG5 . rfknfO{ kf:sn jf N/m2 df gflkG5 .

&= 	t/n kbfy{sf] ulx/fO a9]df rfk klg a9\5 .

las/

g'gkfgL kfgL
cG8f

cG8f

lrq g+= 4.7
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*=	 t/n kbfy{n] rf/}lt/ nDa ¿kn] rfk lbG5 .

(= 	Ps PsfO cfotgdf ePsf] s'g} j:t'sf] lk08nfO{ Tof] j:t'sf] 3gTj elgG5 .

!)= j:t'sf] 3gTj / kfgLsf] 3gTjlarsf] cg'kftnfO{ ;fk]lIfs 3gTj elgG5 .

!!= 	kfgLsf] eGbf a9L 3gTj ePsf] j:t' kfgLdf 8'A5 t/ kfgLsf] eGbf sd 3gTj ePsf]  
	 j:t' kfgLdf plqG5 .

cEof; 

!= 	 vfnL 7fp“df ldNbf] zAb e/ M

	 -s_	xfjfn] ubf{ jfo'd08ndf x'g] rfknfO{ ======================== elgG5 .

	 -v_	rfk eg]sf] k|ltPsfO If]qkmndf nufOPsf] ========================= xf] .

	 -u_ t/n kbfy{sf] ulx/fO a9]df To;sf] rfk klg ======================== .

	 -3_ 3gTjsf] PsfO ======================================= xf] .

	 -ª_ kfgLsf] eGbf sd ============================= ePsf] j:t' kfgLdf pqG5 .

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

	 -s_ 3gTjsf] PsfO s'g xf] M 

		  -c_ lsnf]u|fd k|lt3gld6/			   -cf_ lsnf]u|fd k|ltln6/

		  -O_ lsnf]u|fd k|lt3g;]lG6ld6/		  -O{_ lsnf]u|fd k|ltld6/

	 -v_ 3gTjsf] ;"q s'g xf] <

		  -c_ M = M x V	 		  -cf_ V = D x M

	
	 -O_ D =

  V	 			   -O{_ D =
 M

		   	     M	 		             	  V

	 -u_	 t/n kbfy{df s:tf] j:t' pqG5 < 

		  -c_ 	t/nsf] eGbf sd 3gTj ePsf] j:t'	   -cf_  3gTj ePsf] j:t'

		  -O_ 	 t/nsf] eGbf a9L 3gTj ePsf] j:t'    -O{_ 	  a9L lk08 ePsf] j:t'
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	 -3_	t/n kbfy{n] rfk stflt/ lbG5 <

		  -c_ dflylt/ dfq lbG5 		  -cf_ tnlt/ dfq lbG5 

		  -O_ 5]plt/ dfq lbG5 		  -O{_ rf/}lt/ lbG5 

	 -ª_  100 m ulx/fO / 9.8 m/s2 u'?Tj k|j]u ePsf] 7fpFdf kfgLsf] rfk slt x'G5 <

		  -c_ 980 pa	     -c_ 9800 pa	  -O_ 98000 pa	 -O{_ 980000 pa

#= 	 sf/0f n]v M 

	 -s_ t/n kbfy{sf] rfk o;sf] ulx/fOcg';f/ km/s km/s x'G5 .

	 -v_ vf]nfdf afFw agfpFbf afFwsf] lkFw afSnf] agfOG5 .

	 -u_ a]n'gdf w]/} xfjf eb}{ uPdf a]n'g k'm6\5 .

$= 	5f]6f] pQ/ n]v M 

	 -s_ jfo'd08nLo rfk eg]sf] s] xf], pbfx/0f;lxt n]v .

	 -v_ t/n kbfy{sf] rfk x'G5 egL s;/L yfxf kfpg ;lsG5 <

	 -u_ jfo'd08nsf] rfk x'G5 egL s;/L yfxf kfpg ;lsG5 <

	 -3_ 3gTj eg]sf] s] xf] <

	 -ª_ s:tf] j:t' kfgLdf pqG5 <

	 -r_ ;fk]lIfs 3gTj eg]sf] s] xf] <

%= 	 tnsf ;d:ofx¿ xn u/ M 

	 -s_	Pp6f Ogf/df 10m ulx/fO;Dd kfgL 5 eg] pSt kfgLn] lbg] rfk slt 			
		  x'G5, lx;fa u/  . (g = 9.8 m/s2) 	 (98000 pa)

	 -v_	 lbOPsf] lrqdf t/n kbfy{n] lkFwdf lbg] rfk  
		  kQf nufpm .                         (11,760 pa) 

	 -u_	 5m3 cfotg ePsf] a/kmsf] l9Ssfsf] lk08  
		  slt x'G5 < -a/kmsf] 3gTj 920kg/m3)	 (4600 kg)

	 -3_	Pp6f kfgL /fVg] 6\ofª\sLsf] gfk 3mx2mx2m 5 . To;df cfwf kfgL dfq x'Fbf  
		  6\ofª\sLsf] lkFwdf slt rfk kb{5 < -kfgLsf] 3gTj = 1000kg/m3 /  
		  g = 9.8 m/s2 5 ._	 (9800 pa)
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zlSt (Energy)

;Dk"0f{ ;hLjx¿sf nflu vfgf cfjZos kb{5 . vfgfaf6 zlSt k|fKt x'G5 . ToxL 
zlStaf6 k|f0fLx¿n] ljleGg sfo{x¿ ub{5g\ . To;}u/L ljleGg ;jf/Lsf ;fwgx¿, 
df]6/, df]6/;fOsn, xjfO{hxfh cflbn] OGwgaf6 zlSt k|fKt ub{5g\ . sltko  
pks/0fx¿ ljB't\ zlStn] ;~rfng x'G5g\ . zlStn] sfo{ ug{ an k|bfg ub{5 . To;}n] zlSt  
eg]sf] sfo{ ug{ ;Sg] Ifdtf xf] . h'g j:t'df zlSt 5}g To;n] sfo{ ug{ ;Sb}g .

sfo{ ug{ ;Sg] IfdtfnfO{ zlSt elgG5 . zlStnfO{ h'n (joule) PsfOdf gflkG5 .

zlStsf lsl;dx¿ (Kinds of Energy)

k|s[ltdf zlStsf ljleGg ¿k 5g\ . oflGqs zlSt, tfk zlSt, Wjlg zlSt, r'DasLo 
zlSt, k|sfz zlSt, ljB't\ zlSt, /f;folgs zlSt, kf/df0fljs zlSt cflb zlStsf 
ljleGg ¿kx¿ x'g\ . o; PsfOdf xfdL oflGqs zlStsf af/]df cWoog ub{5f}F .

oflGqs zlSt (Mechanical Energy)

j:t'sf] rfn jf l:y/ cj:yfsf sf/0fn] pTkGg x'g] zlStnfO{ oflGqs zlSt elgG5 . o;sf 
b'O{cf]6f ¿k x'G5g\ .

-s_ l:ylt zlSt (Potential Energy)

lj|mofsnfk !

d6\ofª\u|f;lxtsf] Pp6f u'n]nL n]pm . u'n]nLnfO{ sf]xL gePsf] v'nf 7fpFlt/ tfg]/  
d6\ofª\u|f 5f]8 . d6\ofª\u|f k/;Dd hfG5 . d6\ofª\u|fnfO{ k/;Dd k'¥ofpg s'g zlStn] 
sfo{ u¥of] < Tof] zlSt sxfFaf6 cfof] < ;fyLx¿lar 5nkmn u/ . u'n]nLnfO{ tGsfpFbf 
df+;k]zLdf /x]sf] zlSt u'n]nLsf] /a/df ;l~rt x'G5 . o;/L tlGsPsf] /a/df hDdf 
ePsf] zlSt g} l:ylt zlSt (potential energy) xf] .

zlSt, sfo{ / ;fdYo{ 
(Energy, Work and Power )%%
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j:t'df To;sf] :yfg jf l:ylt kl/jt{gsf sf/0fn] ;l~rt /xg] zlStnfO{ l:ylt zlSt 
elgG5 .

cUnf] :yfgdf p7fP/ /flvPsf] 9'ª\uf, OF6f, afFwdf hDdf ePsf] kfgL cflbdf :yfgsf 
sf/0fn] zlSt ;l~rt x'G5 . To;}u/L s'g} l:k|ªnfO{ aª\ofpFbf, tGsfpFbf jf a]bf{ To;sf] 
l:yltdf kl/jt{g x'G5 / zlSt ;l~rt x'G5 . es'G8f] xfGg uf]8f prfNbf klg uf]8fsf 
df+;k]zLsf] l:yltdf kl/jt{g cfO{ zlSt ;l~rt x'G5 .

dfgf}F, s'g} j:t'sf] lk08 m 5 . To; j:t'nfO{ hldgaf6 h prfOdf p7fpFbf nfUg] an  
a/fa/ To; j:t'sf] tf}n x'G5 .  j:t'sf] tf}n (F) = mg x'G5 . ca, To;df ePsf]  
sfo{  = an x b'/L = mgh x'G5 . oxfF, j:t'df ePsf] hDdf sfo{ g} To; j:t'df ;l~rt 
zlSt x'G5 . To;}n], l:ylt zlSt = mgh x'G5 . 

pbfx/0f !	

Pp6f 5 kg sf] 9'ª\ufnfO{ 3 m prfOdf k'¥ofpg slt zlSt cfjZos kb{5 <  
(g = 9.8 m/s2)

oxfF,	 lk08 (m) = 5 kg

prfO (h) = 3 m

u'?Tj k|j]u (g) = 9.8 m/s2

l:ylt zlSt (potential energy) 	 = m g h

						      = 5 x 3 x 9.8

		  \ l:ylt zlSt		  = 147 h'n (joule)

-v_	ult zlSt (Kinetic Energy) 

xfdLn] Pp6f 9'ª\ufnfO{ prfn]/ df6fdf kmfNbf 9'ª\ufn] df6fdf s]xL vfN8f]  
kfb{5 . To;}u/L u'l8/x]sf] df]6/ cGo s'g} j:t'df 7f]lsof] eg] cufl8sf] efu  
k'm6\5 . o:tf] lsg x'G5 < s'g} klg rfndf /x]sf] j:t'df zlSt x'G5 . u'l8/x]sf] an, aGb'saf6 
5f]l8Psf] uf]nL, au]sf] kfgL cflbdf klg rfn zlSt x'G5 . To;}n] alu/x]sf] kfgLaf6 lah'nL 
lgsfNg ;lsG5 . To;}u/L alx/x]sf] xfjf -atf;_ af6 kª\vf 3'dfP/ klg lah'nL lgsfNg  
;lsG5 .



40	 lj1fg tyf jftfj/0f, sIff–* lj1fg tyf jftfj/0f, sIff–*		  41

j:t'df x'g] rfnn] ubf{ pTkGg x'g] zlStnfO{ rfn zlSt (kinetic energy) elgG5 . 

lj|mofsnfk @

Pp6f an n]pm . Ps hgfn] an la:tf/} 
kmfn / csf]{n] ;dft . km]l/ ;f]xL annfO{ 
cln a9L ultdf kmfn / csf{n] an  
;dft . la:tf/} kmfn]sf] an ;dfTbf / l56f]  
kmfn]sf] an ;dfTbf s] km/s kfof} , atfpm .  
To;}u/L Pp6f u/fF} an -lj|ms]6 an_ 
/ csf]{ xn'sf an -6]lg; an_ kfn}kfnf] kmfNg] / ;dfTg] u/ . ux|fF} an / xn'sf an 
;dfTbf s] cGt/ kfof}, 5nkmn u/ .

ansf] ult a9\bf o;sf] rfn zlSt klg a9\5 . To;}n] a9L ultdf cfPsf] an ;dfTg  
ufx|f] x'G5 .  To;}u/L xn'sf]eGbf ux|f}Fdf klg rfn zlSt a9L x'G5 / ;dfTg ufx|f] 
x'G5 . o;}n] rfn zlSt j:t'sf] lk08 / ultdf e/ kb{5 .

j:t'sf] rfn zlSt To;sf] lk08 / ultsf] ju{sf] u'0fgkmnsf] cfwf x'G5 . s'g} j:t'sf] 
ult (v) / lk08 (m) eP, 

ult zlSt (kinetic energy)= x lk08 (m) x ult2 (v)2

cyf{t\	 K.E  =  mv2  x'G5 .

pbfx/0f @ 

Pp6f 200 kg sf] df]6/;fOsn 20 m/s sf] ultn] u'l8/x]sf] 5 eg] To;sf] ult zlSt 
slt xf]nf <

oxfF, j:t'sf] lk08 (m) = 200kg	 		

	 j:t'sf] ult (v) = 20m/s		 		

	 ult zlSt (K.E.) = ? 	 			            

	 ult zlSt (K.E.) = mv2	

		   = x 200 x (20)2

		   =  x 200 x 400

		  = 40000J = 40kJ

pSt df]6/;fOsnsf] ult zlSt 40000 h'n cyjf 40 lsnf] h'n /x]5 .

lrq g+= 5.1
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sfo{ (Work)

sfo{ eg]sf] s] xf] < Pp6f dflg; ef/L af]s]/ ple/x]sf] 5 eg] p;n] sfo{ ul//x]sf] 5 t < 
xfdLn] b}lgs hLjgdf ljleGg sfo{x¿ ul//x]sf x'G5f}F . t/ j}1flgs kl/efiffcg';f/ 
tL ;a} sfo{nfO{ sfo{ dflgFb}g . sfo{ x'gsf nflu ansf] k|of]u eO{ j:t'n] b'/L  
kf/ ul//x]sf] x'g'kb{5 . To;}n] l:y/ cj:yfdf /x]sf] j:t'n] sfo{ u/]sf] dflgFb}g . 
lglZrt laGb'df an k|of]u u/L s'g} j:t'nfO{ s]xL b'/L kf/ u/fpFbf To; j:t'df sfo{ 
ePsf] dflgG5, h:t} M s'g} j:t'nfO{ p7fP/ dfly /fVg' jf l3;f/]/ tfGbf rfn pTkGg 
x'G5 .

sfo{ x'gsf nflu lgDglnlvt b'O{ cj:yfsf] cfjZostf kb{5 M

!= j:t'df an nufpg' /  @= j:t'n] b'/L kf/ ug'{ 

	 sfo{ (w) = an (f) x b'/L (d) x'G5 .

		   \ w = f x d 

annfO{ Go'6g / b'/LnfO{ ld6/ PsfOdf gflkof] eg] sfo{sf] PsfO h'n (joule) x'G5 .

1 Go'6g an nufP/ s'g} j:t'nfO{ 1 ld6/ k/ ws]Nbf x'g] sfo{nfO{ 1 h'n elgG5 .

sfo{sf] k|sf/ (Types of Work)        

sfo{nfO{ d'Vo b'O{ k|sf/df ljefhg ug{ ;lsG5 M

-s_ 3if{0f an lj?4sf] sfo{ 			   -v_ u'?Tj an lj?4sf] sfo{ 

-s_ 3if{0f an lj?4sf] sfo{ (Work done Against the Friction)  

j:t'nfO{ 3r]8\bf jf tfGbf To;df ljk/Lt an nfu]sf] x'G5 . ljk/Lt annfO{  
3if{0f (friction) elgG5 . To;}n] s'g} j:t'nfO{ tfg]/ jf 3r]6]/ ultdf n}hfFbf To;df  
3if{0f lj?4 sfo{ x'G5 .

lj|mofsnfk #

Pp6f sdfgL t/fh' (spring balance) / sf7sf] r/kf6] 6'j|mf n]pm . sf7sf] 
6'j|mfnfO{ dl;gf] 8f]/Ln] alnof];Fu afFw . clg sdfgL t/fh'nfO{ 8f]/Ldf afFw .  
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sf7sf] 6'j|mfnfO{ ;dtn ;txdf /fv]/ sdfgL 
t/fh'n] Psgf;n] tfg]/ n}hfpm . o;nfO{ tfGbf 
;dtn ;txdf 3if{0f lj?4df an nufPkl5 
dfq cufl8 a9\5 . olb sdfgL t/fh'n] 3 kg  
a/fa/sf] an b]vfof] / sf7sf] 6'j|mfnfO{ 5m 
6f9f;Dd k'¥ofOof] eg] slt sfo{ eof] < 

oxfF, 3if{0f an (f) = mg 	 =  3 kg x 9.8 m/s2 	 = 29.4 N

b'/L (d) = 5 m

sfo{ (w) =?

;"qfg';f/, 	 w 	 = F x d

				    = 29.4 x 5

				    = 147.0 J

To;}n] sf7sf] 6'j|mfnfO{ 5m k/ k'¥ofpFbf 147J sfo{ eof] .

pbfx/0f #	

Pp6f el/ofn] 1000N tf}n ePsf] ef/L af]s]/ 50m 6f9f k'¥ofpFbf slt sfo{  
ub{5, lx;fa u/ .

oxfF, j:t'sf] tf}n -an_ (F) = 1000N		 ;"qfg';f/, W 	 = F x d

kf/ u/]sf] b'/L (d) = 50m					     = 1000N x 50m

u/]sf] sfo{ (w) = ?					        \ W = 50000J

pSt dflg;n] 50000J sfo{ ub{5 . 

-v_ u'?Tj an lj?4sf] sfo{ (Workdone against Gravity)

j:t'nfO{ dfly p7fpFbf To;df u'?Tj an (gravity) n] tnlt/ tflg/x]sf] x'G5 . To;}n] 
hldgaf6 j:t'nfO{ dfly p7fpFbf u'?Tjan lj?4 sfo{ x'G5 .

lrq g+= 5.2
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lj|mofsnfk $

Pp6f sdfgL t/fh' (spring balance) n]pm . Pp6f ;fgf] 9'ª\uf  
n]pm / To;nfO{ 8f]/Ln] alnof];Fu afFw . sdfgL t/fh'nfO{ 9'ª\uf afFw]sf]  
8f]/Ldf c8\sfpm . sdfgL t/fh'nfO{ la:tf/} dfly prfn . sdfgL  
t/fh'n] 9'ª\ufnfO{ dflylt/ prfNbf u'?Tj ann] 9'ª\ufnfO{ tnlt/ 
tflg/x]sf] x'G5 . u'?Tjansf lj?4 dflylt/ an nufpFbf j:t' dflylt/ 
prflnG5 . o;nfO{ u'?Tj lj?4 sfo{ elgG5 .

dfgf}F, sdfgL t/fh'n] 9'ª\ufsf] tf}n 4kg b]vfPsf] 5 . 9'ª\ufnfO{ 4m 
dfly p7fpFbf slt sfo{ xf]nf < (g = 9.8 m/s2)

oxfF, 9'ª\ufsf] lk08 (m) = 4 kg

	 u'?Tj k|j]u (g) = 9.8m/s2

	 b'/L (d) = prfO (h) = 4m

	 sfo{ (w) = ?

u'?Tj lj?4sf] sfo{ (w) = mgh

				        = 4 x 9.8 x 4

			         \ W   = 156.8 J

oxfF, 156.8J sfo{ eof] .

pbfx/0f $ 	

>[hgsf] lk08 50kg 5 . p;n] 20m prfO ePsf] l;F9L r9]/ dfly k'Ubf slt sfo{  
u5{, lx;fa u/ .

oxfF, >[hgsf] lk08 (m) = 50kg		  ;"qfg';f/, w 	 = mgh 

	 l;F9Lsf] prfO (h) = 20 m				    = 50 x 9.8 x 20

	 u'?Tj k|j]u (g) = 9.8 m/s2		  	 \ W	 = 9800J

	 u'?Tj lj?4sf] sfo{ (w) = ?		  >[hgn] 9800J sfo{ ub{5 .

lrq g+= 5.3
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zlStsf] ¿kfGt/0f (Transformation of Energy)

zlStsf] ljgfz x'Fb}g, g t o;sf] lgdf{0f ug{ ;lsG5 . a? Ps ¿ksf] zlStnfO{ 
csf]{ ¿ksf] zlStdf ¿kfGt/0f ug{ ;lsG5 . o;nfO{ zlSt ;+/If0fsf] l;4fGt 
(law of conservation of energy) elgG5 . b}lgs hLjgdf xfdLnfO{ ljleGg 
¿kdf zlStsf] cfjZostf kb{5 . To;}n] xfdL cfk"mnfO{ pknAw ePsf]] zlStnfO{  
¿kfGt/0f u/L rflxPsf] ¿kdf abNg] ub{5f}F lsgeg] s'g} pks/0fsf] ;xfotfn] Pp6f 
¿ksf] zlStnfO{ cGo ¿kdf abNg ;lsG5 . 

Pp6f ¿ksf] zlStnfO{ cGo ¿kdf abNg] k|lj|mofnfO{ zlStsf] ¿kfGt/0f 
(transformation of energy) elgG5 . ;f]nf/ Kofg]n (Pannel) n] ;f}o{ zlStnfO{ ljB't\\ 
zlStdf ¿kfGt/0f ub{5 . ljB't\ zlStnfO{ lx6/, lrd cflbn] tfk / k|sfz zlStdf   
¿kfGt/0f ub{5 . o:t}u/L 6r{nfO6df /flvPsf] Aof6«Ln] /f;folgs zlStnfO{ k|sfz 
zlStdf ¿kfGt/0f ub{5 .

;fdYo{ (Power)

xfdLn] ljleGg pks/0fx¿n] Ps k|sf/sf] zlStnfO{ cGo zlStdf ¿kfGtl/t ub{5 
eGg] s'/f t yfxf kfof}F . zlSt ¿kfGt/0f ug]{ b/nfO{ ;fdYo{ (power) elgG5 . ;a}  
pks/0fn] Ps} k|sf/n] zlSt ?kfGt/0f ug{ ;Sb}gg\ . zlStsf] ¿kfGt/0f eGg' g} sfo{ xf] . 
s'g}n] l56f] / s'g}n] l9nf] sfo{ ub{5 . To;}n] s'g} klg oGqsf] sfo{ ug]{ b/nfO{ To;sf] ;fdYo{  
elgG5 .

;fdYo{ (p) = 
	u/]sf] sfo{ (w)

			   nfu]sf] ;do (t)

oxfF, sfo{sf] PsfO h'n / ;dosf] PsfO ;]s]G8 ePsfn] ;fdYo{sf] PsfO h'n  
k|lt;]s]G8 jf jf6 (watt) x'G5 . s'g} oGqn] 1 ;]s]G8df 1 h'n sfo{ ub{5 eg] To;sf] 
;fdYo{nfO{ 1 jf6 (watt) dflgG5 . a9L ;fdYo{ ePsf oGqx¿sf] ;fdYo{nfO{ lsnf]jf6 
(kw) cyjf d]ufjf6 (Mw) df gflkG5 . OlGhgx¿sf] ;fdYo{nfO{ cZj zlSt cyjf 
x;{ kfj/ (horse power) df klg gfKg] rng 5 .
1000 jf6 (w) = 1 lsnf]jf6 (Kw)

1000 lsnf]jf6 (Kw) = 1 d]ufjf6 (Mw)

746 jf6 (w)	 = 1  cZj zlSt (h.p.)
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zlSt, sfo{ / ;fdYo{sf] cGt/ ;DaGw  
(Relation between Energy, Work and Power)

zlSt, sfo{ / ;fdYo{ cfk;df cGt/;DalGwt x'G5g\ . jf:tjdf sfo{ ug{ ;Sg] Ifdtf 
g} zlSt xf] . ha s'g} dflg;n] s'g} j:t'dfly sfo{ ub{5 To; j:t'sf] zlSt a9\5 . 
zlStsf] l;4fGtcg';f/ To; j:t'df a9]sf] zlSt / dflg;n] u'dfPsf] zlSt a/fa/ 
x'G5, h:t} M s'g} dflg;n] 6]a'ndf /flvPsf] lstfanfO{ ws]n]/ rfndf NofpFbf sfo{ 
x'G5 . o; sfo{df ws]Ng] dflg;n] s]xL zlSt u'dfpF5 . lstfan] ult zlSt k|fKt 
ub{5 / rfndf hfG5 . To;}n] s'g} k|0ffnLdf x'g] sfo{ eg]sf] To;df a9]sf] zlSt xf] .

xfdL zlStsf nflu vfgf vfG5f}F . vfgfdf /f;folgs zlSt x'G5 . /f;folgs zlSt 
xfd|f] z/L/leq df+;k]zLo zlStdf kl/0ft x'G5 . oxL zlStn] xfdL ljleGg sfo{ ug{ 
;S5f}F . To;}n] xfdLn] vfgf gvfPsf] a]nfdf sdhf]/ cg'ej u5f}{F / s'g} sfo{ ug{ 
;Sb}gf}F . 

To;}u/L xfdLn] sfo{ ubf{ slt l56f] zlStnfO{ ¿kfGt/ ug{ ;S5f}F To;nfO{ ;fdYo{  
elgG5 . To;}n] ;fdYo{ eg]sf] zlSt ¿kfGt/sf] b/ xf] . hlt sd ;dodf w]/} 
zlStnfO{ cGo zlStdf ¿kfGt/ ug{ ;lsG5 Tolt g} ;fdYo{ klg a9L x'G5 . 
s'g} sfo{ ug{ nufPsf] zlSt / To; sfo{df nfu]sf] ;dolarsf] cg'kft g} ;fdYo{  
xf] . lglZrt ;dodf nfu]sf] zlSt a9]df ;fdYo{ klg a9L x'G5 / sfo{ l56f] x'G5 .  
To;}n] sfo{, zlSt / ;fdYo{ cfk;df cGt/lglxt x'G5g\ .

pbfx/0f ^

:kz{sf] lk08  40kg 5 . p;n] Pp6f e¥ofªsf] 15cm cUnf 14 cf]6f v'8\lsnf] r9\g 
10 ;]s]G8 nufpF5 eg] p;sf] ;fdYo{ slt xf]nf < (g = 9.8 m/s2)

oxfF, :kz{sf] lk08 (m) = 40kg

:kz{sf] tf}n -an_ (f) = mg = 40 x 9.8 = 392 N

hDdf e¥ofªsf] prfO -b'/L_ (d) = 15cm x 14 = 210 cm = 2.1m

nfu]sf] ;do (t) = 10s
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ca, sfo{ (w) = F x d		 	 k]ml/, t
w

p =

		  = 392 x 2.1			      	 10
2.832

=
 	

		  = 832.2 J	  		  \ P = 83.22 watt  

k|of]ufTds sfo{ 

ltd|f] z/L/sf] lk08 gfk . ltd|f] ljBfnosf] l;F9Lsf] Pp6f v'8\lsnfsf] prfO 
gfk, Ps tnf dfly;Ddsf v'8\lsnfx¿ ug / klxnf] tnfsf] prfO kQf nufpm . tNnf]  
v'8\lsnfdf ltdL plepm . dflyNnf] tnfdf ;fyLnfO{ 38L (stop watch) lnP/ pleg  
nufpm . ca, ;fyLnfO{ l;7L ahfpg nufO{ 38L x]g{ eg . ;fyLn] l;7L ahfpgf ;fy 
bf}8]/ l;F9Lx¿ kf/ u/ . slt ;do nfUof] x]/ . o;af6 ltd|f] ;fdYo{ lgsfn . o;/L 
g} kfn}kfnf] ;a} ;fyLsf] ;fdYo{ lgsfn]/ x]/ .

;f/f+z 

!= 	 sfo{ ug{ ;Sg] IfdtfnfO{ zlSt elgG5 . zlStnfO{ h'n PsfOdf gflkG5 . 

@= 	j:t'df To;sf] :yfg jf l:ylt kl/jt{gsf sf/0fn] ;l~rt x'g] zlStnfO{ l:ylt  
	 zlSt elgG5 . l:ylt zlSt = mgh x'G5 .

#=	 j:t'sf] rfnsf sf/0fn] ubf{ pTkGg x'g] zlStnfO{ rfn zlSt elgG5 . rfn zlSt  
	  mv2 x'G5 .

$= 	an / ann] kf/ u/]sf] b'/Lsf] u'0fgkmnnfO{ sfo{ elgG5 . o;nfO{ h'n PsfOdf  
	 gflkG5 . sfo{ d'Vo b'O{ k|sf/sf x'G5g\ . 3if{0f lj?4sf] sfo{ (w) = F x d /  
	 u'?Tj lj?4sf] sfo{ (w) = mgh x'G5 

%=	 1 Go'6g ann] s'g} j:t'nfO{ 1m k/ k'¥ofpFbf x'g] sfo{nfO{ 1 h'n sfo{ elgG5 .

^= 	zlStnfO{ lgdf{0f ug{ jf gfz ug{ ;lsFb}g, a? Ps ¿kaf6 csf]{ ¿kdf kl/jt{g  
	 ug{ ;lsG5 .

&= 	k|lt;]s]G8 ul/g] sfo{nfO{ ;fdYo{ elgG5 . ;fdYo{nfO{ zlSt kl/jt{gsf] b/ klg  
	 elgG5 . ;fdYo{nfO{ jf6 (watt) PsfOdf gflkG5 .
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*= 	1 ;]s]G8df 1 h'n sfo{ ub{5 eg] To;sf] ;fdYo{nfO{ 1 jf6 (watt) elgG5 .

(= 	OlGhgx¿sf] ;fdYo{nfO{ cZj zlSt (horse power –hp) df klg gflkG5 .

(1 H.P = 746 watt)

cEof; 

!= 	 vfnL 7fp“df ldNbf] zAb n]v M

	 -s_ zlSt eg]sf] ==================================== ug{ ;Sg] Ifdtf xf] .

	 -v_ sfo{ eg]sf] ============================================= ¿kfGt/0f xf] .

	 -u_ sfo{nfO{ =============================================== PsfOdf gflkG5 .

	 -3_ 9'ª\ufnfO{ prfNbf To;df ================================== ;l~rt x'G5 .

	 -+ª_	 atf;df =========== zlSt x'G5 .

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

	 -s_ s'gdf sfo{ x'G5 <

		  -c_ xnf] hf]Tbf 			   -cf_ uf8{n] kx/f lbFbf 	

		  -O_ ef/L af]s]/ ple/xFbf		  -O{_  df]6/nfO{ ws]n]/ u'8fpg g;Sbf

	 -v_ es'G8f] xfGg prfn]sf] uf]8fdf s'g zlSt x'G5 <

		  -c_ ult zlSt			   -cf_ l:ylt zlSt		

	  	 -O_ /f;folgs zlSt 		  -O{_ oflGqs zlSt

	 -u_ oflGqs zlStaf6 ljB't\\ zlStdf kl/0ft ug]{ pks/0f s'g xf] < 

		  -c_ ;]n 				    -cf_ ljB't\\ df]6/ 		

		  -O_ h]g]/]6/ 				   -O{_ ljB't\\ kª\vf

	 -3_ a9L ;fdYo{ ePsf] oGqdf s:tf] u'0f x'G5 <

		  -c_ sfd w]/} ug{ ;Sg] 		  -cf_ sfd yf]/} ug]{

		  -O_ sfd l56f] ug{ ;Sg]		  -O{_ sfd l9nf] ug]{
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	 -ª_ 	olb Pp6f dflg;n] 25 kg sf] lk08 hldgaf6 1m dfly af]s]/ ple/x]sf] 5  
		  eg] slt sfo{ ub{5 < 

		  -c_ 24.5 J		  -cf_ 25J	 -O_ 50J		  -O{_ 0J

#= 	 5f]6f] pQ/ n]v M  

	 -s_ 	zlSt eg]sf] s] xf] < 

	 -v_	sfo{ eg]sf] s] xf], sfo{ slt lsl;dsf x'G5g\ < 

	 -u_ ;fdYo{ eg]sf] s] xf], Pp6f pbfx/0f b]pm . 

	 -3_ 1 h'n sfo{ eg]sf] s] xf] <

	 -ª_ 100 jf6 ;fdYo{ eGg'sf] cy{ s] xf] <

	 -r_ zlStsf] ¿kfGt/0f eg]sf] s] xf], pbfx/0f;lxt n]v .

$= 	6r{nfO6df Aof6«L k|of]u u/]/ aQL afNbf x'g] zlSt ¿kfGt/0f n]v .

%= 	 sfo{ / ;fdYo{lar s] ;DaGw 5, pbfx/0f lbO{ n]v .

^= 	 xfdLn] vfgf gvfO{ nfdf] ;do sfo{ ug{ ;Sb}gf}“, lsg < 

&= 	 lgDglnlvt j:t'x¿df s'g s'g zlSt 5, n]v M

	 -s_ Aof6«L		 -v_ 3fd		  -u_ afFwdf hDdf ul/Psf] kfgL	

	 -3_ aGb'saf6 5f]l8Psf] uf]nL		  -ª_ tlGsPsf] /a/ 	

	 -r_ lrKn]6L v]Ng] e¥ofªsf] 6'Kkfdf /x]sf] 9'+\uf 

*=	 lgDgfg';f/ zlSt ¿kfGt/0f ug]{ pks/0f jf ;fwgsf] gfd n]v M

	 -s_ k|sfzaf6 ljB't\\		  -v_ /f;folgsaf6 ljB't\\

	 -u_ oflGqsaf6 ljB't\\ 		  -3_ ljB't\\af6 tfk

	 -ª_ ljB't\af6 k|sfz 		  -r_ /f;folgsaf6 tfk / k|sfz



48	 lj1fg tyf jftfj/0f, sIff–* lj1fg tyf jftfj/0f, sIff–*		  49

(= 	 tnsf] tflnsfdf sfo{, zlSt / ;fdYo{sf] leGgtf b]vfpg] a'“bfx¿ n]v M

	 sfo{				   zlSt			   ;fdYo{

	 !=				    !=			   !=

	 @=				    @=			   @=

	 #=				    #=			   #=

!)= tn lbOPsf ul0ftLo ;d:ofx¿ ;dfwfg u/ M

	 -s_	25kg lk08 ePsf] j:t'nfO{ 10m prfOdf k'¥ofpFbf slt zlSt cfjZos  
		  kb{5 < (g = 9.8 m/s2)						     -2450J h'n_

	 -v_ 	Pp6f 0.5 kg sf] 9'ª\ufnfO{ 5 m/s sf] ultn] km\of“Sbf To;sf] ult zlSt slt  
		  xf]nf < 			   			   (6.25J_ 

	 -u_	 Pp6f lrKn]6L v]Ng] e¥ofªsf] prfO 3m 5 . 40 kg lk08 ePsf] Pp6f  
		  ljBfyL{ To;sf] 6'Kkfdf k'Uof] eg] slt zlSt ;l~rt x'G5 < (g = 9.8 m/s2)  
		  (1176J)

	 -3_	Ps hgf JolStn] 20 N an nufP/ s'g} j:t'nfO{ 20 m k/ k'¥ofpFbf slt sfo{  
		  ub{5, olb ;f] sfo{ ug{ 2 s nfU5 eg] To;sf] ;fdYo{ slt xf]nf <  
										          -400 J, 200 w_

	 -ª_	 Ps hgf el/ofn] 20 cf]6f OF6f af]Sg ;S5 . k|To]s OF6fsf] tf}n 10N 5, p;n]  
		  tL 20 cf]6f OF6fsf] ef/LnfO{ 100 m 6f9f k'¥ofpg 50 s nufP5 eg] p;sf]  
		  ;fdYo{ slt xf]nf <  (400 w) 
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tfk / tfkj|md (Heat and Temperature)

xfdLn] a/km 5f]Pdf lr;f] / ttfPsf] kfgL 5f]Pdf tftf] cg'ej ub{5f}F . lr;f] jf tftf] 
cg'ej ugf{sf] sf/0f s] xf]nf < 

lr;f] jf tftf] cg'ej ugf{sf] d'Vo sf/0f tfk zlSt Pp6f j:t'af6 csf]{ j:t'df ;g'{ xf] .  
tftf] kfgLaf6 xfd|f] z/L/df tfk zlSt k|jfx x'Fbf tftf] cg'ej ub{5f}F . To;}u/L z/L/af6  
a/kmdf tfk zlSt k|jfx x'Fbf lr;f] cg'ej ub{5f}F . o;/L Pp6f j:t'af6 csf]{ j:t'df  
tfk ;b{5 . oxL tfk zlStn] tftf]kgf jf lr;f]kgfsf] cg'ej u/fpF5 .

xfdLn] xfd|f b'O{ xftx¿ cfk;df /u8]df tftf x'G5g\ . olb Pp6f kmnfdsf] lsnfnfO{ 
9'ª\ufdf /u8]df Tof] klg tftf] x'G5 . o:tf] lsg x'G5 <

c0f''x¿ ldnL kbfy{ ag]sf] x'G5 . tL c0f''x¿df l:ylt zlSt ;l~rt x'G5 . j:t'nfO{ 
ttfpFbf To;sf c0f'x¿ sDkg x'g yfN5g\ . c0f''x¿sf] sDkgaf6 ult zlSt pTkGg  
x'G5 . oxL c0f''x¿sf] ult zlStaf6 tfk pTkGg x'G5 . To;}n], j:t'df ePsf ;Dk"0f{ 
c0f''x¿df x'g] ult zlStsf] of]u g} tfk zlSt xf] . tfk a9]kl5 c0f''x¿sf] sDkg l56f] 
/ tfk sd ePkl5 c0f''x¿sf] sDkg  l9nf] x'G5 . j:t'sf] oxL tftf]kgsf] gfk g} tfkj|md  
xf] . a9L tfkj|md ePsf] j:t'df c0f''x¿sf] sDkgsf] tLj|tf a9L x'G5 .

lj|mofsnfk !

Pp6f lunf;df tftf]kfgL n]pm . To;sf] tfkj|md gfk / gf]6 u/ . k]ml/ csf]{ lunf;df 
lr;f] kfgL n]pm . To;sf] klg tfkj|md gfk / gf]6 u/ . ca b'j} kfgLnfO{ Pp6f 
7'nf] efF8fdf ld;fP/ /fv . ca To; ld>0fsf] klg tfkj|md gfk . ld>0fsf] tfkj|md  
slt x'G5 <  

tftf]kfgL / lr;f]kfgL ld;fPdf To;sf] ld>0fsf] tfkj|md km/s x'G5 . ld>0fsf] 
tfkj|md tftf] kfgLsf] eGbf sd / lr;f] kfgLsf] eGbf a9L x'G5 . o;}n] tftf] j:t'n] 
tfk u'dfpF5 eg] lr;f] j:t'n] tfk k|fKt ub{5 . tfk hlxn] klg pRr tfkj|mdaf6 
lgDg tfkj|mdlt/ ;b{5 .

tfk 
 (Heat)^̂



50	 lj1fg tyf jftfj/0f, sIff–* lj1fg tyf jftfj/0f, sIff–*		  51

tfk / tfkj|mdsf] ;DaGw (Relation between Heat and Temperature)

j:t'nfO{ ttfpFbf tfkj|md a9\b} hfG5 . To;}u/L j:t'nfO{ lr:ofpFbf tfkj|md 36\b}  
hfG5 . To;}n] tfk eg]sf] j:t'sf] tfkj|md a9fpg] jf 36fpg] sf/0f xf] . tfkj|md 
tfksf] c;/ xf] .

ljrf/0fLo k|Zg 

Ps ln6/ plDn/x]sf] kfgL / Pp6f tft]/ /ftf] ePsf] kmnfdsf] ;fgf] lsnfdWo] s'gdf 
tfk zlSt a9L x'G5, lsg < 

tfk / tfkj|mddf km/s (Difference between Heat and Tempereture)

		  tfk				    tfkj|md

!= 	tfk zlSt xf] h;n] tftf]kgf jf	 != tfkj|md j:t'sf] tftf]kgfsf] gfk xf] . 
	 lr;f]kgfsf] cg'ej lbG5 .	 @= tfkj|md tfksf] c;/ xf] .

@= 	tfk sf/0f xf] .	 #= tfkj|md j:t'sf] c0f''x¿sf] ult

#= 	tfk j:t'sf] c0f''x¿sf] ult zlSt 	    zlStdf dfq e/ kb{5 . 
	 / To;sf] lk08df e/ kb{5 .	 $=	tfkj|mdnfO{ l8u|L ;]lN;o; (°C), l8u|L

$= tfknfO{ h'n PsfOdf gflkG5 .		  km/]gxfO6 (°F) / s]lNeg (K) PsfOdf 		
				    gflkG5 .

tfkj|md dfks oGq (Thermometer)

xfdLn] s'g} j:t' 5f]P/ To;sf] tftf]kgf cg'ej ub{5f}F . t/ To;sf] tftf]kgf gfKg 
;Sb}gf}F . j:t'sf] tftf]kgf cyf{t\ tfkj|md gfKgsf nflu tfkj|md dfks oGq k|of]u  
ul/G5 . o;nfO{ ydf]{ld6/ elgG5 .

tfkj|md dfks oGqsf] agfj6 (Structure of Thermometer)

;fwf/0f tfkj|md dfks oGqdf Pp6f afSnf] sfFrsf] leq dl;gf] s]l;sf gnL (capillary tube)  
x'G5 . o;sf] b'j} 5]p aGb x'G5 . o;sf] Pp6f 5]p k'ms]sf] x'G5 . o;nfO{ aNa elgG5 . 
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aNadf kf/f] /flvPsf] x'G5 . kf/f] rfFbL h:t} ;]tf] / 6lNsg] kbfy{ xf] . of] wft' ePsfn] 

lrq g+= 6.1

;'rfns x'G5 . tfkj|md dfks oGqsf] aNa tftf] j:t'sf] ;Dks{df cfPkl5 o;leqsf] kf/f] 
tfT5 / o;sf] cfotg a9\5 . a9]sf] kf/f] s]; gnLlt/ hfG5 . hlt a9L tfTof] plt g} a9L  
kf/f] gnLdf r9\5 . gnLdf r9]sf] kf/f]sf] prfOsf cfwf/df tfkj|mdsf] dfg  
lgsflnG5 . t/n kbfy{nfO{ ttfpFbf o;sf] cfotg j[l4 x'G5 eGg] l;4fGtdf cfwfl/t 
eO{ tfkj|md dfks oGq agfOG5 .

tfkj|md dfks oGqdf /flvg] t/n kbfy{x¿

-s_ kf/f] (Mercury)

	 kf/f] Pp6f wft' xf] . of] t/n cj:yfdf x'G5 . tfkj|mdsf] j[l4cg';f/ o;sf]  
	 cfotg Psgf;n] j[l4 x'G5 . rfFbL h:t} 6Nsg] ePsfn] gnLdf r9]sf] kf/f] ;lhn} b]Vg  
	 ;lsG5 . kf/f]sf] plDng] tfkj|md sl/a 357°C ePsfn] w]/} pRr tfkj|md klg  
	 gfKg ;lsG5 . kf/f]sf] hDg] tfkj|md sl/a –39°C ePsfn] w]/} Go"g tfkj|md  
	 gfKg ;lsFb}g .

-v_	cNsf]xn (Alcohol)

	 cNsf]xn /ªxLg t/n kbfy{ xf] . tfkj|mdsf] j[l4cg';f/ kf/f]eGbf cNsf]xnsf] cfotg  
	 6 u'0ff a9L j[l4 x'G5 . of] kf/f]eGbf w]/} ;:tf] klg x'G5 . o;nfO{ /ª\ufP/ ;lhn} b]Vg  
	 ;Sg] agfOG5 . o;sf] hDg] tfkj|md sl/a -115°C ePsfn] w]/} Go"g tfkj|mddf klg gfKg  
	 ;lsG5 . o;sf] pDng] tfkj|md 78°C ePsfn] o;af6 pRr tfkj|md gfKg ;lsFb}g .

ljrf/0fLo k|Zg 
plDn/x]sf] kfgLsf] tfkj|md gfKg kf/f] ydf]{ld6/ k|of]u ul/G5 . lxdfn cf/f]x0f ug{ 
hfg] ofqLn] cNsf]xn ydf]{ld6/ k|of]u ub{5g\, lsg xf]nf <



52	 lj1fg tyf jftfj/0f, sIff–* lj1fg tyf jftfj/0f, sIff–*		  53

tfkj|md dfks oGqdf :s]n lgwf{/0f (Calibration of Thermometer)

tfkj|md dfks oGqdf tfkj|mdsf cª\sx¿sf] lrx\g l7s l7s 7fpFdf nufpg] sfo{nfO{ :s]n  
lgwf{/0f ug]{ (calibration) elgG5 . o;sf nflu klxn] b'O{ cf]6f crn laGb'x¿ (fixed 
points) lgwf{/0f u/L lrx\g nufOG5 .

dflyNnf] crn laGb' (Upper Fixed Point)

k|fdfl0fs jfo'd08nLo rfk (standard atmospheric pressure, 760mm Hg) df 
z'4 kfgL pDng] tfkj|md lglZrt x'G5 . o;nfO{ dflyNnf] crn laGb' elgG5 . pSt 
tfkj|md g} 100°C cyjf 212°F xf] .

lj|mofsnfk @	
Pp6f /fpG8 a6d km\nfS; (R.B. flask) 
df cfwf hlt kfgL n]pm . b'O{cf]6f Kjfn 
ePsf] /a/ ss{n] d'v aGb u/ . Pp6f 
Kjfndf tfkj|md dfks oGq 3';fpm . 
csf]{ Kjfndf L cfsf/sf] sfFrsf] gnL  
3';fpm . km\nf:ssf] kfgL ttfpm . kfgL  
pDn]kl5 tfkj|md dfks oGqdf slt 
tfkj|md 5gf]6 u/ . kfgLnfO{ nuftf/ 
ttfO/xFbf klg To;sf] tfkj|md lglZrt 
/x]df Tof] g} kfgL pDng] tfkj|md 
(100°C) xf] . o;}nfO{ dflyNnf] crn 
laGb' elgG5 .

tNnf] crn laGb' (Lower Fixed Point)

k|fdfl0fs jfo'd08nLo rfk (standard atmospheric pressure, 760 mm Hg) df 
z'4 a/km kUng] tfkj|md lglZrt x'G5 . o;nfO{ tNnf] crn laGb' elgG5 . pSt 
tfkj|md 0°C jf 32°F xf] .

lrq g+= 6.2
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lj|mofsnfk #

Pp6f ;fgf ] ;f ]nLnfO { :6fG8 (stand) df  
c8\sfpm . To;sf] d'lg Pp6f las/ /fv .  
a/kmnfO{ dl;gf dl;gf 6'j|mf kf/L ;f]nLdf  
e/ . ;f]nLsf] lardf tfkj|md dfks oGqsf] aNa  
3';fpm . o;df /x]sf] kf/f] la:tf/} tnlt/ emb{5 / 
cGTodf Ps 7fpFdf cl8G5 . Tof] g} a/km kUng] 
tfkj|md xf] . o;nfO{ tNnf] crn laGb' elgG5 .

dflyNnf] crn laGb' / tNnf] crn laGb' kQf 
nufO;s]kl5 ;]lN;o; :s]ndf oL b'O{larsf] 
nDafOnfO{ 100 a/fa/ efudf afFl8G5 .  
k|To]s 1 efu a/fa/ 1°C tfkj|md x'G5 . km/]gxfO6 :s]ndf 180 a/fa/ efudf afFl8G5 .  
k|To]s 1 efu a/fa/ 1° F tfkj|md x'G5 .

tfkj|mdsf PsfOx¿sf] ¿kfGt/0f (Transformation of   Unit of Temperature)

;fwf/0ftof tfkj|md dfks oGqdf b'O{ k|sf/sf :s]nx¿ k|of]u ul/G5 .

-s_	;]lN;o; :s]n (Celsius Scale) : ;]lN;o; :s]ndf tNnf] crn laGb' 0°c /  
	 dflyNnf] crn laGb' 100°C dflgG5 .

-v_ km/]gxfO6 :s]n (Fahrenheit Scale) M km/]gxfO6 :s]ndf tNnf] crn laGb'  
	 32°F / dflyNnf] crn laGb' 212°F dflgG5 .

;]lN;o; :s]ndf a/km kUng] / kfgL pDng] laGb'x¿ larsf] tfkj|mdnfO{ 100 a/fa/ 
v08df afFl8G5 . t/ km/]gxfO6 :s]ndf tL b'O{ laGb'x¿ larsf] tfkj|mdnfO{ 180 a/fa/ 
v08df afFl8G5 . ;]lN;o; :s]nsf] 0°C a/fa/ km/]gxfO6df 32°F x'G5 . ;]lN;o; /  
km/]gxfO6 larsf] ;DaGw ;dLs/0fsf ¿kdf lgDgfg';f/ JoSt ug{ ;lsG5 M

180
32F

100
0c −

=
−

	

pbfx/0f !

37°C nfO{ km/]gxfO6df ¿kfGt/0f u/ .

 lrq g+= 6.3
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	 oxfF, 180
32F

100
0C −

=
−

	 or,	
180

32F
100

037 −
=

−

	 or, 32180
100
37

F +×= 	 or, 	 F = 66.6 + 32

	 \	 F = 98.6°F	

 t;y{ 37°c a/fa/ 98.60F x'G5 .

pbfx/0f @  

– 40°F a/fa/ slt ;]lN;o; x'G5 <

oxfF, 180
32F

100
0C −

=
−

          
180

3240
100

C
,or

−−
= 	 100x

180
72

C,or
−

=

	 or c = - 40° C

To;}n] –40° F a/fa/ –40°c x'G5 .

tfkj|md dfks oGqsf lsl;dx¿

agfj6cg';f/ tfkj|md dfks oGq w]/} k|sf/sf x'G5g\ . tL tfkj|md dfks oGqx¿ 
km/s km/s sfdsf nflu k|of]u ul/G5 .

 lrq g+= 6.4

-s_ lSnlgsn tfkj|md dfks oGq (Clinical Thermometer)

dflg;sf] z/L/sf] tfkj|md gfKg k|of]u ul/g] pks/0fnfO{ lSnlgsn tfkj|md dfks 
oGq cyf{t\ lSnlgsn ydf]{ld6/ elgG5 . ;]lN;o; / km/]gxfO6 u/L b'j} :s]ndf 
lSnlgsn ydf]{ld6/ agfOG5 . ;]lN;o; lSnlgsn ydf]{ld6/df 35°c b]lv 42°c 

;Ddsf] :s]n x'G5 . km/]gxfO6 lSnlgsn ydf]{ld6/df 94°F b]lv 108°F ;Ddsf] 
:s]n x'G5 . dflg;sf] z/L/sf] tfkj|md 37°c cyf{t\ 98.6°F x'G5 .
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ydf]{ld6/df aNalg/ ;fF3'/f] 3fF6L  (constriction)  x'G5 . o;n] ubf{ gnLdf r9]sf] kf/f]  
cfkm}F tn emb}{g . xftn] em8\sf lbOPkl5 dfq tn emb{5 . lSnlgsn ydf]{ld6/  
uf]nf] geO{ lk|Hd]l6s cyf{t\ ltg s'g] cfsf/sf] x'G5 . o;n] ubf{ kf/f]sf] dl;gf] s]; 
gnL df]6f] b]lvG5 / tfkj|md x]g{ ;lhnf] x'G5 . cfhef]ln l8lh6n ydf]{ld6/ klg  
k|of]u ug{ yflnPsf] 5 . o;df kf/f] jf cNsf]xn k|of]u ul/Psf] x'Fb}g .

-v_ k|of]uzfnfsf] tfkj|md dfks oGq -;fwf/0f ydf]{ld6/_

of] ;fwf/0f tfkj|md dfks oGq xf] . of] ;fwf/0ftof uf]nf] / nfDrf] cfsf/sf]  
x'G5 . o; k|sf/sf] ydf]{ld6/df kf/f] /flvPsf] x'G5 . o;df aNa tft]kl5 
kf/f] dfly r9\g] / lr;f] ePkl5 cfk}mF tn emg]{ x'G5 . of] k|foM ;]lN;o;  
:s]ndf agfOPsf] x'G5 . ;fdfGotof o;df –10°C b]lv 110°C ;Ddsf] :s]n  
x'G5 . l7s;Fu tfkj|md gfKg / tfkj|mddf x'g] kl/jt{g l56f] b]vfpgsf nflu 
leqsf] gnLnfO{ /f}F h:t} dl;gf] agfOPsf] x'G5 . aNanfO{ klg kftnf] agfOPsf] 
x'G5 . o;n] ubf{ ;lhn} tfkleq ;g{ ;S5 .

k|of]ufTds sfo{ 

!= 	 lSnlgsn ydf]{ld6/ n]pm / ltd|f] z/L/sf] tfkj|md gfk .

@=	 lj|mofsnfk 2 / 3 sf cfwf/df kfgL pDng] / a/km kUng] tfkj|md kQf nufpm .

;f/f+z

!= 	 j:t'df /x]sf c0f''x¿sf] ult zlStsf] of]u g} tfk xf] .

@= 	j:t'sf] tftf]kgfsf] dfqfnfO{ tfkj|md elgG5 .

#= 	 tfk hlxn] klg pRr tfkj|mdlt/af6 lgDg tfkj|md ePlt/ axG5 .

$= 	tfk sf/0f xf] eg] tfkj|md To;sf] c;/ xf] .

%= 	j:t'sf] tfkj|md dfkg ug]{ pks/0fnfO{ tfkj|md dfks oGq (thermometer)  
	 elgG5 .
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^= 	 ;fwf/0ftof tfkj|md dfks oGqdf b'O{ k|sf/sf :s]nx¿ k|of]u ul/G5 . 

	 (1) ;]lN;o; (Celsius)		   (2) km/]gxfO6 (Fahrenheit)

&= 	dflg;sf] z/L/sf] tfkj|md gfKg] pks/0fnfO{ lSnlgsn ydf]{ld6/ elgG5 .

*= 	k|of]uzfnfdf k|of]u ul/g] tfkj|md dfks oGqnfO{ ;fwf/0f ydf]{ld6/ elgG5 .

(= 	t/n kbfy{ ttfpFbf o;sf] cfotg j[l4 x'G5 eGg] l;4fGtdf cfwfl/t eO{   
	 ydf]{ld6/ agfOG5 .

!)=	
°

−
=

−
180

32F
100

0C  x'G5 .

cEof;

!= 	 vfnL 7fp“df ldNg] zAb n]v M

	 -s_ j:t'sf] c0f''x¿sf] ===================================sf] of]unfO{ tfk elgG5 .

	 -v_ j:t'sf] tftf]kgf jf lr;f]kgfsf] u'0fnfO{ =============================elgG5 .

	 -u_ dflg;sf] z/L/sf] tfkj|md gfKg ============================== k|of]u ul/G5 .

	 -3_ ;]lN;o; :s]ndf kfgL pDng] tfkj|md ================================== x'G5 .

	 -ª_ dflg;sf] z/L/df ============================ l8u|L km/]gxfO6 tfkj|md x'G5 .

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

	 -s_	tfk kbfy{sf c0f''x¿sf] s'g zlStdf cfwfl/t x'G5 <

		  -c_ l:ylt zlSt   -cf_ ult zlSt	   -O_ oflGqs zlSt	 -O{_ tfk zlSt

	 -v_	tfk zlStnfO{ s'g PsfOdf gflkG5 <

		  -c_ Go'6g        -cf_ s]lNeg		  -O_ l8u|L ;]lN;o;	 -O{_ h'n

	 -u_	 kf/f]sf] pDng] tfkj|md slt x'G5 <

		  -c_ 78°c       -cf_ 100°c	   -O_ 212°c	 	 -O{_ 357°c
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	 -3_	dflg;sf] z/L/df slt l8u|L ;]lN;o; tfkj|md x''G5 <

		  -c_ 35°C	 -cf_ 37°C	 -O_ 42°C		 -O{_ 108°C 
	 -ª_ 	;fwf/0f ydf]{ld6/df sltb]lv slt l8u|L ;]lN;o; tfkj|mdsf] :s]n lgwf{/0f  
		  ul/Psf] x'G5 <

		  -c_ 0°C b]lv 100°C	 	 -cf_ 10°C b]lv100°C	

		  -O_ –10°C b]lv 110°C	 	 -O{_ 10°C b]lv 110°C

#= 	 km/s n]v M 

	 -s_ tfk / tfkj|md 	 -v_ lSnlgsn / ;fwf/0f ydf]{ld6/

	 -u_ ;]lN;o; / km/]gxfO6 :s]n 	 -3_ tNnf] / dflyNnf] crn laGb' 

$= 	5f]6f] pQ/ n]v M 

	 -s_ tfk eg]sf] s] xf] <

	 -v_ tfkj|md eGgfn] s]nfO{ hgfpF5 <

	 -u_ tfkj|md dfks oGqdf s'g s'g t/n kbfy{ k|of]u ul/G5 <

	 -3_ ;]lN;o;nfO{ km/]gxfO6 :s]ndf ¿kfGt/0f ug]{ ;"q s] xf] <

%= 	 tn lbOPsf tfkj|md ¿kfGt/0f u/ M

	 -s_ 98.6°F nfO{ ;]lN;o;df	 -v_ – 40°C nfO{ km/]gxfO6df

	 -u_ 32°F nfO{ ;]lN;o;df	 -3_ 100°C nfO{ km/]gxfO6df 

^= 	 ydf]{ld6/sf] agfj6af/] 5f]6s/Ldf lrq;lxt n]v .

&= 	sf/0f b]pm M

	 -s_ cNsf]xn ydf]{ld6/n] plDn/x]sf] kfgLsf] tfkj|md gfKg ;lsFb}g, lsg <

	 -v_ 	lxdfn cf/f]x0f ug]{ dflg;n] kf/f] ydf]{ld6/ / cNsf]xn ydf]{ld6/dWo] s'g  
		  k|of]u u5{g\, lsg < 

	 -u_ lSnlgsn ydf]{ld6/sf] 3fF6L ;fF3'/f] agfOPsf] x'G5, lsg <

	 -3_ ydf]{ld6/sf] aNasf] aflx/L efu kftnf] sfFrn] agfOPsf] x'G5, lsg < 
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k|sfz Ps k|sf/sf] zlSt xf] . o;n] j:t'nfO{ b]Vg ;Sg]  
agfpF5 . k|sfzsf] ;xfotfn] g} xfdL xfd|f] jl/kl/sf 
j:t'x¿ b]V5f}F / k|fs[lts ;f}Gbo{tfsf] cfgGb lnG5f}F . s'g} 
Pp6f dfWoddf k|sfz ;w}F l;wf lxF8\5 . To;}n] k|sfzsf] 
;fgf] efunfO{ ;/n /]vfn] hgfOG5 . o;nfO{ k|sfzsf] ;a}
eGbf ;fgf] af6f] klg elgG5 . k|sfzsf] lbzfnfO{ af0f lrx\g  
-→_ n] hgfOG5 . ;/n /]vfn] hgfpg] k|sfzsf] ;fgf] efu 
jf af6fnfO{ ls/0f (ray) elgG5 . w]/}cf]6f ls/0fx¿sf] 
;d"xnfO{ ls/0f k'~h (beam) elgG5 .

P]gf / o;sf k|sf/x¿ (Mirror and its Types)

ltdLx¿n] 3/df cfkm\gf] cg'xf/ x]g{, skfn  
sf]g{ P]gf x]g]{ u/]sf 5f}, P]gf s:tf] x'G5 t <  
P]gf sfFraf6 agfOPsf] x'G5 . o;sf] 
Pp6f ;tx k|sfznfO{ k/fjt{g ug]{ u/L 
6NsfOPsf] x'G5 eg] csf] {tkm{ k|sfz  
gl5g]{ agfOPsf] x'G5 . P]gfsf] cufl8 s'g} j:t'  
/fVbf To;sf] cfs[lt P]gfdf aG5 . j:t'nfO{ 
P]gf cufl8 /fVbf To;af6 cfPsf] k|sfz 
k/fjt{g eO{ j:t'sf] cfs[lt aG5 .

ls/0f

ls/0fk'~h

 lrq g+= 7.1

 lrq g+= 7.2
j:t'af6 cfPsf] k|sfznfO{ k/fjt{g u/L 
To; j:t'sf] cfs[lt agfpg] pks/0fnfO{ 
P]gf elgG5 .

P]gf d'Votof b'O{ k|sf/sf x'G5g\ tL x'g\ M

-s_ ;dtn P]gf (Plane Mirror)	 -v_ uf]nfsf/ P]gf (Spherical Mirror)

k|sfz 

(Light)&&
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BB
rr

-s_ ;dtn P]gf (Plane Mirror)

j:t'af6 cfPsf] k|sfznfO{ k/fjt{g ug]{ ;tx ;dtn (flat) ePsf] P]gfnfO{ ;dtn 
P]gf elgG5 . o; k|sf/sf] P]gf xfdLn] 3/df cfkm\gf] cg'xf/ x]g{ / g'xfpg] sf]7f 
(bathroom) df k|of]u ub{5f}F .

P]gfsf] lrq sf]g'{ kbf{ Pp6f /]vfv08 tflgG5  
/ To;sf] k5fl8 g6Nsg] ;tx hgfpg 58\s]  
w;f{x¿ /flvG5 .

lj|mofsnfk !

Pp6f ;dtn P]gf n]pm / leQfdf c8\ofpm . To;sf] cufl8 pleP/ ltd|f] cfs[lt P]gfdf  
x]/ . ltd|f] cfs[lt sqf] / s:tf] b]lvG5 < km]l/ s]xL k5fl8 x6]/ x]/, cfs[lt klg kl5  
;b{5 < cln cufl8 ;/]/ x]/ . cfs[lt stflt/ ;b{5 < ca ltd|f] afofF xft p7fpm / 
P]gfdf x]/ . P]gfdf s'g xft p7fPsf] b]lvG5, o:tf] lsg x'G5 <

;dtn P]gfaf6 aGg] cfs[ltsf u'0fx¿ (Characteristics of Image Formed 
by Plane Mirror)

;dtn P]gfaf6 aGg] cfs[lt 7f8f], kbf{df b]lvg g;lsg] cyf{t\ cjf:tljs, j:t'sf]  
a/fa/ ;fOhsf] / P]gfaf6 j:t'sf] hlt g} b'/Ldf aG5 . o;/L b]lvg] cfs[lt bfofF afofF 
pN6f] (laterally inverted) x'G5 cyf{t\ bfofFsf] afofF / afofFsf] bfofF x'G5 .

 lrq g+= 7.3

-v_	uf]nfsf/ P]gfx¿ (Spherical Mirrors)

;dtn ;tx ePsf P]gfx¿ xfdLn] cfkm\gf] cg'xf/ x]g{ k|of]u ub{5f}F . t/ ;a} P]gfx¿sf] 
;tx ;dtn x'Fb}g . s'g} P]gfx¿sf] larsf] efu b]lvPsf] x'G5 . s'g} P]gfx¿sf] larsf] 
efu p7]sf] x'G5 . o:tf P]gfx¿ d'Vo b'O{ k|sf/sf x'G5g\ .

-!_ sGs]e P]gf (Concave Mirror)	 -@_ sGe]S; P]gf (Convex Mirror)



60	 lj1fg tyf jftfj/0f, sIff–* lj1fg tyf jftfj/0f, sIff–*		  61

!= 	sGs]e P]gf (Concave Mirror)

5]p 5]psf] efu p7]sf] / larsf efu lgoldt ¿kn] 
blaPsf] P]gfnfO{ sGs]e P]gf (concave mirror) 
elgG5 . o; k|sf/sf] P]gfdf ;dfgfGt/ k|sfzsf  
ls/0fx¿ k/fjt {g eO { Pp6 } laGb 'df  
s]lGb|t x'G5g\ . pSt laGb'nfO{ s]Gb|Ls/0f  
laGb' (focus) elgG5 . sGs]e P]gfn] o;df  

 lrq g+= 7.4

 lrq g+= 7.6

sGs]e ;tx

sGe]S; ;tx rDrf

lj|mofsnfk @

Pp6f l:6nsf] rDrf n]pm . o;sf] ;tx x]/ . larsf] efu blaPsf] 
x'G5 . o:tf] ;txnfO{ sGs]e (concave) ;tx elgG5 . rDrfsf] 
k5fl8sf] ;tx x]/ . larsf] efu p7]sf] x'G5 . o:tf] ;txnfO{  
sGe]S; (convex) ;tx elgG5 .

 lrq g+= 7.5

s]Gb|Ls/0f laGb' sGs]e P]gf

;dfgfGt/
k|sfzsf 
ls/0f

f

F

k/]sf k|sfzsf ls/0fx¿nfO{ s]lGb|t ug]{ ePsfn] o;nfO{ s]Gb|Ls/0f P]gf 
(converging mirror) elgG5 . To;}u/L s]Gb|Ls/0f laGb'af6 cfPsf k|sfzsf 
ls/0fx¿ k/fjt{g x'Fbf ;dfgfGt/ eP/ kms{G5g\ .

ljrf/0fLo k|Zg  

6r{ nfO6df k|sfzsf] k/fjt{g ug{ sGs]e P]gf /flvPsf] x'G5 / o;sf] s]Gb|Ls/0f laGb'df 
aNa /flvPsf] x'G5 . o;af6 6r{ nfO6sf] k|of]u ubf{ s] kmfObf k'¥ofpF5, lsg <

;dfgfGt/ 
k|sfzsf ls/0fx¿

@= 	sGe]S; P]gf (Convex Mirror)

5]p 5]psf] efu blaPsf] / larsf] efu lgoldt 
¿kn] p7]sf] P]gfnfO{ sGe]S; P]gf (convex mirror)  
elgG5 . o; k|sf/sf ] P ]gfdf ;dfgfGt/ 
k |sfzsf ls/0fx¿ k/fjt {g eO { 5l/P/ 
cyf{t\ ljs]lGb|t eO{ hfG5g\ . To;}n] sGe]S;  
P]gfnfO{ ljs]lGb|t P]gf (diverging mirror) klg 
elgG5 . sGe]S; P]gfaf6 k/fjlt{t ePsf  
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ls/0fx¿ P]gf k5fl8sf] Pp6} laGb'af6 cfPsf] h:tf] b]lvG5 . pSt laGb'nfO{  
s]Gb|Ls/0f laGb' (focus) elgG5 . sGe]S; P]gfn] 7f8f] / ;fgf] cfs[lt  
agfpF5 . o;n] 7'nf] / 6f9fsf] b[ZonfO{ ;fgf] agfO{ glhs b]vfpF5 .

ljrf/0fLo k|Zg 

8«fOe/n] uf8Lsf] bfofF / afofFlt/ k5fl8sf] efu x]g{ ;fO8 P]gfsf ¿kdf sGe]S;  
P]gf k|of]u ub{5g\, lsg <

lj|mofsnfk #

Pp6f sGs]e P]gf n]pm . To;nfO{ nueu 50cm  hlt 6f9f /fv]/ To;df cfkm\gf] cg'xf/ 
x]/, s:tf] b]lvG5 < ca P]gfnfO{ s]xL glhs Nofpm / x]/ . klxn] / clxn] s] km/s  
b]lvG5 < n]v . P]gfnfO{ cem glhs Nofpm / km]l/ x]/ . ca s] km/s kfof}, cg'xf/ 
7'nf] b]lvG5 ls ;fgf], cg'xf/ ;'N6f] b]lvG5 ls pN6f], 6f9faf6 glhs NofpFbf cfs[ltdf 
s] km/s kfOG5, o;af6 s] s'/f l;Sg ;lsG5, n]v .

jf:tljs / cjf:tljs cfs[lt (Real and Virtual Image)

lj|mofsnfk $

Pp6f sGs]e P]gf n]pm . o;nfO{ ‰ofn aflx/ kmsf{pm . P]gfsf] cufl8 20-30cm sf]  
b'/Ldf Pp6f ;]tf] afSnf] sfuh /fv . ca P]gfaf6 k/fjt{g ePsf ls/0fx¿ pSt 
sfuhdf kf/ . P]gfnfO{ cufl8 jf k5fl8 ;f/]/ aflx/sf j:t'sf] cfs[lt sfuhdf k|:6 
b]lvg] agfpm . o; cj:yfdf sfuh / P]gf larsf] b'/L gfk . o; b'/LnfO{ s]Gb|Ls/0f  
b'/L elgG5 . o;/L sGs]e P]gfåf/f sfuhdf ag]sf] cfs[lt jf:tljs (real image) 
cfs[lt xf] . o;}u/L sGs]e P]gfsf] ;6\6fdf sGe]S; P]gf / ;dtn P]gf kfn}kfnf]  
k|of]u u/L x]/ . s] o:tf] cfs[lt agfpg ;lsG5 <

cfs[ltnfO{ kbf{df ptfg{ ;lsG5 eg] To;nfO{ jf:tljs cfs[lt (real image)  
elgG5 . o; k|sf/sf] cfs[lt k/fjlt{t ls/0fx¿ cfk;df sfl6P/ aGb5g\ .

cfs[ltnfO{ kbf{df ptfg{ ;lsFb}g eg] To;nfO{ cjf:tljs cfs[lt (virtual image)  
elgG5 . o; k|sf/sf] cfs[lt k/fjlt{t ls/0fx¿ sfl6Psf] h:tf] b]lvP/ aG5g\ . 
jf:tjdf k/fjlt{t ls/0fx¿ sfl6Psf x'Fb}gg\ . sGs]e P]gfn] jf:tljs cfs[lt agfpg 
;S5 . t/ sGe]S; P]gf / ;dtn P]gfn] jf:tljs cfs[lt agfpg ;Sb}gg\ .
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jf:tljs / cjf:tljs cfs[ltdf km/s

jf:tljs cfs[lt	   cjf:tljs cfs[lt

!= 	o;nfO{ kbf{df ptfg{ ;lsG5 .	 != 	o;nfO{ kbf{df ptfg{ ;lsFb}g .

@= 	of] k/fjlt{t ls/0fx¿ e]l6Psf] 	 @= 	of] k/fjlt{t ls/0fx¿ e]l6Psf] 		
	 laGb'df aG5 .		  h:tf] b]lvg] laGb'df aG5 .

#= 	of] plN6Psf] b]lvG5 .	 #=	of] 7f8f] cyf{t\ ;'N6f] b]lvG5 .

$= 	of] P]gfsf] cufl8 aG5 .	 $=	of] P]gfsf] k5fl8 aG5 .

uf]nfsf/ P]gf;Fu ;DalGwt s]xL dxŒjk"0f{ zAbfjnLx¿  
(Some Important Terms Related to Spherical Mirror)

uf]nfsf/ P]gfsf] k|of]u u/L ljleGg lj|mofsnfk ubf{ o; ;DaGwL ljleGg zAbfjnLx¿ 
k|of]u ul/G5 . oxfF log} zAbfjnL af/]df JofVof ul/Psf] 5 M

!= 	 P]gfsf] s]Gb| (Pole of the Mirror): uf]nfsf/ P]gfsf] k/fjt{g ug]{ ;txsf]  
	 s]Gb|laGb'nfO{ P]gfsf] s]Gb| (pole of the mirror) elgG5 . o;nfO{ P n] hgfOG5 . ;a}  
	 b'/Lx¿ o;} laGb'af6 gflkG5 .

@= 	jj|mtfsf] s]Gb| (Center of Curvature): uf]nfsf/ P]gf -sGs]e jf sGe]S;_ eg]sf]  
	 k"0f{ uf]nfsf] Ps v08 h:t} xf] . To;}n] uf]nfsf/ P]gfaf6 aGg] k"0f{ uf]nfsf] s]Gb|laGb'nfO{  
	 jj|mtfsf] s]Gb| (center of curvature) elgG5 . o;nfO{ C n] hgfOG5 .

#= 	 jj|mtfsf] cw{Jof; (Radius of Curvature): uf]nfsf/ P]gfaf6 aGg] uf]nfsf]  
	 cw{Jof;nfO{ jj|mtfsf] cw{Jof; (radius of curvature) elgG5 . of] jf:tjdf  
	 jj|mtfsf] s]Gb| (c) / P]gfsf] s]Gb| (p) larsf] b'/L xf] . o;nfO{ R n] hgfOG5 .

 lrq g+= 7.7
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$= 	k|d'v cIf (Principal Axis) : P]gfsf] s]Gb| (p) / aj|mtfsf] s]Gb| (c) nfO{ hf]8]/  
	 hfg] l;wf /]vfnfO{ k|d'v cIf (principal axis) elgG5 .

%= 	s]Gb|Ls/0f ljGb' (Principal Focus) : ;dfgfGt/ k|sfzsf ls/0fx¿ sGs]e  
	 P]gfaf6 k/fjt{g xF'bf Pp6} laGb'df s]lGb|t x'G5g\ . o; laGb'nfO{ s]Gb|Ls/0f  
	 laGb' (focus) elgG5 . of] laGb' P]gfsf] cufl8 k|d'v cIfdf kb{5 . sGe]S;  
	 P]gfn] ;dfgfGt/ k|sfzsf ls/0fx¿ k/fjt{g u/L ljs]Gb|Lt ubf{ P]gfsf] k5fl8  
	 Pp6} laGb'af6 cfPsf] h:tf] b]lvG5, h'g laGb'nfO{ s]Gb|Ls/0f laGb' (principal)  
	 elgG5 . sGe]S; P]gfsf] s]Gb|Ls/0f laGb' P]gfsf] k5fl8 kb{5 . o; laGb'nfO{ F  
	 n] hgfOG5 .

^= 	s]Gb|Ls/0f b'/L (Focal Length) M P]gfsf] s]Gb| (P) / s]Gb|Ls/0f laGb' (F) larsf]  
	 b'/LnfO{ s]Gb|Ls/0f b'/L (focal length) elgG5 . o;nfO{ f n] hgfOG5 /  
	 ld6/df gfKg] ul/G5 .

uf]nfsf/ P]gfaf6 aGg] cfs[lt (Image Formed by Spherical Mirror)

uf]nfsf/ P]gfaf6 aGg] cfs[lt hgfpg] lrqnfO{ ls/0f /]vflrq elgG5 . ls/0f /]vf  
lrqn] uf]nfsf/ P]gfaf6 aGg] cfs[ltsf] cfsf/, :yfg / b'/L lglZrt ub{5 .

sGs]e P]gfsf] /]vflrq lvRg cfjZos lgodx¿  
(Rules Used to Draw Ray Diagrams in Concave Mirror)

!= 	 k|d'v cIf;Fu ;dfgfGt/ k|sfzsf ls/0fx¿  
	 sGs]e P]gfaf6 k/fjt{g eO{ s]Gb|Ls/0f laGb'af6  
	 hfG5g\ .

@= 	s]Gb|Ls/0f laGb'af6 cfPsf k|sfzsf ls/0fx¿ 		
	 sGs]e P]gfaf6 k/fjt{g x'Fbf k|d'v cIf;Fu 		
	 ;dfgfGt/ eP/ hfG5g\ .

#= 	 jj|mtfsf] s]Gb|af6 cfPsf] k|sfzsf] ls/0f ;f]xL 		
	 af6f] kms{G5 .

 lrq g+= 7.8

 lrq g+= 7.9
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sGs]e P]gfsf] /]vflrq lvRg] tl/sf  
(Procedure to Draw Ray Diagram for Concave Mirror)

lj|mofsnfk %

!= 	 sDkf;sf] ;xfotfn] j[Qfsf/ rfk XY lvr .

@= 	sDkf;sf] l;of] c8]sf] laGb'df C lrx\g nufpm .

#= 	 XY sf] dWolaGb' P df lrx\g nufpm .

$= 	laGb' P / C hf]8\g] u/L ;/n /]vf lvr .

%=	 XY sf] aflx/L ;txdf 5fof kf/ .

^= 	CP sf] dWo laGb' kQf nufpm / To;nfO{ F n] hgfpm .

&= 	j:t'nfO{ k|d'v cIfsf] tf]lsPsf] laGb'df /fv .

 	 h:t} M j:t'nfO{ C eGbf k/ /fVbf lrqdf h:t} AB j:t' agfpm .

*=	 ca plNnlvt s'g} pkof]uL b'O{cf]6f lgod k|of]u u/ M

	 -s_ laGb' A af6 k|d'v cIf;Fu ;dfgfGt/ x'g] u/L /]vf AM lvr .

	 -v_ laGb' M / F hf]8]/ csf]{ l;wf /]vf lvr .

	 -u_	 A / F hf]8]/ csf]{ l;wf /]vf lvr . AN s]Gb|Ls/0f laGb'af6 uPsf] cfkltt  
		  ls/0f xf] . To;}n] of] ls/0f N af6 PC ;Fu ;dfgfGt/ x'g] u/L kms{G5 .  
		  ca N af6 PC ;Fu ;dfgfGt/ /]vf lvr h;n] MF /]vfnfO{ A' laGb'df e]6\5 .

	 -3_ ca A' af6 k|d'v cIfdf nDa x'g] u/L A'B' lvr . A'B' g} j:t' AB sf]  
		  cfs[lt xf] .

	 -ª_ A'B' sf] ;fOh / l:ylt gfk .

	 of] j:t'eGbf ;fgf], pN6f] / jf:tljs cfs[lt xf] . of] cfs[lt F / C sf  
	 lardf kb{5 .

 lrq g+= 7.10
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sGs]e P]gfsf] /]vflrq (Ray Diagram for Concave Mirror)

sGs]e P]gfaf6 aGg] cfs[ltsf] ;fOh, :yfg / k|s[lt j:t' /flvPsf] :yfg;Fu e/  
kb{5 . To;}n] sGs]e P]gfsf] cufl8 ljleGg :yfgdf j:t'nfO{ /fVbf To; j:t'sf] cfs[lt 
sxfF, s:tf] / s'g ;fOhsf] aG5 eGg] s'/f ls/0f /]vf lrq;lxt tn k|:t't ul/Psf] 5 M

sGe]S; P]gfsf] /]vf lrq lvRg cfjZos lgodx¿  
(Rules Used to Draw Ray Diagram in Convex Mirror)

!= 	 j:t'nfO{ cgGtdf /fVbf 

	 s'g} j:t'nfO{ sGs]e P]gfsf] w]/} 6f9f /fVbf To;  
	 j:t'sf] cfs[lt s]Gb|Ls/0f laGb'df aG5 . pSt  
	 cfs[lt jf:tljs, plN6Psf] / c;fWo} ;fgf] x'G5 .

@= 	j:t'nfO{ jj|mtfsf] s]Gb| C eGbf k/ /fVbf 

	 s'g} j:t'nfO{ sGs]e P]gfsf] C eGbf k5fl8  
	 /fVbf To; j:t'sf] cfs[lt C / F sf] lardf 	
	 plN6Psf], jf:tljs / ;fgf] x'G5 .

 lrq g+= 7.11

 lrq g+= 7.12

 lrq g+= 7.13

!= 	 sGe]S; P]gfdf s]Gb|Ls/0f laGb' / jj|mtfsf] 		
	 s]Gb| P]gfsf] k5fl8lt/ kb{5 .

@= 	k|d'v cIf;Fu ;dfgfGt/ k|sfzsf] ls/0f 		
	 P]gfaf6 k/fjt{g x'Fbf s]Gb|Ls/0f laGb'af6 		
	 cfPsf] h:tf] b]lvG5 .

#= 	 jj|mtfsf] s]Gb|lt/ uPsf] k|sfzsf] ls/0f ;f]xL  
	 af6f] k/fjt{g x'G5 .

cfs[lt

F
C

cfs[lt

j:t'

C
F
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 lrq g+= 7.14

 lrq g+= 7.15

sGe]S; P]gfsf] /]vflrq (Ray Diagram for Convex Mirror)

sGe]S; P]gfsf] cufl8 s'g} j:t'nfO{ /fVbf To;sf] cfs[lt P]gfsf] k5fl8 aG5 .  
sGe]S; P]gfn] ;w}F cjf:tljs, ;'N6f] / j:t'eGbf ;fgf] cfs[lt agfpF5 .

!= 	 j:t'nfO{ cgGtdf /fVbf / s'g} j:t'nfO{ sGe]S; 		
	 P]gfsf] cufl8 cgGtdf /fVbf To;sf] cfs[lt 		
   	P]gfsf] k5fl8 s]Gb|Ls/0f laGb'df aG5 . pSt 		
	 cfs[lt cjf:tljs, ;'N6f] / c;fWo} ;fgf] x'G5 .

@=	 j:t'nfO{ P]gfsf] P / cgGtsf lardf /fVbf 	
	 / s'g} j:t'nfO{ sGe]S; P]gfsf] cufl8 /fVbf  
	 To;sf] cfs[lt P]gfsf ] k5fl8 P / F sf]  
	 lardf ;'N6f], cjf:tljs / ;fgf] x'G5 .

uf]nfsf/ P]gfsf] pkof]lutf (Uses of Spherical Mirrors)

sGs]e P]gfsf] pkof]lutf (Uses of Concave Mirror)

!=	 6r{ nfO6, ;r{ nfO6, uf8Lx¿sf] x]8 nfO6df k|sfznfO{ 6f9f;Dd k'¥ofpg 		
	 sGs]e P]gfsf] k|of]u ul/G5 .

@=	 o;nfO{ 8fS6/n] la/fdLsf] z/L/sf gfs, sfg, d'v, 3fF6L cflbsf] leqL efu  
	 cjnf]sg ug{ k|of]u ub{5g\ .

#= 	 o;nfO{ bf/L sf6\bf / d]sck ubf{ cg'xf/ 7'nf] agfO x]g{ k|of]u ul/G5 .

$= 	6]ln:sf]kx¿df k|sfzsf] k/fjt{ssf ¿kdf k|of]u ul/G5 .

%= 	o;nfO{ ;"o{sf] tfk zlSt hDdf ug{ ;f}o{ r'nf]df k|of]u ul/G5 .

sGe]S; P]gfsf] pkof]lutf (Uses of Convex Mirror)

!= o;nfO{ uf8Lsf] bfofF afofFlt/ k5fl8sf] efu x]g{ ;fO8 P]gfsf ¿kdf k|of]u ul/G5 .

@= ;8s aQLx¿df k|sfznfO{ w]/} If]qkmndf 5l/lbgsf nflu k|of]u ul/G5 .
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k|sfzsf] cfjt{g (Refraction of Light)

gbL, tfn, kf]v/L, Ogf/, s'jfx¿df x]bf{ kfgLsf] ulx/fO jf:tljs ulx/fOeGbf sd  
b]lvG5 . To;}u/L Pp6f n6\7LnfO{ kfgLdf cfwf 8'afof}F eg] kfgLleqsf] efu afª\uf]  
b]lvG5, o:tf] lsg x'G5 <

k|sfz h'g j:t'af6 hfG5, To;nfO{ k|sfzsf] dfWod elgG5 . xfjf, kfgL, dl6t]n, sfFr, 
Knfl:6s cflb j:t'x¿af6 k|sfz hfg ;S5 . To;}n] pSt j:t'x¿ k|sfzsf dfWod  
x'g\ . k|sfz lagfdfWod klg hfg ;S5 . k|sfz Pp6} dfWoddf hfFbf l;wf hfG5 . t/ 
k|sfz Ps dfWodaf6 csf]{ dfWoddf hfFbf b'O{ dfWodnfO{ 5'6\ofpg] ;txg]/ afª\luP/  
hfG5 . o;/L k|sfz Ps dfWodaf6 csf]{ dfWoddf hfFbf afª\luP/ hfg] k|lj|mofnfO{ 
k|sfzsf] cfjt{g elgG5 .

cfjt{gsf] sf/0f (Cause of Refraction)

km/s km/s dfWoddf k|sfzsf] j]u klg km/s km/s x'G5 . a9L 3gTj ePsf] dfWoddf 
k|sfzsf] j]u sd / sd 3gTj ePsf] dfWoddf k|sfzsf] j]u a9L x'G5 . To;}n] 
Pp6f dfWodaf6 k|sfz csf]{ dfWoddf hfFbf o;sf] j]u km/s kg]{ ePsfn] afª\luP/  
hfG5 . a9L 3gTj ePsf] dfWodnfO{ ;3g (denser) / sd 3gTj ePsfnfO{  
la/n (rarer) dfWod elgG5 . xfjfsf] t'ngfdf kfgL, sfFr ;3g dfWod x'g\ .

lj|mofsnfk ^

!= 	 Pp6f ;dtn 6]a'ndf ;]tf] sfuh  
	 lkFmhfP/ /fv .

@= 	sfuhsf] lardf sfFrsf] :Nofa /fv .

#= 	 k]lG;nsf] ;xfotfn] sfFrsf] rf/}lt/ wsf]{ tfg .  
	 o;n] sfFrsf] :Nofasf] afx\o cfs[lt 	ABCD aG5 .

$= 	sfFrsf] :Nofasf] AB ;fO8lt/ lrqdf b]vfP h:t} b'O{cf]6f lkgx¿ P / Q  
	 nueu 8 cm sf] b'/Ldf 7f8f] x'g] u/L uf8 .

%= 	sfFrsf] :Nofasf] csf]{ ;fO8 CD lt/af6 x]bf{ tL b'j} lkgx¿ P / Q ;Fu Pp6} l;wf  
	 /]vfdf kg]{ u/L /fv . clg j|mdzM csf{ b'O{ cf]6f lkgx¿ R / S klg nueu  
	 8 cm sf] b'/Ldf kg]{ u/L uf8 . S lkgaf6 x]bf{ ;a} lkgx¿ (PQR) 5]s]sf] x'g'k5{ .

 lrq g+= 7.16
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^= 	 ca sfFrsf] :Nofa / lkgx¿ x6fpm .

&=	 laGb' P / Q hf]8 / :Nofasf] ;fO8 AB sf] X df 5'g] u/L nDAofpm .

*= 	laGb' R / S nfO{ hf]8 / :Nofasf] ;fO8 CD sf] Y df 5'g] u/L nDAofpm .

(= 	laGb' X / Y nfO{ hf]8 .

!)=	/]vf PQ nfO{ Z ;Dd nDAofpm .

!!=	 laGb' X df nDa MN  / laGb' Y df nDa M'N' lvr .

oxfF, xfjfaf6 sfFrdf cfPsf] k|sfzsf] ls/0f PX nfO{ cfkltt ls/0f (incident 
ray) elgG5 . sfFrsf] :Nofaleqsf] ls/0f XY nfO{ cfjlt{t ls/0f (refracted ray)  
elgG5 . sfFraf6 aflx/ cfPsf] ls/0f YS nfO{ Odh]{G6 ls/0f elgG5 . XZ  cfkltt  
ls/0fsf] jf:tljs af6f] xf] . oxfF k|sfzsf] ls/0f PX laGb' X af6 sfFrleq  
k|j]z ubf{ afª\luPsf] 5 / km]l/ sfFraf6 xfjfdf lg:sbf Y laGb'af6 k'gM afª\luPsf]  
5 . o;/L k|sfz Ps dfWodaf6 csf]{ dfWoddf hfFbf af+\luG5 eGg] s'/f k'li6 x'G5 .

k|sfzsf] cfjt{gsf lgodx¿ (Laws of Refraction)

!= 	 k|sfzsf] ls/0f sf]0f agfO{ la/n dfWodaf6 ;3g dfWoddf hfFbf gd{nlt/  
	 afª\luG5 . t/ ;3g dfWodaf6 la/n dfWoddf hfFbf gd{naf6 6f9f afª\luG5 .

@=	 cfkltt ls/0f, gd{n / cfjlt{t ls/0f Pp6} ;txdf kb{5g\ .

#=	 nDa ¿kn] uPsf] k|sfz gafª\uLsg l;w} hfG5 .

lj|mofsnfk &

Pp6f las/ jf sfFrsf] lunf;df cfwf hlt kfgL n]pm . To;df 
Pp6f l;;fsnd cfwf hlt 58\s] kf/]/ 8'afpm . ca kfgLleqsf] 
l;;fsndnfO{ dflyaf6 x]/ . s:tf] b]lvG5, n]v .

lj|mofsnfk *

Pp6f srf}/f jf lunf; n]pm . To;df Pp6f l;Ssf /fv . ca, pSt srf}/f jf 
lunf;df kfgL /fv . kfgL /fv]kl5 l;Ssf dfly p7]sf] h:tf] b]lvG5, lsg, n]v .

j:t'nfO{ kfgLdf /fv]/ aflx/af6 x]bf{ To; j:t'nfO{ jf:tljs :yfgdf b]Vg  
;lsFb}g lsgeg] kfgLleq /x]sf] j:t'af6 cfPsf] k|sfzsf] ls/0f kfgLsf] ;txdf 

 lrq g+= 7.17
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cfPkl5 afª\luP/ xfd|f] cfFvfdf kb{5 . To;}n] ;f] j:t' s]xL dfly p7]sf]  
b]lvG5 . kfgLleq cfwf 8'afOPsf] l;;fsndsf] 6'Kkfaf6 cfPsf k|sfzsf ls/0f 
kfgLsf] ;txaf6 afª\luP/ xfd|f] cfFvfdf cfpF5g\ . To;}n] l;;fsndsf] 6'Kkf] s]xL dfly  
p7]sf] b]lvG5 / kfgLleqsf] efu af+\uf] b]lvG5 . o;}u/L kfgL /x]sf] efF8fsf] lkFwaf6 
cfPsf k|sfzsf ls/0f kfgLsf] ;txdf cfPkl5 afª\luP/ xfd|f] cfFvfdf kb{5g\ .  
o;}n] efF8fsf] lkFw dfly p7]sf] / sd ulx/f] b]lvG5 . oL ;a} k|sfzsf] cfjt{gsf  
c;/x¿ x'g\ .	

ljrf/0fLo k|Zg 

kfgLleq /x]sf] df5fnfO{ efnfn] xfg]/ /f]Kg ;lsPnf, lsg <

k|of]ufTds sfo{

lj|mofsnfk $ cWoog u/L Pp6f sGs]e P]gfaf6 kbf{df jf:tljs cfs[lt agfO{  
b]vfpm . pSt P]gfsf] s]Gb|Ls/0f b'/L klg gfk]/ b]vfpm .

kl/of]hgf sfo{ 

ltd|f] ljBfno, ufpF, ;x/ jf a;f]af; :yfgsf] glhs uf]nfsf/ P]gfsf] pkof]u s'g s'g 
sfddf ePsf] 5 < cWoog u/L 5f]6f] l6kf]6 n]v .

;f/f+z

!=	 j:t'af6 cfPsf] k|sfznfO{ k/fjt{g u/L cfs[lt agfpg] pks/0fnfO{ P]gf elgG5 .

@= 	P]gf d'Vo b'O{ k|sf/sf x'G5g\, tL x'g\ M

	 -s_ ;dtn P]gf		  -v_ uf]nfsf/ P]gf

#= 	 P]gfsf] k|sfznfO{ k/fjt{g ug]{ ;tx ;dtn (plane) x'G5 eg] To;nfO{ ;dtn P]gf  
	 elgG5 . o;n] hlxn] klg cjf:tljs cfs[lt agfpF5 .

$= 	uf]nfsf/ P]gf d'Vo b'O{ k|sf/sf x'G5g\, tL x'g\ M

	 -s_ sGs]e P]gf 		  -v_ sGe]S; P]gf
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%= 	5]p 5]psf] efu p7]sf] / larsf] efu lgoldt ¿kn] blaPsf] P]gfnfO{ sGs]e P]gf  
	 elgG5 . ;dfgfGt/ k|sfzsf ls/0fnfO{ k/fjt{g u/L Pp6} laGb'df s]lGb|t ug]{  
	 ePsfn] sGs]e P]gfnfO{ s]Gb|Ls/0f P]gf (converging mirror) elgG5 . 

^= 	 5]p 5]psf] efu blaPsf]]]]]]] / larsf] efu lgoldt ¿kn] p7]sf] P]gfnfO{ sGe]S; P]gf  
	 elgG5 . ;dfgfGt/ k|sfzsf ls/0fnfO{ k/fjt{g u/L 5l/lbg] cyf{t\ ljs]lGb|t ug]{  
	 ePsfn] sGe]S; P]gfnfO{ ljs]lGb|t P]gf (diverging mirror) elgG5 .

&= 	;dfgfGt/ k|sfzsf ls/0fx¿ sGs]e P]gfaf6 k/fjt{g x'Fbf Pp6} laGb'df s]lGb|t  
	 x'G5g\ t/ sGe]S; P]gfaf6 k/fjt{g x'Fbf Pp6} laGb'af6 cfPsf] h:tf] b]lvg]  
	 laGb'x¿nfO{ s]Gb|Ls/0f laGb' elgG5 .

*= 	kbf{df ptfg{ ;lsg] cfs[ltnfO{ jf:tljs cfs[lt (real image) / ptfg{ g;lsg]  
	 cfs[ltnfO{ cjf:tljs cfs[lt (virtual image) elgG5 .

(= 	sGs]e P]gfn] jf:tljs, cjf:tljs, 7'nf / ;fgf ;a} lsl;dsf cfs[lt  
	 agfpF5 .

!)= sGe]S; P]gfn] hlxn] klg ;fgf] / cjf:tljs cfs[lt agfpF5 .

!!= sGs]e P]gfnfO{ 6r{ nfO6, ;r{ nfO6, uf8Lx¿sf] x]8 nfO6, ;}n'gdf bf/L sf6\bf,  
	 d]sck ubf{, cg'xf/ x]g{, 6]ln:sf]k, ;f}o{ r'nf] cflbdf k|of]u ul/G5 . 

!@= sGe]S; P]gfnfO{ uf8Lsf] ;fO8 P]gfsf ¿kdf / ;8s aQLx¿df k|of]u ul/G5 .

!#=	k|sfz Ps dfWodaf6 csf]{ dfWoddf hfFbf afª\lug] lj|mofnfO{ k|sfzsf]  
	 cfjt{g elgG5 .

!$=	k|sfz la/n dfWodaf6 ;3g dfWoddf hfFbf gd{nlt/ / ;3g dfWdaf6 lj/n  
	 dfWoddf hfFbf gd{naf6 6f9f afª\luG5 . nDa eP/ uPsf] ls/0f gafª\uLsg  
	 l;wf hfG5 .

cEof;

!=	 vfnL 7fp“df pko'St zAb e/ M

	 -s_	k|sfz lxF8\g] ;a}eGbf ;fgf] af6fnfO{ ================================== elgG5 .

	 -v_	 sGs]e P]gfn] ;dfgfGt/ k|sfzsf ls/0fnfO{ s]lGb|t ug]{ laGb'nfO{ ======== elgG5 .
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	 -u_	 sGe]S; P]gfn] hlxn] klg ;fgf] / ======================== cfs[lt agfpF5 .

	 -3_	uf8Lsf] ;fO8 P]gfsf ¿kdf ======================== P]gf k|of]u ul/G5 .

	 -ª_	 k|sfz Ps dfWodaf6 csf]{ dfWoddf hfFbf ===== k|lj|mofnfO{ k|sfzsf] cfjt{g  
		  elgG5 .

@=	 tn lbOPsf pQ/x¿dWo] ;xL pQ/ 5fg M

	 -s_	cg'xf/ x]g{ s'g k|sf/sf] P]gf k|of]u ul/G5 <

		  -c_ ;dtn P]gf 		  -cf_ sGs]e P]gf		

		  -O_ sGe]S; P]gf		  -O{_ uf]nfsf/ P]gf

	 -v_	s'g k|sf/sf] P]gfn] jf:tljs cfs[lt agfpg ;S5 <

		  -c_ ;dtn P]gf		  -cf_ sGs]e P]gf		

		  -O_ sGe]S; P]gf		  -O{_ s'g} klg xf]Og 

	 -u_	 s:tf] cfs[ltnfO{ jf:tljs cfs[lt elgG5 <

		  -c_ kbf{df ptf{g g;lsg]		  -cf_ kbf{df ptfg{ ;lsg]

		  -O_ 7f8f] cfs[lt 		  -O{_ plN6Psf] cfs[lt

	 -3_	sGs]e P]gfnfO{ s:tf] P]gf klg elgG5 <

		  -c_ ;dtn P]gf		  -cf_ ljs]lGb|t P]gf

		  -O_ s]Gb|Ls/0f P]gf		  -O{_ s'g} klg xf]Og 

	 -ª_	 k|sfz Ps dfWodaf6 csf]{ dfWoddf hfFbf afª\lug] lj|mofnfO{ s] elgG5 <

		  -c_ k/fjt{g    		  -cf_ cfjt{g		

		  -O_ s]Gb|Ls/0f		  -O{_ ljs]lGb|t
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#= 	 km/s n]v M

	 -s_ sGs]e / sGe]S; P]gf 		  -v_ jf:tljs / cjf:tljs cfs[lt

	 -u_ la/n / ;3g dfWod		  -#_ k/fjt{g / cfjt{g 

$=	 tnsf zAbfjnLsf] kl/efiff n]v M

	 -s_ k|d'v cIf      -v_ s]Gb|Ls/0f laGb'		 -u_ jj|mtfsf] s]Gb|

%=	 sf/0f b]pm M

	 -s_	;dtn P]gfnfO{ cg'xf/ x]g{ k|of]u ul/G5  .

	 -v_	sGe]S; P]gfnfO{ uf8Lsf] ;fO8 P]gfsf ¿kdf k|of]u ul/G5 .

	 -u_	 kfgLdf cfwf 8'afOPsf] l;;fsnd afª\uf] b]lvG5 .

	 -3_	kf]v/Lsf] ulx/fO jf:tljs ulx/fOeGbf sd b]lvG5 .

	 -ª_	 sGe]S; P]gfnfO{ ljs]lGb|t P]gf klg elgG5 .

^=	 5f]6f] pQ/ n]v M

	 -s_	k|sfzsf] cfjt{g eg]sf] s] xf] <

	 -v_	s:tf] P]gfnfO{ uf]nfsf/ P]gf elgG5 <

	 -u_	 sGs]e P]gfnfO{ ;f}o{ r'nf] agfpg k|of]u ul/G5, lsg <

&=	 lrq;lxt pQ/ n]v M

	 lgDglnlvt :yfgdf j:t' /fVbf sGs]e P]gfn] s:tf] cfs[lt agfpF5 , /]vflrq;lxt 
n]v M

	 -s_ jj|mtfsf] s]Gb| (C) eGbf 6f9f 		  -v_ cgGtdf 

*=	 lbOPsf] lrq k"/f u/L tn ;f]lwPsf k|Zgx¿sf] pQ/ n]v M

	 -s_ lrqdf s'g k|lj|mof b]vfOPsf] 5 <

	 -v_	o; k|lj|mofsf b'O{cf]6f lgod n]v .
N

xfjf

sfFr

xfjf

sf“r

N

N
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Wjlg Ps k|sf/sf] zlSt (energy) xf] . xfd|f] jl/kl/sf ljleGg ;|f]tx¿af6 Wjlgx¿ 
cfO/xG5g\ . Wjlg j:t'sf] sDkgaf6 pTklQ x'G5 . j:t'sf] sDkg x'Fbf t/ª\ux¿ 
pTklQ x'G5g\ . Wjlg zlStsf] k|;f/0f ltg} t/ª\u (wave) af6 x'G5 . j:t'df sDkg 
aGb x'gf;fy Wjlg klg aGb x'G5 . 

Wjlg t/ª\u (Sound Wave) 

7f];, t/n jf Uof;sf] sDkgaf6 Wjlg t/ª\u pTklQ x'G5 . Wjlg t/ª\u k|;f/ x'gsf 
nflu dfWod -7f];, t/n / Uof“;_ sf] cfjZostf kb{5 . Wjlg s;/L k|;f/0f x'G5 < 

lj|mofsnfk !

Pp6f nfdf] l:k|ªnfO{ tGsfP/ b'O{ hgfn] b'O{ 5]pdf ;dft . l:k|ª ;dft]sf] Ps 5]pdf 
la:tf/} lxsf{pm . l:k|ªdf s] b]lvG5, csf]{ 5]p ;dfTg]n] s] cg'ej ub{5 < 

k'ms]sf] vflbPsf]vflbPsf]

 lrq g+= 8.1

lxsf{Psf] 5]pdf t/ª\u pTklQ x'G5 . tL t/ª\ux¿ 5]plt/ k|;f/0f x'G5g\ / csf]{  
5]pdf wSsf dx;'; x'G5 . ToxfFaf6 t/ª\u k/fjt{g eO{ ;'?sf] 7fpFdf g} kms{G5 . o;/L 
t/ª\ux¿ k|;f/0f x'Fbf l:k|ªsf rSsfx¿ bfofF afofF sDkg eO/xG5g\ . t/ª\u pTklQ 
ePsf] 7fpFsf rSsfx¿ / To;kl5sf rSsfx¿ k'ms]sf x'G5g\ . of] j|md j|mdzM 5]p;Dd  
x'G5 . To;kl5 vfFlbPsf rSsfx¿ klg k'mS5g\ / k'ms]sf rSsfx¿ vfFlbG5g\ . of] j|md  
rln/xG5 . oL rSsfx¿sf] sDkg / t/ª\u k|;f/0fsf] lbzf Pp6} x'G5 . o:tf] k|sf/sf]  
t/ª\unfO{ nª\lur'gn t/ª\u elgG5 . Wjlg k|;f/0f x'Fbf zlSt dfq Ps 5]pb]lv csf]{ 
5]pdf k'U5 t/ rSsfx¿ hxfFsf] ToxLF /xG5g\ . 

Wjlg 
(Sound) **
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t/ª\u nDafO (Wave Length) 

t/ª\u k|;f/0f x'Fbf Pp6f vfFlbPsf] c0f'af6 ;a}eGbf glhssf] csf]{ vfFlbPsf]  
c0f';Ddsf] b'/LnfO{ jf k'ms]sf] c0f'af6 ;a}eGbf glhssf] k'ms]sf] c0f';Ddsf]  
b'/LnfO{ Ps t/ª\u nDafO (wave length) elgG5 . t/ª\usf] nDafOnfO{ λ -NofDbf_ n]  
hgfOG5 . o;nfO{ ld6/ PsfOdf gflkG5 . 

cfj[lQ (Frequency) 

k|lt;]s]G8 pTklQ x'g] t/ª\usf] ;ª\VofnfO{ cfj[lQ (frequency) elgG5 . o;nfO{ f n] 
hgfOG5 . cfj[lQsf] PsfO xh{ (hertz) xf] . xh{eGbf 7'nf] PsfO lsnf]xh{ / d]ufxh{ x'g\ .

1000 xh{ (Hz) = 103 xh{ = 1 lsnf]xh{ (KHz)

1000000 xh{ (Hz) = 106 Hz = 1 d]ufxh{ (MHz)

ljrf/0fLo k|Zg  

Wjlg t/ª\usf] cfj[lQ 50 Hz 5 eGgfn] s] a'lemG5 < 

Wjlgsf] j]u (Speed of Sound) 

olb Wjlg t/ª\usf] cfj[lQ 50 Hz 5 eg] k|To]s ;]s]G8df 50 cf]6f t/ª\u k|;f/0f  
x'G5g\ . To;}n] Wjlgn] k|To]s ;]s]G8df 50 cf]6f t/ª\usf] nDafO a/fa/ b'/L kf/  
ub{5 . dfgf}F t/ª\u nDafO 6.6 m eP pSt Wjlgn] 1 ;]s]G8df 50 cf]6f t/ª\usf] 
nDafO a/fa/ (50×6.6m) b'/L kf/ ub{5 .

To;}n], ;f] Wjlgsf] j]u = 50x 6.6m/s = 330 m/s x'G5 .
cyjf, Wjlgsf] j]u (V) = cfj[lQ (f) x t/ª\u nDafO (λ)

		  \  V =  f x λ

pbfx/0f ! 

100  xh{ cfj[lQ ePsf] Wjlgsf] t/ª\u nDafO 3.3m eP Wjlgsf] j]u slt x'G5 <

oxfF, cfj[lQ (f) = 100Hz	 	
;"qcg';f/,

	 nDafO (λ) = 3.3m			  V = f x λ
	 Wjlgsf] j]u (v) = ?		     =100 x 3.3

 				    		     =330m/s

 	 \ Wjlgsf] j]u 330m/s x'G5 .
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pbfx/0f @ 	

olb Wjlgsf] j]u 360 m/s / cfj[lQ 45 Hz eP t/ª\usf] nDafO slt x'G5 <

oxfF, Wjlgsf] j]u (v) = 360 m/s	 	 ;"qfg';f/, v = f x λ

cfj[lQ (f) = 45 Hz				    λ = 

t/ª\u nDafO  (λ) = ?				    = 45
360

 
						             λ 	= 8 m

 pSt Wjlgsf] t/ª\u nDafO 8 m x'G5 .

Wjlgsf] k/fjt{g (Reflection of Sound) 

cUnf] kxf8 jf kx/fsf] cufl8 jf ;'g;fg hª\unsf] lardf a;]/ s/fpFbf xfdLn]  
cfk\mgf] cfjfh km]l/ ;'G5f}F . o:tf] lsg x'G5 < 

xfdLn] af]n]sf] cfjfh s'g} 7fpFdf 7Ss/ vfPdf k'gM kms]{/ cfpF5 . o;/L s'g} j:t'af6 
lg:s]sf] Wjlg kms]{/ cfpg] lj|mofnfO{ Wjlgsf] k/fjt{g elgG5 . k/fjlt{t WjlgnfO{ 
k|ltWjlg (echo) elgG5 .

k|ltWjlg (Echo) 

ulx/f] Ogf/, nfdf] ;'?ª, kxf8sf] vf]Fr, 3gf hª\un cflb 7fpFdf 7'nf] :j/n] af]Nbf 
xfdLn] af]n]sf] Wjlg k/fjt{g eO{  bf]xf]l/G5 . Ps k6s ;'g]sf] Wjlg k/fjt{g eO{ km]l/ 
;'lgG5 eg] To; WjlgnfO{ k|ltWjlg (echo) elgG5 . Wjlgsf] ;|f]taf6 k/fjt{g ug]{ ;tx 
17 ld6/eGbf 6f9f ePdf dfq k|ltWjlg ;'lgG5 . Wjlg w]/} 6f9f uP/ kmlj{mFbf To;n]  
w]/} zlSt u'dfO;s]sf] x'G5 . o;}n] k|ltWjlg ;fgf] ;'lgG5 . 

u'~hfodfg (Reverberation) 

s] ltdL vfnL sf]7fdf af]n]sf 5f}, vfnL / 7'nf sf]7fx¿df af]Nbf cfjfh s:tf]  
;'lgG5, rp/df / vfnL sf]7fdf af]Nbf s] km/s k5{ < 

Wjlgsf] ;|f]taf6 17 ld6/eGbf glhs Wjlg k/fjt{g ePdf k/fjt{g ePsf] Wjlg  
klxn]sf] Wjlg;Fu ldl;G5 . o;f] xF'bf klxn]sf] Wjlg cyf{t\ d"n Wjlg nlDaG5 . o;/L 
Wjlg nlDag] k|lj|mofnfO{ u'~hfodfg (reverberation) elgG5 . k|foM 7'nf 7'nf sf]7f 
jf xnx¿df Wjlg u'~hfodfg x'G5 . gofF aGb} u/]sf] jf vfnL sf]7fx¿df klg Wjlg 
u'l~hG5 . t/ ;fdfg ePsf sf]7fx¿df u'~hfodfg x'Fb}g lsgeg] To:tf sf]7fx¿df 
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;fdfgn] Wjlg ;f]:5g\ . 7'nf 7'nf xnx¿df Wjlg u'~hfodfg a9L ePdf af]n]sf  
s'/fx¿ k|:6 ;'lgFb}g . To;}n] o:tf xnx¿sf] leQfdf Wjlg ;f]:g] j:t'x¿n] 9fs]sf]  
x'G5 . l;g]df xn / ;ª\uLt /]s8{ ug]{ sf]7f plrt dfqfdf u'~hfodfg x'g] u/L agfOPsf] 
x'G5 . plrt dfqfdf u'~hfodfg ePdf ;ª\uLt ld7f; aG5 . 

k|ltWjlg;DaGwL ;/n ul0ftLo ;d:of 

dfgf}F, s'g} ;|f]taf6 lg:s]sf] Wjlgsf] k|ltWjlg ;'lgof] . Wjlgsf] ;|f]t / k/fjt{g  
ug]{ ;tx larsf] b'/L d m 5 . k|ltWjlg x'gsf nflu Wjlgn] b'O{ k6s b'/L kf/  
ub{5 . To;}n] k|ltWjlg x'Fbf Wjlgn] kf/ u/]sf] b'/L 2d m x'G5 . k|ltWjlg ;'lgg  
nfu]sf] ;do t / Wjlgsf] j]u V eP, 

	
Wjlgsf] j]u =

 Wjlgn] kf/ u/]sf] b'/L

			        nfu]sf] ;do

	 	 or, 	 v = t
d2

 

	 	 or, 	 d = 2
vt

  x'G5 .

pbfx/0f # 

:j:y dflg;sf] sfgn] Wjlg lg:s]sf] 0.1 ;]s]G8 ;dokl5 dfq k|ltWjlg ;'Gg ;S5 
eg] Wjlgsf] ;|f]t / k/fjt{g ug]{ ;tx larsf] b'/L sDtLdf slt xf]nf, xfjfdf Wjlgsf] 
j]u 332 m/s x'G5 .

oxfF, Wjlgsf] j]u (v) = 332m/s			   ;"qfg';f/, 	 d = 2
vt

 

	 nfu]sf] ;do (t) = 0.1 s					     or,	 d  = 
2

1.0x332  

	 b'/L 	 (d) = ?					    \ 	 d = 16.6 m

To;}n] Wjlgsf] ;|f]t / k/fjt{g ug]{ ;txlar sDtLdf 16.6 m -nueu 17m_ b'/L x'g'k5{ .

k|of]ufTds lj|mofsnfk  

ltdf] ljBfno jf a;f]af; :yfgsf] glhs /x]sf] hª\un jf kxf8sf] vf]Fr jf cUnf] 
kvf{nsf] cufl8 pleP/ 7'nf] :j/df Wjlg lgsfn . ca k|ltWjlg ;'lgG5 . Wjlg  
lg:s]sf] slt ;dokl5 k|ltWjlg ;'lgof], o;af6 ltd|f] / k/fjt{g ug]{ j:t'larsf] b'/L 
lgsfn . 
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;f/f+z 

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

@= 	Wjlgsf] k|;f/0f t/ª\usf ¿kdf x'G5 . 

#= 	t/ª\u k|;f/0f x'g] lbzf / j:t'sf c0f'x¿sf] sDkgsf] lbzf Pp6} ePsf]  
	 t/ª\unfO{ nª\lur'gn t/ª\u elgG5 . 

$= 	t/ª\u k|;f/0f x'Fbf s'g} Pp6f vfFlbPsf c0f'b]lv ;a}eGbf glhssf] csf]{ vfFlbPsf  
	 c0f';Ddsf] b'/LnfO{ Ps t/ª\u nDafO elgG5 . 

%= 	k|lt;]s]G8 pTklQ x'g] t/ª\usf] ;ª\VofnfO{ cfj[lQ elgG5 . 

^= 	Wjlgsf] j]u = cfj[lQ x t/ª\u nDafO x'G5 . 

&= 	k/fjlt{t Wjlg d"n Wjlg;Fu ldl;P/ Wjlg nlDaPsf] ;'lgg] k|lj|mofnfO{  
	 u'~hodfg elgG5 . 

*= 	k/fjlt{t Wjlg d"n Wjlg;Fu gldl;P/ 5'6\6} ;'lgof] eg] To;nfO{ k|ltWjlg elgG5 . 

(=	 k|ltWjlg ;'Ggsf nflu k/fjt{g ug{ ;tx Wjlgsf] ;|f]taf6 slDtdf 17 ld6/eGbf 6f9f  
	 x'g'kb{5 . 

!)=	u'~hodfg x'g Wjlg k/fjt{g ug]{ ;tx Wjlgsf] ;|f]taf6 17 ld6/eGbf  
	 glhs x'g'kb{5 .

 

cEof; 

!= 	vfnL 7fp“df ldNg] zAb n]v M 

	 -s_ j:t'sf] sDkgaf6 =====================pTkGg x'G5 . 

	 -v_ Wjlg nlDag] k|lj|mofnfO{ ====================== elgG5 . 

	 -u_ k/fjlt{t WjlgnfO{ ========================== elgG5 . 
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	 -3_ k|ltWjlg pTkGg x'gsf nflu Wjlgsf] ;|f]t / k/fjt{g ug]{ ;txlar sDtLdf  
		  =============== ld6/ b'/L x'g'kb{5 . 

@= 	5f]6f] pQ/ n]v M 

	 -s_ t/ª\u nDafO eg]sf] s] xf], o;sf] PsfO n]v . 

	 -v_ cfj[lQ eg]sf] s] xf] < 

	 -u_ Wjlg nlDaPsf] ;'lgg] k|lj|mofnfO{ s] elgG5 < 

	 -#_ u'~hfodfgsf c;/x¿ s] s] x'G5g\ < 

	 -ª_ Pp6f Wjlgsf] cfj[lQ 70 Hz 5 eGg'sf] cy{ s] xf] <

#=	 k|ltWjlg / u'~hfodfglar s] km/s 5, tflnsf agfO{ a'“bfut ¿kdf n]v . 

$=	 olb xfjfdf Wjlgsf] j]u 332 m/s 5 / Wjlgsf] cfj[lQ 10 Hz 5 eg] pSt Wjlgsf]  
	 t/ª\u nDafO slt x'G5 <						      (33.2m)

%=	 3.3 ld6/ t/ª\u nDafO ePsf] Wjlgsf] j]u 330m/s eP cfj[lQ slt x'G5 <  		

										          (100Hz) 

^= 	15m t/ª\u nDafO ePsf] Wjlgsf] cfj[lQ 100 Hz eP ;f] Wjlgsf] j]u slt x'G5 < 		

						      (1500m/s)

&= 	Ps hgf dflg;n] kxf8sf] vf] Frdf a;L l;6L ahfpFbf 0.2 ;]s]G8df k|ltWjlg  
	 ;'lgof] eg] dflg; / kxf8larsf] b'/L slt xf]nf < (V=332m/s)  	 (33.2m)
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r'DasTjsf] cf0fljs l;4fGt (Molecular Theory of Magnetism)

58 r'DasnfO{ lardf sf6]/ b'O{ 6'j|mf kfl/of] eg] s] o;sf w'|jx¿ 5'l6\6G5g\ < 

     

r'DasnfO{ b'O{ 6'j|mf kfbf{ o;sf w'|jx¿ 5'6\ofpg ;lsFb}g lsgls r'Dassf b'j} 6'j|mfdf 
gofF w'|jx¿ aGb5g\ . r'DasnfO{ hlt 6'j|mf kfb}{ nu] klg clGtd ;fgf] s0f;Dd klg 
pQ/ / blIf0f w'|j /lx/xG5 . o:tf] lsg x'G5 < 

r'Dassf] cf0fljs l;4fGt  

!=	 k|To]s r'Das jf r'DasLo j:t'sf c0f'x¿ :jtGq r'Das x'g\ . r'DasLo j:t'af6  
	 dfq r'Das aG5 . 

@= 	r'DasLo j:t' t/ r'Das gag]sf]  
	 cj:yfdf Pp6f c0f'sf] pQ/L w'|j csf]{  
	 c0f'sf] blIf0f w'|j;Fu hf]l8P/ aGb  
	 rj|mLo j|md (closed ring form) df  
	 /x]sf x'G5g\ . o;}n] k|To]s rj|mdf r'DasLo an t6:y x'G5 . o;}n] r'DasLo j:t'  
	 r'Das gag]sf] cj:yfdf pQ/L / blIf0fL w'|jx¿ ag]sf xF'b}gg\ . 

#=	 r'Dasdf r'DasLo c0f'x¿ ;dfgfGt/  
¿kn] lglZrt lbzfdf kms]{/ /x]sf  
x'G5g\  . r'Dassf c0f'x¿sf pQ/L 
w'|jx¿ Ps 5]plt/ / blIf0fL w'|jx¿  
csf]{ 5]plt/ kms]{/ /x]sf x'G5g\ . 
r'Dassf tL 5]px¿ j|mdzM pQ/ / blIf0f 
w'|j aG5g\ . log} pQ/ / blIf0f w'|jdf r'DasLo zlSt s]lGb|t x'G5 . 

 lrq g+= 9.1

 lrq g+= 9.3

 lrq g+= 9.2

r'DasTj
 (Magnetism)((
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$=	 r'Dassf] r'DasLo w'|j 5'6\ofpg jf 6'j|m\ofpg ;lsFb}g . r'DasLo j:t'sf c0f'x¿df 
r'DasLo u'0f x'G5 . To;nfO{ c0f' r'Das elgG5 . tL c0f'x¿ j|mdzM nx/} ldn]/ 
a:bf To; j:t'n] r'DasLo u'0f b]vfpF5 cyf{t\ r'Das aG5 . tL c0f'x¿ hyfefjL 
a:bf To; j:t'n] r'DasLo u'0f b]vfpFb}g . o;nfO{ r'DasTjsf] cf0fljs l;4fGt 
elgG5 . 

lj|mofsnfk  ! 

Pp6f An]8 n]pm / To;nfO{ lrqdf b]vfP em}F b'O{ 6'j|mf 
kf/ . Pp6f 6'j|mf An]8nfO{ r'Das agfpm . ca r'Das 
aGof] jf ag]g hfFr . r'Das alg;s]kl5 To; An]8 
r'DasnfO{ ;fjwfgLk"j{s b'O{ 6'j|mf kf/ . k|To]s 6'j|mf  
k"0f{ r'Das xf] ls xf]Og hfFr . pSt b'O{ 6'j|mf r'DasnfO{  
km]l/ b'O{ 6'j|mf kf/ . ca pSt b'O{ 6'j|mf r'DasnfO{  
k]ml/ b'O{ b'O{ 6'j|mf kf/ . ca pSt rf/} 6'j|mfx¿ r'Das 
x'g\ ls xf]Ogg\, hfFr . o;af6 s] lgisif{df k'Ug ;lsG5, n]v . 

r'Dassf w'|jx¿ hlxn] klg hf]8fdf x'G5g\ . Ps dfq w'|j ePsf] r'Das x'Fb}g . 
r'Dassf w|'jx¿nfO{ 5'6\ofpg ;lsFb}g . 

r'DasLo pkkfbg (Magnetic Induction) 

lj|mofsnfk @ 

kmnfdsf] lsnf 6]a'ndf /fv . To;sf] glhs lkg 
/fv . s] lkgnfO{ lsnfn] cfsif{0f u5{, x]/ . ca 
kmnfdsf] lsnfsf] lkg /fv]sf] eGbf csf]{tkm{ glhs} 
Pp6f 58 r'Das /fv . s] ca lsnfn] lkgnfO{ 
cfsif{0f ub{5, o;sf] sf/0f s] xf]nf, 5nkmn 
u/ / lgisif{ n]v . r'Dassf] k|efjn] kmnfdsf] 
lsnfdf r'DasLo u'0f ljsl;t x'G5 . To;}n] pSt lsnfn] lkgnfO{ cfsif{0f ub{5 . 
o; cj:yfdf kmnfdsf] lsnf c:yfoL r'Das ag]sf] x'G5 . o;df klg r'Dassf h:t} 
pQ/ / blIf0fL w|'jx¿ aGb5g\ . o; lj|mofsnfkdf r'Dassf] zlSt sdhf]/ ePdf 

 lrq g+= 9.5

 lrq g+= 9.4
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r'Dasn] lsnfnfO{ 5'jfPkl5 dfq Tof] lsnf r'DasLo u'0fo'St aG5 . 

r'Dassf] k|efjn] s'g} klg r'DasLo j:t'df c:yfoL r'DasTj ljsl;t ug]{ lj|mofnfO{ 
r'DasLo pkkfbg (magnetic induction) elgG5 . 

r'Dasn] lsnfnfO{ cfsif{0f ug'{ cufl8 pSt lsnfdf r'DasLo pkkfbg x'G5 . o;/L 
pSt lsnf c:yfoL r'Das aG5 . r'DasLo pkkfbg x'Fbf r'Dassf] pQ/L w|'j glhs 
/x]sf] lsnfsf] 5]pdf blIf0f w'|j aG5 . ca ljk/Lt w'|jx¿ cfsif{0f x'g] x'Fbf r'Dasn] 
lsnfnfO{ cfsif{0f u5{ . To;}u/L lsnfn] lkgnfO{ cfsif{0f ub{5 . 

r'DasLo zlStsf] x|f; (Demagnetization) 

r'DasLo u'0f gfz x'g] k|lj|mofnfO{ r'DasLo zlStsf] x|f; elgG5 . r'DasLo zlStsf] 
x|f; x'g'sf] k|d'v sf/0f To;df /x]sf c0f' r'Dasx¿sf] j|md lau|g' xf] . r'Dasdf  
/x]sf c0f' r'Dasx¿ Pp6f lglZrt lbzfdf kms]{/ /x]sf x'G5g\ . olb s'g} tl/sfn] tL  
c0f'x¿sf] j|md lau|g uPdf To;sf] r'DasLo u'0f gfz x'G5 . lgDglnlvt lj|mofsnfkn] 
r'Dassf] r'DasLo u'0f x|f; x'g hfG5 M 

!=	 r'DasnfO{ ttfpFbf  

@=	 r'DasnfO{ e'OFdf v;fNbf  

#=	 r'DasnfO{ 3gn] lk6\bf  

$=	 ;dfg w'|j cfk;df /u8\bf  

%=	 ;dfg w'|j Ps}tkm{ kf/]/ nfdf] ;do;Dd /fVbf 

r'DasLo zlSt ;+/If0fsf pkfox¿  

r'DasLo zlSt hf]ufO /fVg lgDglnlvt pkfox¿ ckgfpg'kb{5 M 

!=	 r'DasnfO{ ttfpg' jf tftf] j:t'sf] glhs /fVg' x'Fb}g .  

@=	 r'DasnfO{ e'OFdf v;fNg' x'Fb}g  .

#=	 r'DasnfO{ lk6\g' jf /u8\g' x'Fb}g . 

$=	 r'DasnfO{ /fVbf ljk/Lt w'|jx¿ Ps}tkm{ x'g] u/L ldnfP/ /fVg'kb{5 . b'O{ r'Dassf  
	 ljk/Lt w'|jx¿sf] 5]pdf kmnfdsf ;fgf] 6'j||mfn] hf]8]/ /fVg'k5{ . 

%=	 r'DasnfO{ lvof nfUg'af6 hf]ufpg'k5{ .
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k|of]ufTds sfo{ 

!=	 Pp6f r'Das, sDkf; / kmnfdsf] lsnf n]pm . lsnfnfO{ 6]andf /fv .  
	 lsnfsf] Pp6f 5]p glhs r'Dassf] pQ/L w|'j n}hfpm . lsnfsf] csf]{ 5]pdf s'g w'|j  
	 aGof], sDkf;sf] ;xfotfn] kQf nufpm . km]l/ r'Dassf] blIf0f w'|j lsnfsf] 	c l 3s }  
	 5]plt/ n}hfpm . csf]{ 5]pdf s'g w'|j aG5, x]/ . o;af6 s] l;Sof}, n]v .

@=	 lj|mofsnfk ! sf cfwf/df r'Dassf w'|jx¿nfO{ 5'6\ofpg jf 6'j|mofpg ;lsFb}g eGg]  
	 s'/f k|of]ufTds tl/sfn] k'li6 u/ . 

;f/f+z 

	 != 	r'Das jf r'DasLo j:t'x¿ c0f' r'Dasaf6 ag]sf x'G5g\ . 

	 @= 	r'Dasdf c0f' r'Dasx¿ lglZrt lbzfdf kms]{/ a;]sf x'G5g\ . 

	 #= 	r'DasLo j:t'df c0'fx¿ aGb rj|mLo j|mddf /x]sf x'G5g\ . 

	 $= 	r'Dassf] k|efjn] r'DasLo j:t'df c:yfoL r'DasTj ljsf; ug]{ lj|mofnfO{ 		
		  r'DasLo pkkfbg elgG5 . 

	 %= 	r'DasLo zlSt gfz x'g] k|lj|mofnfO{ r'DasLo zlStsf] x|f; elgG5 . 

	 ^= 	r'DasnfO{ ttfpFbf, lk6\bf, v;fNbf / /u8\bf zlSt x|f; x'G5 . 

cEof; 

!=	  vfnL 7fp“df ldNg] zAb n]v M 

	 -s_ r'Dassf c0f'x¿ :jtGq =============================x'g\ . 

	 -v_ r'Dassf w'|jx¿nfO{ ============================;lsFb}g . 

	 -u_ r'Dassf] k|efjn] r'DasLo j:t'df r'DasTj ljsf; ug]{ lj|mofnfO{ 			 
		  ========================= elgG5 . 

	 -3_ r'DasnfO{ ttfpFbf o;sf] ============= gfz x'G5 . 
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@= 	km/s n]v M 

	 -s_ r'Das / r'DasLo j:t'

	 -v_ r'DasLo pkkfbg / r'DasLo x|f; 

#= 	5f]6f] pQ/ n]v M 

	 -s_ r'DasTjsf] cf0fljs l;4fGt s] xf] < 

	 -v_ c0f' r'Das eg]sf] s] xf] < 

	 -u_ r'DasLo pkkfbg eg]sf] s] xf] < 

	 -3_ r'DasLo zlStsf] x|f; x'gfsf sf/0fx¿ s] s] x'g\ <

	 -ª_ r'DasLo zlStsf] ;+/If0fsf pkfox¿ n]v . 

$= 	sf/0f b]pm M 

	 -s_ r'DasnfO{ hlt 6'j|mf kf/] klg o;sf w'|jx¿ 5'6\ofpg ;lsFb}g . 

	 -v_ r'DasnfO{ ttfpFbf jf e'OFdf v;fNbf o;sf] zlSt x|f; x'G5 . 

%= 	tnsf] lrqdf c0f' r'Dasx¿sf] l:ylt b]vfOPsf] 5 . lrqsf cfwf/df tn  
	 ;f]lwPsf k|Zgsf] pQ/ b]pm M 

	               -s_						      -v_

	 -c_ s'g lrqdf r'Dassf] agfj6 b]vfOPsf] 5 < 

	 -cf_ lrq ævÆ df /x]sf c0f'x¿sf] l:yltnfO{ s] elgG5 < 

	 -O_ oL lrqn] s'g l;4fGtnfO{ b]vfpF5 < 

^= 	r'DasLo pkkfbgnfO{ Pp6f k|of]ufTds lj|mofsnfk u/L k'li6 u/ . 
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;fwf/0f ;]n (Simple Cell)

s] ltdLn] ;]n b]v]sf 5f}, ;]nsf] agfj6 s:tf] x'G5, o;n] s;/L ljB't\\ pTkfbg ub{5 < 

lj|mofsnfk  !
Pp6f ;kmf las/ n]pm . las/df 100 ml hlt ;kmf 
kfgL /fv . To;df 10 ml hlt s8f ;Nk'ml/s cDn 
(sulphuric acid) la:tf/} yf]kf yf]kf u/L vGofpm .  
o;/L lkmSsf ;Nk'ml/s cDn aG5 . ca lkmsf cDn  
/flvPsf] las/df Pp6f tfdfsf] kftf / csf]{ 
h:tfsf] kftf 8'afpm . tL kftfx¿nfO{ ;'rfns 
tf/n] Pp6f ;fgf] 6r{sf] ln8 aNa;Fu lrqdf  
b]vfP em}F hf]8 . s] aQL aN5, C0f w'|j / wg 
w||'j s'g s'g x'g\ <  lrq g+= 10.1

tfdfsf] kftf

;Nk\mo'l/s cDn

h:tfsf] kftf 

ln8 aNa
-lrd_

o;/L tfdfsf] kftf, h:tfsf] kftf / lkmSsf ;Nk'ml/s cDnaf6 ;fwf/0f ;]n agfpg 
;lsG5 . h:tfsf] kftfn] C0f w'|j (negative pole) sf] sfd ub{5 . tfdfsf] kftfn] wg 
w'|j (positive pole) sf] sfd ub{5 . h:tfn] ;Nk'ml/s cDn;Fu k|ltlj|mof u/L cDndf 
3f]lng hfG5 / On]S6«f]gx¿ h:tf kftfdf g} 5f]8\5 . To;}n] of] C0f rfh{ o'St aG5 .  
;Nkm'l/s cDndf ePsf] xfO8«f]hg wg rfh{ eO{ tfdfsf] kftf jl/kl/ /xG5 . ;'rfns 
tf/n] h:tfsf] kftf / tfdfsf] kftfnfO{ hf]8\bf On]S6«f]gx¿ h:tfsf] kftfaf6 lrd x'Fb} 
tfdflt/ nfU5g\ / lrd aN5 . o; k|sf/sf] ;]naf6 w]/} a]/;Dd ljB't\ pTkfbg ug{ 
;lsFb}g lsgeg] o;df b'O{ k|sf/sf q'l6x¿ x'G5g\ . 

-s_ w'|jLs/0f (Polarization) 

;]nleq /f;folgs k|ltlj|mof x'Fbf xfO8«f]hg Uof; pTkGg x'G5 / tfdfsf] kftfsf]  
jl/kl/ hDdf x'G5 . of] Uof;sf] s'rfns kqn] tfdfnfO{ 9fSbf ljB't\ k|jfx aGb 
x'G5 . o; k|sf/sf] c;/nfO{ w|'jLs/0f elgG5 .

		    

ljB't\  
(Electricity)!)!)
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w|'jLs/0f x6fpg] pkfox¿  

tfdfsf] kftfnfO{ a|;n] a]nf a]nfdf ;kmf ug]{ / kf]6fl;od 8fOj|mf]d]6 (potassium 

dichromate– K2Cr2O7) nfO{  3f]ndf ld;fP/ w'|jLs/0f x6fpg ;lsG5 . 

-v_ :yfgLo lj|mof (Local Action) 

	 ;fwf/0f ;]ndf k|of]u ul/g] h:tfsf] kftfdf c¿ wft'sf s0fx¿ cz'l4sf ¿kdf  
	 ldl;Psf x'G5g\ . o;n] ubf{ ;]n k|of]u gubf{ klg h:tfsf] kftf lvOFb} hfG5 /  
	 ;]nsf] cfo' 36\5 . o;nfO{ :yfgLo lj|mof elgG5 .

:yfgLo lj|mof /f]Sg] pkfo 

z'4 h:tfsf] kftf k|of]u ug]{ jf h:tfsf] kftfnfO{ aflx/af6 kf/f]n] n]kg ug]{ . 

pkof]lutf 

sd dfqfdf ljB't\ cfjZos kbf{ ;lhn} lgdf{0f ug{ / k|of]u ug{ ;lsG5 . t/ o;df 
t/n cDn k|of]u ePsfn] otfptf n}hfg cK7]/f] k5{ . o;df ePsf] cDn kf]lvg] ;Defjgf 

x'G5 . 

z'is ;]n (Dry Cell) 

t/n kbfy{sf] k|of]u gu/Ls gagfOPsf] 
;]nnfO{ z'is ;]n elgG5 . ;fwf/0f 
8«fO ;]n h:tfsf] efF8fdf agfOG5 . 
o;df sfa{g /8 h:tfsf] efF8fnfO{ 
g5 'g ]  u/L lar efudf /f lvPsf ]  
x'G5 . To; /8sf] jl/kl/ sfa{gsf] w'nf]  lrq g+= 10.2

/ Dofulgh 8fOcS;fO8 (MnO2) sf] w'nf] ld;fP/ /flvG5 . o;eGbf aflx/ Pdf]lgod  
Snf]/fO8 (NH4Cl) sf] n]bf] (paste) /flvPsf] x'G5 . h:tfsf] efF8fn] C0f w'|jsf] sfd  
ub{5 . h:tfsf] efF8fleqsf] kbfy{ aflx/ cfpg glbg d}g, cNsqf, Knfl:6s cflbn] 
d'v aGb ul/G5 . sfa{g /8sf] 6'Kkfdf lkQnsf] 9sgL /flvG5 . sfa{g /8n] wg 
w'|jsf] sfd ub{5 . 
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pkof]lutf 

o;df t/n kbfy{ k|of]u gePsfn] otf ptf n}hfg / k|of]u ug{ ;lhnf] x'G5 . o;nfO{ 
ljleGg ;fOh (size) df agfpg ;lsG5 . 6r{ nfO6, /]l8of], 6]lnlehgsf] l/df]6,  
v]nf}gf cflbdf k|of]u ug{ ;'ljwfhgs x'G5 . 

o; k|sf/sf] ;]ndf DofGulgh 8fOcS;fO8 (MnO2) /flvPsfn] w'|jLs/0f x'g kfpFb}g . 
t/ :yfgLo lj|mof x'g] ePsfn] ;]nnfO{ k|of]u gul/sg /fVbf klg la:tf/} cfo' 36]/ hfG5 .

ufx{:y ljB''tLs/0f (House Wiring System) 

ljB't\\ u[xaf6 ljB't\\ pTkfbg ul/G5 . ljB't\\ u[x k|foM a;f]af; :yneGbf 6f9f  
/x]sf] x'G5 . ljB't\\nfO{ ljB't\\ u[xaf6 nfdf] b'/Ldf tf/af6 k|;f/0f ul/G5 / u|fxssf] 
3/;Dd k'¥ofOG5 . xfd|f] 3/df NofOg] ljB't\df b'O{cf]6f tf/x¿ /x]sf x'G5g\ . Pp6fnfO{ 
nfOe (live) jf km]h (phase) elgG5 . csf]{nfO{ Go'6«n (neutral) elgG5 . u|fxssf]  
3/df k'¥ofPkl5  ld6/df hf]8\g' cl3 k\mo'h (fuse) hf]l8G5 . o;nfO{ k|flws/0f k\mo'h  
elgG5 . ld6/af6 lg:s]sf] tf/df d'Vo l:jr hf]l8G5 . d'Vo l:jr (switch) n]  
3/sf] ;Dk"0f{ ljB't\\ /f]Sg] jf k|jfx ug]{ sfo{ ub{5 . d'Vo l:jrdf kl5 u|fxs k\mo'h  
/flvG5 . d'Vo l:jrsf] a6\6fdf hf]8]/ Pp6f tf/ hldgd'lg k'¥ofOG5 h;n] ubf{ a9L  
s/]G6 cfPdf hldgdf k7fO{ s/]G6 nfUgaf6 hf]ufpF5 . o;nfO{ cly{ª elgG5 . d'Vo l:jraf6  
lgsfn]sf] nfOgnfO{ ljt/0f af]8{df hf]l8Psf] x'G5 . To;kl5 3/sf ljleGg :yfgdf tf/åf/f 
ljB't\\  k'¥ofOG5 . o;nfO{ ufx{:y ljB'tLs/0f elgG5 . 3/sf] ljB't\\ h8fg sfo{df ;a} ljB't\\  
pks/0fx¿ 5'6\6f5'6\6} kl/ky;lxt ;dfgfGt/ ¿kdf h8fg ul/G5 . k|To]s 
pks/0fnfO{ 5'6\6f5'6\6} l:jråf/f ;~rfng ul/G5 .

s]xL ufx{:y ljB't\\ pks/0fx¿ (Some Electrical Devices)

ljB't\\ Pp6f ax'kof]uL zlSt xf] . o;af6 ljleGg pks/0fx¿ ;~rfng ug{  
;lsG5 . tL pks/0fx¿n] ljB't\ zlStnfO{ cGo zlStdf ¿kfGt/0f ub{5g\ . To:tf 
pks/0fx¿nfO{ ljB't\ pks/0f elgG5 . 

xfd|f] b}lgs hLjgdf k|of]udf NofOg] s]xL dxŒjk"0f{ ljB't\ pks/0fx¿ o; k|sf/  
/x]sf 5g\ M 

!=	 ljB't\Lo aQL (Electric Lamp) M ljB't\\ zlStnfO{ k|sfz zlStdf kl/jt{g ug]{ 
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pks/0fnfO{ ljB't\Lo aQL (electric lamp) elgG5 . oL d'Vo b'O{ k|sf/sf x'G5g\ . -s_  
l k m n f d ] G 6  a Q L  ( f i l a m e n t  l a m p )  c y j f  l r d  /  - v _  
k\mnf]/];]G6 aQL (fluorescent lamp) cyjf 6\o'anfO6 (tube light) .

@= 	lx6/ (Heater) M ljB't\ zlStnfO{ tfk zlStdf kl/jt{g ug]{ pks/0fx¿nfO{ 

 lrq g+= 10.3

#= 	ljB't\\ 3G6L (Electric Bell) M of] ljB't\ r'Dasaf6 ;~rflnt x'g] pks/0f  
xf] . o;df ;j{k|yd ljB't\sf] ;xfotfn] c:yfoL r'Das agfOG5 . ToxL r'DasLo 
zlStåf/f rfn pTkGg u/fO{ Wjlg pTkGg u/fOG5 . ljB't\\ 3G6Lsf] l:jr  
3/sf] u]6aflx/ /flvG5 / aflx/af6 cfPsf] dflg;n] 3G6L ahfP/ cfk"m cfPsf]  
;ª\s]t ub{5 . cfhef]ln ljBfnodf klg ljB't\\ 3G6L k|rngdf NofOG5 . 

$= 	/]l8of]÷6]lnlehg M /]l8of] Pp6f dxŒjk"0f{ ;~rf/sf] ;fwg xf] . o;nfO{  
ljB't\\af6 jf Aof6«Låf/f ;~rfng ug{ ;lsG5 . To;}u/L 6]lnlehg csf]{ dxŒjk"0f{ 
>Jo b[Zo ;fdu|L xf] . o;nfO{ klg ljB't\\af6 ;~rfng ul/G5 . 

%= 	6]lnkmf]g÷df]afOn M b"/ ;~rf/sf] If]qdf 6]lnkmf]g, df]afOn cflb ljB't\ zlStaf6 g} 
;~rfng ul/G5 . 

^= 	sDKo'6/ (Computer): sDKo'6/ cfhef]ln dxŒjk"0f{ ;fwg ag]sf] 5 . o;n] 
;~rf/ hutdf Od]n (e-mail), OG6/g]6 (internate) ;~rfng ug{ dbt  
ub{5 . k':ts n]Vg jf sDKo'6/df n]v]/ /flvPsf s'/fx¿ k9\g klg o;sf] k|of]u  
ul/G5 . oL ;a} pks/0fx¿ ljB't\\af6 g} ;~rfng ul/G5 . 

k\mo'h (Fuse) 

ljB't\\ kl/kydf To;sf] IfdtfeGbf a9L ljB't\\ k|jfx ePdf kl/kysf] tf/ tft]/ aNg 
;S5 / ljB't\ pks/0fx¿ lau|g ;S5g\ . o; k|sf/sf] b'3{6gfaf6 arfpg ljB't\\  
kl/kydf ;'/IffTds pkfo ul/Psf] x'G5 . o;sf nflu ljB't\ kl/kydf 

lx6/ elgG5, h:t } M vfgf ksfpg] lx6/, sf ]7f 
Gofgf ] agfpg] lx6/, n'ufdf nufpg] O:qL, kfgL 
ttfpg] Od;{g lx6/ (immersion heater), kfgL ttfpg]  
On]lS6«s hu jf s]6\nL (electric kettle) cflb . 
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sdhf]/ :yfg agfOPsf] x'G5 . ljB't\\ kl/kydf axg] 
ljB't\ \nfO{ Pp6f dl;gf] sd tfkj|mddf klg klUng]  
tf/sf] 6'j|mfaf6 klg axg] u/L h8fg ul/G5 . s]xL u/L  
kl/kydf a9L ljB't\\ k|jfx x'g vf]h]df pSt tf/ kUn]/ ljB't\\ 
kl/ky v'nf x'G5 / ljB't\\ k|jfx aGb x'G5 . o:tf] dl;gf]  
tf/sf] 6'j|mfnfO{ k\mo'h (fuse) elgG5 . l;;f (lead) / l6g 
(tin) wft' ld;fP/ k\mo'h tf/ agfOG5 . k\mo'hnfO{ a6\6fdf /fv]/ k|of]u ul/G5 .  
k\mo'h tf/ k|of]u ubf{ sd Ifdtfsf] tf/ k|of]u ul/G5 . o;n] ubf{ cTolws ljB't\\ 
k|jfx x'g uPdf tf/ hNg' cufl8 g} k\mo'h kUn]/ ljB't\ kl/ky 6'6fOlbG5 / b'3{6gfaf6 
aRg ;lsG5 . To;}n] pko'St k\mo'hsf] k|of]u ug'{k5{ . slt Ifdtfsf] km\o'h k|of]u 
ug]{ eg]/ yfxf kfpg To; ljB't\\ kl/kydf axg] s/]G6sf] dfqf yfxf kfpg'k5{ . pSt 
kl/kydf axg] ljB't\\ wf/ (current) eGbf s]xL a9L Ifdtfsf] k\mo'h k|of]u ug'{k5{ .  
k\mo'h tf/ kUn]/ uPkl5 To;sf] 7fpFdf csf]{ k\mo'h tf/ km]g'{kb{5 . 

Pd=;L=aL= (Miniature Circuit Breaker- MCB)

Pd=;L=aL= k\mo'hsf] ljsl;t ¿k xf] . o;n] klg cfjZostfeGbf 
a9L ljB't\\ wf/ (current) k|jfx ePdf :jtM l:jr aGb (switch off)  
ul/lbG5 / ljB't\\ k|jfxnfO{ /f]sL b'3{6gf x'gaf6 hf]ufpF5 . of]  
ljB't\ r'Das l;4fGtdf cfwfl/t x'G5 . k\mo'h tf/ kUn]df tf/ km]/]/ 
k|of]udf NofOG5 . t/ MCB df tf/ km]g'{ kb}{g . l:jr cg (switch 

on) ugf{;fy o;n] sfd ug{ yfN5 . 

k|of]ufTds lj|mofsnfk  

!= lj|mofsnfk 1 cWoog u/L Pp6f ;fwf/0f ;]n agfpm . 

@= 	6r{nfO6 jf /]l8of]df k|of]u ul/g] ;fwf/0f z'is -8«fO_ ;]n n]pm . o;nfO{ 7f8f]  
	 kf/]/ lj:tf/} ;fjwfgLk"j{s sf6]/ vf]n . o;sf] agfj6 s:tf] 5 < o; ;]nleq  
	 kfOg] kbfy{x¿sf] gfd n]v . o;sf] agfj6sf]] lrq agfpm . 

;f/f+z

!=	 tfdfsf] kftf, h:tfsf] kftf / lkmSsf ;Nk'ml/s cDnaf6 ;fwf/0f ;]n agfOG5 . 

 lrq g+= 10.4

 lrq g+= 10.5
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@=	 ;fwf/0f ljB't\\ ;]ndf w'|jLs/0f / :yfgLo lj|mof h:tf q'l6x¿ x'G5g\ . 
#=	 8«fO ;]ndf w'|jLs/0f x6fpg DofGulgh 8fOcS;fO8 k|of]u ul/G5 . 
$=	 3/, ljBfno, sf/vfgf, pBf]u cflbdf ul/g] ljB't\Ls/0fnfO{ ufx{:y ljB't\Ls/0f 

elgG5 . 
%=	 lah'nL aQL, lx6/, ljB't\\ 3G6L, /]l8of], 6]lnlehg, 6]lnkmf]g, df]afOn, sDKo'6/ 

cflb ufx{:y ljB't\\ pks/0fx¿ x'g\ . 
^=	 ljB't\\ kl/kydf k|of]u ul/g] l;;f / l6gaf6 agfOPsf dl;gf tf/sf] 6'j|mfnfO{  

k\mo'h elgG5 .
&=	 k\mo'hsf] ljsl;t ¿k MCB xf] . 

cEof;  

!= 	vfnL 7fp“df ldNg] zAb n]v M 

	 -s_ ;fwf/0f ;]ndf h:tfsf] kftfn] ===========================w'|jsf] sfd ub{5 . 
	 -v_ 8«fO ;]ndf sfa{gsf] /8n] ============================ w|'jsf] sfd ub{5 . 
	 -u_ 8«fO ;]ndf =========================== /flvPsfn] w'|jLs/0f x'g kfpFb}g . 
	 -3_ k\mo'h tf/ l;;f / ==================sf] ld>0faf6 agfOG5 . 
	 -ª_ lx6/n] ljB't\\ zlStnfO{ ============================ zlStdf abN5 . 

@= 	5f]6f] pQ/ b]pm M

	 -s_ ;fwf/0f ;]nsf q'l6x¿ s] s] x'g\, gfd n]v .
	 -v_ 8«fO ;]ndf w'|jLs/0f x'Fb}g, lsg < 
	 -u_ k\mo'h eg]sf] s] xf] < 
	 -3_ MCB sf] k"/f ¿k s] xf] < 
	 -ª_ ltd|f] 3/df k|of]u ul/g] ljB't\\ pks/0fx¿ s] s] 5g\, gfd n]v . 

#= 	;fwf/0f ;]n s;/L agfOG5, ;lrq n]v . 

$= 	8«fO ;]nsf] agfj6 ;lrq j0f{g u/ . 

%= 	k\mo'hn] s;/L sfo{ ub{5, n]v . 

^= 	k\mo'h / MCB df s] km/s 5, n]v . 
xfd|f] jl/kl/ ljleGg kbfy{x¿ kfOG5g\ . tL kbfy{x¿dWo] s]xL ;/n / s]xL hl6n  
5g\ . hl6n kbfy{nfO{ ljleGg ;/n kbfy{df 6'j|\mofpg ;lsG5 t/ ;/n kbfy{nfO{  
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;f]eGbf ;/n kbfy{df kl/jt{g ug{ ;lsFb}g . o:tf kbfy{nfO{ tŒj elgG5 , h:t} M 
xfO8«f]hg, clS;hg, tfdf, ;'g cflb . tfdfnfO{ 6'j\|mofP/ cGo kbfy{ agfpg g;lsg] 
ePsfn] tŒj elgPsf] xf] . xfn;Dd k|s[ltdf 92 k|sf/sf tŒjx¿ kfOPsf 5g\ . cGo 
26 cf]6f tŒjx¿ j}1flgsn] agfPsf 5g\ . o;/L k|fs[lts / s[lqd u/L xfn;Dd 118 
cf]6f tŒj kQf nflu;s]sf 5g\ . b'O{ jf b'O{eGbf a9L k|sf/sf tŒjx¿lar /f;folgs 
k|ltlj|mof eO{ ag]sf] kbfy{nfO{ of}lus (compound) elgG5, h:t} M kfgL, g'g, t]n cflb .

k/df0f' (Atom)

/f;folgs k|ltlj|mofdf efu lng ;Sg] tŒjsf] ;a}eGbf ;fgf] s0fnfO{ k/df0f'  
elgG5 . Pp6} tŒjsf k/df0f'x¿ ;dfg lsl;dsf x'G5g\ . t/ km/s km/s tŒjsf 
k/df0f'x¿ km/s km/s x'G5g\, h:t} M xfO8«f]hg tŒjsf] k/df0f' lxlnodsf] eGbf km/s 
x'G5 . o;/L 118 cf]6f tŒjsf 118 k|sf/sf k/df0f'x¿ x'G5g\ .

c0f' (Molecule)

tŒj jf of}lussf ;a} u'0fx¿ oyfjt\ /x]sf] ;a}eGbf ;fgf] s0fnfO{ c0f' (molecule) 

elgG5 . tŒjsf c0f'x¿ ;dfg k|sf/sf k/df0f'x¿ ldn]/ ag]sf x'G5g\ . of}lussf  
c0f'x¿ km/s km/s k/df0f'x¿ ldn]/ ag]sf x'G5g\, h:t} M clS;hgsf b'O{  
k/df0f'x¿ ldnL clS;hgsf] Pp6f c0f' aG5 eg] xfO8«f]hgsf b'O{ / clS;hgsf] Pp6f 
k/df0f' ldnL kfgLsf] c0f' aG5 .

k/df0f'sf] agf]6 (Structure of an Atom)

k/df0f' tŒjsf] ;a}eGbf ;fgf] s0f xf] . o;nfO{ cGo kbfy{df 6'j|\mofpg ;lsFb}g . t/ k/df0f' 
tLgcf]6f pkkf/df0fljs s0fx¿ (subatomic particles) ldnL ag]sf] x'G5 . tL x'g\ M k|f]6f]g,  
Go'6«f]g / On]S6«f]g .

		    

kbfy{{  
(Matter)!!!!
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k|f]6f]g / Go'6«f]g k/df0f'sf] s]Gb|df vfFlbP/ /x]sf 
x'G5g\ . o;nfO{ Go'lSno; elgG5 . On]S6«f]gx¿ 
Go'lSno;sf] jl/kl/ lglZrt af6fdf 3'ld/x]sf 
x'G5g\ . On]S6«f]g 3'Dg] af6fnfO{ sIf (orbit) cyjf  
;]n (shell) elgG5 . 

k|f]6f]g (Proton)

k|f]6f]g wgfTds rfh{ ePsf] s0f xf] . of] k/df0f'sf] 
Go'lSno;df /x]sf] x'G5 . Pp6f k|f]6f]gsf] lk08 Pp6f 
xfO8«f]hg k/df0f'sf] lk08;Fu a/fa/ x'G5 . o;sf] 
lk08nfO{ 1 kf/df0fljs lk08 PsfO (atomic mass unit, amu) dflgG5 .

Go¬6«f]g (Neutron)

Go¬6«f]g t6:y (neutral) cyf{t\ rfh{ljxLg s0f xf] . of] k/df0f¬sf] Go¬lSno;df /x]sf]  
x'G5 . Pp6f Go'6«f]gsf] lk08 Pp6f xfO8«f]hg k/df0f'sf] lk08;Fu a/fa/ x'G5 .  
To;}n] Pp6f Go'6«f]gsf] lk08nfO{ 1 kf/df0fljs lk08 PsfO (atomic mass unit–amu) 

dflgG5 . xfO8«f]hgafx]s ;a} tŒjx¿df Go'6«f]g x'G5 .

On]S6«f]g (Electron)

On]S6«f]g C0ffTds rfh{ ePsf] s0f xf] . of] k/df0f'sf] Go'lSno;sf] jl/kl/ lglZrt 
af6fdf 3'ld/x]sf] x'G5 . On]S6«f]g 3'Dg] af6fnfO{ sIf (orbit) cyjf ;]n (shell)  
elgG5 . On]S6«f]gsf] lk08 k|f]6f]g / Go'6«f]gsf] t'ngfdf c;fWo} sd x'G5 . Pp6f  

On]S6f]gsf] lk08 Pp6f k|f]6f]gsf] lk08sf] sl/a  amu x'G5 .

kf/df0fljs lk08sf] PsfO (Atomic Mass Unit–amu)

kf/df0fljs s0fx¿sf] lk08 cToGt} sd x'G5 . o;nfO{ u|fd (gram) jf ldlnu|fd 
(milligram) df JoSt ug{ ;lsFb}g . To;}n] k|f]6f]g, Go'6«f]g / On]S6f]gsf] lk08nfO{  
kf/df0fljs lk08sf] PsfO (atomic mass unit, amu) df JoSt ul/G5 . Pp6f  
xfO8«f]hg k/df0f'sf] lk08 1 amu x'G5 . 1 gm = 6 x1023 amu x'G5 .

Pp6f k|f]6f]gsf] lk08 sl/a 1 amu x'G5 . To;}n] 6x1023 cf]6f k|f]6f]gx¿sf] lk08sf] 

+ +
+-

-

-

Go'6«f]gPp6f t6:y  
k/df0f'

Go'lSno;

k|f]6f]g
On]S6«f]g

o
o

o
o

 lrq g+= 11.1



92	 lj1fg tyf jftfj/0f, sIff–* lj1fg tyf jftfj/0f, sIff–*		  93

of]u 1 gm x'G5 . Pp6f k|f]6f]gsf] / Pp6f Go'6«f]gsf] lk08 sl/a sl/a a/fa/  
x'G5 . t/ Pp6f On]S6«f]gsf] lk08 eg] Pp6f k|f]6f]gsf] lk08sf]  x'G5 . cyf{t\ 
1837 cf]6f On]S6«f]gsf] lk08 Pp6f k|f]6«f]g;Fu a/fa/ x'G5 . t;y{ 1 p+ = 1n =  1837e 
= 1 amu x'G5 .

ljB't\\ rfh{ (Electric Charge)

k|f]6f]g / On]S6f]gdf ljB'tLo rfh{ x'G5 . ljB't\Lo rfh{ sf]nDa (coulomb) df  
gflkG5 . o;nfO{ 5f]6s/Ldf coul n]lvG5 . 1 sf]nDa = 6.25 x 1018  On]S6«f]g  
x'G5 . t6:y k/df0f'df k|f]6f]gsf] ;ª\Vof / On]S6«f]gsf] ;ª\Vof a/fa/ x'G5 .  
To;}n] ;fwf/0ftof k/df0f'df ljB'tLo rfh{ b]lvFb}g . k|f]6f]gsf] wg ljB't\\ / On]S6«f]gsf]  
C0f ljB't\\ a/fa/ dfqfdf /x]sfn] o:tf] ePsf] xf] . 

k|f]6f]g, Go'6«f]g / On]S6«f]gsf] t'ngfTds cWoog 

pkkf/df0fljs s0fx¿     ;ª\s]t		  lk08	       rfh{	   /xg] :yfg
(sub-atomic particle)	          (symbol)	          (mass)	         (charge)     (location)

k|f]6f]g (proton)		  p+		  1amu		  +	   Go'lSno;

On]S6«f]g (electron)		  e—		  amu	 -	   ;]n

Go'6«f]g (neutron)		  n0		  1amu		  0	   Go'lSno;

kf/df0fljs ;ª\Vof (Atomic Number)

tŒjsf] k/df0f'sf] kf/df0fljs ;ª\Vof eGgfn] To; k/df0f'df /x]sf] k|f]6f]gsf]  
;ª\VofnfO{ hgfpF5 . t6:y k/df0f'df k|f]6f]gsf] ;ª\Vof / On]S6«f]gsf] ;ª\Vof a/fa/  
x'G5 . To;}n], kf/df0fljs ;ª\Vof (z) = k|f]6f]gsf] ;ª\Vof (p+) = On]S6«f]gsf] ;ª\Vof (e-)

kf/df0fljs lk08 cyjf kf/df0fljs ef/ (Atomic Mass or Atomic Weight)

tŒjsf] k/df0f'sf] kf/df0fljs lk08 jf kf/df0fljs ef/ eGgfn] To; k/df0f'sf] 
Go'lSno;df /x]sf] k|f]6f]g ;ª\Vof / Go'6«f]g ;ª\Vofsf] hf]]8nfO{ hgfpF5 lsgeg]  
On]S6«f]gsf] lk08 guGo x'G5 . 
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kf/df0fljs ef/ = k|f]6f]gsf] ;ª\Vof (p+) ± Go'6«f]gsf] ;ª\Vof (n-)

To;}n], Go'6«f]gsf] ;ª\Vof = kf/df0fljs ef/ — k|f]6f]gsf] ;ª\Vof

			      = kf/df0fljs ef/ – kf/df0fljs ;ª\Vof

		  \ n0	 =  At.wt. – At.no.

pbfx/0f ! 

kf]6fl;od tŒjsf] k/df0f'sf] kf/df0fljs ;ª\Vof 19 / kf/df0fljs ef/ 39 eP o;df 
/x]sf] p+,n0 / e– sf] ;ª\Vof slt slt xf]nf < 

oxfF, 	 kf/df0fljs ;ª\Vof (p+) = 19

	 kf/df0fljs ef/ (e-) = 39

ca, kf/df0fljs ;ª\Vof = k|f]6f]gsf] ;ª\Vof (p+) = On]S6«f]gsf] ;ª\Vof (e-) = 19

			   \ p+ =19, e– = 19

	 k]ml/, kf/df0fljs ef/ = p+ + n0

		  39 = 19 + n0

		  or,  n0 = 39 - 19 = 20

		  \ p+ =19, e– = 19 / n0 = 20 /x]5 .

k/df0f'df On]S6«f]gsf] /rgf (Electronic Configuration of an Atom)

k/df0f'df k|f]6f]g / Go'6«f]g Go'lSno;df /x]sf x'G5g\ . On]S6«f]gx¿ Go'lSno;sf] jl/kl/ 
bL3{ j[Qfsf/ (elliptical) sIf (shell) x¿df tLj| j]un] 3'ld/x]sf] x'G5 . o;/L 3'Dbf  
On]S6«f]gx¿n] bL3{ j[Qfsf/ sIf (shell) x¿ agfpF5g\ . Go'lSno;sf] b'/Lcg';f/ oL  
If]qx¿sf] gfds/0f K, L, M, N cflb /flvPsf]  x'G5 . o;/L 3'Dbf s'g sIf (shell) 
df sltcf]6f;Dd On]S6«f]g c6fpg ;S5g\ eGg] s'/f 2n2 sf] ;"qaf6 lgsflnG5, h;df 
n eg]sf] sIfsf] ;ª\Vof xf], h:t} M 
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clwstd  
On]S6«f]gsf] ;ª\Vof

;]nx¿

3218 8 2 P+
n0

K  LMN

 lrq g+= 11.2

uf]nfsf/ If]q 	 n sf] ;ª\Vof	 On]S6«f]gsf] ;ª\Vof 
(shell)

klxnf] ;]n = K	 n =1	 2n2 = 2 x 12 = 2

bf];|f] ;]n = L	 n = 2	 2n2  =  2 x 22 = 8

t];|f] ;]n = M	 n = 3	 2n2  = 2 x 32 = 18

rf}yf] ;]n = N	 n = 4	 2n2 = 2 x 42  = 32

of] lgod s]xL tŒjx¿;Dd dfq nfu' x'G5 lsgeg]  aflx/L sIfdf 8 cf]6feGbf a9L 
On]S6«f]gx¿ /xg ;Sb}gg\ .

klxnf] 20 cf]6f tŒjsf] ;ª\s]t, kf/df0fljs ;ª\Vof, kf/df0fljs lk08, k|f]6f]g,  
On]S6«f]g / Go'6«f]gsf] ;ª\Vof Pjd\ On]S6«f]gsf] /rgf o; k|sf/ /x]sf] 5 M
tŒj 	     	 ;ª\s]t 	 kf=;ª=	 kf=ef=	 p+	 e–	 n0	    On]S6«f]gsf] /rgf
(Element)         (symbol)						      K	 L         M	         N           

Hydrogen	 H	 1	 1	 1	 1	 0	 1

Helium		 He	 2	 4	 2	 2	 2	 2

Lithium		 Li	 3	 7	 3	 3	 4	 2	 1

Beryllium	 Be	 4	 9	 4	 4	 5	 2	 2

Boron		  B	 5	 11	 5	 5	 6	 2	 3

Carbon		 C	 6	 12	 6	 6	 6	 2	 4

Nitrogen	 N	 7	 14	 7	 7	 7	 2	 5

Oxygen	 O	 8	 16	 8	 8	 8	 2	 6

Fluorine	 F	 9	 19	 9	 9	 10	 2	 7

Neon		  Ne	 10	 20	 10	 10	 10	 2	 8

Sodium	 Na	 11	 23	 11	 11	 12	 2	 8	 1

Magnesium	 Mg	 12	 24	 12	 12	 12	 2	 8	 2

Aluminium	 Al	 13	 27	 13	 13	 14	 2	 8	 3

Silicon		  Si	 14	 28	 14	 14	 14	 2	 8	 4

Phosphorus	 P	 15	 31	 15	 15	 16	 2	 8	 5

Sulphur	 S	 16	 32	 16	 16	 16	 2	 8	 6

Chlorine	 Cl	 17	 35	 17	 17	 18	 2	 8	 7

Argon		  Ar	 18	 40	 18	 18	 22	 2	 8	 8
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Potassium	 K	 19	 39	 19	 19	 20	 2	 8	 8         1

Calcium	 Ca	 20	 40	 20	 20	 20	 2	 8	 8          2

s]xL tŒjsf] k/df0f'df On]S6«f]gsf] /rgf

!= 	 xfO8«f]hg (H)	 @= 	 lxlnod (He)

	 kf/df0fljs ;ª\Vof = 1		  kf/df0fljs ;ª\Vof = 2

	 kf/df0fljs ef/ = 1 	 	 kf/df0fljs ef/ = 4

	 ;]n   	  K	 L	 M	 N	 	 ;]n	         K      L	   l       N

	 e- ;ª\Vof  1    x	 x		 x		  e– sf] ;ª\Vof  2    x       x      x     

$= 	lnlyod (Li)				    $=	 lgof]g (Ne)

	 kf/df0fljs ;ª\Vof = 3			   kf/df0fljs ;ª\Vof = 10

	 kf/df0fljs ef/ = 7			  kf/df0fljs ef/ = 20

%= 	;f]l8od (Na)				    ^=	 cfu{g (Ar)

	 kf/df0fljs ;ª\Vof = 11			   kf/df0fljs ;ª\Vof = 18

	 kf/df0fljs ef/ = 23			   kf/df0fljs ef/ = 40

&= 	 kf]6fl;od (K)				    *= 	SoflN;o; (Ca)

	 kf/df0fljs ;ª\Vof = 19		  kf/df0fljs ;ª\Vof = 20

	 kf/df0fljs ef/ = 39	 		  kf/df0fljs ef/ = 40

1p e 2p
2n

ee

;]n    	 K	 L	 M	 N

e- ;ª\Vof  	 2	 8	 1	 x

;]n          K	   L    M    N

e-;ª\Vof  2	  8   8	    x

P+
n0

e

e

e
e

e

e
e

e

e

e
e

P+
n0

e

e

e
e

e

e
e

e

e

e
e

e

e

e

e

e

e

e

;]n       K	   L    M    N

e-;ª\Vof  2	  8   8	    1
;]n       K	   L    M    N

e-;ª\Vof  2	  8   8	    2
P+
n0

e

e

e
e

e

e
e

e

e

e
e

e

e

e

e

e

e

e
e

P+
n0

e

e

e
e

e

e
e

e

e

e
e

e

e

e

e

e

e

e
e

e

;]n          K	 L	 M	 N

e- ;ª\Vof  2	 1	 x	 x
;]n    	 K	 L	 M	 N

e- ;ª\Vof  2	 8	 x	 x

3p
4n ee

10p
10n

ee

e e

e

e
e

e

e

e
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jf:tjdf k/df0f'sf] Go'lSno; jl/kl/ /x]sf ;]nx¿ dflysf lrqx¿df 
h:t} j[Qfsf/ (circular) geO{ ;Fu} /x]sf] lrq h:t} bL3{ j[Qfsf/ 
(elliptical) /x]sf x'G5g\ . t/ ;lhn} b]vfpg / a''em\gsf nflu ;]nx¿ 
j[Qfsf/ agfpg] ul/G5 .

lj|mofsnfk !

clS;hg k/df0f'sf] df]8]n agfpg] tl/sf

cfjZos ;fdu|Lx¿ M df6f] -sfnf] df6f]_, wft'sf] tf/ jf df]6f] wfuf], kfgL, ljleGg  
/ªx¿, a|;, 6fF:g] ud (glue), sf8{ af]8{ cflb .

ljlw 
!=	 df6fsf ;;fgf 8Nnf agfP/ k|f]6f]g, Go'6«f]g / On]S6«f]gsf ¿kdf km/s km/s  

/ª -tLg y/L /ª_ k|of]u u/L 8/8 cf]6fsf b/n] 24 cf]6f /ª\uLg 8Nnf agfpm .
@=	 Pp6f sf8{ af]8{ jf s'g} afSnf] sfuhsf] lar efudf Pp6f tf/ jf df]6f] wfufn]  

Go'lSno; agfP/ 6fF; .
#=	 sfuhdf agfOPsf] Go'lSno;leq k|f]6f]gsf ¿kdf 8 cf]6f / Go'6«f]gsf ¿kdf 8 		

cf]6f df6fsf 8Nnfx¿ /fv]/ 6fF; .

$=	 Go'lSno; jl/kl/ tf/ jf df]6f] wfuf]åf/f b'O{ cf]6f km/s km/s uf]nf] rSsf  
	 agfpm . klxnf] rSsfdf 2 cf]6f / bf];|f] rSsfdf 6 cf]6f df6fsf 8Nnfx¿  
	 On]S6«f]gsf  ¿kdf /fv . tL rSsfx¿ sfuhdf ldnfP/ 6Ff; . o;/L clS;hg  
	 k/df0f'sf] df]8n agfpg ;lsG5 .
	 b|i6Ao M df6fsf] 8Nnfsf] ;6\6f 6fFs, kf]t], l6sf cflb klg k|of]u ug{ ;lsG5 .

;+o'Hotf (Valancy)

tŒjx¿ cGo tŒjx¿;Fu ldnL of}lus agfpg] IfdtfnfO{ ;+o'Hotf (valancy) 

elgG5 . ;+o'HotfnfO{ cª\sn] hgfOG5 . s'g} tŒjsf] k/df0f'n] csf]{ tŒjsf]  
k/df0f';Fu /f;folgs k|ltlj|mof u/L of}lus agfpFbf lng] jf lbg] jf ;fem]bf/L  
ug]{ On]S6«f]gsf] ;ª\Vof g} pSt tŒjsf] ;+o'Hotf xf], h:t} M ;f]l8odsf] k/df0f'n]  
/f;folgs k|ltlj|mof ubf{ Pp6f On]S6«f]g lbG5 . To;}n] ;f]l8odsf] ;+o'Hotf 1  
x'G5 . To;}u/L clS;hg k/df0f'n] 2 cf]6f On]S6«f]g lng] ePsfn] o;sf] ;+o'Hotf 2 
x'G5 . tŒjsf] k/df0f'sf] ;+o'Hotf To; k/df0f'sf] aflx/L ;]ndf /x]sf] On]S6f]«gsf] 
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;ª\Vofdf e/ kb{5 . k/df0f'sf] aflx/L ;]ndf k ePdf 2 cf]6f / cGo ePdf 8 cf]6f  
On]S6«f]g /x]/ k/df0f' t6:y aGg vf]H5 . k/df0f'sf] aflx/L ;]ndf 1,  2, 3 cf]6f On]S6«f]g ePdf 
c¿nfO{ lbP/,  4 cf]6f ePdf ;fem]bf/L u/]/ / 7, 6 tyf 5 ePdf c¿af6 lnP/ 8 cf]6f agfpg  
vf]H5g\ . o; lgodnfO{ cS6]6sf] lgod (octate rule) elgG5 . k/df0f'sf] aflx/L 
sIfdf k ;]n afx]s On]S6«f]gsf] ;ª\Vof j|mdzM 1, 2, 3 jf 4 ePdf ;+o'Hotf klg Tolt g}  
x'G5 . olb aflx/L sIfdf 5, 6 jf 7 ePdf ;+o'Hotf j|mdzM 3, 2 / 1 x'G5 .

To;}n], k/df0f'sf] ;a}eGbf aflx/L ;]ndf /x]sf] On]S6«f]gnfO{ ;+o'Hotf ;"rs  
On]S6«f]g (valance electron) elgG5 . olb k/df0f'sf] aflx/L ;]n K 5 / To;df 2 cf]6f  
On]S6«f]g ePdf To;n] /f;folgs k|ltlj|mofdf efu lnFb}g . o;sf] ;+o'Hotf 0 -z"Go_  
x'G5 . o:tf] cj:yfnfO{ 8'Kn]6 (duplet) elgG5, h:t} M lxlnod . olb k/df0f'sf] aflx/L 
;]ndf 8 cf]6f On]S6«f]g 5g\ eg] klg ltgLx¿sf] ;+o'Hotf z"Go x'G5 . ltgLx¿n] klg 
/f;folgs k|ltlj|mofdf efu lnFb}gg\, h:t} M lgof]g, cfu{g . o:tf] cj:yfnfO{ cS6]6 
(octate) elgG5 .

c0f' ;"q (Molecular Formula)

/f;folgs kbfy{df ldn]/ /x]sf tŒjx¿sf] ;ª\s]tx¿nfO{ ;fd"lxs ¿kdf n]v]/ hgfpg 
;lsG5 . To;}n] ;f]l8od Snf]/fO8nfO{ o;df /x]sf tŒjx¿ ;f]l8od (Na) / Snf]l/g (Cl) 
sf] ;ª\s]t ;d"x NaCl åf/f hgfOG5 . NaCl nfO{ ;f]l8od Snf]/fO8sf c0f' ;"q elgG5 .

/f;folgs kbfy{ tŒj jf of}lusnfO{ hgfpg] tŒjx¿sf] ;ª\s]t ;d"xnfO{ c0f' ;"q (molecular 
formula) elgG5 . c0f' ;"q n]Vg ;a}eGbf klxn] Tof] /f;folgs kbfy{ s'g s'g tŒjx¿ 
ldnL ag]sf x'G5g\ eGg] s'/f yfxf kfpg'k5{ . To;kl5 tL tŒjx¿sf] ;+o'Hotf yfxf 
kfpg'k5{ . ;+o'Hotfsf] ;f6k]m/n] ;lhn};Fu cf0fljs ;"q agfpg ;lsG5 .

 h:t} M 

	 H1		  Cl1		  Na1	 Cl1			   C4	 O2

	 H1	 	 Cl1 → HCl	 Na1	 Cl1 → NaCl		  C2	 O4→ CO2

	 xfO8«f]Snf]l/s Pl;8	 ;f]l8od Snf]/fO8		  sfa{g8fOcS;fO8

	 Al3		  O2			   N3	 H1		  Mg2	 Cl1

	 Al2		  O3→Al2O3		  N1	 H3→NH3	 Mg1	 Cl2→ MgCl2

	 Pn'ldlgod cS;fO8		  Pdf]lgof		  DofUg]l;od Snf]/fO8
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cf0fljs ef/ (Molecular Weight)
c0f'sf] ef/nfO{ cf0fljs ef/ elgG5 . c0f'df /x]sf k/df0f'x¿sf] kf/df0fljs ef/ 
hf]8]/ cf0fljs ef/ kQf nufpg ;lsG5, h:t}M xfO8«f]hg c0f'df b'O{cf]6f xfO8«f]hg  
k/df0f' /x]sf x'G5g\ . To;}n] xfO8«f]hg c0f'sf] ef/ 2 amu x'G5 . To;} u/L,

	 != 	 kfgLsf] cf0fljs ef/ (H2O) 		 = 2 x H  +1 x 0
					              			   = 2 x 1 +1  x 16

					              			   = 2 + 16  = 18 amu

	 @= 	sfa{g8fO cS;fO8sf] cf0fljs ef/ (CO2) = 1 x C +2 x 0
							            	 = 1 x 12 +2 x 16

							            	 = 12 +32  = 44 amu

	 #= 	 vfg] g'g -;f]l8od Snf]/fO8_ (NaCl) 	 = 1 x Na +1 x Cl
				          	       			   = 1 x 23 +1 x 35

				          				    = 23 + 35  = 58 amu

	 $= 	rs -SoflN;od sfaf]{g]6_ (CaCO3) 		 = 1 x Ca +1 x C + 3 x 0

					           			   = 1 x 40 +1 x 12 + 3 x 16

					           			   = 40 +12  + 48  = 100 amu

k]l/of]l8s tflnsf (Periodic Table)
;+;f/df xfn;Dd k|fs[lts / s[lqd u/L 118 cf]6f tŒjx¿ kQf nflu;s]sf 5g\. oL 
k|To]s tŒjx¿sf  af/]df a]Unfa]Un} ¿kdf cWoog ug{ ufx|f] x'G5 . To;}n] tŒjx¿ 
kQf nfu]b]lv g} j}1flgsx¿n] oL tŒjx¿nfO{ Jojl:yt tl/sfn] /fv]/ cWoog  
ug]{ sf]l;; ub}{ cfP . o;} j|mddf ;dfg u'0f ePsf tŒjx¿nfO{ Pp6f ;d"x (group) df  
/fVg yflnof] . o;/L tŒjsf ef}lts Pjd\ /f;folgs u'0fsf] ;dfgtf / c;dfgtfsf  
cfwf/df Pp6f tflnsf lgdf{0f ul/of] . o; tflnsfnfO{ k]l/of]l8s tflnsf (periodic 

table) elgG5 .

d]G8]lnesf] k]l/of]l8s tflnsf (Mendeleev's Periodic Table)

d]G8]lnen] tŒjx¿sf kf/df0fljs ef/sf] a9\bf] j|mddf Pp6f tflnsf agfP . o; 
tflnsfdf ;dfg u'0f ePdf tŒjx¿nfO{ Pp6} ;d"xdf kg]{ u/L /fv]sf lyP . pgn] 
agfPsf] tflnsfdf sxLF vfnL 7fpF klg lyof] . o;n] yfxf gePsf tŒjx¿ kl5 kQf 
nufpg ;lhnf] eof] . o;/L k]l/of]l8s tflnsfsf] lgdf{0f eof] . o; j|mddf cWoog 
ub}{ hfFbf d]G8]lnesf] k]l/of]l8s tflnsfdf klg s]xL q'l6x¿ k]mnf k/] . tL q'l6x¿nfO{ 
;Rofpg] j|mddf cfw'lgs k]l/of]l8s tflnsf (modern periodic table) sf] lgdf{0f eof] .
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/f;folgs k|ltlj|mof (Chemical Reaction)

/f;folgs kl/jt{g x'Fbf s'g} kbfy{af6 leGg gofF kbfy{sf] lgdf{0f x'G5 . oxL /f;folgs 
kl/jt{g x'g] j|mddf kbfy{sf k/df0f' tyf c0f'x¿lar ;f6k]m/, ;ª\u7g jf lj36g 
k|lj|mof x'G5 . oxL k|lj|mofnfO{ /f;folgs k|ltlj|mof elgG5 . 

/f;folgs k|ltlj|mofnfO{ zAb ;dLs/0f (word equation) / ;"q ;dLs/0f (formula 
equation) n] hgfpg ;lsG5 .

zAb ;dLs/0f (Word Equation) : zAbx¿df /f;folgs kbfy{sf] gfd k|of]u u/L  
n]lvPsf] ;dLs/0fnfO{ zAb ;dLs/0f elgG5, h:t} M

xfO8«f]hg + clS;hg → kfgL

kf]6fl;od Snf]/]6 →  kf]6fl;od Snf]/fO8 + clS;hg

;"q ;dLs/0f (Formula Equation) : /f;folgs ;"q cyjf cf0fljs ;"qåf/f JoSt 
ul/Psf] ;dLs/0fnfO{ ;"q ;dLs/0f elgG5, h:t} M

	 2H2+ O2→ 2H2O			   2KClO3→ 2KCl + 3O2

/f;folgs ;dLs/0f n]Vbf Wofg lbg'kg]{ s'/f

!=	 /f;folgs k|ltlj|mofdf efu lng] tŒj jf of}lusnfO{ af0f lrx\g (→)sf] afofFtkm{ n]Vg] 

@=  	k|ltlj|mofkl5 aGg] -pTkflbt_ kbfy{nfO{ af0f lrx\gsf] bfofFtkm{ n]Vg] 

#=  	/f;folgs k|ltlj|mofsf] cj:yfnfO{ af0f lrx\g (→) dfly n]Vg] 

$=  af0f lrx\gn] /f;folgs k|ltlj|mof x'g] lbzf b]vfpg] 

	 h:t} M k|ltlj|mof/t kbfy{ → pTkflbt kbfy{

	 zAb ;dLs/0f M kfgL → clS;hg + xfO8«f]hg

	 ;"q ;dLs/0f 	 2H2O → O2 + 2H2 

kl/of]hgf sfo{ 

!=	 lj|mofsnfk ! cWoog u/L To;sf cfwf/df lxlnod (He) sfa{g (C), ;f]l8od  
	 (Na) sf] k/df0f'sf] df]8]n agfpm .

@=	 tŒjsf] k/df0f' ;ª\Vof 1 b]lv 20 ;Ddsf k/df0f'sf] agfj6 b]vfO{ Pp6f rf6{ agfpm .
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;f/f+z 

!=	 k/df0f'df On]S6«f]g, k|f]6f]g / Go'6«f]g gfdsf pkkf/df0fljs s0fx¿ x'G5g\ .  
	 logLx¿df ePsf] lk08nfO{ amu / rfh{nfO{ sf]nDa (coulomb) PsfOdf  
	 gflkG5 .

@=	 k/df0f'df Pp6f k|f]6f]gsf] lk08nfO{ sl/a 1 amu dflgG5 . Pp6f Go'6«f]gsf] lk08nfO{ klg 1   

	 amu dflgG5 . On]S6«f]gsf] lk08nfO{ sl/a 1/1837 amu dflgG5 .

#= 	 k|f]6f]gdf wgfTds rfh{ x'G5 . On]S6«f]gdf C0ffTds rfh{ x'G5 eg] Go'6«f]g rfh{ljxLg  
	 x'G5 .

$= 	kf/df0fljs ;ª\Vof (atomic number) = k|f]6f]gsf] ;ª\Vof = On]S6«f]gsf] ;ª\Vof  .

%= 	kf/df0fljs ef/ (atomic weight) = k|f]6f]gsf] ;ª\Vof + Go'6«f]gsf] ;ª\Vof .

^= 	 k/df0f'sf] s]Gb|df k|f]6f]g / Go'6«f]g /x]sf x'G5g\ eg] On]S6«f]gx¿ rf/}lt/ ljleGg  
	 b'/Ldf 3'ld/x]sf x'G5g\ .

&= 	On]S6«f]gx¿n] k/df0f'sf] Go'lSno;nfO{ jl/kl/ 3'Dbf agfPsf] ;]nnfO{ K,L,M,N  
	 cflb gfdn] hgfOG5 . oL ;]nx¿df j|mdzM 2,8,18,32 cf]6f On]S6«f]gx¿ c6fpg  
	 ;S5g\ . o; s'/fnfO{ 2n2 sf] ;"qn] lgwf{/0f ub{5 .

*= 	tŒjsf] ;+of]hg ug{ ;Sg] IfdtfnfO{ ;+o'Hotf (valancy) elgG5 .

(=	 of}lusdf /x]sf] k/df0f'sf ;ª\s]tsf] ;d"xnfO{ c0f' ;"q elgG5 . k/df0f'sf] 		
	 ;+o'Hotfsf] ;f6k]m/ u/L c0f' ;"q n]lvG5 .

!)= c0f'df /x]sf k/df0f'x¿sf] kf/df0fljs ef/ hf]8]/ cf0fljs ef/ kQf  
	 nufOG5 .

!!= 	tŒjx¿nfO{ ltgsf] ;dfg / c;dfg u'0fsf cfwf/df ldnfP/ /flvPsf] tflnsfnfO{  
	 k]l/of]l8s tflnsf elgG5 .

!@= 	/f;folgs kl/jt{gsf j|mddf kbfy{x¿sf c0f'x¿ tyf k/df0f'x¿lar ;f6k]m/,  
	 ;ª\u7g jf lj36g x'g] k|lj|mofnfO{ /f;folgs k|ltlj|mof elgG5 .

!#= 	zAbx¿df /f;folgs kbfy{sf] gfd k|of]u u/L n]lvPsf] ;dLs/0fnfO{ zAb  
	 ;dLs/0f elgG5 .

!$= cf0fljs ;"qåf/f JoSt ul/Psf] ;dLs/0fnfO{ ;"q ;dLs/0f elgG5 .
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cEof;

!=	 vfnL 7fp“df ldNbf] zAb n]v M

	 -s_ k/df0f'df k|f]6f]g, Go'6«f]g / ===================== /x]sf x'G5g\ .

	 -v_ k/df0f'sf] s'g ;]ndf slt cf]6f On]S6«f]g c6fpg ;S5g\ eGg] s'/f ============= sf] 
		  ;"qaf6 lgsflnG5 .

	 -u_ cGo tŒj;Fu ldnL of}lus tŒj agfpg] IfdtfnfO{============= elgG5 .

	 -3_ of}lusnfO{ hgfpg] tŒjx¿sf] ;ª\s]t ;d"xnfO{ ============== elgG5 .

	 -ª_ /f;folgs k|ltlj|mofnfO{ zAb ;dLs/0f / =========== ;dLs/0fn] hgfpg ;lsG5 .

@= 	Pp6} zAbdf pQ/ n]v M

	 -s_ tŒjsf] ;a}eGbf ;fgf] s0f s'g xf] <

	 -v_ of}lussf] u'0f oyfjt\ sfod /x]sf] ;a}eGbf ;fgf] efu s'g xf] <

	 -u_ wgfTds rfh{ ePsf] pkkf/df0fljs s0f s] xf] <

	 -3_ C0ffTds rfh{ ePsf] pkkf/df0fljs s0f s'g xf] <

	 -ª_ ljB't\Lo rfh{sf] PsfO n]v .

	 -r_ L ;]ndf x'g] clwstd On]S6«f]gsf] ;ª\Vof slt xf] <

	 -5_ tŒjsf] cGo tŒj;Fu ldnL of}lus agfpg] IfdtfnfO{ s] elgG5 .

	 -h_ c0f'sf] hDdf ef/nfO{ s] elgG5 <

#=  hf]8f ldnfpm M

	 k/df0f'x¿			  kf/df0fljs ;ª\Vofx¿

	 -s_ H				    ( )12

	 -v_ Li				    ( ) 8

	 -u_ O				    ( ) 20

	 -3_ Na 				    ( ) 1

	 -ª_ Mg				    ( ) 3

	 -r_ Ca				    ( ) 11
		  				    ( ) 17
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$=	  km/s n]v M

	 -s_ k/df0f' / c0f'				    -v_ On]S6«f]g / k|f]6f]g 	

	 -u_ kf/df0fljs ;ª\Vof / kf/df0fljs ef/	 -#_ c0f' ;"q / cf0fljs ef/ 

%= 	kl/efiff n]v M

	 -s_ ;+o'Hotf	 -v_ c0f' ;"q	   -u_ zAb ;dLs/0f	   -#_ ;"q ;dLs/0f

^= 	5f]6f] pQ/ n]v M

	 -s_ 2n2  n] s] hgfpF5, s'g} tLg cf]6f pbfx/0f;lxt n]v .

	 -v_ pkkf/df0fljs s0fx¿ s]nfO{ elgG5, oL s0fx¿sf lk08, s0fx¿df x'g]   
		  ljB't\\ rfh{nfO{ b]vfpg] Pp6f tflnsf agfpm .

	 -u_ k/df0f'sf] On]S6«f]g /xg] :yfgnfO{ s] elgG5 <

	 -3_ k]l/of]l8s tflnsf eg]sf] s] xf], o;sf] ljsf; lsg eof] <

&= 	lgDglnlvt Go'lSno;x¿ s'g s'g tŒjx¿sf] k/df0f'x¿ x'g\, n]v M

	 -s_		 -v_ 	 -u_ 	 -3_ 	 -ª_ 

*= 	klxnf] 20 cf]6f tŒjx¿sf] k/df0f'sf] agf]6 lrqåf/f b]vfpm .

(= 	k/df0f'sf] agfj6 ;lrq JofVof u/ .

!)= 	Snf]l/g tŒjsf] k/df0f'sf] kf/df0fljs ;ª\Vof 17 / kf/df0fljs ef/ 35 eP   
	 o;df /x]sf] p, n / e sf] ;ª\Vof lgsfn .

!!= 	c0f' ;"q n]v 

	 -s_ ;f]l8od Snf]/fO8		  -v_ kfgL		  -u_ sfa{g8fOcS;fO8

!@= 	cf0fljs ef/ lx;fa u/L lgsfn

	 -s_ vfg] g'g (NaCl)	 -v_ DofUg]l;od ;Nk]m6 (MgSO4)  -u_ clS;hg (O2)

!#= 	tnsf zAb ;dLs/0f k"/f u/ M

	 -s_ xfO8«f]hg + clS;hg →=======

	 -v_ kf]6fl;od Snf]/]6 → kf]6fl;od Snf]/fO8 + ======

	 -u_ kfgL → xfO8«f]hg + ===================

1p
0n

8p
8n

17p
18n

19p
20n

11p
12n
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xfdL lbgx'F ljleGg k|sf/sf kbfy{x¿ k|of]u ub{5f}F . tL kbfy{x¿dWo] s]xL z'4 / s]xL  
ld>0f x'G5g\ . z'4 kbfy{sf] cfjZostf kbf{ ld>0fnfO{ 5'6\ofpg'kg]{ x'G5 . kbfy{x¿sf]  
u'0fsf cfwf/df ld>0fnfO{ 5'6\ofPkl5 z'4 kbfy{ k|fKt ug{ ;lsG5 . ld>0f 5'6\ofpg] ljleGg 
tl/sfx¿ x'G5g\ . tLdWo] o; PsfOdf s]xL tl/sfsf] JofVof ul/Psf] 5 .

ljrf/0fLo k|Zg

;d'b|sf] glhs a;f]af; ug]{ dflg;n] z'4 lkpg] kfgL s;/L k|fKt ug{ ;S5g\ <

cf;jg lj|mof (Distillation)

t/n kbfy{nfO{ pDng] tfkj|md;Dd 
ttfpFbf afkmdf kl/0ft x'G5 . o;/L  
ag]sf] afkmnfO{ lr:ofpFbf k'gM t/n  
kbfy{df  kl/0ft x'G5 . o;/L  
kl/0ft ePsf] t/n kbfy{ z'4  
x'G5 . o; k|lj|mofnfO{ cf;jg 
lj|mof (distillation) elgG5 . o; 
k|lj|mofaf6 t/n kbfy{sf] z'4Ls/0f ug{  
;lsG5 .

lj|mofsnfk !

g'gkfgLsf] 3f]naf6 g'g / kfgL 5'6\ofpg] tl/sf 

cfjZos ;fdu|Lx¿ M cf/=la= km\nf:s (R.B. flask), :6fG8 (stand), tfkj|md dfks oGq 
(thermometer), aQL (burner), cf]bfg (tripod stand), tf/sf] hfnL (wire gauge), d]hl/ª  
l;lnG8/, sG8]G;/ (condenser) cflb .

lrq g= 12.1

lr:ofpg] 
efF8f]ydf]{ld6/

SNofDk

l;lnG8/

aQL

cf]bfg

tf/sf] hfnL

k\mnf:s

SNofDk

leq

aflx/  

		    

ld>0f 
(Mixture)!@!@
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ljlw 

!=	 Pp6f km\nf:s n]pm / To;df cfwf hlt g'g / kfgLsf] 3f]n /fv .

@=	 km\nf:snfO{ cf]bfgdfly /fv / :6fG8df c8\ofpm .

#=	 lrqdf b]vfP eF}m km\nf:snfO{ sG8]G;/df hf]8 .

$=	 sG8]G;/sf] leq lrqdf b]vfP e}Fm lr;f]kfgL aUg] Joj:yf ldnfpm .

%=	 sG8]G;/sf] csf]{ 5]pdf sf]lgsn km\nf:s hf]8 . o;df t/n kbfy{ hDdf x'G5 .

^=	 km\nf:ssf] dfly tfkj|md dfks oGq -ydf]{ld6/_ hf]8 .

&=	 ca aQLn] km\nf:snfO{ ttfpm / 3f]nnfO{ pdfn .

cjnf]sg

3f]nnfO{ ttfpFbf 3f]ndf /x]sf] kfgL afkm ag]/ sG8]G;/leqsf] gnLdf hfG5 . 
ToxfF kfgLsf] lr;f]n] ubf{ afkm lrl:;P/ k'gM kfgLsf] yf]kf aG5 / km\nf:sdf hDdf  
x'G5 . ha ;Dk"0f{ kfgL pDn]/ afkm aG5, ToxfF g'g dfq afFsL /xG5 .

lg:sif{ M g'g / kfgLsf] 3f]nnfO{ ttfP/ To;df /x]sf] kfgL afkm agfO{ k'gM lr:ofP/ 
z'4 ¿kdf k|fKt ug{ ;lsG5 . ;fy} g'gnfO{ a]Un} hDdf ug{ klg ;lsG5 .

c/asf] vf8L / ;d'b|L lsgf/df a;f]af; ug]{ dflg;n] cf;jg lj|mof (distallation) af6 
;d'b|sf] g'lgnf] kfgLaf6 z'4 lkpg] kfgL agfpF5g\ .

k|m\ofS;gn cf;jg lj|mof (Fractional Distillation)

ld>0fdf /x]sf kbfy{x¿ t/n ePdf ltgLx¿nfO{ 
5'6\ofpg ufx|f] x'G5 . o:tf] cj:yfdf tL 
t/n kbfy{sf] pDng] tfkj|md kQf nufOG5 

/ ltgLx¿nfO{ km\ofS;gn cf;jg lj|mofåf/f 

5'6\ofOG5 . o; ljlwåf/f klxn] sd pDng] 
tfkj|md ePsf] / kl5 a9L pDng] tfkj|md 
ePsf] t/n kbfy{nfO{ 5'6\ofOG5 . o; ljlwdf 
k|m\ofS;gn gnL (fractionating column) sf] 
k|of]u ul/G5 . 

lrq g= 12.2

ydf]{ld6/

kfgL aflx/ kmfNg]

sG8]G;/

k|mofS;gn  
sf]nDa

tfk
kfgLleq k7fpg]

k\mnf:s
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o; ljlwdf pDng] tfkj|md sd ePsf] t/n kbfy{{ rfF8} afkm aG5 / a9L pDng] tfkj|md 
ePsf] t/n kbfy{ kl5 afkm aG5 . klxn] Pp6f t/n kbfy{ 5'6\ofO;s]kl5 kl5 csf]{  
5'6\ofOG5 . vlgh t]naf6 oxL ljlwåf/f k]6«f]n z'4 ul/G5 .

j|mf]df6f]u|fkmL (Chromatography)

j|mf]df6f]u|fkmL lu|s efiffsf] j|mf]df (kroma) / u|fkmL (graphy) ldn]/ ag]sf] xf] . lu|s 
efiffdf j|mf]dfsf] cy{ /ª / u|fkmLsf] cy{ n]Vg' xf] . To;}n] o;sf] pkof]u ljleGg  
/ªx¿ 5'6\ofpg k|of]u ul/G5 . ;g\ 1906 df /l;og jg:klt zf:qL :j]6 (tswett) 
n] jg:kltsf] /ª\uLg lkUd]G6 (pigments) 5'6\ofpg o; ljlw k|of]u u/]sf lyP .  
cfhef]ln ljleGg /ª\uLg tyf /ªxLg ldl>t kbfy{nfO{ 5'6\ofpg, z'4Ls/0f ug{ / 
klxrfg ug{ klg o;sf] k|of]u ul/G5 .

j|mf]df6f]u|fkmLsf] pkof]lutf (Application of Chromatography)

of] ljlw ljleGg lsl;dsf /;fogx¿ 5'6\ofpg / klxrfg ug{ c:ktfn, k|of]uzfnf 
tyf cg';Gwfg s]Gb|x¿df k|of]u ul/G5 . o;sf d'Vo k|of]u o; k|sf/ 5g\ M 

!= ljleGg k|sf/sf /ªx¿nfO{ ld>0faf6 5'6\ofpg 

@= lk;fa tyf /utdf ldl;Psf cf}ifwLx¿ klxrfg ug{ / 5'6\ofpg 

#= k|fj[mlts tyf j[mlqd /ª\ufpg] kbfy{sf] ld>0faf6 /ª 5'6\ofpg

lj|mofsnfk @

Pp6f lkmN6/ k]k/ n]pm / To;sf] lardf  
Kjfn kf/ . csf]{ lkmN6/ k]k/sf] Ps 
6'j|mfnfO{ df]8]/ ;fgf] d'7\7f -/f]n_ agfpm 
/ Kjfndf c8\ofP/ /fv . Kjfng]/ 
Ps yf]kf sfnf] d;L /fv / ;'Sg  
b]pm . ca Pp6f las/ jf l/sfkLdf kfgL  
/fv . lkmN6/ k ]k/ / /f ]nnfO { 
lrqdf h:t} u/L sl/a 1–2 306f hlt /fv . s]xL ;dokl5 lkmN6/ k]k/
sf] laraf6 j|mdzM sfnf] d;Ldf ePsf ljleGg /ª\uLg kbfy{x¿ 5'6\l6Psf]  
b]Vg] 5f}F . s]xL /ª\uLg kbfy{ lkmN6/ k]k/df l56f] k}mng' / s]xL l9nf] km}ng'sf]  
sf/0faf6 5'6\l6g uPsf] xf] .

lrq g= 12.3

lkmN6/ sfuhsf] d'7\7f

lkmN6/ sfuh

Kjfn

sfnf] d;Lsf] yf]kf
l/sfkL
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l56f] k}mng] /ª s]Gb|af6 6f9f / l9nf] k}mng] /ª s]Gb|af6 glhs hfG5 . s]Gb|af6  
rf/}lt/ k}mln/x]sf] kfgLsf] dfWoddf /ª\uLg kbfy{x¿ l56f] / l9nf] k}mng] u'0f ePsfn] 
ltgLx¿ 5'l6\6Psf x'g\ . o; k|lj|mofnfO{ sfuh j|mf]df6f]u|fkmL (paper chromatography) 
elgG5 .

lj|mofsnfk #

Pp6f ;fgf] las/ jf lunf; n]pm . To;df b'O{ yf]kf  
/ftf] / b'O{ yf]kf lgnf] d;LnfO{ clnslt kfgL (5m hlt) 
df ld;fP/ /fv . ca, Pp6f lkmN6/ k]k/sf] 6'j|mfnfO{ 
kfgLdf cfwf 8'Ag] / cfwf g8'Ag] u/L /fv . o;/L  
/fVbf sfuhn] efF8fsf] leQfdf g5'g] u/L /fVg'k5{{ .  
s]xL ;dokl5 /ftf] / lgnf] d;L lkmN6/ sfuhdf 5'l6\6Psf] b]lvG5 .

lj|mofsnfk $

lrq g= 12.4

lkmN6/ sfuh

/ftf] / lgnf]  
d;Lsf] ld>0f

lrq g= 12.5

ld>0f  
5'l6\6Psf]

rsnsf] w'nf] 
jf cNdf]lgod 
cS;fO8

ld>0f
Pp6f 5f]6f] (5–7cm nfdf]) ;fgf] sfFrsf] gnL n]pm . 
To;sf] Pp6f 5]p ttfP/ ;fgf] agfpm . ca, To;sf] 
csf{ efuaf6 cfwf rssf] w'nf] jf cfNdf]lgod cS;fO8  
/fv . To;sf] dfly ljleGg /ª ldl;Psf] ld>0f  
-/ftf], lgnf], sfnf] d;L_ /fv . s]xL ;dokl5 tnsf]
efuaf6 Pp6f /ª tn emb{5 . ca Pp6f efF8f yfk]/ 
/ª hDdf u/ . s]xL ;dokl5 csf]{ /+ cfpF5 To;nfO{ 
klg csf]{ efF8fdf /fv . o;/L ljleGg /ªnfO{ km/s  
km/s efF8fdf /fv]/ 5'6\ofpg ;lsG5 .

k|of]ufTds lj|mofsnfk

!=	 lj|mofsnfk ! cWoog u/L cf;jg lj|mofåf/f g'g / kfgLsf] ld>0f 5'6\ofpm .

@=	 Pp6f la?jfsf] k"mn tyf kft Nofpm / To;nfO{ vndf lkFw . lkFw]/ lg:s]sf]  
	 emf]nnfO{ k]k/ j|mf]df6f]u|fkmL u/]/ x]/ . slt k|sf/sf /ªx¿ 5'6\l6G5g\, 5f]6f]  
	 l6kf]6 n]v .
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lkmN6/ sfuh

;f/f+z 

!=	 ld>0fdf /x]sf] t/n kbfy{nfO{ ttfP/ afkm agfO{ k'gM lr:ofP/ t/n kbfy{sf] 
¿kdf 5'6\ofpg] k|lj|mofnfO{ cf;jg lj|mof elgG5 .

@= 	b'O{ jf b'O{eGbf a9L t/n kbfy{sf] ld>0fnfO{ k|mofS;gn cf;jg lj|mof (fractional 
distillation) åf/f 5'6\ofOG5 .

#= 	;d'b|sf] g'lgnf] kfgLaf6 cf;jg lj|mofåf/f z'4 lkpg] kfgL agfOG5 . 

$= 	ljleGg /ª\uLg kbfy{sf] ld>0faf6 /ªx¿ 5'6\ofpg] ljlwnfO{ j|mf]df6f]u|fkmL  
(chromatography) elgG5 .

%= 	j|mf]df6f]u|fkmL ljlwåf/f, /ªx¿, /ut, lk;fa cflbdf ePsf /;fogx¿ 5'6\ofpg / 
ltgsf] klxrfg ug{ ;lsG5 .

cEof; 

!= 	5f]6f] pQ/ b]pm M

	 -s_	cf;jg lj|mof eg]sf] s] xf] <

	 -v_ 	k|mofS;gn cf;jg lj|mofåf/f s:tf ld>0f 5'6\ofOG5 < 

	 -u_	 ;dfg pDng] tfkj|md ePsf t/n kbfy{sf] ld>0faf6 t/n kbfy{nfO{ cf;jg  
		  lj|mofåf/f 5'6\ofpg ;lsFb}g, lsg <

	 -3_	j|mf]df6f]u|fkmL ljlwåf/f s:tf ld>0fx¿ 5'6\ofOG5g\ <

@=	 ;fwf/0f lkmN6/ sfuh k|of]u u/L j|mf]df6f]u|fkmL ljlwnfO{ s;/L k|bz{g u5f}{“ < 		
	 ;lrq n]v .

#=	 cf;jg lj|mofåf/f s;/L ld>0fnfO{ 5'6\ofpg ;lsG5,  ;lrq j0f{g u/ .

$=	 k|mofS;gn cf;jg lj|mof eg]sf] s] xf], o; ljlwåf/f s:tf ld>0f 5'6\ofpg  
	 ;lsG5, lrq;lxt JofVof u/ .

%=	 b'O{ kbfy{x¿ plQs} dfqfdf cufl8 a9\5g\ eg] j|mf]df6f]u|fkmL ljlw lsg pko'St  
	 x'“b}g, sf/0f n]v .

^=	 cz'4 kfgLsf] ld>0faf6 z'4 kfgL s;/L agfpg ;lsG5, k|of]u;lxt n]v .
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k|fs[lts 92 / s[lqd 26 u/L 118 cf]6f tŒjx¿ kQf nflu;s]sf 5g\ . tL k|To]s 

tŒjsf cfkm\g} k|sf/sf u'0fx¿ x'G5g\ . tŒjsf u'0fsf cfwf/df ltgLx¿nfO{ wft', cwft' 

/ cw{wft' u/L tLg efudf ljefhg ul/Psf] 5 . o;sf] d'Vo cfwf/ ljB't\\ k|jfx ug]{ 

u'0fnfO{ lnOPsf] 5 . ;fwf/0ftof wft'x¿n] ljB't\\ /fd|/L k|jfx u5{g\ . cw{wft'x¿n] 

s]xL dfqfdf ljB't\\ k|jfx ub{5g\ eg] cwft'x¿n] ljB't\ k|jfx ub}{gg\ . 

k]l/of]l8s tflnsfdf wft', cwft' / cw{wft'sf] :yfg

k]l/of]l8s tflnsfsf] afofFtk{m wft'x¿ /x]sf 5g\ . d'Votof ;d"x I, II / III df /x]sf 

tŒjx¿ wft' x'g\ . ;d"x I / II df /x]sf wft'x¿ clt ;lj|mo x'G5g\, h:t} M ;f]l8od, 

kf]6fl;od, DofUg]l;od cflb . k]l/of]l8s tflnsfsf] bflxg]lt/ /x]sf tŒjx¿ cwft'  

x'g\ . clGtd ;d"xdf /x]sf tŒjx¿ lglij|mo Uof; x'g\ . To;}u/L gfO6«f]hg, clS;hg,  

Snf]l/g Uof“;x¿ cwft' x'g\ . cw{wft'x¿ k]l/of]l8s tflnsfsf] lardf kb{5g\, 

h:t} M l;lnsg, hd]{lgod . cw{wft'n] wft' / cwft' b'j}sf] u'0f b]vfpF5g\ .

s]xL pkof]uL wft', cwft' / cw{wft'x¿ 

xfdLn] b}lgs hLjgdf wft', cwft' / cw{wft'x¿ ljleGg sfddf k|of]u ub}{ cfO/x]sf  

5f}F . tLdWo] s]xL pkof]uL wft', cwft' / cw{wft'sf] kl/ro, u'0f / pkof]lutf o; 

k|sf/ /x]sf 5g\ M

;'g (Gold - Au)                 

;'g rxlsnf] kx]Fnf] /ªsf] x'G5 . of] k|s[ltdf z'4 cj:yfdf kfOG5 . of] r6\6fgx¿sf 

lardf / gbLsf] afn'jfdf kfOG5 . o;nfO{ ;'go'St anf}6] df6f]af6 k|zf]wg ul/G5 .

		    

wft' / cwft'
(Metal and Non–Metal)!#!#
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u'0fx¿ 

!=	 ;'g rxlsnf] kx]Fnf] /ªsf] x'G5 .

@=	 of] tfk / ljB't\sf] ;'rfns x'G5 .

#=	 of] lglij|mo wft' xf] .

$=	 o;n] xfjf / kfgL;Fu k|ltlj|mof ub}{g .

%=	 o;n] ;fwf/0f cDn;Fu klg k|ltlj|mof ub}{g .

pkof]lutf 
!=	 ;'g uxgf agfpg k|of]u ul/G5 .

@=	 l;Ssf, tSdf / d"lt{ agfpg o;sf] k|of]u ul/G5 .

#=	 o;nfO{ cf}ifwL agfpg klg k|of]u ul/G5 .

rfFbL (Silver - Ag)

rfFbL k|s[ltdf z'4 tyf of}lussf ¿kdf kfOG5 . wft'sf] vlgh cj:yfnfO{ wfp (ore)  
elgG5 . o;sf] d'Vo wfp ch]{G6fO6 xf] . o;}af6 rfFbLsf] k|zf]wg ul/G5 .

u'0fx¿ 
!=	 rfFbL ;]tf] 6ns ePsf] wft' xf] .

@=	 of] c¿ wft'eGbf a9L ;'rfns x'G5 . 

#=	 o;nfO{ xfjf / kfgLn] c;/ ub}{g .

$=	 o;n] lkmSsf cDn;Fu k|ltlj|mof ub}{g . t/ uf9f cDn;Fu k|ltlj|mof u/L of}lus  
	 agfpF5 .

pkof]lutf 
!=	 ax'd"No efF8fs'F8f, l;Ssf, tSdf agfpg rfFbL k|of]u ul/G5 .

@=	 uxgfx¿ agfpg o;sf] k|of]u ul/G5 .

#=	 cGo wft'dfly ljB't\\ n]kg ug{ / 6Nsg] agfpg o;sf] k|of]u ul/G5 .

$=	 On]S6«f]lgs pks/0fx¿ agfpg k|of]u ul/G5 .

%=	 of] bfFtdf ePsf vfnL 7fpF eg{ pkof]uL x'G5 .

^=	 cf}ifwL agfpg klg o;sf] k|of]u ul/G5 . 
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tfdf (Copper -Cu)

tfdf k|s[ltdf z'4 cj:yfdf / wfpsf ¿kdf klg kfOG5 . ljleGg wfp (ores) 
af6 k|zf]wg u/L tfdf k|fKt ug{ ;lsG5 . o;sf] d'Vo wfp rfNsf]kfO/fO6  
xf] . tfdf dflg;n] w]/} klxn]b]lv efF8fs'F8f agfpg k|of]u ub}{ cfPsf] wft' xf] .

u'0fx¿ 
!=	 of] /ftf] v}/f] /ªsf] x'G5 .

@=	 of] tfk / ljB't\\sf] /fd|f] ;'rfns xf] .

#=	 o;df lvof nfUb}g t/ lr;f]df dlng x'Fb} hfG5 .

$= 	o;nfO{ ttfpFbf sfnf] cS;fO8 x'G5 .

%=	 o;n] cDn;Fu k|ltlj|mof ub{5 .

pkof]lutf 
!=	 tfdf efF8fs'8fFx¿ agfpg k|of]u ul/G5 .

@=	 ljB't\\sf tf/ tyf cGo ljB'tLo ;fdu|L agfpg o;sf] k|of]u ul/G5 .

#=	 lkQn, sfF; h:tf ldl>t wft'x¿ agfpg k|of]u ul/G5 .

$=	 o;af6 l;Ssf, tSdf / d"lt{x¿ agfOG5 .

%=	 ljleGg /f;folgs kbfy{ / cf}ifwLx¿ agfpg o;sf] k|of]u ul/G5 .

kmnfd (Iron-Fe)

kmnfd k|s[ltdf :jtGq ¿kn] sd dfqfdf kfOG5 . of] d'Vo wfp (ore) sf ¿kdf  
kfOG5 . x]df6fO6 (haematite), DofUg]6fO6 (magnetite) o;sf k|d'v wfpx¿ x'g\ . 
log} wfpx¿af6 k|zf]wg u/L kmnfd lgsflnG5 . xfd|f] b}lgs hLjgdf o;sf] w]/} dxŒj  
5 . dflg;sf] z/L/ / jg:kltx¿df klg kmnfd kfOG5 .

u'0fx¿ 
!=	 kmnfd sfnf], v/fgL /ªsf] x'G5 .

@=	 o;nfO{ 3f]6\bf 6ns cfpF5 .

#=	 of] r'DasLo u'0fo'St x'G5 .

$=	 o;df xfjf tyf kfgLn] ;lhn} c;/ ub{5 / lvof nfU5 .

%=	 o;n] cDn;Fu k|ltlj|mof ub{5 .
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pkof]lutf 
!=	 s'6f], sf]bfnf], xnf], v's'/L, aGr/f], xFl;of / efF8fs'F8f agfpg o;sf] k|of]u ul/G5 .

@=	 o;sf ljleGg cf}hf/x¿ tyf xftxltof/ agfOG5 .

#=	 ljleGg k|sf/sf 58, kfOk, tf/ cflb agfpg o;sf] k|of]u ul/G5 .

$=	 3/,k'n tyf a;, 6«s nufot ljleGg oftfoftsf ;fwg agfpg o;sf]  
	 k|of]u ul/G5 .

%=	 l:6n (steel) pTkfbg ug{ klg o;sf] k|of]u ul/G5 .

cfNdf]lgod (Aluminium-Al)

of] tŒj k|s[ltdf z'4 ¿kdf kfOFb}g t/ of}lus / wfpsf ¿kdf k|z:t kfOG5 . o;sf] 
k||d'v wfp jS;fO6 (bauxite) xf] . o;af6 g} cfNdf]lgodsf] k|zf]wg ul/G5 .

u'0fx¿
!=	 cfNdf]lgod ;]tf] xn'sf wft' xf] .

@=	 of] tfk / ljB't\\sf] ;'rfns xf] .

#=	 o;df xfjf / kfgLn] ;lhn} c;/ ub}{g .

$=	 o;df lvof nfUb}g .

%=	 o;nfO{ c¿ wft'eGbf sd tfkj|mddf kufNg ;lsG5 .

pkof]lutf 
!=	 o;nfO{ 3/fo;L efF8fs'F8f -k|];/ s's/, /fO;s's/ cflb_ agfpg k|of]u ul/G5 .

@=	 of] xn'sf ePsfn] xjfO{hxfh agfpg k|of]u ul/G5 .

#=	 of] ljB't\\ tf/x¿ / ljB'tLo ;fdu|L agfpg k|of]u ul/G5 .

$=	 o;sf] w'nf] /ª agfpg k|of]u ul/G5 .

%=	 kftf jf tf/ agfO{ ;fdfg a]g{ o;sf] k|of]u ul/G5 .

^=	 tf/sf] hfnL agfO{ ljleGg sfddf o;sf] k|of]u ul/G5 .

&=	 o;sf] l;Ssf agfpg / ldl>t wft' agfpg k|of]u ul/G5 .

*=	 of] vfB j:t' ;'/Iff ug]{ aflx/L vf]n agfpg / Koflsª (packing) ug]{ 

	 -h:t} M la:s'6, rsn]6_ vf]ndf leqk6\l6 n]kg ul/G5 .
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l;lnsg (Silicon-Si)

l;lnsg k|s[ltdf z'4 ¿kdf kfOFb}g . of] of}lussf ¿kdf k|z:t dfqfdf kfOG5 . 
o;sf] k|d'v ;|f]t afn'jf jf l;lnsf (silicon dioxide–SiO2) xf] . of] ljleGg wft'sf] 
l;lns]6 of}lussf ¿kdf df6fdf klg kfOG5 . of] Pp6f cw{ wft' xf] . o;n] wft' / 
cwft' b'j}sf] u'0f b]vfpF5 . 

u'0fx¿ 
!=	 l;lnsg cw{ wft' xf] .

@=	 of] 7f]; / v}/f] x'G5 .

#=	 o;sf] agfj6 dl0fe (crystalline) / w'nf] (amorphous) b'j} k|sf/sf] x'G5 .

$=	 l;lnsgsf] dl0fe ljB't\\sf] sdhf]/ rfns x'G5 t/ o;sf] w'nf] ljB't\\sf]  
	 s'rfns x'G5 .

%=	 o;n] xfjf, kfgL / cDn;Fu k|ltlj|mof ub}}{g .

pkof]lutf 
!=	 sfFr (glass) agfpg o;sf] k|of]u ul/G5 .

@=	 ljleGg k|sf/sf df6fsf efF8fx¿ agfpg o;sf] k|of]u ul/G5 .

#=	 o;sf] of}lussf r6\6fgx¿, :ofG8:6f]g (sandstone) 3/, d"lt{ agfpg k|of]u 		
	 ul/G5 .

$= 	o;nfO{ On]S6«f]lgs pks/0fx¿df cw{rfns (semi–conductor) sf ¿kdf k|of]u  
	 ul/G5 .

%=	 ljleGg pks/0fnfO{ aflx/af6 kf]ln; (polish) ug{ / /+x¿ agfpg o;sf]  
	 k|of]u ul/G5 .

uGws (Sulphur-S)

uGws k|s[ltdf z'4 ¿kdf kfOG5 . k|foM Hjfnfd'vL hfg] If]qdf k|fs[lts ¿kdf  
kfOG5 . of}lussf ¿kdf ljleGg wft'sf] ;NkmfO8sf ¿kdf ;Nkm/ kfOG5 . Kofh, 
n;'g, tf]/Lsf] t]ndf klg ;Nkm/ kfOG5 . ;Nkm/ Pp6f cwft' xf] .

u'0fx¿ 
!=	 uGws k/fn h:tf] kx]Fnf] /ªsf] 6Nsg] 7f]; kbfy{ xf] .
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@=	 of] kfgLdf c3'ngzLn x'G5 .

#=	 of] tfk / ljB't\\sf] s'rfns x'G5 .

$=	 of] xfjfdf afNbf ;Nkm/ 8fOcS;fO8 aG5 .

%=	 o;n] cDn;Fu ;lhn} k|ltlj|mof ub}{g .

pkof]lutf 
!=	 uGws ;Nkm'l/s cDn (sulphuric acid) agfpg k|of]u ul/G5 .

@=	 of] cf}ifwLsf ¿kdf k|of]u ul/G5 .

#=	 of] aGb'sdf af?b agfpg, ;nfO{sf] sfF6Ldf af?b agfpg k|of]u ul/G5 .

$=	 o;nfO{ sL6gfzs cf}ifwL (insecticide) agfpg klg k|of]u ul/G5 .

%=	 o;nfO{ k6sfx¿ agfpg k|of]u ul/G5 .

kl/of]hgf sfo{ 

ltd|f] ufpF3/df s'g s'g wft', cw{ wft' / cwft'x¿ k|of]udf NofOPsf 5g\, tL kbfy{x¿ 
s'g sfdsf nflu k|of]u ul/G5, ltgLx¿sf] ;"rL agfpm .

;f/f+z 

!=	 k]l/of]l8s tflnsfsf] afofFtk{m wft', bfofFtk{m cwft' / lardf cw{ wft'  
	 /x]sf x'G5g\ .

@=	 cw{ wft'n] wft' / cwft' b'j}sf] u'0f b]vfpF5g\ .

#=	 ;'g lgl:j|mo, kx]Fnf] / 6nsbf/ wft' xf] . of] uxgf agfpg k|of]u ul/G5 .

$=	 tfdf /ftf], v}/f] ;'rfns wft' xf] . of] lah'nLsf tf/ agfpg k|of]u ul/G5 .

%=	 rfFbL ;]tf], 6Nsg] / clt ;'rfns wft' xf] .

^=	 kmnfd sfnf], v}/f] / s8f wft' xf] . of] ljleGg efF8fs'F8f / 58 agfpg k|of]u  
	 ul/G5 .

&=	 cfNdf]lgod ;]tf], xn'sf / lvof gnfUg] wft' xf] . of] xjfO{hxfh agfpg,  
	 ;fdfg afFWg] 8f]/L, kftf agfpg k|of]u ul/G5 .

*=	 l;lnsgnfO{ cw{rfnssf ¿kdf On]S6«f]lgs pks/0fdf k|of]u ul/G5 .

(=	 ;Nkm/ -uGws_ cf}ifwL agfpg / af?b, k6sf agfpg k|of]u ul/G5 .
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cEof; 

!=	 vfnL 7fp“df ldNbf] zAb e/ M 

	 -s_ 	k]l/of]l8s tflnsfsf] afofFtk{m ============= /x]sf x'G5g\ .

	 -v_ 	cw{ wft'n] wft' / ============= b'j}sf] u'0f b]vfpF5 .

	 -u_ 	;'g =================== /ªsf] 6lNsg] wft' xf] .

	 -3_ 	;a}eGbf /fd|f] ;'rfns wft' ============= xf] .

	 -ª_ 	xjfO{hxfh agfpg =============== k|of]u ul/G5 .

@= 	5f]6f] pQ/ n]v M 

	 -s_ 	;'g s:tf] cj:yfdf sxfF kfOG5 <

	 -v_ 	x]df6fO6 wfpaf6 s'g wft' lgsflnG5 <

	 -u_ 	bfFtsf] vfnL 7fpFdf s'g wft' /fv]/ el/G5 <

	 -3_ 	ljB't\Lo tf/x¿ agfpg k|foM s'g wft' k|of]u ul/G5 <

	 -ª_ 	uGws eg]sf] s] xf], of] s'g s'g sfddf k|of]u ul/G5 <

	 -r_ 	l;lnsgsf] d'Vo pkof]lutf n]v .

#= 	k]l/of]l8s tflnsfdf wft', cwft' / cw{ wft'sf] :yfgaf/] n]v .

$= 	lgDglnlvt wft'sf tLg tLgcf]6f u'0fx¿ n]v M

	 ;'g, rfFbL, tfdf, kmnfd, cfNdf]lgod .

%=	 lgDglnlvt tŒjsf pkof]lutf n]v M

	 l;lnsg, uGws, kmnfd, tfdf .

^=	 xjfO{hxfhsf ;fdfg agfpg lsg cfNdf]lgod wft'sf] k|of]u ul/G5 <
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xfdLn] vfg] :ofp, ;'Gtnf, sfutL, cdnfdf cDn x'G5 . xfdLn] 3/ kf]Tg jf  
/ª\ufpg k|of]u ul/g] r'g Iff/ xf] . To;}u/L vfg] g'g nj0f xf] . o;/L xfdLn] ljleGg 
cDn, Iff/ / nj0f k|of]udf NofO/x]sf 5f}F .

cDn (Acid)

cDn eGgfn] ;fwf/0ftof cldnf] kbfy{nfO{ hgfpF5 . /;fog lj1fgdf o;sf] cy{ 
cldnf] dfq xf]Og . s]xL cDnx¿ cldnf] gx'g klg ;S5g\ . t/ clwsf+z cDnx¿ 
cldnf] g} x'G5g\, h:t} M ;fOl6«s cDn, xfO8«f]Snf]l/s cDn, 6f6{l/s cDn, NoflS6s 
cDn . ;a} cDnsf] :jfb lng' x'Fb}g lsgeg] s8f cDnn] 5fnf hnfpg ;S5 . s8f 
cDnnfO{ t]hfa klg eGg] ul/G5 . jf:tjdf cDn eg]sf] s] xf] t <

kfgLdf 3'Nbf wg ljB'tLo rfh{o'St xfO8«f]hg (H+) lbg] kbfy{nfO{ cDn elgG5 . H+ 

nfO{ xfO8«f]hg cfof]g elgG5 . cDn d'Vo b'O{ k|sf/sf x'G5g\ . 

-s_ k|fª\ufl/s cDn (organic acid)   -v_ ck|fª\ufl/s cDn (inorganic acid) 

hLjhGt' jf jg:kltdf kfOg] cDnnfO{ k|fª\ufl/s cDn elgG5, h:t} M ;fOl6«s cDn, 
NoflS6s cDn, 6f6{l/s cDn . k|of]uzfnfdf agfOg] cDnnfO{ ck|fª\ufl/s cDn  
elgG5, h:t} M xfO8«f]Snf]l/s cDn (HCl), ;Nkm\o'l/s cDn (H2S04), gfOl6«s cDn 
(HNO3) .

cDnsf u'0fx¿ (Properties of Acid)

ef}lts u'0fx¿ (Physical Properties)

!= cDnsf] :jfb k|foM cldnf] x'G5 . s8f cDnx¿ xfgLsf/s x'g] ePsfn] :jfb lng' x'Gg .

@= cDnn] lgnf] ln6d; sfuhnfO{ /ftf] /ªdf kl/0ft ub{5 .

		    

cDn, Iff/ / nj0f
(Acid, Base and Salt)!$!$



118	 lj1fg tyf jftfj/0f, sIff–* lj1fg tyf jftfj/0f, sIff–*		  119

#= cDnn] ldyfOn c/]GhnfO{ /ftf] /ªdf kl/0ft ub{5 .

$= cDnn] k]mgf]Nkmyflngsf] /ªdf kl/jt{g NofpFb}g .

/f;folgs u'0fx¿ (Chemical Properties)

!= 	 cDnn] wft';Fu k|ltlj|mof ubf{ xfO88«f]hg Uof; aG5 .

@= 	cDn / Iff/lar k|ltlj|mof x'Fbf nj0f / kfgL aG5 .

#= 	 cDnn] kfgLdf H+ cfof]g lbG5 .

cDnsf] pkof]lutfx¿ (Uses)

cDnnfO{ ljleGg sfo{ ug{ k|of]udf NofOG5 . cDnsf s]xL dxŒjk"0f{ pkof]lutfx¿ 
o; k|sf/ 5g\ M

	 cDn						     k|of]u

 -s_ ;Nkm\o'l/s cDn (H2SO4)			
pBf]u, snsf/vfgf tyf k|of]uzfnfdf                                                                                      

	 xfO8«f]Snf]l/s cDn (HCl)			  ljleGg sfdsf nflu k|of]u ug{

     
	 gfOl6«s cDn (HNO3)

 -v_ sfaf]{lgs cDn (H2CO3)			  ;f]8fkfgL, sf]sfsf]nf, lao/nufot 		
							       k]o kbfy{df k|of]u ug{ 

 -u_ Pl;l6s cDn / e]g]u/ (CH3COOH)	 crf/ agfpg 

b}lgs hLjgdf k|of]udf cfpg] s]xL cDnx¿ / ltgsf ;|f]]t 

	 cDnsf] gfd		  ;|f]t

 != 	;fOl6«s cDn	 != 	 sfutL, uf]ne]F8f

 @= 	6f6{l/s cDn	 @= 	ef]u6] h:tf kmnk"mn

 #= 	cShflns cDn	 #= 	 r/L cldnf]

 $= P:slj{s cDn	 $= 	cldnf] kmnk"mn

 %= 	NoflS6s cDn 	 %= 	b'w, bxL

 ^= 	kmld{s cDn	 ^= 	 sldnfn] xfdLnfO{ lrNbf lgsfNg] cDn 



118	 lj1fg tyf jftfj/0f, sIff–* lj1fg tyf jftfj/0f, sIff–*		  119

Iff/ (Base) 

wft'sf] cS;fO8 jf xfO8«f]S;fO8nfO{ Iff/ elgG5 . Iff/n] cDn;Fu k|ltlj|mof u/L 
nj0f / kfgL agfpF5 . kfgLdf 3'Ng] Iff/nfO{ cNsfnL elgG5 . kfgLdf cNsfnLn] 
(OH)– cfof]g lbG5 .

s]xL dxŒjk"0f{ Iff/x¿ 

	 Iff/sf] gfd			   c0f' ;"q

	 ;f]l8od cS;fO8		 	 Na2O

	 ;f]l8od xfO8«f]S;fO8		  NaOH

	 kf]6fl;od cS;fO8		  K2O

	 kf]6fl;od xfO8«f]S;fO8	 	 KOH

	 DofUg]l;od cS;fO8		  MgO

	 DofUg]l;od xfO8«f]S;fO8		 Mg(OH)2

Iff/sf u'0fx¿ (Properties of Base)

	 ef}lts u'0fx¿ (Physical Properties)

!=	 Iff/sf] :jfb k|foM 6/f]{ x'G5 . t/ ;a} Iff/sf] :jfb lng' x'Fb}g . s8f Iff/n] kf]Ng jf  
	 hnfpg ;S5 .

@=	 s]xL Iff/sf] 3f]nnfO{ 5'Fbf lrKnf] x'G5 .

#=	 Iff/n] /ftf] ln6d;nfO{ lgnf] /ªdf kl/0ft ub{5 .

$=	 Iff/n] ldyfOn c/]GhnfO{ kx]Fnf] /ªdf kl/0ft ub{5 .

%=	 Iff/n] k]mgf]NkmyflngnfO{ u'nfkmL /ªdf kl/0ft ub{5 .

/f;folgs u'0fx¿ (Chemical Properties)

!=	 Iff/ / cDnlar /f;folgs k|ltlj|mof x'Fbf nj0f / kfgL aG5 .

@=	 Iff/ / sfa{g8fOcS;fO8lar k|ltlj|mof eO{ sfaf]{g]6 aG5 .
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Iff/sf pkof]lutfx¿ (Uses)

Iff/sf s]xL dxŒjk"0f{ pkof]lutfx¿ o; k|sf/ 5g\ M

	 Iff/sf] gfd 		  pkof]u

 != 	;f]l8od xfO8«f]cS;fO8 (NaOH)	 != 	 ;fa'g / sfuh agfpg

 @= 	kf]6fl;od xfO8«f]cS;fO8 (KOH)	 @= 	 n'uf w'g / la?jfdf dnsf ¿kdf

 #= 	PNd'lgod xfO8«f]cS;fO8 Al(OH)3 /	 #= 	 cDnlkQ -Uofl:6s_ /f]usf] 		
	 DofUg]l;od xfO8«f]cS;fO8 Mg(OH)2   		 cf}ifwLsf ¿kdf 

 $= 	r'gkfgL -SoflN;od xfO8«f]cS;fO8_	 $= 	k|of]uzfnfdf k|of]u ug{, kfgLsf] 		
	 Ca(OH)2		  s8fkg x6fpg

 %= 	Pdf]lgod xfO8«f]cS;fO8 (NH4OH)	 %= 	/f;folgs dn, Knfl:6s agfpg

nj0f (Salt) 

nj0f Ps k|sf/sf] t6:y (neutral) kbfy{ xf] . o;df cDnLo jf Iff/Lo u'0fx¿  
x'Fb}gg\ . s]xL nj0fx¿ g'lgnf / s]xL lttf x'G5 . s'g} :jfbljxLg klg x'G5g\ . k|foM 
cDn / Iff/ ldnL nj0f aG5 .

nj0fsf u'0fx¿ (Properties of Salt)

!=	 nj0fsf] :jfb g'lgnf] x'G5 . w]/}h;f] nj0f lttf x'G5g\ .

@=	 nj0fn] ln6d; sfuh, ldyfOn c/]Gh / k]mgf]Nkmyflngdf c;/ k'¥ofpFb}g .

#=	 nj0fx¿ k|foM kfgLdf 3'ngzLn x'G5g\ . 

$=	 nj0fx¿ s]xL ;]tf] / s]xL /ª\uLg x'G5g\ .
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nj0fsf] pkof]lutf (Uses of Salt)

b}lgs hLjgdf nj0fnfO{ ljleGg sfddf k|of]u ul/G5 . tL o; k|sf/ 5g\ M

	 nj0fsf] gfd		  pkof]u

 != ;f]l8od Snf]/fO8 (NaCl)	 != 	vfgsf nflu

 @= sk/;Nk]m6 (CuSO4) -lgnf]t'yf]_	 @= 	sL6gfzs cf}ifwLsf ¿kdf k|of]u ug{

 #= DofUg]l;od ;Nk]m6 (MgSO4)	 #= 	slAhot x'Fbf cf}ifwLsf ¿kdf k|of]u ug{

 $= SoflN;od ;Nk]m6 (CaSO4)	 $= 	efFlrPsf] xf8 hf]8\g] -Knf:6/  
				    ug]{_, l;d]G6df ld;fpg

 %= ;f]l8od sfaf]{g]6 (Na2CO3)	 %= 	;fa'g, l86/h]G6 tyf Unf; agfpg

 ^= ;f]l8od afOsfaf]{g]6 (NaHCO3)	 ^= 	a]lsª kfp8/ agfpg

 &= Pdf]lgod ;Nk]m6 (NH4)2SO4	 &= 	/f;folgs dnsf ¿kdf k|of]u ug{

;"rs kbfy{ (Indicator)

xfdLn] b}lgs hLjgdf ljleGg /;fogx¿ k|of]u ub{5f}F . tL /;fogx¿ cDnLo, Iff/Lo 
jf t6:y eg]/ ;lhn} lrGg ;lsFb}g . o;sf nflu s]xL /;fogsf] k|of]u ug'{kb{5 . oL 
/;fognfO{ ;"rs kbfy{ elgG5 .

s'g} j:t' cDn jf Iff/ s] xf] egL 5'6\ofpgsf nflu k|of]u ul/g] /;fognfO{ ;"rs 
kbfy{ (indicator) elgG5, h:t} M ln6d; sfuh, ldyfOn c/]Gh, k]mgf]Nkmyflng . 
oL kbfy{n] cfkm\gf] /ªdf kl/jt{g NofO{ cDn, Iff/ jf t6:y kbfy{ 5'6\ofpg ;xof]u  
ub{5g\, h:t} M

	 ;"rs kbfy{		  cDn		  Iff/ 		  nj0f

	 /ftf] ln6d;		  /ftf]		  lgnf]		  t6:y

	 lgnf] ln6d;		  /ftf]		  lgnf] 		  t6:y

	 ldyfOn c/]Gh		  /ftf] 		  kx]Fnf]		  t6:y

	 k]mgf]Nkmyflng		  /ª\xLg 		 u'nfkmL		 t6:y
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;"rs kbfy{n] /;fognfO{ cDnLo jf Iff/Lo dfq 5'6\ofpg ;S5 t/ To;sf] s8f kg 
yfxf lbg ;Sb}g . cDn / Iff/sf] s8fkg yfxf kfpg o'lge;{n ;"rs kbfy{ (universal 

indicator) sf] k|of]u ug'{kb{5 . w]/} k|sf/sf /ª ePsf ;"rs kbfy{x¿ ldnfO{ o'lge;{n 
;"rs kbfy{ agfOPsf] x'G5 . 
;"rs kbfy{df /ftf] / uf9f /ftf] /ªn] cDnnfO{ hgfpF5 eg] lgnf] / uf9f lgnf]  
/ªn] Iff/nfO{ hgfpF5 . xl/of] /ªn] t6:y hgfpF5 . o'lge;{n ;"rssf /ªx¿nfO{ pH  
:s]nn] hgfOG5 . 

pH :s]n (pH Scale)

o; :s]ndf 1 b]lv 14 ;Dd ;ª\Vofx¿ x'G5g\ . clt s8f cDnnfO{ :s]ndf 1,2  
cª\sn]  / clt s8f Iff/nfO{ 13,14 n] hgfOG5 . t6:y kbfy{sf] pH dfg 7 x'G5 .

pH nfO{ pH ld6/n] klg gfKg ;lsG5 . pH ld6/df s'g} 3f]nsf] pH l;wf b]vfpF5 .  
o;/L pH :s]nn] cDn jf Iff/sf] s8f kg b]vfpF5 .

lj|mofsnfk !

tLg cf]6f ;kmf k/LIf0f gnL (test tube) n]pm . Pp6f k/LIf0f gnLdf cDn,  
bf];|f]df Iff/ / t];|f]df nj0fsf] 3f]n /fv . ca, Pp6f /ftf] ln6d; sfuhsf] 6'j|mf 
j|mdzM tLgcf]6} k/LIf0f gnLdf /fv / x]/ . s'g s'gdf s] s] kl/jt{g eof], o;}u/L  
k|To]sdf lgnf] ln6d; sfuh /fv]/ x]/ . ca s] kl/jt{g kfof}, lgisif{ n]v .

lj|mofsnfk @

k"mnx¿sf /ª\uLg s]xL k'ikbnx¿ n]pm . oL k"mnx¿ / afn'jf ld;fO{ vndf /fd|f];Fu  
lkFw . To;kl5 To;df cNsf]xn ld;fpm . k"mnsf] /ª\uLg tŒj cNsf]xndf 3f]lnG5 . 
ca, 5fGg] sfuh (filter paper) sf] ;xfotfn] afn'jf / g3f]lng] kbfy{ 5'6\ofpm . 5fg]/ 
cfPsf] emf]nnfO{ af]tndf hDdf u/]/ /fv . of] 3f]ndf sfuhsf 6'j|mfx¿ 8'afP/ lemsL  
;'sfpm . o;/L ln6d; sfuh agfpg ;lsG5 . To;}u/L Pp6f k/LIf0f gnL (test 

tube) df cDn / csf]{df Iff/ /fv . oL k|To]s k/LIf0f gnLdf Ps Ps 6'j|mf ln6d; 
/fv]/ x]/ . logsf] /ªdf s] kl/jt{g cfpF5, n]v .

1	 2	 3	 4	 5	 6	 7	 8	 9	 10	 11	 12	 13	 14

t6:ycDnLo Iff/Lo
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k|of]ufTds lj|mofsnfk 

!=	 lj|mofsnfk ! u/L ln6d;sf] ;xfotfn] cDn, Iff/ / nj0f 5'6\ofP/ b]vfpm .

@=	 lj|mofsnfk @ sf cfwf/df ln6d; sfuh tof/ kf/ . cDn / Iff/sf] 3f]ndf  
	 pSt sfuh /fVbf s'g s'g /ªdf kl/jt{g eof], cjnf]sg u/ / lgisif{ n]v .

;f/f+z 

!=	 kfgLsf] 3f]ndf H+ cfof]g lbg] /;fognfO{ cDn elgG5 . 

@=	 wft'sf] cS;fO8 jf xfO8«f]cS;fO8nfO{ Iff/ elgG5 .

#=	 cDn / Iff/ ldnL ag]sf] t6:y kbfy{ g} nj0f xf] .

$=	 ;fwf/0ftof cDn cldnf], Iff/ 6/f]{ / nj0f g'lgnf], tLtf] jf :jfbxLg x'G5 .

%=	 cDndf ln6d; sfuh /ftf] x'G5 eg] Iff/df lgnf] /ªdf ablnG5 .

^=	 cDn, Iff/ / nj0f lrGg k|of]u ul/g] kbfy{nfO{ ;"rs kbfy{ elgG5 .

&=	 cDn jf Iff/sf] s8fkg pH :s]nåf/f gflkG5 .

cEof;

!= 	5f]6f] pQ/ n]v M  

	 -s_ 	cDn eg]sf] s] xf] <

	 -v_ 	k|of]uzfnfdf agfOg] tLgcf]6f cDnx¿sf] gfd n]v .

	 -u_ 	Iff/ eg]sf] s] xf], s'g} rf/cf]6f pbfx/0f b]pm .

	 -#_ 	;"rs kbfy{ eg]sf] s] xf], s'g} tLgcf]6f ;"rs kbfy{sf] gfd n]v .

	 -ª_ 	pH :s]n eg]sf] s] xf], o;sf] dfg sltb]lv slt;Dd x'G5, n]v . 

	 -r_ 	t6:y kbfy{sf] pH dfg slt x'G5 <
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@= 	km/s n]v M 

	 -s_ cDn / Iff/ 		 -v_ ;"rs kbfy{ / o'lge;{n ;"rs kbfy{ 

#=	 sf/0f b]pm M

	 -s_ 	lsg sfutL / cdnf cldnf] x'G5 <

	 -v_ lsg cDnnfO{ ;fjwfgLk"j{s rnfpg'kb{5 <

	 -u_ lsg l;:g' 5'Fbf kf]N5 <

	 -3_ lsg sldnfn] lrNbf kf]N5 <

	 -ª_ Uofl:6«s x'Fbf lsg Pn'ldlgod xfO8«f]cS;fO8 ePsf] cf}ifwL vfOG5 < 

$= 	cDnsf s'g} rf/cf]6f u'0fx¿ n]v .

%= 	Iff/sf s'g} rf/cf]6f u'0fx¿ n]v .

^= 	b}lgs hLjgdf k|of]u ul/g] tLg tLgcf]6f cDn, Iff/ / nj0fx¿sf] gfd /  
	 sfd n]v .

&= 	nj0f s;/L aG5, n]v .

*= 	k"mnaf6 ln6d; s;/L agfpg ;lsG5, n]v .

(= 	nj0fsf s'g} tLgcf]6f u'0fx¿ n]v .

!)= 	cDn, Iff/ / nj0fn] ljleGg ;"rs kbfy{x¿df s] k|efj kf5{, tflnsf  
	 agfO{ b]vfpm .

!!= 	lgDglnlvt /;fogx¿ s'g s'g sfddf k|of]u ul/G5, n]v M

	 -s_ sfaf]{lgs cDn 	 -v_ Pl;l6s cDn	 -u_ ;f]l8od xfO8«f]cS;fO8 

	 -3_ ;f]l8od Snf]/fO8	 -ª_ Pdf]lgod ;Nk]m6 
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kfgL (Water)

k[YjLdf kfOg] ;a}eGbf pkof]uL kbfy{ kfgL xf] . k[YjLsf] nueu &! k|ltzt e"efu 
kfgLn] 9fs]sf] 5 . kfgL 7f];, t/n / Uof“; tLg cf]6} cj:yfdf kfOG5 . xfjfdf afkm,  
t';f/f] tyf afbnsf ¿kdf kfgL /xG5 . cUnf kxf8sf] 6'Kkfdf lxpFsf ¿kdf kfOG5 . 
hldgsf] ;txdf tfn, kf]v/L, gbL tyf ;d'b|df t/n ¿kdf /x]sf] x'G5 . hldgd'lgsf] 
kfgL s'jf, Ogf/, wf/f, rfksn -6\o'a]n_ af6 aflx/ NofO{ k|of]u ul/G5 . kfgLnfO{ 
lkpg, g'xfpg, n'uf w'g, vfgf ksfpg, af]6la?jfdf xfNg, sf/vfgfsf] sfddf k|of]u  
ul/G5 .

kfgLsf u'0fx¿ (Properties of Water)

ef}lts u'0fx¿ (Physical Properties)

!= 	 z'4 kfgL /ª\xLg, uGwxLg / :jfb/lxt x'G5 .

@= 	7f];, t/n / Uof“; tLgcf]6f cj:yfdf kfgL kfOG5 .

#= 	 kfgL kf/bz{s x'G5 .

$= 	kfgL tfksf] s'rfns x'G5 .

%= 	kfgL 0°C tfkj|mddf hd]/ a/km / 100°C tfkj|mddf pDn]/ afkm aG5 .

^= 	 kfgL a9L k|of]u x'g] 3f]ns kbfy{ xf] .

/f;folgs u'0fx¿ (Chemical Properties)

!=	 b'O{ efu xfO8«f]hg / Ps efu clS;hg ldn]/ kfgL (H2O) aG5 .

@=	 kfgL t6:y kbfy{ xf] . z'4 kfgLdf cDnLo jf Iff/Lo u'0f x'Fb}g .

		    

s]xL pkof]uL /;fogx¿
(Some Useful Chemicals)!%!%
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s8f / g/d kfgL (Hard and Soft Water)

s'jf, Ogf/ jf 6\o'a]naf6 lgsfn]sf] kfgLn] g'xfpg] / n'uf w'g] u/]sf 5f} < s'jf, d"n 
jf Ogf/af6 lems]sf] kfgLn] g'xfpFbf skfn Rofk Rofk nfUg], don ghfg], n'uf w'Fbf 
lkmFh gcfpg] klg x'g ;S5 . o:tf] lsg x'G5 xf]nf <

kfgL d'Vo b'O{ k|sf/sf x'G5g\ M

	  -!_ g/d kfgL (soft water)		  -@_ s8f kfgL (hard water)

!= 	g/d kfgL (Soft Water) : ;fwf/0ftof n'uf w'Fbf ;fa'gl;t ;lhn} lkmFh cfpg] 	
kfgLnfO{ g/d kfgL (soft water) elgG5, h:t} M jiff{sf] kfgL, z'4 kfgL (distilled 
water) .

@= 	s8f kfgL (Hard Water) : ;fa'g;Fu ;lhn} lkmFh gcfpg] kfgLnfO{ s8f kfgL (hard 

water) elgG5, h:t} M s'jf, Ogf/, kxf8af6 lg:s]sf] d"nsf] kfgL .

kfgLsf] s8fkg (Hardness of Water)

kfgL dxŒjk"0f{ 3f]ns kbfy{ xf] . To;}n] w]/} /f;folgs kbfy{x¿ kfgLdf 3'n]/ /x]sf 
x'G5g\ . kfgLdf 3'n]/ /x]sf sltko kbfy{x¿ hGt' tyf jg:kltnfO{ pkof]uL / sltko 
xflgsf/s klg x'G5g\ . kfgLdf wft'sf nj0fx¿ klg 3'n]/ /x]sf x'G5g\ . log} kfgLdf 
3'ngzLn wft'sf nj0fx¿n] kfgLdf s8fkg NofpF5 . d'Votof kfgLdf SoflN;od / 
DofUg]l;odsf nj0fx¿ 3'n]/ /xFbf s8fkg cfpF5 .

lj|mofsnfk !

ltd|f] jf;:yfg j/k/sf ;|f]tx¿af6 kfgL ;ª\sng u/ .

lrq g+= 15.1

-v_ -u_-s_

;ª\sng ul/Psf kfgLsf] gd'gfnfO{ lrqdf  
b]vfP h:t} km/s km/s 6]:6 6\o'adf ;dfg 
dfqfdf /fv . Pp6f las/df :ofDk' jf 
;fa'gsf] 3f]n agfpm . Pp6f 8«k/sf] ;xfotfn]  
k|To]s 6]:6 6\o'adf kfFr kfFr yf]kf hlt ;fa'gsf]  
3f]n /fv . ca ;a} 6]:6 6\o'jnfO{ kfn}kfnf] 
xNnfP/ x]/ . ;lhnf];Fu lkmFh cfpg] 6]:6 6\o'adf 
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/x]sf] kfgL ;a}eGbf g/d x'G5 . olb 6]:6 6\o'asf] kfgLdf sd lkmFh cfpF5 jf lkmFh 
cfpFb}g eg] Tof] s8f kfgL xf] . o;/L s8f / g/d kfgL 5'6\ofpg ;lsG5 .

kfgLsf] s8fkgsf k|sf/x¿ (Types of Hardness of Water)

kfgLsf] s8fkg b'O{ k|sf/sf x'G5g\ M

	 -s_	 c:yfoL s8fkg (Temporary Hardness)

	 -v_	 :yfoL s8fkg (Permanent Harness)

-s_	 c:yfoL s8fkg (Temporary Hardness) : kfgLdf SoflN;od afOsfaf]{g]6 /  
DofUg]l;od afOsfaf]{g]6 nj0fx¿ 3'n]/ /x]sf] s8fkgnfO{ c:yfoL s8fkg elgG5 .

-v_	 :yfoL s8fkg (Permanent Hardness) M kfgLdf SoflN;od ;Nkm]6, SoflN;od  
Snf]/fO8, DofUg]l;od ;Nkm]6, DofUg]l;od Snf]/fO8 nj0fx¿ 3'n]/ /x]sf]] 
s8fkgnfO{ :yfoL s8fkg elgG5 .

s8fkg x6fpg] tl/sf (Removal of Hardness)

kfgLdf 3'n]/ /x]sf 3'ngzLn nj0fx¿nfO{ c3'ngzLn kbfy{df kl/jt{g u/]/ kfgLsf] 
s8fkg x6fpg ;lsG5 .

kfgLsf] c:yfoL s8fkg x6fpg] tl/sf

c:yfoL s8fkg ePsf] kfgLnfO{ pdfn]/ s8fkg x6fpg ;lsG5 . c:yfoL s8fkg 
ePsf] kfgLdf SoflN;od afOsfaf]{g]6 / DofUg]l;od afOsfaf]{g]6 nj0fx¿ 3'n]/  
/x]sf x'G5g\ . o:tf] kfgLnfO{ pdfNbf ToxfF /x]sf SoflN;od afOsfaf]{g]6 / DofUg]
l;od afOsfaf]{g]6 nj0fx¿ 6'lj|mP/ c3'ngzLn kbfy{ aG5 . oL c3'ngzLn kbfy{x¿ 
lylu|P/ hfgfn] kfgLsf] s8fkg x6\5 / ;fa'g;Fu ;lhn} lkmFh lbG5 .

lj|mofsnfk @

lrq g+= 15.2

-v_ -u_-s_

Pp6f las/ n]pm / cfwf hlt kfgL /fv . 
To;df Ps rDrf hlt SoflN;od afOsfaf]{g]6 jf  
DofUg]l;od afOsfaf]{g]6 ld;fP/ rnfpm . ca 
To;sf] s]xL efu 6]:6 6\o'adf /fv . csf]{  
las/df ;fa'gsf] 3f]n agfpm . pSt ;fa'gsf] 
3f]naf6 s]xL yf]kf 6]:6 6\o'jdf /fv . ca 6]:6 
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6\o'anfO{ hf]8n] xNnfpm . ToxfF lkmFh cfpF5 ls cfpFb}g x]/ . o;df lkmFh cfpFb}g 
lsgeg] ToxfF s8fkg ePsf] kfgL 5 . ca klxnf] las/df /x]sf] kfgLnfO{ pdfn]/ 
lr;f] x'g b]pm . lr;f] ePkl5 To;df km]l/ ;fa'gsf] 3f]nsf s]xL yf]kf /fv]/ xNnfP/ 
x]/ . ca ;fa'gsf] lkmFh cfpF5 . o;/L c:yfoL s8fkg ePsf] kfgLnfO{ ttfP/ To;sf] 
s8fkg x6fpg ;lsG5 eGg] s'/f yfxf kfpg ;lsG5 .

kfgLsf] :yfoL s8fkg x6fpg] tl/sf

:yfoL s8fkg ePsf] kfgLnfO{ ttfP/ o;sf] s8fkg x6fpg ;lsFb}g . o:tf] s8fkg 
ePsf] kfgLnfO{ n'uf w'g] ;f]8f -;f]l8od sfaf]{g]6, (Na2CO3) ;Fu ld;fP/ s8fkg 
x6fpg ;lsG5 . ;f]l8od sfaf]{g]6n] kfgLdf 3'ln/x]sf] SoflN;od / DofUg]l;od  
nj0f;Fu k|ltlj|mof u/L c3'ngzLn SoflN;od / DofUg]l;od sfaf]{g]6x¿ tof/ x'G5 
h'g lylu|g uO{ kfgLsf] s8fkg x6\5 . 

lj|mofsnfk #

las/df cfwf hlt kfgL /fv . To;df clnslt SoflN;od Snf]/fO8 jf DofUg]l;od 
Snf]/fO8 ld;fP/ 3f]n agfpm . o;sf] s]xL efu 6]:6 6\o'adf lnP/ To;df ;fa'gsf] 
3f]nsf] s]xL yf]kf ld;fP/ rnfpm . ToxfF lkmFh cfpFb}g lsgeg] of] s8fkg ePsf] 
kfgL xf] . ca las/sf] kfgLdf Ps rDrf hlt n'uf w'g] ;f]8f ld;fP/ rnfpm .  
km]l/ o;af6 clnslt kfgL 6]:6 6\o'adf lnP/ To;df ;fa'gsf] 2/4 yf]kf 3f]n /fv]/ 
x]/ . ToxfF ;fa'gsf] lkmFh cfpF5 . o;/L :yfoL s8fkg ePsf] kfgLdf n'uf w'g] ;f]8f 
ld;fpFbf s8fkg x/fpF5 eGg] s'/f k|bz{g ug{ klg ;lsG5 .

;f]l8od sfaf]{g]6 (Sodium Carbonate)

;f]l8od sfaf]{g]6 ax'pkof]uL /;fog xf] . o;nfO{ n'uf w'g] ;f]8f (washing soda) 

klg elgG5 . of] ;f]l8od wft'sf] of}lus xf] . o;sf] c0f' ;"q Na2CO3 xf] . of] ;]tf]  
w'nf]sf ¿kdf kfOG5 . o;df Iff/Lo u'0f x'G5 .

pkof]lutf (Uses)

!=	 o;nfO{ ;fa''g agfpg k|of]u ul/G5 .

@=	 sfuh lgdf{0f ug{ o;sf] k|of]u ul/G5 .
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#=	 ljleGg k|sf/sf sfFr agfpg o;sf] k|of]u ul/G5 .

$=	 kfgLsf] s8fkg x6fO{ g/d kfgL agfpg klg k|of]u ul/G5 .

%= 	 k|of]uzfnfdf sfl:6s ;f]8f agfpg] nufot ljleGg sfo{df o;sf] k|of]u ul/G5 .

;f]l8od afOsfaf]{g]6 (Sodium Bicarbonate)

of] ;f]l8od wft'af6 ag]sf] pkof]uL /;fog xf] . o;nfO{ vfg] ;f]8f klg elgG5 . o;sf] 
cf0fljs ;"q NaHCO3 xf] . of] ;]tf] 7f]; kbfy{sf ¿kdf kfOG5 . of] kfgLdf 3'ngzLn  
x'G5 . ;f]l8od afOsfaf]{g]6nfO{ kf]6fl;od xfO8«f]hg 6f6«]{6;Fu ld;fP/ a]lsª kfp8/ 
(baking powder) agfOG5 . of] a]lsª kfp8/ a]s/L pBf]ux¿df la:s'6, s]s, kfp/f]6L  
km'nfpgsf nflu k|of]u ul/G5 .

pkof]lutf (Uses)

!= 	 a}lsª kfp8/ agfpg o;sf] k|of]u ul/G5 . 

@= 	cf}ifwLsf ¿kdf k]6 (stomach) df sfa{g 8fOcS;fO8 Uof; pTkfbg ug{ cDnLokgf  
	 x6fpg o;sf] k|of]u ul/G5 .

#= 	 g/d k]o kbfy{ agfpg klg k|of]u ul/G5 .

$= 	o;nfO{ cfuf] lgefpg] oGq (fire extinguisher) df k|of]u ul/G5 .

ljrf/0fLo k|Zg 

xf]6nx¿df eft ksfpFbf vfg] ;f]8f k|of]u u/]sf] kfOG5, lsg xf]nf <

lUn;]/f]n (Glycerol)

lUn;]/f]nnfO{ lUnl;l/g klg elgG5 . of] k|fª\ufl/s of}lus k|f]k]gaf6 agfOG5 . of] 
cNsf]xn (alcohol) ;d"xdf kb{5 . o;sf] c0f' ;"q C3H5(OH)3 xf] . of] /ª\xLg u'lnof] 
:jfb ePsf] afSnf] t/n kbfy{ xf] . of] kfgLdf 3'N5 .

pkof]lutf (Uses)

!=	 lUn;]/f]n cf}ifwL agfpg, lk|lG6ª d;L -5fKg] d;L_ / :6\ofDk Kof8sf] d;L agfpg   
	 k|of]u ul/G5 .

@=	 5fnf km'6\gaf6 hf]ufpg o;sf] k|of]u ul/G5 .
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#=	 pRr :t/sf] g'xfpg] ;fa'g agfpg o;sf] k|of]u ul/G5 .

$=	 ld7fO{ agfpg k|of]u ul/G5 .

%=	 kmnk"mn / vfB kbfy{nfO{ g;'sfO{ tyf gs'xfO{ cf]l;nf] agfpg o;sf] k|of]u  
	 ul/G5 .

lj|mofsnfk $

clnslt lUn;]/f]n n]pm . o;nfO{ xftuf]8fdf bn]/ x]/ s:tf] b]lvG5 . o;nfO{  
lha|f]df nufO{ :jfb lnP/ x]/ . s:tf] :jfb x'G5, n]v .

ljrf/0fLo k|Zg 

hf8f]sf] ;dodf dflg;n] xftuf]8fdf lUn;]/f]n nufpF5g\, lsg <

kl/of]hgf sfo{ 

ltd|f] 3/df s'g s'g /;fogx¿ k|of]u ul/G5, gfd n]v / tL /;fogx¿ s'g s'g  
k|of]hgsf nflu pkof]u ul/G5, tflnsf agfO{ n]v .

j|m=;=		 /;fogx¿			   pkof]lutf

!=		  ;f]l8od sfaf]{g]6		   n'uf w'g

@=		  ======		  ======

#=		  ======		  ======

k|of]ufTds lj|mofsnfk

!= 	 lj|mofsnfk ! cWoog u/L g/d kfgL / s8f kfgL 5'6\ofpm .

@= 	 lj|mofsnfk @ / # cWoog u/L kfgLsf] s8fkg x6fpg] ljlwsf] k|bz{g u/ .

;f/f+z

!= 	kfgL dxŒjk"0f{ 3f]ns kbfy{ xf] .
@=	 z'4 kfgL /ª\xLg, uGwxLg / :jfb/lxt x'G5 .
#= 	kfgL d'Vo b'O{ k|sf/sf x'G5g\ – g/d / s8f kfgL .
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$= 	 ;fa'g;Fu ;lhn} lkmFh lbg] kfgLnfO{ g/d kfgL elgG5 .

%= 	 ;fa'g;Fu ;lhn} lkmFh glbg] kfgLnfO{ s8f kfgL elgG5 .

^= 	 kfgLsf] s8fkg b'O{ k|sf/sf] x'G5 – c:yfoL / :yfoL .

&= 	 SoflN;od / DofUg]l;odsf] afOsfaf]{g]6 3'n]sf] kfgLdf c:yfoL s8fkg x'G5 .

*= 	 SoflN;od / DofUg]l;odsf] Snf]/fO8 jf ;Nkm]6 8'n]sf] kfgLdf :yfoL s8fkg x'G5 .

(= 	 c:yfoL s8fkg ePsf] kfgLnfO{ pdfn]/ s8fkg x6fpg ;lsG5 .

!)=	 :yfoL s8fkg ePsf] kfgLnfO{ n'uf w'g] ;f]8f;Fu k|ltlj|mof u/fP/ s8fkg x6fpg  
;lsG5 .

!!= 	;f]l8od sfaf]{g]6nfO{ n'uf w'g] ;f]8f klg elgG5 .

!@=	 ;f]l8od afOsfaf]{g]6nfO{ vfg] ;f]8f elgG5 . o;nfO{ clDnokgf x6fpg, 

	 g/d k]o kbfy{ agfpg / a]lsª kfp8/ agfpg k|of]u ul/G5 .

!#=	 lUn;]/f]n k|fª\ufl/s cNsf]xn ;d"xdf kg]{ /;fog xf] . of] 5fnfnfO{ g/d / 		
d'nfod agfpg k|of]u ul/G5 .

cEof; 

!= 	vfnL 7fp“df ldNbf] zAb e/ M

	 -s_	z'4 kfgL tfksf] ========= x'G5 .

	 -v_ 	;fa'g;Fu ;lhn} lkmFh gcfpg] kfgLnfO{ ========= kfgL elgG5 .

	 -u_	 c:yfoL s8fkg ePsf] kfgLnfO{ ========= s8fkg x6fpg ;lsG5 .

	 -3_ 	xftuf]8fsf] 5fnfnfO{ km'6\gaf6 hf]ufpg ========= k|of]u ul/G5 .

	 -ª_ 	;f]l8od afOsfaf]{g]6nfO{ ========= ;f]8f klg elgG5 .

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

	 -s_ 	k[YjLdf kfgL s'g cj:yfdf kfOG5 <

		  -c_ t/n			   -cf_ 7f];	

		  -O_ Uof;    		  -O{_ 7f];, t/n / Uof; ;a} cj:yfdf
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	 -v_ c:yfoL s8fkg ePsf] kfgLdf s'g nj0f 3'n]sf] x'G5 <

		  -c_ SoflN;od Snf]/fO8		  -cf_ SoflN;od ;Nkm]6	

		  -O_ SoflN;od sfaf]{g]6		  -O{_ SoflN;od afOsfaf]{g]6

	 -u_ :yfoL s8fkg ePsf] kfgLsf] s8fkg s;/L x6fpg ;lsG5 <

		  -c_ pdfn]/				    -cf_ 5fg]/	

		  -O_ n'uf w'g] ;f]8f ld;fP/ 		 -O{_ r'g xfn]/

	 -#_ 	a]lsª kfp8/ agfpg s'g /;fog k|of]u ul/G5 <

		  -c_ ;f]l8od Snf]/fO8 		  -cf_ ;f]l8od sfaf]{g]6 	

		  -O_ ;f]l8od afOsfaf]{g]6		  -O{_ lUn;]/f]n

#= 	km/s n]v M 

	 -s_ g/d kfgL / s8f kfgL		  -v_ c:yfoL s8fkg / :yfoL s8fkg	

	 -u_ ;f]l8od sfaf]{g]6 / ;f]l8od afOsfaf]{g]6

$= 	5f]6f] pQ/ n]v M 

	 -s_	s:tf] kfgLnfO{ g/d kfgL elgG5 <

	 -v_	kfgLsf] s8fkg slt k|sf/sf x'G5g\, tL s] s] x'g\ <

	 -u_ 	lUn;]/f]nsf s'g} tLgcf]6f u'0fx¿ n]v .

	 -3_ 	kfgLsf s'g} kfFrcf]6f ;|f]tx¿sf] gfd n]v . oLdWo] s'g ;|f]tsf] kfgL ;a}eGbf  
		  g/d x'G5, lsg <

	 -ª_ 	kfgLdf s'g s'g kbfy{ ldl;Pdf o;sf] s8fkg c:yfoL x'G5 <

%= 	kfgLdf c:yfoL / :yfoL s8fkg Nofpg] kbfy{x¿sf] ;"rL tof/ u/ .

^= 	kfgLdf c:yfoL s8fkg x6fpg s] ug'{kb{5,  /f;folgs k|ltlj|mof;lxt aofg  
	 u/ .

&= 	ljleGg ;|f]tx¿af6 ;ª\sng ul/Psf kfgLsf gd'gfx¿sf] s8fkg s;/L kQf 		
	 nufpg ;lsG5, lrq;lxt aofg u/ .
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s]xL ;"Id hLjx¿ (Some Microscopic Organisms)

k[YjLdf cg]s k|sf/sf hLjx¿ kfOG5g\ . 
ltgLx¿dWo] s'g} clt ;fgf / s'g} w]/} 7'nf  
cfsf/sf x'G5g\ . clt ;fgf hLjx¿nfO{ xfd|f] cfFvfn] 
b]Vg ;lsFb}g t/ ;"Idbz{s oGqsf] ;xfotfaf6 
dfq b]Vg ;lsG5 . To:tf hLjnfO{ ;"Id hLjx¿  
elgG5 . o; PsfOdf xfdL o:t} ;"Id hLjx¿dWo] 
AofS6]l/of, efO/; / kmGhfOsf af/]df cWoog 
ub{5f}F .

AofS6]l/of (Bacteria)

AofS6]l/of clt ;"Id hLj x'g\ . AofS6]l/ofnfO{ ;j{k |yd ;g\ 1676 df 
PG6f]g efg lnpj]gxs (anton van leeuwenhoek) n] kQf nufPsf x'g\ .  
AofS6]l/of xfjf, kfgL, df6f], hGt', af]6la?jfdf afFRg ;S5 . k[YjLsf] k|foM ;a} efudf  
AofS6]l/of kfOG5 . logLx¿ s'g} clt lr;f] a/kmdf t s'g} pDn]sf] kfgLdf klg 
afFRg ;S5g\. AofS6]l/ofsf] cfsf/ clt ;"Id x'G5 . logLx¿sf] cfsf/cg';f/ ;fOh 
klg km/s km/s x'G5 . logLx¿ uf]nfsf/ (spherical), 58 cfsf/ (rod shaped),  
3'F3fl/Psf] (coilled), cw{lj/fd (comma), wfuf] (thread) cfsf/sf x'G5g\ . h:t} M  
sf]s; (coccus), a]l;n; (bacillus), x]lnsn (helical) lela|of] (vibrio) .

AofS6]l/ofdf jf:tljs Go'lSno; x'Fb}g . o;sf] aflx/ sf]if lemNnLn] 3]/]sf] x'G5 . 
s'g} AofS6]l/ofsf] aflx/L sf]ifdf leQf klg x'G5 . logLx¿dWo] s]xLdf xl/ts0f x'G5 
/ cfkm\gf] vfgf cfk}Fm agfpg ;S5g\. s'g} k/hLjL x'G5g\ / cGo ;hLjsf] vfgf ;f];]/ 
lnG5g\ . s'g} d/]sf hLjaf6 vfgf k|fKt ug]{ d[tkf]hLj (saprophytic) x'G5g\ . s'g} 

lrq g+= 16.1

KnfHdf lemNnL
sf]if leQf

k\mnfh]nf

/fOjf]hf]d

;fO6f]KnfHd 

AofS6]l/ofDNA

		    

;hLjx?
(Living Beings)!^!^
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AofS6]l/of sf];] afnLsf] h/fdf kfOG5, h:t} M /fOhf]ljod (rhizobium) . logLx¿n]  
jftfj/0fdf gfO6«f]hg rj|msf] ;Gt'ngdf ;xof]u ub{5g\ . sltko AofS6]l/ofn] 
xfdLnfO{ w]/} /f]ux¿ NofpF5g, h:t} M x}hf, lgdf]lgof, emf8fkvfnf, 6fOkmfO8 . s]xL  
AofS6]l/ofn] wfg, ds}, cfn' h:tf afnLnfO{ gfz ub{5 .

efO/; (Virus)

efO/; cToGt} ;"Id ljiff0f' xf] . efO/; Nofl6g 
(latin) zAbaf6 cfPsf] xf] . efO/; hLjdfly k"0f{ 
¿kdf cfl>t x'G5g\ . logLx¿ hLljt sf]ifaflx/ afFRg  
;Sb}gg\ . logLx¿n] ;hLj / lghL {j b 'j }sf ] 
u'0f b]vfpF5g\ . logLx¿ clt ;"Id x'G5g\ . 
logLx¿dWo] s'g}df Go'lSno; / s'g}df ;fO6f]KnfHd  
x'Fb}g . s'g} 8L= Pg= P= (De– oxyribonucleic acid –

DNA) / s'g} cf/= Pg= P= (Ribonucleic acid –RNA) af6 ag]sf x'G5g\ .

efO/;sf k|sf/ 

efO/;nfO{ cf>o:yn (host) sf cfwf/df tLg efudf afFl8Psf] 5 .

-s_	 jg:klt efO/; (Plant Viruses) M jg:kltdf kfOg] efO/;

	 h:t} M TMV (Tobacco Mosaic virus) 
-v_ hGt' efO/; (Animal Virus) M hGt'df c;/ ug]{ efO/;

	 h:t} M /]lah (Rabies), /fOgf] efO/; (Rhino Virus)

-u_ AofS6]l/of]k]mh efO/; (Bacteriophase Virus) M AofS6]l/ofnfO{ c;/ k'¥ofpg]  
	 efO/;nfO{ Go'lSns Pl;8 (nucleic acid) sf cfwf/df DNA efO/; / RNA  
	 u/L b'O{ k|sf/sf x'G5g\ .

xfjf, kfgL, vfgfaf6 dflg;df efO/; ;b{5 / ?3f, xfF8], bfb'/f, kf]lnof], /]lah h:tf 
/f]u NofpF5 . P8\; (AIDS) /f]u klg efO/;s} sf/0fn] nfU5 .

kmGhfO (Fungi)

kmGhfO xl/ts0fljxLg ;"Id jg:klt x'g\ . logLx¿ s'g} Ps sf]ifLo (unicellular) x'G5g\, h:t} M 

SoflK;8
Go'lSns Pl;8

6fpsf]

sf]nf/

k'R5/

k'R5/ kmfOj/

lrq g+= 16.2
AofS6]l/of]k]mh efO/;
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drf{ (yeast) . s'g} ax'sf]ifLo x'G5g\ . ax'sf]ifLodf nfdf TofGb|fx¿  
/x]sf x'G5g\ . logLx¿n] cfkm\gf] vfgf cfk}Fm agfpg 
;Sb}gg\ . To;}n] w]/} h;f] cGo la?jfdf 6fFl;P/  
/xG5g\ / ltg} la?jfsf] vfgf ;f];]/ lnG5g\ . s'g} kmGhfO 
k/hLjL (parasitic) / s'g} d[tkf]hLjL (saprophytic) x'G5g\ . 
logLx¿df h/f, sf08, kftsf] s'g} klg efu ljsl;t x'Fb}g .

kmGhfOn] d/]sf / ;8]sf j:t'af6 cfkm\gf] vfgf k|fKt ub{5g\ . o; k|sf/sf kmGhfOnfO{ 
d[tkf]hLjL (saprophytic) elgG5 . sltko kmGhfO ?v la?jfdf /x]/ cfkm\gf] hLjg 
lgjf{x ub{5g\ t/ la?jfnfO{ xflg gf]S;fgL ub}{gg\ .

kmGhfO TofGb|f hf]l8P/ ag]sf] x'G5 . oL TofGb|f (filament) nfO{ xfOkmL (hyphae)  
elgG5 . o;sf sf]ifx¿ wfuf] h:t} nfdf / cfk;df hf]l8Psf x'G5g\ . logsf sf]ifdf 
w]/} cf]6f Go'lSno; x'g ;S5g\.

logLx¿sf] ;Gtfg j[l4 d'VotM cd}y'lgs x'G5 .  logLx¿sf] 6'lj|mg] (fragmentation), 
6';f knfpg] (budding), ljefhg (fission), :kf]?n];g (sporulation) ljlwaf6 
;Gtfg j[l4 x'G5 . drf{ (yeast) nfO{ dfbs kbfy{ -hfF8, /S;L_ agfpg k|of]u  
ul/G5 . Rofp vfB kbfy{sf ¿kdf k|of]u ul/G5 .

la?jfsf ljleGg ¿kfGtl/t cª\ux¿ (Modification of Different Parts of Plant)

la?jfx¿ w]/} k|sf/sf x'G5g\ . la?jfx¿ ;;fgf / s'g} w]/} 7'nf cfsf/sf x'G5g\ .  
To;}u/L la?jfx¿ kfgLdf / s'g} hldgdf klg kfOG5g\ . agfj6sf cfwf/df la?jfdf 
w]/} ;dfgtf kfOG5 . la?jfdf d'Vo cª\ux¿ h/f, sf08 / kft /x]sf x'G5g\ . 
oL cª\ux¿n] klg :yfg, agfj6 / sfo{cg';f/ ljleGg ¿kdf kl/jt{g eO{ sfo{  
ub{5g\ . o;nfO{ ¿kfGt/0f (modification) elgG5 .

h/fsf] ¿kfGt/0f (Modification of Roots)

la?jfsf] hldgd'lgsf] efunfO{ h/f (root) elgG5 . o;sf] /ª k|foM ;]tf], v}/f] / xNsf 
kx]Fnf] x'G5 . h/f d'Vo b'O{ k|sf/sf x'G5g\ . tL x'g\ M 

-s_ d"n h/f k|0ffnL (tap root system) -v_ u'R5] h/f k|0ffnL (fibrous root system)

kfOn;

luN;

Rofp

8fF7

lrq g+= 16.3
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la?jfx¿n] jl/kl/sf] jftfj/0fdf x's{g tyf a9\gsf nflu cfkm\gf ;fwf/0f cª\ux¿sf] 
agfj6nfO{ ljleGg ¿kdf abN5g\ / To;}cg'¿k km/s km/s sfo{ ub{5g\ . la?jfsf]  
h/fdf ¿kfGt/0f klg d'Vo tLg sfo{sf nflu ePsf] kfOG5 M

	 !=	 vfB j:t' ;~ro ug{ (for storage of food)

	 @=	 la?jfnfO{ cfwf/ lbg (for mechanical support)

	 #=	 ljleGg hLjg k|lj|mof ug{ (for vital functions)

!=	 vfB j:t' ;~ro ug{ (For Storage of Food) 

ltdLx¿n] d'nf, ufh/, ufG6] d'nf vfPsf 5f}F < ltgLx¿df vfB j:t'sf] ;~ro ug{sf 
nflu la?jfsf h/fx¿sf] ;fOh / cfsf/df ¿kfGt/0f x'G5 . d"n h/f (tap root) sf] 
¿kfGt/0f o; k|sf/ x'G5g\ M 

-s_ 	larsf] efu k"mn]sf] / tn dflysf] efu ;fF3'l/Psf] x'G5, h:t} M d'nf (radish)

-v_ 	dflyNnf] efu uf]nf], k"mn]sf] / tNnf] efu ;fF3'l/Psf] x'G5, h:t} M ufG6] d'nf(turnip)

lrq g+= 16.4

-u_ 	dflyNnf] efu km/flsnf] / tNnf] efu ltvfl/Psf]  
	 x'G5, h:t} M ufh/ (carrot)

@=	 la?jfnfO{ cfwf/ lbg (For Mechanical Support)

ltdLx¿ j/ jf lkknsf] rf}tf/Ldf a;]sf 5f} < j/sf] ?vsf 
xfFufaf6 hldglt/ h/f cfPsf] b]v]sf 5f} < o;n] 7'nf]  
j/sf] ?vnfO{ c8\ofpg db\bt u/]sf] x'G5 . slxn]
sfxLF j/sf] ?vsf] jl/kl/ w]/} h/fx¿ cfO{ 7fpF cf]u6]sf]  
x'G5 . afF;sf] sf08af6 klg h/fx¿ cfO{ hldglt/ uPsf] 
x'G5 . o;n] vDaf h:tf] cfs[lt lbG5 . To;}u/L ds}, pv' 
h:tf jg:kltdf hldgdflysf] sf08af6 rf/}lt/ h/fx¿ 
lg:s]/ hldgd'lg uPsf x'G5g\ . s'g} la?jfsf h/fx¿ nx/f 
h:t} eP/ cGo la?jfdfly r9]/ hfG5g\ . o;/L h/fx¿ 
ljleGg ¿kdf ¿kfGt/0f eO{ la?jfnfO{ cfwf/ (support) 
lbPsf x'G5g\ .

lrq g+= 16.5
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#= 	 ljleGg hLjg k|lj|mof ug{ (For Vital Function)

jg:kltsf] agfj6cg';f/ ljleGg sfo{ ug{sf nflu h/fsf] ¿kfGt/0f 
x 'G5 . s]xL k/hLjL jg:kltdf cGo jg:kltsf ] vfgf ;f ]; ]/ lng]  
h/fsf] ljsf; x'G5 . wflknf] If]q (marshy place) df x's{g] la?jfsf] h/f 
hldg dfly cfO{ Zjf; k|Zjf; ug{  
dbt ub{5 . s]xL la?jfsf] sf08af6 
lg:sg] h/fdf xl/ts0f x'G5 . logLx¿n] 
k|sfz ;+Zn]if0f lj|mof (photosynthesis) 
ub{5g\ . s]xL kfgLdf x'g] la?jfsf  
h/fx¿n] kfgLdf t}l/g dbt ub{5g\ . 
ltgLx¿df xfjf ;~ro ug]{ cª\ux¿ x'G5g\, h:t} M xfOl8«nf, hns'DeL .

sf08sf] ¿kfGt/0f (Modification of Stem)

la?jfsf] hldgdflysf] efu sf08 xf] . o;af6 xfFuf, kft, k"mn / kmnsf efux¿ 
lg:sG5g\ . la?jfsf] ljsf; j|mddf o;sf] jftfj/0f cg';f/ sf08 klg ljleGg ¿kdf 
¿kfGtl/t x'G5 .

!= 	 hldgd'lgsf] sf08sf] ¿kfGt/0f (Underground Modification)

hldgd'lgsf] sf08 s'g}df afSnf], /l;nf], :6fr{sf ¿kdf vfB kbfy{ hDdf  
ug]{ x'G5g\, h:t} M cfn' . s'g}sf] sf08 cfFvf ePsf], ;'Vvf, sfF8f h:tf] x'G5,  
h:t} M cb'jf . Kofh, n;'gsf] sf08n] vfB kbfy{ ;l~rt ub{5 .

@= 	 hldg ;txdf x'g] sf08sf] ¿kfGt/0f (Sub–aerial Modification)

s]xL la?jfsf sf08x¿ g/d, sdhf]/, hldg;Fu ;dfgfGt/eO{ uPsf x'G5g\ . 
s'g}sf] s]xL efu hldgd'lg / s]xL dfly x'G5g\ . oL efuaf6 gofF la?jf aGb5g\,  
h:t} M 3fF;x¿ . s]xL sf08af6 6';f knfpF5g\ / hldgdf u8]/ gofF la?jf pd|G5g\ .

lrq g+= 16.6

lrq g+= 16.7

Kofh n;'g cfn'

lrq g+= 16.8
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#=	 hldg ;txdfly cyf{t\ xfjfdf x'g] ¿kfGt/0f (Aerial Modification)

hldgdfly x'g] la?jfsf] sf08 ljleGg 
cfsf/df ¿kfGt/0f ePsf] x'G5 . s'g}
df sf08 g} kft h:tf] x'G5 / vfB j:t' 
;l~rt ub{5, h:t} M l;pF8L . o:tf 
la?jfsf] kft sfF8fsf ¿kdf ljsl;t  
x'G5 . s'g} la?jfsf] sf08 wfuf] h:tf] 
x'G5 . s'g} la?jfsf] sf08 sf7 h:tf] s8f a6fl/Psf], nfdf], a]ngfsf/ x'G5 . 

s]6's]
lrq g+= 16.9

l;p8L

s]/fpsf]  
nx/f

36fpF5g\ . sfF8fn] la?jfsf] ;'/Iff klg ub{5 . s'g} la?jfsf] kft ;'Svf / sfuh 
h:tf] x'G5 . s'g}df kft g} 8fF7 h:tf] x'G5 . df+;xf/L la?jfdf kftsf] y}nL (bladder) 

aG5 . logn] ;fgf ls/fx¿ 5f]Kg] / krfpg dbt ub{5g\ . o;/L la?jfsf h/f, sf08 
/ kft ljleGg sfddf ¿kfGtl/t x'G5g\ .

lap (Seed)

lapx¿ ljleGg cfsf/ tyf k|sf/sf x'G5g\ . s'g} lap d'l:snn] 
cfFvfn] b]Vg ;lsG5 eg] s'g} 7'nf x'G5g\ . lapsf] /ª klg 
km/s km/s k|sf/sf] x'G5 . rgf, s]/fp, l;dL, ux'F, ds}, wfg, 
tf]/L, cfFksf] laofF lapsf pbfx/0f x'g\ . ;fwf/0ftof lap b'O{ 
k|sf/sf x'G5g\ .

xl/of /ªsf sf08n] vfgf agfpg] / ;l~rt ug]{ ub{5g\ . s'g} la?jfn] sf08df 
kfgL hDdf klg ub{5g\ .

kftsf] ¿kfGt/0f (Modification of Leaf)

la?jfsf] sf08 tyf xfFufx¿af6 kft lg:s]sf x'G5g\ . kft d'Votof la?jfsf] vfgf agfpg] 
cª\ux¿ x'g\ . la?jfsf kftx¿ ljleGg lsl;dn] ¿kfGtl/t eO{ ljz]if sfo{x¿ ub{5g\ .

s]xL la?jfsf] kftdf cfªlzs ¿kn] nx/f (tendril) aG5, h:t} M s]/fpsf] kft . 
o:tf nx/fx¿ tf/ h:tf] 3'“3fl/Psf (coiled) x'G5g\ . sltko la?jfsf] kft sfF8fsf 
¿kdf kl/jt{g ePsf x'G5g\ . d'Votof d?e"lddf kfOg] la?jfx¿sf kft / l;pF8Lsf 
kft sfF8fsf ¿kdf ¿kfGtl/t x'G5g\ . logLx¿n] pT:j]bg (transpiration) lj|mof  

lrq g+= 16.10
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!= 	 PsbnLo (Monocotyledon)		  @=  b'O{bnLo (Dicotyledon)

lj|mofsnfk !

ux'F, ds}, rgf, s]/fp, l;dLsf] lapnfO{ Pp6f efF8fdf /fv]/ Ps lbgel/ lehfpm . 
csf]{ lbg kfgL ;f];]/ tL lap 7'nf cfsf/sf ag]sf x'G5g\ . sfkLdf logsf] lrq  
sf]/ . lj:tf/} lapsf] af]j|mf lgsfn . k|To]s lap slt bnLo 5g\, x]/ / ltgsf] lrq 
agfpm .

lapsf] agfj6 (Structure of Seed)

la?jfsf lapx¿sf] cfsf/, k|sf/ / agf]6 km/s ePtfklg cfwf/e"t agfj6 
p:t} x'G5g\ .

Ps bnLo lap (Monocotyledonous Seed)

wfg, ux'F, ds} Ps bnLo la?jf x'g\ . logLx¿sf] lapdf Pp6} dfq kmSn]6f x'G5 . 
ds}sf] bfgfsf] Psflt/ xn'sf ;]tf] /ªsf] ;fgf] cG8fsf/ If]q x'G5 h;df e|"0f /x]sf]  
x'G5 . o;sf] afFsL efu kx]Fnf] jf ;]tf] /ªsf] vfB kbfy{n] 9fs]sf] x'G5, h;nfO{ OG8f]:kd{ 
(endosperm) elgG5 . ds} OG8f]:kd{ ePsf] lap xf] . ds}
sf] bfgfsf]r'Rrf] k/]sf] efudf /]l8sn x'G5 . ds}sf] rf}8f 
efuk6\l6 Kn'd'n (plumule) cyf{t\ efjL sf08 x'G5 . ds}, 
wfg, ux'F, hf}, sf]bf Ps bnLo OG8f]:kd{o'St lapx¿ x'g\ .

b'O{ bnLo lap (Dicotyledonous Seed)

rgf, s]/fp, l;dLsf lap b'O{ bnLo x'g\ . lapsf] aflx/L 
cfj/0fnfO{ lapsf] af]j|mf (seed coat) elgG5 . o;sf] d'Vo sfo{ lapsf] sdhf]/  
cª\unfO{ arfpg' tyf AofS6]l/of, 9';L / ls/fx¿af6 hf]ufpg' xf] . lapsf] vfN8f]  
k/]sf] efult/ /xg] Pp6f ;]tf] bfu (scar) h:tf] efunfO{ xfOnd (hilum) elgG5 . 
oxL 7fpFaf6 lap kmndf 6fFl;Psf] x'G5 .

xfOnd glhs ;fgf] Kjfn x'G5 h;nfO{ dfOj|mf]kfOn (micropyle) elgG5 . oxL 
dfOj|mf]kfOnaf6 kfgL leq k;L lapnfO{ cª\s'/fpg dbt u5{ . lapsf] af]j|mfleq b'O{ 
cf]6f afSnf kmSNn]6f (cotyledons) x'G5g\ . oxfF e|"0fsf nflu vfgf ;~ro ePsf]  

lrq g+= 16.11
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x'G5 . b'O{cf]6f kmSn]6fnfO{ la:tf/} 
km6\ofpFbf ;fgf] e|"0f Pp6f kmSn]6fdf 
6fFl;Psf] x'G5 . e|"0fsf b'O{ efu x'G5g\ . 

!=	 /]l8sn (radicle) cyf{t\ efjL h/f

@= 	 Kn'd'n (plumule) cyf{t\ efjL sf08 lrq g+= 16.12

rgfsf] lap

lrq g+= 16.13

l;dLsf] lap/]l8sn h/fdf / Kn'd'n sf08df ljsl;t x'G5 . lapsf 
kmSn]6fn] x's{g nfu]sf] e|"0fsf nflu vfB kbfy{ ;~ro u/]
sf] x'G5 . vfB kbfy{ OG8f]:kd{ (endosperm) af6 k|fKt  
x'G5 . k|foM h;f] lapdf OG8f]:kd{ x'Fb}g . To;}n] 
lap kl/kSj x'g] ;dodf g} vfB kbfy{ kmSn]6fdf 
;~ro x'G5 . o:tf] lapnfO{ OG8f]:kd{/lxt lap 
(non endospermic seed) elgG5 . rgf, s]/fp, 
af]8L o:t} lap x'g\ .

PsbnLo / b'O{bnLo lapdf leGgtf

	 PsbnLo lap					     b'O{bnLo lap

 !=	 Pp6f dfq kmSn]6f x'G5 .		  !=	 b'O{cf]6f kmSn]6f x'G5g\ .

 @=	 OG8f]:kd{ x'G5 .				   @=	 OG8f]:kd{ x'Fb}g .

 #=	 xfOnd / dfOj|mf]kfOn cfFvfn] b]lvFb}g . 	 #=	 xfOnd / dfOj|mf]kfOn b]lvG5 .

 $=	 e|"0f ;fgf] x'G5 . 			   $=	 e|"0f 7'nf] x'G5 .

 %=	 Kn'd'n w]/} ;fgf] x'G5 .			   %=	 Kn'd'n 7'nf] x'G5 .

 ^=	 lapsf] af]j|mf / kmnsf] af]j|mf hf]l8P/   ^=	 lap cnUu} ag]/ sf];fleq 		
	 l;ª\uf] bfgf ag]sfn] a]Un} lap x'Fb}g .		  /x]sf] x'G5 . 

lapsf] sfd (Funtion of Seed)

lap uef{wfg ePsf] /hs0f (ovule) xf] . o;nfO{ ;'if'Kt cj:yfdf /x]sf] e|"0f klg 
elgG5 . lapsf d'Vo sfdx¿ lgDglnlvt 5g\ M
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-s_	 pdfg'{ M lapaf6 gofF la?jf pd|G5 . lapdf /x]sf] e|"0faf6 g} gofF la?jfsf] h/f  
	 / sf08 lg:sG5 .

-v_ 	vfB kbfy{ ;~ro M lapdf vfB kbfy{ ;~ro x'G5 . lapn] cª\s'/fpFbf o;}df 		
	 ePsf] vfB kbfy{ k|of]u ub{5 .

-u_ 	;'/Iff M lapsf] af]j|mfn] e|"0fsf] ;'/Iff ub{5 .

lapsf] 5/fO (Dispersal of Seed)

gofF la?jf pd|gsf nflu lap 5g{'kb{5 . lap g5l/Pdf la?jf pd|b}“g . lap ljleGg 
tl/sfaf6 5l/G5 . tL o;k|sf/ 5g\ M

	 != 	xfjfåf/f				    @= 	 kfgLåf/f

	 #= 	kmn cfk}Fm hf]8;Fu k"mNgfn] 		  $= 	 dflg; tyf hLjhGt'af6

!=	 xfjfåf/f M s'g} la?jfsf] ;fgf] / xn'sf lap Pjd\ s'g}sf] e'jf / KjfFv ePsf] 
lap x'G5 . o; k|sf/sf lapx¿ xfjfdf p8]/ Ps 7fpFaf6 csf]{ 7fpFdf  
5l/G5g\ . l;dn, skf;, 3fF; h:tf la?jfsf lapx¿ xfjfaf6 5l/G5g\ .

@=	 kfgLåf/f M kfgLsf] dfWodaf6 klg lapx¿ Ps 7fpFaf6 csf] { 7fpFdf  
5l/G5g\  . gl/jn, ;'kf/L, sdn h:tf la?jfsf lapx¿ w]/} lbg;Dd g;8Lsg kfgLdf t}/]/  
aU5g\ . To;kl5 st} cg's"n kl/l:ylt kfPdf pd|G5g\ / la?jf aGb5g\ .

#= 	 kmn cfk}Fm hf]8;Fu k"mNgfn] M s]xL la?jf kmn kfs]kl5 cfkF}m hf]8;Fu k'mNb5 
/ To;df /x]sf lapx¿ jl/kl/ 5l/G5g\ h:t} M ltp/L, s]/fp, cfn;, ltn .  
o;/L 5l/Psf lapn] plrt jftfj/0f kfPkl5 la?jf pd|G5 .

$= 	 dflg; tyf hLjhGt'åf/f M dflg;n] Ps 7fpFaf6 csf]{ 7fpFdf ljleGg lapx¿ cf];f/ 
k;f/ u/L la?jf pdf5{g\ . sltko lapsf aflx/ sfF8f x'G5g\ . o:tf lapsf] 
glhsaf6 lxF8\g] hLjhGt'sf] z/L/df 6fFl;P/ lap w]/} 5f9f;Dd k'U5g\ . tL lap 
hxfF v:5g\ ToxLF cg's"n jftfj/0f kfPkl5 pd|G5g\ . cDaf, uf]ne]8f h:tf kmn 
vfFbf To;sf lapx¿ l;ª\u} lglnG5g\ / lb;f ubf{ aflx/ lg:sG5g\ . To;} u/L  
r/fr'?ª\uLn] Ps 7fpFdf kmn vfO{ csf]{ 7fpFdf la:6\ofpF5g\ . o;/L lap cGo 
7fpFdf 5l/G5 . xfjf, kfgL, dflg;, hGt' tyf r/fr'?ª\uL / kmn cfk}Fmaf6 lap 
5l/G5 .
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ljrf/0fLo k|Zg 

gbLgfnfsf 5]p5fpdf ljleGg k|sf/sf af]6la?jf kfOG5g\, lsg <

lapsf] cª\s'/0f (Germination of Seed)

k|foM lapleq /x]sf] e|"0f (embryo) ;'if'Ktfj:yfdf /xG5 . o;nfO{ ;lj|mo agfpg  
;s]df dfq lapaf6 gofF la?jf pd|G5 . ;'xfpFbf] / cg's"n kl/l:yltdf dfq 
lapaf6 la?jf pd|G5 . la?jf pd|gsf nflu plrt xfjf, kfgL / tfkj|md x'g'kb{5 .  
o;/L cg's"n jftfj/0fdf lapaf6 la?jf aGg] k|lj|mofnfO{ g} lap cª\s'/0f elgG5 .
lap cª\s'/0f x'g cfjZos dffqfdf xfjf, kfgL / tfkj|mdsf] cfjZostf kb{5 eGg]     
af/] lgDglnlvt k|of]uaf6 k'li6 ug{ ;lsG5 .

k|of]u !
sfFrsf] Pp6f lunf; jf las/ n]pm . d}g nufPsf] Pp6f nfDrf] cfsf/sf] sf7sf] 
5'j|mfdf tn, lardf / dfly kg]{ u/L Ps Ps cf]6f rgf jf l;dLsf] lap wfufn] 
gv:g] u/L afFw . To;nfO{ lunf;df /fv / larsf] lapsf] cfwf efu kfgLleq 
/ cfwf efu kfgL aflx/ kg]{ u/L lunf;df kfgL  
xfn . o; cj:yfdf lunf;nfO{ 3/4 lbg;Dd cln 
cln 3fd cfpg] 7fpFdf /fv . To;kl5 clncln 
kfgL /fVb} u/ lsgls lunf;df kfgL 36\g gkfcf];\ .  
s]xL lbgkl5 tL tLgcf]6f lapdf ltdLn] b]v]sf oyfy{ cj:yf  
/fd|/L cjnf]sg u/L tnsf k|Zgx¿sf] pQ/ n]v M
!= 	kfgLleq k"/f 8'a]sf] lapdf lsg Pp6f ;fgf]  

6';f cfof] <
@= 	lsg larsf] lapdf 7'nf] 6';f pd|]/ kftx¿  

klg b]lvof] <
#= 	dflysf] lapdf lsg s]xL klg kl/jt{g cfPg <

ljrf/0fLo k|Zg  
!= 	v]t af/Ldf kfgL gk/]sf a]nf ;'Svf 7fpFdf lap /f]Kbf 

la?jf pd|Fb}g, lsg <
@= 	lapnfO{ clt lr;f] a/km h:tf] 7fpFdf 5¥of] eg] klg pd|Fb}g, lsg <

lrq g+= !6=8  
k]h !$5 sIff 6

lrq g+= 16.15

lrq g+= 16.14
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lap cª\s'/fpg plrt xfjf, kfgL / tfkj|mdsf] cfjZostf kb{5 .

k"mn k'mNg] la?jfsf] hLjg rj|m (Life Cycle of Flowering Plant)

ltdLn] jl/kl/ ljleGg lsl;dsf la?jfx¿ b]vsf 5f} xf]nf . tLdWo] sltko la?jfdf 
k"mn k'mN5g\ / sltkodf k"mNb}gg\ . clwsf+z  k"mn k'mNg] la?jfsf] k"mn, sf]lknf, kft, 
xfFuf, h/f x'G5g\ . o; lsl;dsf la?jfx¿af6 lap pTkfbg x'G5g\ / ToxL lapaf6 
la?jf pd|G5g\ . xfdLn] k|fKt ug]{ vfBfGg tyf kmnk"mn klg log} k"mn k'mNg] jg:kltaf6 
k|fKt x'G5 . k"mn la?jfsf] k|hgg cª\u xf] . o;af6 ;Gtfg pTkfbg lj|mof ;'? x'G5 .

k"mn (Flower)

k"mndf d'Vo rf/ efux¿ x'G5g\, tL x'g\ M kqbn (calyx), k'ikbn(corolla), k'ª\s]z/ 
(androecium) / :qLs]z/ (gynoecium) .

kqbn (Calyx) : k"mnsf] ;a}eGbf aflx/L 3]/fnfO{ kqbn 
elgG5 . of] Psn kq (sepals) ldn]/ ag]sf] x'G5 . of]  
k|foM xl/of] /ªsf] x'G5 . o;n] k"mnsf] sf]lknf cj:yfdf  
leqL cª\unfO{ hf]ufP/ /fV5 .

k ' i kbn  (Corolla)  : kqbn leq /x ]s f  
/ª\uLg Psn k'ikx¿ (petals) ldnL k'ikbn 
aG5 . o;df ;'ulGwt /; lgsfNg] u|GyL x'G5g\ . 
k'ikbnn] g} k"mn cfsif{s b]lvG5 .

k'ª\s]z/ (Androecium): of] k"mnsf] efn] cª\u xf] . of] :6fd]gx¿ (stamens) 

ldn]/ ag]sf] x'G5 . :6fd]gsf] tNnf] kftnf] efunfO{ lkmnfd]G6 (filament) / dflysf]  

lrq g+= 16.16

lrq  g+= 16.17

PGy/

lkmnfd]G6

:6fd]g

k/fu y}nLx¿

PGy/

k/fus0f;"Idbz{s oGqaf6 b]lvg] lrq
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k'mn]sf] efunfO{ k/fusf]if (anther) elgG5 . PGy/df efn] n}ª\lus sf]if (male gamet) /  
k/fus0f (pollen grains) aG5 .

:qLs]z/ (Gynoecium) : of] k"mnsf] kf]yL cª\u xf] . of] Ps 
jf PseGbf a9L sfk]{n (carpel) jf lkl:6n (pistil) ldn]/ ag]sf]  
x'G5 . k|To]s sfk]{ndf cf]e/L, :6fOn / l:6Udf x'G5g\ . tNnf]  
k'mn]sf] efunfO{ uef{;o (ovary), larsf] nfDrf] efunfO{ :6fOn (style) 
/ dflyNnf] s]xL k'mn]sf] efunfO{ l:6Udf (stigma) elgG5 . cf]e/L  
kl/kSj ePkl5 o;n] cf]ed (ovum) cyf{t\ cG8 pTkfbg ub{5 . of] 
g} kf]yL lnª\u sf]if (female gamet) xf] .

k/fu ;]rg (Pollination): efn] cª\usf] PGy/df ag]sf] k/fu s0f kf]yL cª\usf] 
l:6Udf;Dd k'Ug] k|lj|mofnfO{ k/fu ;]rg lj|mof elgG5 . k/fu;]rg b'O{ lsl;dn] x'G5 .  

:jk/fu ;]rg (Self Pollination): Pp6} k"mnsf] k/fu s0f ToxL k"mnsf] l:6Udf;Dd 
k'Ug] lj|mofnfO{ :jk/fu ;]rg elgG5 .

k/k/fu ;]rg (Cross Pollination) : Pp6f k"mnsf k/fu s0fx¿ csf]{ k"mnsf] 
l:6Udfdf k'Ug] k|lj|mofnfO{ k/k/fu ;]rg elgG5 .

uef{wfg (Fertilization)

efn] lnª\usf]if / kf]yL lnª\u sf]ifsf] ldng eO{ hfOuf]6 (zygote) aGg] k|lj|mofnfO{ 
uef{wfg lj|mof elgG5 . k/fu ;]rgkl5 k|To]s k/fu s0faf6 dl;gf] k/fu gnL 
(pollen tube) lg:sG5 / k/fu gnL  
cfÇgf] af6f] agfO{ uef{;o (ovary) df 
k'U5 . cf]Eo'ndf k/fu gnLsf] 6'Kkf]
k ' m6 \5 / lanfP/ hfG5 . To;kl5  
k/fu gnLsf] 6'Kkfdf /x]sf] efn] lnª\u  
sf]if / cf]Do'ndf /x]sf] kf]yL lnª\u sf]ifsf] 
ldng eO{ hfOuf]6 (zygote) aG5 . o; 
k|lj|mofnfO{ uef{wfg (fertilization) elgG5 .

lrq g+= 16.19

lrq g+= 16.18



144	 lj1fg tyf jftfj/0f, sIff–* lj1fg tyf jftfj/0f, sIff–*		  145

hfOuf]6df cfjZos kl/jt{g eO{ e|"0f (empryo)   
aG5 . clg k|To]s uef{wfg ePsf] l8Dasf]if 
(ovule) lapsf] ¿kdf ljsl;t x'G5 . lapdf /x]sf]  
e|"0f g} efjL la?jfsf] ¿k xf] . plrt jftfj/0f kfPkl5  
pSt lap cª\s'/fP/ k'gM la?jf aG5. k"0f{ ljsl;t 
la?jf eO{ k"mnaf6 kmn ag] kl5 lap nfU5 . o;/L 
lapaf6 hLjg ;'? x'G5 . o;/L la?jfdf Ps hLjg 
rj|m k"/f x'G5 .

k|of]ufTds lj|mofsnfk

!=	 Pp6f la?jfsf] k"mn l6k]/ Nofpm . To;sf] kqbn, k'ikbn, k'ª\s]z/, :qLs]z/nfO{  
/fd|f];Fu x]/ / ltgsf] lrq agfpm .

@=	 PsbnLo la?jfsf] lap / b'O{ bnLo la?jfsf] lapnfO{ cª\s'/0f x'g ;Sg] jftfj/0fdf 
/fv . cª\s'/0f x'g yfn]kl5 xl/of] kft gcfpGh]n To;sf] cjnf]sg u/ . s] s] 
leGgtf / ;dfgtf kfpF5f}, l6kf]6 u/ .

;f/f+z  

!=	 clt ;/n agfj6 ePsf sd ljsl;t / cfFvfn] b]Vg uf/f] kg]{ hLjnfO{ ;"Id hLj 
elgG5 .

@=	 AofS6]l/of / efO/; clt ;"Id hLjx¿ x'g\ .

#=	 la?jfn] h/f, sf08, kft, :yfg, agfj6 / sfo{cg';f/ ljleGg ¿kdf kl/jt{g  
eO{ sfo{ ub{5g\ . o;nfO{ ¿kfGt/0f elgG5 .

$=	 la?jfsf d'Vo cª\ux¿ h/f, sf08 / kftsf] ¿kfGt/0f d'Votof vfBj:t' 
;~ro ug{, ;'/Iff ug{, cfwf/ lbg / ljleGg hLjg k|lj|mof ;~rfng ug{sf  
nflu x'G5 .

%=	 lap g} efjL la?jfsf] ¿k xf] .

^=	 lapx¿ Ps bnLo / b'O{ bnLo x'G5g\ .

&=	 lap cª\s'/0f x'g xfjf, kfgL / tfkj|md ;'xfpFbf] x'g'kb{5 .

*=	 lap xfjf, kfgL, dflg;, hgfj/åf/f / cfkF}m klg 5l/G5g\ .

lrq g+= 16.20
k"mn k'mNg] la?jfsf] hLjg rj|m
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(=	 la?jfsf] hLjg rj|m lap, la?jf, k"mn, kmn x'Fb} k'gM lap ag]/ k"/f x'G5 .

!)=	k"mn k'mNg] la?jfsf] k|hgg cª\u k"mn xf] . o;df g} efn] lnª\usf]if / kf]yL  
lnª\usf]ifsf] ljsf; eO{ e|"0f ag]/ lap aG5 .

cEof;

!=	 vfnL 7fp“df ldNbf] zAb n]v M

	 -s_	la?jfsf] hldgd'lgsf] efunfO{ =============== elgG5 .

	 -v_ cg's"n jftfj/0fdf dfq lap ============ x'G5 .

	 -u_ k"mnsf] PGy/df =================aG5 .

	 -3_ k/fu s0fx¿ PGy/af6 l:6Udf;Dd k'Ug] k|lj|mofnfO{ ============= elgG5 .

	 -ª_ uef{wfgkl5 hfOuf]6 (zygot) =============== df kl/0ft x'G5 .

@= 	 lapsf lgDglnlvt efux¿sf] sfd s] xf] <

	 -s_ lapsf] af]j|mf			  -v_ dfOj|mf]kfOn	

	 -u_ OG8f]:kd{			   -3_ /]l8sn 

#=	 5f]6s/Ldf l6Kk0fL n]v M

	 -s_ lap cª\s'/0f		  -v_ lap 5l/g'	

	 -u_ k/fu ;]rg			   -3_ uef{wfg

$= 	 km/s n]v M

	 -s_ /]l8sn / Kn'd'n		  -v_ PsbnLo / b'O{bnLo lap

	 -u_ xfOnd / dfOj|mf]kfOn	 -3_ PG8«f]l;od / ufOgf]l;od

%= 	 sf/0f b]pm M

	 -s_ aGb ul/Psf] a6\6f jf l;;Ldf /flvPsf] lapaf6 gofF la?jf pd|b}“g .

	 -v_ s'g} s'g} lapx¿df KjfFv jf e'jf x'G5g\ .
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	 -u_ kfgL sd kfOg] :yfgsf la?jfsf] kft sfF8fdf ¿kfGtl/t x'G5g\ .

	 -u_ vf]nf, gbLgfnfsf lsgf/df ljleGg k|sf/sf jg:klt kfOG5g\ .

^= 	 5f]6f] pQ/ b]pm M

	 -s_ la?jfsf] h/f ¿kfGt/0f s'g s'g sfdsf nflu x'G5, pbfx/0f;lxt n]v .

	 -v_ sf08sf] ¿kfGt/0faf6 vfB j:t' ;l~rt x'g] la?jfx¿ s'g s'g x'g\,  
		  pbfx/0f b]pm .

	 -u_ lap slt k|sf/af6 5l/G5g\, pNn]v u/ .

	 -3_ cª\s'/fpg nfu]sf] lapn] sxfFaf6 vfgf k|fKt ub{5 <

	 -ª_ gofF lapn] plrt jftfj/0f kfP klg pd|b}g, lsg <

&= 	 5f]6f] kl/ro b]pm M

	 -s_ AofS6]l/of		  -v_ efO/;		  -u_ kmGhfO

*=	 la?jfsf] ¿kfGt/0f eg]sf] s] xf] < la?jfsf ljleGg efux¿ lsg ¿kfGtl/t  
	 x'G5g\, n]v .

(=	 Pp6f lapsf] lrq n]v / k|To]s efusf] gfd n]v .

!)=	 la?jfsf] cª\s'/0f x'g xfjf, kfgL / tfkj|mdsf] plrt Joj:yf x'g'kb{5 eGg]  
	 s'/f Pp6f k|of]u u/L k'li6 u/ .

!!= 	rgf jf l;dLsf] lapsf] cª\s'/0f lrq sf]/]/ b]vfpm .

!@=	 ltdLn] b}lgs vfg] vfgfdf k|of]u x'g] Ps bnLo / b'O{bnLo lapsf] ;"rL agfpm .

!#= 	tn lbOPsf lrqx¿sf efux¿sf] gfd n]v M

l;dLsf] lap ds}sf] lap
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;hLjx¿sf] z/L/ sf]ifaf6 ag]sf] x'G5 . clt ;"Id hLjx¿ Pp6f sf]ifn] dfq ag]sf] 
x'G5 . o:tf hLjnfO{ Ps sf]ifLo hLj elgG5 . Ps sf]ifLo hLjsf Zjf;k|Zjf;, 
vfgf, lgisf;g, j[l4, lxF8\8'n / k|hgg h:tf hLjg k|lj|mofx¿ Pp6} sf]ifleq  
k"/f x'G5g\ . ljsl;t / ax' sf]ifLo hLjdf oL ljleGg sfo{x¿ 5'6\6f5'6\6} sf]ifx¿af6 
;DkGg x'G5g\ . ax'sf]ifLo hLjdf Ps k|sf/sf sf]ifx¿sf ;d"xn] Ps} k|sf/sf] / 
csf]{ k|sf/sf sf]ifsf ;d"xn] csf]{ sfo{ ub{5 . sfdsf] k|s[lt x]/L oL sf]ifsf ;d"xn] 
cfkm\gf] ;fOh / cfsf/ agfPsf x'G5g\ . Pp6} cfsf/ / k|sf/sf] lglZrt sfo{ ug]{  
sf]ifx¿sf] ;d"xnfO{ tGt' (tissue) elgG5 . tGt'x¿ d'Vo b'O{ k|sf/sf x'G5g\ .      

hgfj/ tGt' (Animal Tissue)

hgfj/df ;fdfGotf lgDglnlvt k|sf/sf tGt'x¿ x'G5g\ M 

!=	 Olky]lnon tGt'  (Epithelial tissue)

@=	 df+;n tGt'  (Muscular tissue)

#=	 ;+of]hL tGt'  (Connective tissue)

$=	 :gfo' tGt'  (Nerve tissue)

pko'{St ljleGg k|sf/sf tGt'x¿dWo] z/L/sf ljleGg cª\ux¿sf] aflx/L kq aGg] tGt' 
Olky]lnon tGt' xf] . o; kf7df Olky]lnon tGt'sf af/]df cWoog ub{5f}F .

Olky]lnon tGt' (Epithelial Tissue)

z/L/ jf o;sf cª\ux¿sf] ;a}eGbf aflx/L kq aGg] sf]ifx¿sf] ;d"xnfO{ Olky]lnon 
tGt' elgG5 . oL tGt' x]bf{ e'OFdf OF6f, 9'ª\uf jf 6fon 5f]k]sf] h:tf] b]lvG5g\ .  
Olky]lnon tGt'df lgDglnlvt ljz]iftfx¿ kfOG5 M

!= 	 oL tGt'x¿ Psk|sf/sf] lemNnL a];d]G6 d]Da|]g (basement membrane) df 6fFl;P/  
	 /x]sf x'G5g\ .

		    

sf]if / tGt'
(Cell and Tissue)!&!&
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@= 	 Olky]lnod sf]ifx¿ Ps tx / s'g}df w]/} txdf klg /x]sf x'G5g\ .

#= 	 o;df /St gnLx¿ kfOFb}gg\ .

$= 	 o;df ljz]if k|sf/sf u|GyLx¿ kfOG5g\ .

Olky]lnon tGt'sf d'Vo sfo{x¿ lgDgfg';f/ 5g\ M

-s_	 9fSg' (covering)			  -v_	 arfpg' (protecting)

-u_	 ;|fj ug'{ (secreting)		  -#_	 lgisf;g ug'{ (excreting)

-ª_	 ;f]:g' (absorbing)

sf]ifsf] k|s[lt / df]6fOsf cfwf/df Olky]lnon tGt'nfO{ ljleGg efudf afF8\g  
;lsG5 . oLdWo] dxŒjk"0f{ Olky]lnon tGt' lgDgfg';f/ 5g\ M

	 !=	 k]ed]G6 Olky]lnod  (pavement  epithelium)

	 @=	 So'lasn Olky]lnod (cubical  epithelium)

	 #=	 sf]nDgf/ Olky]lnod (columnar  epithelium)

	 $=	 UNofG8'n/ Olky]lnod (glandular epithelium)

!= 	 k]ed]G6 Olky]lnod  (Pavement  Epithelium)

	 oL tGt'df r]K6f (flat) Kn]6 h:tf ax'e 'hLo  
sf]ifx¿ cfk;df 6Dd ldn]/ a;]sf x'G5g\ . e'OFdf  
cf]5\ofOg] 9'ª\uf jf 6fOnsf] ldn]sf] 5]p h:t} sf]ifx¿  
hf]l8P/ /x]sf  x'G5g\ . o;df sf]ifx¿sf] Ps kq txdfq  
x'G5 . o;k|sf/sf tGt'x¿af6 d'6', kmf ]S;f],  
lduf} {nf / o;sf /St gnLsf aflx/L cfj/0f  
ag]sf] x'G5 . 

	 o;sf sfo{x¿ 9fSg' (covering), arfpg' (protecting) / 5fGg' (filtrate) xf] . ;fy} 
t/n / Uof“; kbfy{nfO{ axg lbg' cflb klg xf] .

lrq g+= 17.1
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@= 	 3gfsf/ jf So'lasn Olky]lnod (Cubical Epithelium)

So'lasn cyf{t\ 3gfsf/ (cubical) cfsf/sf sf]ifx¿sf] 
Ps kqn] 9flsP/ So'lasn Olky]lnod tGt' aG5 . of] 
tGt' 5]p 5]psf] ;txaf6 Ps csf]{;Fu hf]l8P/ /x]sf]  
x'G5 . o;k|sf/sf tGt'x¿af6 lduf}{nf leqsf gnLx¿, 
yfO/f]O8 u|GyL / lgisf;g u|GyLsf ljleGg gnLx¿, 
uef{zosf] leqL efu / Zjf; gnLsf] d'v cflb ag]sf]  
x'G5 . o;n] 9fSg], arfpg], ;|fj (secreting) cflb sfo{ ub{5 .

#= 	 :tDeL jf sf]nDgf/ Olky]lnod (Columnar  Epithelium)

nfDrf cfsf/sf sf]ifx¿ a];d]G6 d]Da|]gdf 
/x]/ of] tGt' ag]sf] x'G5 . o;df sf]ifx¿sf] 
Ps kq] tx /x]sf] x'G5 . lduf{}nfsf 7'nf 
gnLx¿, cfdfzo / ;fgf] cfGb|fsf] leqL 
;txdf :tDeL cyf{t\ sf]nDgf/ Olky]lnod 
tGt' /x]sf] x'G5 . Zjf; k|0ffnL, k|hgg  
k|0ffnLsf dfu{x¿sf] leqL kq 3gfsf/ / :tDeL b'j} k|sf/sf tGt'n] 9flsPsf]  
x'G5 . logLx¿sf] ;tx ;;fgf /f}F h:tf l;lnofn] 9fs]sf] x'G5 . of] l;lnofn] glhs}  
/x]sf] t/n kbfy{nfO{ otfptf rnfpg] sfo{ ub{5 . o; k|sf/sf tGt'  
lkQy}nL, Gofn u|GyL h:tf ;|fj ug]{ cª\ux¿df kfOG5 . o;sf] d'Vo sfo{ ;|fj  
ug]{ / ;f]:g' xf] .

$=	 u|GyLdo jf UNofG8'n/ Olky]lnod (Glandular Epithelium)

z/L/df kfOg] u|GyLnfO{ ;|fj Olkyf]lnod sf]ifx¿n] 
9fs]sf x'G5g\ . o:tf sf]ifx¿af6 ag]sf] tGt'nfO{ 
UNofG8'n/ Olky]lnon elgG5 . oL sf]ifx¿n] z/L/nfO{ 
cfjZos kg]{ xdf]{g, OGhfOd, Do's; (mucus), ¥ofn, 
kfrg /; h:tf kbfy{x¿ pTkfbg ub{5 .

lrq g+= 17.2

lrq g+= 17.3

lrq g+= 17.4

Cilia
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lj|mofsnfk ! 

Olky]lnod tGt'sf] cjnf]sg

!=	 Pp6f l;Gsfn] Eofu'tf] jf s'v'/fsf] 5fnfsf] Ps 6'j|mf lnO{ To;sf] aflx/L ;tx 
sf]6\ofpm .

@=	 sf]6\ofP/ cfPsf] j:t' ;kmf :nfO8df /fv .

#=	 To;df Ps yf]kf cfof]l8g /fv]/ se/ l:nkn] 5f]k . 

$=	 o;nfO{ ;"Idbz{s oGqdf /fvL x]/ .

%=	 ;"Idbz{s oGqaf6 b]lvPsf] s'/fnfO{ lrq agfO{ b]vfpm .

^=	 dfly kf7df lbOPsf] Olky]lnod tGt'sf] lrq;Fu of] lrq t'ngf u/L x]/ . 

jg:klt tGt' (Plant Tissue)

la?jfx¿df kfOg] tGt'x¿ d'Votof b'O{ k|sf/sf x'G5g\ M

	 !=	 d]l/:6d]l6s tGt' (meristematic tissue)

	 @=	 :yfoL tGt' (permanent tissue)

d]l/:6d]l6s la?jfx¿df j[l4 / ljsf; eO/xg] tGt' xf] . o; kf7df xfdL  
d]l/:6d]l6s tGt'sf af/]df cWoog ub{5f}F M

d]l/:6d]l6s tGt' (Meristematic Tissue)

la?jfsf] 6'Kkfsf efux¿df /x]sf sf]ifx¿ l56f] l56f] 
ljefhg eO/x]sf x'G5g\ . sf]ifx¿sf] ljefhgaf6 g} la?jfsf]  
j[l4 eOOx]sf] x'G5 . oL sf]ifx¿ cfk;df 6Dd ldn]/ /x]sf  
x'G5g\ . o;}n] oL sf]ifx¿sf lardf vfnL 7fpF x'Fb}g . oL sf]ifx¿sf 
leQf kftnf x'G5g\ . ;fO6f]KnfHd afSnf] x'G5 / :ki6 Go'lSno; /x]sf]  
x'G5 . kftnf leQf / Go'lSno; tyf ;fO6f]KnfHd :ki6;Fu /x]sf  
sf]ifx¿ ldnL ag]sf] tGt'nfO{ d]l/:6d]l6s tGt' elgG5 . oL 
tGt'x¿nfO{ :yfgcg';f/ juL{s/0f ul/Psf] 5 .

!=	 olb d]l/:6d]l6s tGt' h/f jf sf08sf] 6'Kkfdf /x]sf] 5 eg] o;nfO{ Plksn 		

	 (apical) d]l/l:6d elgG5 . o;n] h/f / sf08nfO{ nDafOlt/ j[l4 ub{5 .

lrq g+= 17.5

Plksn

n]6/n
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@=	 olb d]l/:6d]l6s tGt' h/f jf sf08sf] 5]plt/ 5 eg] o;nfO{ n]6/n (lateral)  

	 d]l/l:6d elgG5 . o;n] h/f jf sf08nfO{ df]6fOlt/ j[l4 ub{5 .

lj|mofsnfk @

rgf, s]/fp jf dl;gf] s]/fpnfO{ lehfP/ s]xL lbg /fv . To;af6 dl;gf] 6';f  
knfpF5 . To; 6';fsf] 6'Kkfsf] efu An]8n] sf6]/ :nfO8df /fv . dflyaf6 csf]{ 
:nfO8n] To;nfO{ lyr]/ kftnf] agfpm . To;df Ps yf]kf ;k|mflgg /fv / se/l:nkn] 
xfjf gl5g]{ u/L 5f]k . :nfO8nfO{ ;"Idbz{s oGqdf /fv]/ x]/ . ;"Idbz{s oGqaf6 
b]lvPsf] s'/fnfO{ lrq agfO{ b]vfpm .

dfgj z/L/df sf]if, tGt' / cª\usf] cGt/;DaGw 
(Interrelationship between Cell, Tissue and Organs in Human Body)

sf]if (cell) 

sf]if ;hLjsf] z/L/ lgdf{0f ug]{ ;a}eGbf ;fgf] efu xf] . ;a} k|sf/sf hLjx¿sf] z/L/ 
sf]ifaf6 ag]sf] x'G5 . Ps sf]ifLo hLjn] cfkm\gf] ;Dk"0f{ hLjg k|lj|mof ToxL sf]ifaf6 
k"/f ub{5 . ax'sf]ifLo hLjdf ljleGg hLjg k|lj|mof k"/f ug{sf nflu sf]ifx¿n] ;d"x 
agfpF5 . o;/L sf]ifx¿ ldnL ag]sf] ;d"xnfO{ tGt' elgG5 .

tGt' (Tissue) 

lglZrt sfo{ ug{sf nflu Ps} cfsf/ k|sf/sf sf]ifx¿ ldnL ag]sf] ;d"xnfO{ tGt' 
elgG5 . h:t} M /ut, xf8, 5fnf . dflg;sf z/L/leqsf ljleGg lj|mofsnfk ug{sf 
nflu km/s ljz]iftf ePsf tGt'x¿ ;d"xdf ldn]/ /x]sf x'G5g\ . o;/L ;d"xdf ldn]/ 
/x]sf tGt'sf] ;d"xnfO{ cª\u elgG5 .

cª\u (Organ) 

lglZrt sfo{ ug{sf nflu ldn]/ a;]sf ljleGg k|sf/sf tGt'x¿sf] ;d"xnfO{ cª\u  
elgG5, h:t} M d'6', kmf]S;f], sn]hf], lduf}{nf, cfFvf, gfs, d'v . cª\u Pp6f hl6n 
agfj6 ePsf] / vf; sfd ug]{ c+z xf] . s'g} cª\un] vf; k|sf/sf] sfd dfq ub{5 
eg]  s'g}n] PseGbf a9L sfd klg ub{5 . h:t} M d'6'n] z/L/df ePsf] /utnfO{ rfk  
lbP/ ;~rfng ub{5 . lduf{}nfn] z/L/df cgfjZos kbfy{ 5fg]/ lk;fasf ¿kdf kmfNg 
;xof]u ub{5 . o;n] z/L/nfO{ rflxg] kfgLsf] dfqf lgoGq0f ub{5 .
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dfgj z/L/df ljleGg sfo{x¿ k"/f ug{sf nflu cª\ux¿ ldn]/ ;d"xdf sfo{  
ub{5g\ . o:tf cª\ux¿sf] ;d"x ldn]/ k|0ffnL aG5 .

k|0ffnL (System)

sfo{ ;DkGg ug{sf nflu ljleGg cª\ux¿ ldnL ag]sf] ;d"xnfO{ k|0ffnL (system)  
elgG5 . dfgj z/L/df hDdf gf} k|sf/sf k|0ffnLx¿ x'G5g\ . k|0ffnLdf ljleGg  
cª\ux¿n] ;d"xdf sfo{ ul//x]sf x'G5g\ h:t} M kfrg k|0ffnLdf d'v, vfgf gnL, cfdfzo, 
;fgf] cfGb|f, 7'nf] cfGb|f, dnfzo, sn]hf], lkQ y}nL, Kofª\lj|mofhn] ldn]/ sfo{ ub{5g\ .

dflg;sf] z/L/df kfOg] k|0ffnL, o;sf d'Vo cª\ux¿ / sfo{ tnsf] tflnsfdf  
lbOPsf] 5 M

 j|m=;=	 k|0ffnL	 cª\ux¿	 d'Vo sfo{x¿

 !=		  cl:y k|0ffnL	 xf8x¿ / s'/s'/] xf8	 z/L/nfO{ yfDg' / g/d  
				    cª\unfO{ ;'/Iff ug{
 @=		  df+;n k|0ffnL	 df+;n, 5fnf	 z/L/nfO{ rnfpg / 		
				    z/L/nfO{ 9fSg
 #=		  kfrg k|0ffnL	  cfdfzo, cfGb|f	 vfgf krfpg / ;f]:g 
			   sn]hf] / Kofª\lj|mofh 	
 $=		  Zjf; k|Zjf; k|0ffnL	 Zjf; gnL / kmf]S;f]	 clS;hg / sfa{g  
				    8fOcS;fO8sf] 		
				    cfbfg k|bfg ug{
 %=		  /St ;~rf/ k|0ffnL	 d'6' / /St gnL	 /St ;~rf/ ug{
 ^=		  lgisf;g k|0ffnL	 lduf{}nf, sn]hf] / 	 cgfjZos kbfy{ z/L/ 		
			   d"q y}nL	 aflx/ kmfNg
 &=   	 u|GyL k|0ffnL	 ¥ofn u|GyL, lk6'6/L  	 xdf]{g / OGhfOd 			
			   u|GyL / yfO/f]O8 u|GyL	 pTkfbg ug{
 *=	  	 :gfo' k|0ffnL 	 dl:tis, ;'if'Dgf / :gfo'	 ;~rf/ ug{
 (=	  	 k|hgg k|0ffnL 	 cG8sf]if, cG8fzo	 ;Gtfg pTkfbg ug{
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k|of]ufTds sfo{ 

!=	 ltd|f] 3/ glhssf] df;' k;ndf hfpm . kmf]S;f], sn]hf], d'6', lduf}{nf, cfFvf h:tf 
ljleGg cª\ux¿ cjnf]sg u/L tL cª\ux¿n] s] s] sfo{ ub{5g\, n]v .

@=	 lj|mofsnfk ! cWoog u/L Olky]lnod tGt'sf] lrq agfpm .

#=	 lj|mofsnfk @ cWoog u/L d]l/:6d]l6s tGt'sf] lrq agfpm . 

;f/f+z 

!=	 Pp6} cfsf/ k|sf/sf sf]ifx¿ ldnL ag]sf] ;d"xnfO{ tGt' elgG5 . o;n] vf;  
k|sf/sf] sfo{ ub{5 .

@=	 hgfj/sf] z/L/sf cª\ux¿sf] aflx/L efu Olky]lnod tGt'n] ag]sf] x'G5 .

#=	 Olky]lnod tGt' d'Vo rf/ k|sf/sf x'G5g\ . tL x'g\ M k]ed]G6, So'ljsn, sf]nDgf/ /  
UNofG8'n/ .

$=	 Olky]lnod tGt'n] 9fSg], arfpg], ;|fj ug]{, ;f]:g] / lgisf;g ug]{ sfo{ ub{5g\ .

%=	 jg:kltsf ljleGg efusf 6'Kkfdf /x]sf] tGt'nfO{ d]l/:6d]l6s tGt' jf d]l/l:6d  
(meristem) elgG5 .

^=	 d]l/:6d]l6s tGt' d'Vo b'O{ k|sf/sf x'G5g\ .  tL x'g\ M Plksn / n]6]/n d]l/l:6d .

&=	 Plksn d]l/:6d]l6s tGt'n] la?jfsf] nDafO a9fpF5 eg] n]6]/n d]l/:6d]l6s tGt'n]  
df]6fO a9fpF5 .

*= 	dflg;sf] z/L/leqsf lj|mofsnfk ug{sf nflu ljleGg tGt'x¿ ldnL ag]sf] ;d"xnfO{ 
cª\u elgG5 .

(=	 s'g} cª\un] Pp6f dfq / s'g}n] w]/} sfo{ ub{5g\ .

!)=	xfd|f] z/L/sf] sn]hf] ;a}eGbf a9L sfd ug]{ cª\u xf] . 

!!=	 ljleGg cª\ux¿ ldnL ag]sf] ;d"xnfO{ k|0ffnL elgG5 .

!@=	dfgj z/L/df gf} k|sf/sf k|0ffnL x'G5g\ .
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cEof; 

!=	 vfnL 7fp“df ldNbf] zAb e/ M

	 -s_	;hLjsf] z/L/sf] ;a}eGbf ;fgf] efunfO{ ===================================elgG5 .

	 -v_	sf]ifx¿ ldnL ag]sf] ;d"xnfO{ ============================ elgG5 .

	 -u_	cª\u eg]sf] vf; sfo{ ug{ =====================================ldnL ag]sf] ;d"x xf] .

	 -3_	d]l/:6d]l6s tGt'n] la?jfsf] ================================ ub{5 .

	 -ª_	hgfj/sf ljleGg cª\ux¿nfO{ aflx/af6 9fSg] tGt'nfO{ ================= elgG5 .

@=	 tn lbOPsf pQ/x¿dWo] ;xL pQ/ 5fg M

	 -s_ jg:kltsf] j[l4 ug]{ tGt'nfO{ s] elgG5 <

		  -c_ Olky]lnod tGt'		 -cf_ d]l/:6d]l6s tGt'

		  -O_ :yfoL tGt'		  -O{_ UNofG8'n/ tGt'

	 -v_	r]K6f Kn]6 h:tf ax' e'hLo sf]ifx¿ ldnL e'OFdf 6fon 5fk] h:t} ldnL ag]sf]  
		  tGt'nfO{ s] elgG5 <

		  -c_ k]ed]G6			   -cf_ So'lasn

		  -O_ sf]nDgf/			  -O{_ UNofG8'n/

	 -u_ dflg;sf] z/L/sf] ;a}eGbf a9L sfo{ ug]{ cª\u s'g xf] <

		  -c_ d'6'			   -cf_ kmf]S;f]

		  -O_ sn]hf]			   -O{_ lduf}{nf

	 -3_ xdf]{g, OGhfOd :n]idf h:tf pTkfbg ug]{ u|GyLdf s'g tGt' kfOG5 <

		  -s_ k]ed]G6 			  -v_  So'lasn

		  -u_ sf]nDgf/			  -#_ UNofG8'n/
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#=	 5f]6f] pQ/ b]pm M

	 -s_	tGt' eg]sf] s] xf] <

	 -v_ Olky]lnon tGt' sxfF /x]sf] x'G5 <

	 -u_ d]l/:6d]l6s tGt'sf] d'Vo sfd s] xf] <

	 -3_ d]l/:6d]l6s tGt' d'Vo slt k|sf/sf x'G5g\, tL s] s] x'g\ <

$=	 dfgj z/L/df sf]if, tGt' / cª\usf] cGt/;DaGwsf] JofVof u/ .

%=	 Olky]lnon tGt'sf d'Vo sfo{x¿ a'“bfut ¿kdf n]v .

^=	 5f]6s/Ldf n]v M

	 -s_ k]ed]G6 Olky]lnod        

	 -v_ sf]nDgf/ Olky]lnod

	 -u_ So'lasn Olky]lnod       

	 -3_ UNofG8'n/ Olky]lnod

&=	 lrqdf lbOPsf] efusf] gfds/0f u/ M

*=	 lbOPsf] lrqdf s'g tGt' b]vfOPsf] 5, of] tGt' sxf“ kfOG5, o;sf] d'Vo  
	 Pp6f sfo{ n]v M

(=	 Olky]lnod tGt' / d]l/:6d]l6s tGt'lar b'O{cf]6f km/s n]v .
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;hLjn] hLljt /xgsf nflu ljleGg k|lj|mofx¿ ;~rfng u/]sf x'G5g\ . Zjf; k|Zjf;, 
kfrg, lgisf;g, k|hgg h:tf k|lj|mofx¿ ;hLjx¿df ;~rfng eO/x]sf x'G5g\ . log} 
k|lj|mofx¿nfO{ hLjg k|lj|mof (life process) elgG5 .

k|hgg (Reproduction)

;hLjx¿sf] hLjg sfn ;Lldt x'G5 . k[YjLdf /x]sf x/]s hLjsf] d[To' x'G5 .  
To;}n] ;hLjx¿n] cfkm\gf] hfltsf] cl:tTj arfpg ;Gtfgx¿ pTkfbg u/L 
j+znfO{ lg/Gt/tf lbg] ub{5g\ . o;/L cfk"m h:t} gofF hLj pTkfbg u/L j+zsf]  
lg/Gt/tf lbg] k|lj|mofnfO{ k|hgg elgG5 . ;/n Ps sf]ifLo hLjx¿nufot ljsl;t 
hLjx¿ ;a}df k|hgg x'G5 . hLjx¿df k|hgg lj|mof b'O{ k|sf/af6 x'G5 M

!= cd}y'lgs (Asexual) 		  @= d}y'lgs (Sexual)

cd}y'lgs k|hgg (Asexual Reproduction)

efn] / kf]yL k|hgg sf]ifx¿sf] ldnglagf  x'g] k|hggnfO{ cd}y'lgs k|hgg elgG5 . 
o; k|lj|mof Pp6f dfp hLj (parent) af6 dfq x'G5 . o; k|lj|mofaf6 ag]sf hLjx¿ dfp 
hLj h:t} x'G5g\ / 5f]6f] ;dodf g} of] k|lj|mof k"/f x'G5 . k|foM ;/n / sd ljsl;t 
hLjdf dfq cd}y'lgs k|hgg x'G5 . cd}y'lgs k|hggsf k|sf/ lgDgfg';f/ 5g\ M

-s_	lkm;g (Fission)

;/n Pssf]ifLo hLjx¿ ;fdfGo sf]if ljefhg k|lj|mofaf6 
Psaf6 b'O{ / b'O{af6 rf/ x'Fb} ;ª\Vofdf j[l4 x'G5g\ . o;  
k|sf/sf] cd}y'lgs k|hggnfO{ lkm;g (fission) elgG5 . olb Pp6f 
sf]if ljefhg eO{ b'O{ cf]6f ;Gtlt sf]ifx¿ aG5g\ eg] To;nfO{  
afOg/L lkm;g (binary fission) elgG5, 

h:t} M AofS6]l/of, 8fOP6d h:tf ;"Id jg:klt tyf cldaf, lrq g+= 18.1

		    

hLjg k|lj|mof
(Life Process)!*!*
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kf/fd]l;od h:tf hLjx¿df of] k|lj|mof x'G5 .

olb Pp6f sf]if ljefhg eO{ w]/} cf]6f ;Gtlt sf]if aG5g\ eg] To;nfO{ dlN6kn 
lkm;g (multiple fission) elgG5 . h:t} M Snfdf8f]df]g; (chlamydomones),  
KnfHdf]l8od (plasmodium) .

-v_ al8ª (Budding)

sf]if jf z/L/sf] Psflt/af6 6';f] (bud) knfP/ ljsl;t eO{ 
cnlUuP/ gofF ;Gtfgsf ¿kdf ljsl;t x'g] k|lj|mofnfO{ al8ª 
elgG5 . h:t} M xfO8«f (hydra), lo:6 (yeast) 

-u_	 l/h]g]/];g (Regeneration)

hLjsf] z/L/ b'O{ jf b'O{eGbf a9L 6'lj|mg uO{ k|To]s 6'j|mf gofF 
hLjsf ¿kdf ljsl;t x'g] lj|mofnfO{ l/h]g]/];g (regeneration) 

elgG5 . h:t} M xfO8«f, 6]kjd{, Kn]g]l/of .

-3_ 	k|mfud]G6];g (Fragmentation)

;/n jg:klt 6'lj|mg uO{ k|To]s 6'j|mf k]ml/ k"0f{ jg:kltdf ljsl;t x'g] 
k|lj|mofnfO{ k|mfud]G6];g (fragmentation) elgG5 . h:t} M :kfO/f]ufO/f

-ª_	:kf]?n];g (Sporulation)

;/n la?jfx¿df :kf]/]lGhof (sporangia) leq aLhf0f'x¿ 
(spores) aG5g\ . kl/kSj aLhf0f'x¿ cg's"n jftfj/0fdf  
cª\s'/fpF5g\ / gofF la?jf aG5g\ . o:tf] cd}y'lgs k|hggnfO{ 
:kf]?n];g (sporulation) elgG5 .

lrq g+= 18.5

lrq g+= 18.6

lrq g+= 18.3

lrq g+= 18.2

lrq g+= 18.4
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-r_ 	e]lh6]l6e k|f]kfu];g (Vegetative Propagation)

ljsl;t la?jfx¿sf] 
h/f, sf08, kft cflbaf6 
gofF la?jf aG5 . o:tf] 
k|lj|mofnfO{ e]lh6]l6e  
k|f]kfu];g (vegetatiove 

propagation) elgG5 . 
h:t} M h/faf6 ;v/v08, nfx'/] k"mn tyf sf08af6 cfn', cb'jf, u'nfkm / kftaf6 
a]uf]lgof, a|fof]kmfOnd cflb .

	 cd}y'lgs k|hggsf kmfObf
	 !=	 ;/n / l56f] x'G5 . 		  @=	 Pp6} hLj dfq eP k'U5 .

	 #=	 k}t[s u'0f oyfjt\ /xG5 .		  $=	 ;Gtfgdf Ps¿ktf cfpF5 .

d}y'lgs k|hgg (Sexual Reproduction)

hLjx¿df efn] k|hgg sf]if (sperm) / kf]yL k|hgg sf]if (ovum) sf] ldng eO{ 
;Gtfg pTkfbg x'g] lj|mofnfO{{ d}y'lgs k|hgg elgG5 . w]/} h;f] hgfj/x¿ / 
ljsl;t la?jfx¿df d}y'lgs k|hgg x'G5 . logLx¿df k|foM efn] / kf]yL cnu cnu  
x'G5g\ . o:tf hLjnfO{ Ps lnª\uL (unisexual) elgG5 . h:t} M dflg;, r/f, Eofu'tf 
cflb . s'g} s'g} hLjx¿n] efn] / kf]yL k|hgg sf]if b'j} pTkfbg ub{5g\ . o:tf hLjnfO{  
lålnª\uL (bisexual) jf peolnª\uL (hermaphrodite) elgG5 . h:t} M xfO8«f, uF8\of}nf .
jg:kltsf k"mnx¿ klg s'g} Ps lnª\uL (unisexual) / s'g} lålnª\uL (bisexual) x'G5g\ .  
h:t} M km;L{, d]jf Ps lnª\uLo x'g\ eg] tf]/L, s]/fp, kmfk/ b'O{lnª\uLo x'g\ .

la?jfx¿df d}y'lgs k|hgg (Sexual Reproduction in Plants)

ljsl;t la?jfsf] k|hgg cª\u k"mn xf] . k"mnsf] efn] cª\unfO{ PG8«f]l;od  
elgG5 . k"mnsf] kf]yL cª\unfO{ ufOgf]l;od elgG5 . PG8«f]l;odn] k/fus0f agfpF5 eg] 
ufOgf]l;oddf c08 pTkfbg x'G5 . PG8«f]l;oddf ag]sf] k/fus0f ufOgf]l;od;Dd 
k'Ug] k|lj|mofnfO{ k/fu;]rg elgG5 . To;kl5 k/fus0f / c08sf] ldng x'G5 . o; 
k|lj|mofnfO{ uef{wfg elgG5 . uef{wfgkl5 aGg] o'Udh (zygote) sf] j[l4 eO{ lap  
aG5 . o;af6  jg:klt pd|G5 .

lrq g+= 18.7
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hgfj/df x'g] d}y'lgs k|hgg (Sexual Reproduction in Animals)

d}y'lgs k|hggdf efn] / kf]yL k|hgg sf]ifx¿sf] ;+of]u jf ldng (fusion) x'G5 . o; 
k|lj|mofnfO{ uef{wfg elgG5 . hgfj/df uef{wfg b'O{ k|sf/n] x'G5 .

-s_	 afx\o uef{wfg (external fertilization)	 -v_ leqL uef{wfg (internal fertilization)

hgfj/sf] z/L/ aflx/ efn] / kf]yL k|hgg sf]ifsf] ;+of]u x'g] lj|mofnfO{ afx\o uef{wfg 
/ z/L/leq ;+of]u x'g] lj|mofnfO{ leqL uef{wfg elgG5 . df5f, Eofu'tfdf afx\o uef{wfg 
x'G5 eg] dflg;, r/f, ls/f cflbdf leqL uef{wfg x'G5 . efn] / kf]yL k|hgg sf]ifsf] 
;+of]uaf6 o'Udh (zygote) aG5 . of] g} e"|0f (embryo) sf ¿kdf ljsl;t eO{ lglZrt 
;dokl5 aRrfsf ¿kdf ljsl;t x'G5 .

d}y'lgs k|hggsf kmfObf

!=	 hLjsf] ;ª\Vof j[l4 eO{ kl5;Dd j+z sfod x'G5 .

@=	 ;Gtltx¿df gofF u'0fx¿ ljsl;t x'G5 .

dfgj /St ;~rf/ k|0ffnL (Human Blood Circulatory System)

dfgj z/L/df cfjZos kg]{ kf}li6s tŒjx¿, clS;hg, xdf]{g cflb /utsf] dfWodaf6 
ljleGg cª\ux¿df k'¥ofOG5 . To;} u/L z/L/df sfd gnfUg] j:t'x¿ -sfa{8fOcS;fO8, 
o'l/of, o'l/s Pl;8_ lgisf;g cª\u;Dd k'¥ofpg] sfd klg /utsf] dfWodaf6    
x'G5 . oL sfo{ ug{sf nflu dfgj z/L/df /ut lg/Gt/ ;~rfng eO/x]sf] x'G5 . 
o;} k|0ffnLnfO{ /St ;~rf/ k|0ffnL elgG5 .

dfgj /St ;~rf/ k|0ffnLdf d'Vo tLg efu /x]sf x'G5g\, tL x'g\ M

-s_ /ut		 -v_ d'6'		  -u_ /St gnLx¿

-s_	/ut (Blood)

/ftf] t/n ;+of]hL tGt' /ut xf] . o;df d'Vo b'O{ efu KnfHdf / /Stsf]if /x]sf x'G5g\ . 

KnfHdf (plasma) : KnfHdf lkmSsf kx]Fnf] /ªsf] t/n kbfy{{ xf] . /utdf emG8}  55 

k|ltzt KnfHdf /x]sf] x'G5 . o;df 90 k|ltzt kfgL / 10 k|ltzt k|f]l6g, af];f], nj0f /  
sfaf]{xfO8«]6 /x]sf] x'G5 . KnfHdfn] cfGb|faf6 l5/]/ (diffuse) cfPsf kf]ifs tŒjnfO{  
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z/L/sf ljleGg efudf k'¥ofpg] sfo{ ub{5 . To;} u/L sf]ifdf x'g] Zjf;k|Zjf; 
lj|mofaf6 lg:sg] sfa{g8fOcS;fO8nfO{ kmf]S;f];Dd k'¥ofpg dbt ub{5 . o;n]  
xdf]{gnfO{ ljleGg tGt'x¿;Dd k'¥ofpF5 .

/Stsf]if (Blood Cell) : /St sf]if KnfHdfdf 3f]lnP/ /x]sf x'G5g\ . oL 7f]; kbfy{ 
x'g\ . /St sf]if klg d'Vo tLg k|sf/sf x'G5g\ . h:t} M /ftf /St sf]if, ;]tf /St  
sf]if / Kn]6]n]6\; .

/ftf /St sf]if (Red Blood Cells) : /ftf /St sf]ifx¿ /utdf c¿ /St sf]ifeGbf 
a9L ;ª\Vofdf x'G5g\ . oL /St sf]ifx¿ w]/} ;fgf x'G5g\ . logLx¿df Go'lSno; x'Fb}g .  
/ftf /St sf]ifdf x]df]Unf]lag (haemoglobin) x'G5 . o;}n] ubf{ /ut /ftf] ePsf]  
xf] . x]df]Unf]lagn] kmf]S;f]af6 clS;hg ;f]:g] sfd ub{5 . /ftf /St sf]ifx¿ /ftf] df;L 
(bone marrow) df aG5g\ . k'/fgf /St sf]ifx¿ sn]hf] / lkmof]df uP/ gfl;G5g\ . 
logsf] cfo' nueu rf/ dlxgf hlt x'G5 . /ftf /St sf]ifsf] sdL ePdf /St cNktf 
(anaemia) /f]u nfU5 .

;]tf /St sf]if (White Blood Cells) : ;]tf /St sf]ifx¿ /ftf /St sf]ifeGbf 
7'nf / /ªxLg x'G5g\ . logLx¿sf] cfsf/ lglZrt x'Fb}g . logLx¿df Go'lSno; x'G5 . 
logLx¿ klg /ftf] df;L (bone marrow) df g} aG5g\ . ;]tf /St sf]ifn] z/L/df /f]usf  
sL6f0f'x¿nfO{ gfz ub{5g\ . xfd|f] z/L/df o;sf] ;ª\Vof cTolws a9]df No's]ldof 
(leukemia) cyf{t\ /St SofG;/ (blood cancer) /f]u nfU5 . 

Kn]6n]6\; (Platelets) : Kn]6n]6\; Go'lSno; gePsf ;fgf /St sf]if x'g\ . logLx¿n] 
3fp, rf]6k6s nfUbf /ut hdfpg dbt ub{{{5g\ . logLx¿ klg /ftf] df;L (bone 

marrow) df g} aG5g\ . logsf] cfo' @ b]lv # lbg;Dd dfq x'G5 . o;sf] sdL 
ePdf rf]6k6s nfUbf w]/} /ut aflx/ aU5 /  
/utsf] sdL x'g ;S5 .

-v_	d'6' (Heart)

d'6' zlStzfnL df+;k]zLn] ag]sf] cª\u  
xf] . of] z/L/df 5ftLleq b'O{ kmf]S;f]sf lardf /x]sf] 
x'''G5 . o;sf] PsltxfO efu bfofF / b'O{ ltxfO efu lrq g+=18.8
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afofFk6\l6 /x]sf] x'G5 . o;nfO{ k]l/sfl8{od (pericardium) gfd u/]sf] kftnf] lemNnLn] 9fs]sf]  
x'G5 . o;leq s]xL afSnf] kf/bz{s t/n kbfy{ (pericardial fluid) x'G5 . pSt t/n 
kbfy{n] d'6'nfO{ aflx/af6 bafa kg{af6 hf]ufpF5 . d'6'leq rf/ sf]7fx¿ x'G5g\,  tL 
x'g\ M

!=	 bfofF cl/sn (Right Auricle)

@=	 bfofF e]lG6«sn (Right Ventricle)

#=	 afofF cl/sn (Left Auricle)

$=	 afofF e]lG6«sn (Left Ventricle)

bfofF cl/sn / bfofF e]lG6«sn Psfk6\l6 dfly tn eP/ /x]sf x'G5g\ eg] afofF  
cl/sn / afofF e]lG6«snsf] csf]{k6\l6 dfly tn eP/ /x]sf x'G5g\ . oL bfofF / 
afofFsf sf]7fx¿sf] lardf df]6f] df+;k]zLsf] leQf x'G5 . o;n] ubf{ bfofFsf] /ut 
afFoftk{m / afofFsf] /ut bfofFtk{m hfg ;Sb}g . oL rf/} sf]7fx¿ Ps cª\u eP/ sfd  
ub{5g\ . bfofF cl/sndf z/L/sf ljleGg efuaf6 cfPsf] cz'4 /ut hDdf  
x'G5 . afofF cl/sndf kmf]S;f]af6 cfPsf] clS;hgo'St z'4 /ut hDdf x'G5 . 
d'6'df ePsf] df+;k]zLdf Ps k|sf/sf] v'Drg] / k}mng] x'G5 . o;nfO{ d'6'sf] w8\sg  
elgG5 . oxL rfnn] ubf{ g} d'6'n] /ut kDk u/L z/L/sf] ;Dk"0f{ efudf k'¥ofpg dbt  
ub{5 . d'6'af6 kmf]S;f]df /ut n}hfg] gnL kNdf]g/L wdgL xf] . kmf]S;f]af6 d'6'tk{m 
Nofpg] kNdf]g/L lz/f xf] . d'6'n] /ut kDk ubf{ cl/snaf6 e]lG6«snlt/ /ut hfG5 t/  
e]lG6«snaf6 cl/snlt/ kms{g ;Sb}g . lsgeg] cl/sn / elG6«snlardf eNe  
x'G5g\ . d'6'leq rf/ cf]6f eNe (valve) x'G5g\ .

	 !=	 6«fOsl:k8 eNe – bfofF cl/sn / bfofF e]lG6«sn lardf

	 @=	 dfO6«n eNe – afofF cl/sn / afofF e]lG6«sn lardf

	 #=	 kNdf]lgs eNe – bfofF e]lG6«sn / kNdf]g/L wdgL lardf

	 $=	 Pcf]l6{s eNe – afofF e]lG6«sn / Pcf]6f{ lardf 

-u_	 /St gnLx¿ (Blood Vessels)

	 xfd|f] z/L/df /utsf] ;~rf/ ug{sf nflu /St gnLx¿ x'G5g\ . tL /St gnLx¿  

lrq g+= 18.9
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	 klg tLg k|sf/sf x'G5g\ M

	 != wdgL (arteris)		  @= lz/f (veins)	 #= s]lzsf (capillaries)

!=	 wdgL (Arteris) :  d'6'af6 /ut z/L/sf ljleGg 
efudf k'¥ofpg] /St gnLnfO{ wdgL elgG5 . logLx¿ 
5fnfsf] leqL efudf /x]sf x'G5g\ . wdgLx¿  
lz/feGbf afSnf] df+;k]zLåf/f ag]sf x'G5g\ . 
logLx¿ ;;fgf wdgLsf xfFuf (arterioles) df afFl8Psf x'G5g\ .

@=	 lz/f (Veins) : z/L/sf] ljleGg efuaf6 /ut  
;ª\sng u/L d'6';Dd Nofpg] /St gnLnfO{ lz/f  
elgG5 . logLx¿ wdgLeGbf kftnf] df+;k]zLaf6  
ag]sf x'G5g\ .

#=	 s]lzsf(Capillaries):	  wdgLsf] 6'Kkfdf dl;gf /St 
gnLx¿ /x]sf x'G5g\ . logLx¿n] /utnfO{ ljleGg sf]
ifdf k'¥ofpg ub{5g\ . To;} u/L lkmFlhPsf] /utnfO{ 
hDdf u/L lz/fdf /ut n}hfg] dl;gf /St gnLx¿ klg  
x'G5g\ . oL /St gnLnfO{ s]lzsf elgG5 .

/St ;~rf/ k|lj|mof (Blood Circulation)

lrq g+= 18.10

lrq g+= 18.11

lrq g+= 18.12

kNdf]g/L wdgL

;'k]l/o/ e]gfsfef

bfofF cl/sn

bfofF e]lG6«sn

OGk]ml/o/ e]gfsfef

afofF e]lG6«sn

afofF cl/sn

kNdf]g/L lz/f

kNdf]g/L wdgL

dxfwdgL -Pcf]6f{_

lrq g+= 18.13
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z/L/sf ljleGg efuaf6 lz/f x'Fb} cfPsf] cz'4 /ut ;'k]l/o/ / OGk]ml/o/ e]g]sfef 
(superior venacava and inferior venacava) af6 d'6'sf] bfofF cl/sndf hDdf x'G5 . 
bfofF cl/snaf6 eNe v'n]/ /ut bfofF e]lG6«sndf hfG5 . ToxfFaf6 kNdf]g/L wdgL 
(pulmonary artery) x'Fb} kmf]S;f]df k'U5 . kmf]S;f]df /utn] sfa{g8fOcS;fO8 5f]8L 
clS;hg Uof; k|fKt ub{5 . o;/L clS;hgo'St /ut kNdf]g/L lz/f (pulmonary 

vein) x'Fb} afofF cl/sndf cfpF5 . afofF cl/snaf6 /ut afofF e]lG6«sndf  
cfpF5 . afofF e]lG6«sndaf6 Pcf]6f{ (aorta) x'Fb} /ut z/L/sf ljleGg efudf k'U5 . o;/L  
z/L/sf] ljleGg efudf k'u]sf] /ut s]lzsfaf6 ;ª\slnt eO{ lz/fsf] af6f] x'Fb} k'gM 
d'6'sf] bfofF cl/sndf cfOk'U5 . o;/L dfgj /St ;~rf/ lj|mof k"/f x'G5 .

k|sfz ;+Zn]if0f lj|mof (Photosynthesis)

;hLjx¿nfO{ afFRgsf nflu vfgf rflxG5 . t/ xl/of la?jfx¿n] dfq cfkm\gf] vfgf 
cfk}Fm agfpg ;S5g\. cGo k|f0fL vfgfsf nflu k|ToIf jf ck|ToIf ¿kdf jg:kltdf  
e/ kb{5g\ . xl/of la?jfx¿n] xfjfdf ePsf] 
sfa{g8fOcS;fO8 / df6fdf /x]sf] kfgLaf6 ;"o{sf] 
k|sfzsf] pkl:yltdf xl/ts0fsf] ;xfotfn] vfgf 
agfpF5g\ . o;/L la?jfn] vfgf agfpg] k|lj|mofnfO{ 
k|sfz ;+Zn]if0f lj|mof (photosynthesis) elgG5 . 
of] k|lj|mof xl/of] kftdf x'G5 . o; k|lj|mofsf 
nflu cfjZos kg]{  zlSt xl/of] kftdf ePsf]  
xl/ts0f (chlorophylls) n] ;"o{sf] k|sfzaf6 lnG5 . 
o; k|lj|mofdf Un'sf]h (glucose) / clS;hg aG5 .

sfa{g8fOcS;fO8 + kfgL + k|sfz → Un'sf]h + clS;hg

	 6C02+ 6H2O →  C6H12O6 + 6O2

k|sfz ;+Zn]if0fsf nflu la?jfn] h/fåf/f hldgsf] kfgL / kftdf /x]sf] l5b| (stomata) 
åf/f xfjfdf /x]sf] sfa{g8fOxS;fO8 lnG5g\ . la?jfn] agfPsf] Un'sf]h (glucose) 
:6fr{df abN5 / sf]ifx¿df hDdf ub{5 . o; k|lj|mofdf ag]sf] clS;hg Zjf;k|Zjf; 
eO{ xfjfdf kmfN5 .

lrq g+= 18.14

light
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k|sfz ;+Zn]if0f k|lj|mofsf nflu jg:kltnfO{ cfjZos s'/fx¿ 
(Needs of Plants for Photosynthesis)

!=	 xl/ts0f (Chlorophylls) : xl/ts0f ePsf] la?jfdf dfq k|sfz ;+Zn]if0f k|lj|mof 
x'G5 . xl/of] la?jfdf Snf]/f]Knf:6df Snf]/f]lkmn cyf{t\ xl/ts0f x'G5 . o;n] g} 
;f}o{ zlSt pkof]u u/L /f;folgs zlStdf kl/0ft ub{5 . xl/ts0flagf k|sfz  
;+Zn]if0f k|lj|mof ;Dej x'Fb}g . To;}n] xl/ts0f cTofjZos kbfy{ xf] .

@=	 sfa{g8fOcS;fO8 (Carbondioxide) : sfa{g8fOcS;fO8 k|sfz ;+Zn]if0f k|lj|mofdf 
cfjZos kg]{ sRrf kbfy{ xf] . la?jfn] lng] sfa{gsf] ;|f]t g} xfjfdf /x]sf] sfa{g8fOcS;fO8  
xf] . la?jfn] kftdf /x]sf dl;gf l5b| (stomata) åf/f jfo'd08ndf /x]sf]  
sfa{8fOcS;fO8 lnG5 . sfa{g8fOcS;fO8lagf cGo sfa{go'St of}lusx¿df  
la?jf afFRg ;Sb}g . 

#=	 kfgL / vlgh j:t'x¿ (Water and Minerals) : kfgL csf]{ dxŒjk"0f{ sRrf 
kbfy{ xf] . kfgLdf ePsf] xfO8«f]hgn] g} sfa{g8fOcS;fO8;Fu ldnL sfaf]{xfO6«]8  
agfpF5 . la?jfn] h/fåf/f hldgsf] kfgL ;f]:5 / sf08 x' Fb} kftdf  
k'¥ofpF5 . la?jfdf k|f]l6go'St kbfy{x¿ aGg cfjZos kg]{ vlgh kbfy{ klg 
kfgL;Fu} hldgaf6 la?jfn] lnG5 .

$=	 ;f}o{ zlSt (Solar Energy)M ;"o{ g} zlStsf] d"n ;|f]t xf] . xl/of] la?jfn] vfgf 
agfpFbf ;f}o{ zlStnfO{ /f;folgs zlStdf kl/jt{g ub{5 . la?jfsf] kftdf  
/x]sf] xl/ts0fn] ;f}o{ zlStnfO{ zf]if0f ub{5 / vfgf agfpg pkof]u ub{5 .

xl/of] la?jfsf] kftdf /x]sf] :6fr{sf] k/LIf0f

lj|mofsnfk !

cfjZos ;fdu|Lx¿ M xl/of] kft, lrD6f (forcep), tftf] kfgL /fVg] efF8f], 90 k|ltzt 
Oyfgf]n, cfof]l8g, l/sfkL, kfgL, l:kl/6 NofDk, 8«k/, las/x¿ cflb .

lrq g+= 18.15
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ljlw 
Pp6f la?jfsf] xl/of] :j:y kft l6k / kfFr ldg]6;Dd pdflnPsf] kfgLdf 8'afpm . 
o;f] ubf{ kft g/d x'G5 . To;kl5 s]xL ;do kftnfO{ dgtftf] cNsf]xn 90 k|ltzt  
Oyfgf]ndf 8'afP/ /fv . To;kl5 To; kftnfO{ aflx/ lems]/ ;kmf kfgLn] /fd|/L  
kvfn . Pp6f l/sfkLdf cfof]l8gsf] 3f]n /fvL To;nfO{ 8'afpm . of] sfnf] lgnf] /ªdf kl/0ft 
ePsf] blvg] 5 . :6fr{sf] pkl:yltn] ubf{ g} cfof]l8g /fVbf kftsf]  /ª ablnPsf] xf] .

k|sfz ;+Zn]if0f k|lj|mofdf k|sfzsf] cfjZostf

lj|mofsnfk @

cfjZos ;fdu|Lx¿ M udnf;lxtsf] la?jf, sfnf] sfuh, 
lrD6f, tftf]kfgL /fVg] efF8f], ljs/x¿, 90 k|ltzt Oyfgf]n, 
cfof]l8g, l/sfkL, kfgL, l:kl/6, NofDk, 8«k/ cflb .

ljlw

Pp6f udnf;lxtsf] la?jf b'O{ lbg;Dd cFWof/f] 7fpFdf  
/fv . To; la?jfsf] Pp6f kft l6k / lj|mofsnfk ! df h:t} :6fr{sf] k/LIf0f u/ . 
kftsf] /ª s:tf] eof], cjnf]sg u/ . s] kftsf] /ªdf s]xL km/s kfof} <

dflysf] udnfsf] la?jfsf] Pp6f kftsf] lardf sfnf] sfuh -lrqdf h:t}_ 6fF;L To; 
udnf;lxtsf] la?jfnfO{ s]xL 306f 3fddf /fv . clg Tof] kft l6k]/ 6fF;]sf] sfnf] 
sfuh lemsL kftnfO{ :6fr{sf] k/LIf0f u/ . kftsf] s'g s'g efusf] /ª ablnPsf] 
kfof} /fd|/L cjnf]sg u/ . 5f]lkPsf] efudf :6fr{ blvFb}g t/ cGo efudf :6fr{  
b]lvG5 . k|sfzsf] pkl:yltdf dfq xl/of] kftn] :6fr{ agfpF5 eGg] s'/f o;af6 
k|dfl0ft x'G5 .

k|sfz ;+Zn]if0f k|lj|mofdf sfa{g8fOcS;fO8sf] cfjZostf

lj|mofsnfk #

cfjZos ;fdu|Lx¿ M udnf;lxtsf] la?jf, Knfl:6ssf] emf]nf, ;fgf] 8f]/L, sfl:6s kf]6f; 
-kf]6fl;od xfO8«f]cS;fO8_ / lj|mofsnfk ! df h:t} :6fr{ k/LIf0f ug]{ ;fdu|Lx¿ .

lrq g+= 18.16
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ljlw 

udnf;lxtsf] la?jfnfO{ cFWof/f] 7fpFdf b'O{ 
lbg /fv . Pp6f Knfl:6s emf]nfdf clnslt 
kf]6fl;od xfO8«f]cS;fO8nfO{ udnfsf] 
To; kft leq -lrqdf b]vfP h:t}_ /fv / 
Knfl:6s emf]nfleq xfjf gl5g]{ u/L /fd|f];Fu 
afFw . ca s]xL 306f 3fddf /fv . s]xL 
306fkl5 emf]nfleqsf] kft / la?jfsf] csf]{ 
kft l6kL :6fr{ k/LIf0f u/ . s'g kftdf 
:6fr{ ePsf] kfof} / lsg, sf/0f;lxt lgisif{ n]v . kf]6fl;od xfO8«f]cS;fO8nfO{  
emf]nfleq lsg /fv]sf] xf]nf, kQf nufpm .

k|sfz ;+Zn]if0f k|lj|mofdf clS;hg

lj|mofsnfk $

cfjZos ;fdu|Lx¿ M las/, k/LIf0f gnL, sfFrsf] kmg]n, kfgLdf pd|g] la?jf -xfOl8«nf_ kfgL,  
:6]G8 cflb .

ljlw

tfhf xfOl8«nf jf kfgLdf pd|g] la?jfsf s]xL 
xfFufx¿ kfgL ePsf] Pp6f 7'nf] las/ jf sfFrsf] 
efF8fdf /fv . lrqdf h:t} ;a} la?jf 5f]Kg]  
u/L kmg]nnfO{ pN6f] kf/L 3f]K6\ofpm . Pp6f  
k/LIf0f gnL kfgLn] k"/f e/L kmg]nsf] 6'Kkfdf  
3f]K6\ofO{ c8\ofpm . o;/L /fVbf k/LIf0f gnL 
(test tube) leq xfjf /x]sf] x'g' x'Fb}g . oL 
;fdu|Lx¿nfO{ s]xL ;do 3fddf /fv . s]xL 
;dokl5 la?jfaf6 Uof“;sf kmf]sfx¿ lg:s]/ 
k/LIf0f gnLdf hDdf x'G5g\ / k/LIf0f gnLsf] 
kfgL la:tf/} 36]/ tn uPsf] b]lvG5 .

lrq g+= 18.18

lrq g+= 18.17
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Uof“;sf] k/LIf0f 

;j{k|yd ;nfO{sf] sfF6L afn . ca Uof“; ePsf] k/LIf0f gnLlt/ n}hfFbf ;nfO{sf] sfF6L 
a9L rxlsnf] eP/ aN5 . o;af6 of] Uof“; clS;hg g} xf] eGg] a'lemG5 .

k|of]ufTds lj|mofsnfk 

!=	 cfkm\gf] xftsf] gf8L la:tf/} 5fd, s] gf8Lsf] w8\sg kQf nufpg ;Sof}, Ps  
ldg]6df gf8Lsf] w8\sg slt 5, ug . Ps}l5g bf}l8P/ pleO{ k]ml/ Ps ldg]6df  
gf8Lsf] w8\sg slt x'G5, ug]/ x]/ . s] km/s kfof} / lsg, 5nkmn u/ .

@=	 laxfg ;a]/} p7]/ Pp6f la?jfsf] kft l6k / lbpF;f] @÷# ah]lt/ ToxL la?jfsf] csf]{  
kft l6k . ca, b'j} kftsf] :6fr{ k/LIf0f u/L x]/ . s] km/s kfof} <

#=	 la?jf;lxtsf] Pp6f udnf 3fddf / csf]{ cFWof/f] 7fpFdf /fv . b'O{ xKtfkl5 
s'gsf] j[l4 l56f] ePsf] 5, x]/ . o;f] x'gfsf] sf/0f s] xf]nf, lgisif{;lxt  
n]v .

;f/f+z 

!=	 cfk"m h:t} gofF ;Gtfg pTkfbg u/L j+zsf] lg/Gt/tf sfod ug]{ k|lj|mofnfO{  
k|hgg elgG5 .

@= 	cd}y'lgs / d}y'lgs u/L k|hgg b'O{ k|sf/ x'G5g\ .
#= 	cd}y'lgs k|hgg lj|mofdf efn] / kf]yL n}ª\lus sf]ifsf] cfjZostf kb}{g .  

cd}y'lgs k|hgg lkm;g, al8ª, l/h]g]/];g, k|mfUd]g6];g, :kf]?n];g / e]h]6]l6e  
k|f]kfu];g h:tf lj|mofx¿af6 x'G5 .

$= 	efn] / kf]yL k|hgg sf]ifsf] ;+of]hgaf6 x'g] k|hggnfO{ d}y'lgs k|hgg elgG5 .
%= 	/St ;~rf/ k|0ffnLdf efu lng] cª\ux¿ /ut, d'6' / /St gnLx¿ x'g\ .
^= 	/utdf KnfHdf, /ftf /St sf]if, ;]tf /St sf]if / Kn]6n]6\; x'G5 .
&= 	/ftf /St sf]ifdf Go'lSno; x'Fb}g . o;df ePsf] x]df]Unf]lagn] clS;hg lng]  

sfd ub{5 .
*= 	;]tf /St sf]ifdf Go'lSno; x'G5 . logLx¿n] /f]usf sL6f0f'x¿ gfz ub{5g\ .
(= 	Kn]6n]6\;n] 3fp x'Fbf /ut hDg] sfddf dbt u5{ . 
!)= d'6'df rf/ cf]6f sf]7fx¿ x'G5g\ . tL x'g\ M bfofF cl/sn, bfofF e]lG6«sn, afofF 
	 cl/sn, afofF e]lG6«sn .
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!!= z/L/sf ljleGg cª\ux¿df clS;hgo'St /ut k'¥ofpg] gnLnfO{ wdgL elgG5 .
!@=z/L/sf ljleGg efuaf6 cz'4 /ut d'6';Dd Nofpg] /St gnLnfO{ lz/f  

elgG5 . s]lzsfn] wdgL / lz/fnfO{ hfnLsf ¿kdf hf]8\g] sfd ub{5 .
!#=	xl/ts0fo'St la?jfn] k|sfzsf] pkl:yltdf sfa{g8fOcS;fO8 / kfgLåf/f  

cfkm\gf] vfgf agfpg] k|lj|mofnfO{ k|sfz ;+Zn]if0f lj|mof elgG5 .
!$=	k|sfz ;+Zn]if0f lj|mofdf Un'sf]h / clS;hg Uof; aG5 . o;/L ag]sf] Un'sf]h 

:6fr{sf ¿kdf ablnP/ sf]ifx¿df hDdf x'G5 .

cEof; 

!=	 vfnL 7fp“df ldNg] zAb n]v M

	 -s_ j+zsf] lg/Gt/tf lbg] k|lj|mofnfO{ =================elgG5 .

	 -v_ la?jfsf] h/f, sf08 jf kftaf6 gofF ;Gtfg aGg] k|lj|mofnfO{ =========== elgG5 .

	 -u_ /ut /ftf] t/n ================= tGt' xf] .

	 -3_ xfd|f] d'6'df ============= cf]6f sf]7fx¿ x'G5g\ .

	 -ª_ d'6'af6 z/L/sf ljleGg efudf /ut k'¥ofpg] gnLnfO{ ============== elgG5 .

	 -r_	la?jfn] vfgf agfpg] k|lj|mofnfO{ ============== elgG5 .

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

	 -s_ s'g} ;hLjsf] z/L/ 6'lj|mP/ gofF ;Gtlt aGg] k|lj|mofnfO{ s] elgG5 <

		  -c_ lkm;g 		  -cf_ al8ª 	 -O_ l/h]g]/];g 		 -O{_ :kf]?n];g

	 -v_ /ftf /St sf]ifsf] sdL ePdf s'g /f]u nfU5 <

		  -c_ ;'s]gfz 		  -cf_ k'ms]gfz 	-O_ /St SofG;/ 			 
	 -O{_ /St cNktf

	 -u_ s'g /St sf]ifn] ubf{ 3fpdf /ut hDg dbt ub{5 <

		  -c_ /ftf /St sf]if 	-cf_ ;]tf /St sf]if 	 -O_ Kn]6n]6\; 	-O{_ dflysf ;a}

	 -3_	z'4 /ut af]Sg] /St gnLnfO{ s] elgG5 <

		  -c_ wdgL 	  	 -cf_ lz/f 		  -O_ dxflz/f 	 -O{_ s]lzsf



170	 lj1fg tyf jftfj/0f, sIff–* lj1fg tyf jftfj/0f, sIff–*		  171

	 -ª_	k|sfz ;+Zn]if0f lj|mofdf s'g Uof; lg:sG5 <

		  -c_ sfa{g8fOcS;fO8  	 -cf_ clS;hg  

	  	 -O_ gfO6«f]hg 		  -O{_ lglij|mo Uof;

#= 	 km/s n]v M

	 -s_ d}y'lgs / cd}y'lgs k|hgg 	      -v_ Ps lnª\uLo / b'O{ lnª\uLo hLj 	

	 -u_ afOg/L lkm;g / dlN6kn lkm;g 	 -3_ afx\o uef{wfg / leqL uef{wfg 

	 -ª_ /ftf /St sf]if / ;]tf /Stsf]if 	 -r_ wdgL / lz/f

$= 	 5f]6s/Ldf n]v M

	 -s_ lkm;g	 -v_ al8ª  	 -u_ l/h]g]/];g 		 -3_ :kf]?n];g 	 
	 -ª_ wdgL 	 -r_ lz/f 	 -5_ s]lzsf 		  -h_ k|sfz ;+Zn]if0f

%= 	 5f]6f] pQ/ b]pm M

	 -s_	e]h]6]l6e k|f]kfu];g eg]sf] s] xf], pbfx/0f;lxt n]v .

	 -v_	cd}y'lgs k|hggsf ljz]iftfx¿ s] s] x'g\ <

	 -u_	d}y'lgs k|hggsf kmfObfx¿ s] s] x'g\ <

	 -3_	x]df]Unf]lag sxfF /x]sf] x'G5, o;n] s] sfo{ ub{5 <

	 -ª_	k|sfz ;+Zn]if0f lj|mofsf nflu cfjZos kg]{ j:t'x¿ s] s] x'g\, n]v .

^= 	 d'6'sf] agfj6 lrq;lxt j0f{g u/ .

&= 	 dfgj z/L/df /St ;~rf/ k|lj|mof s;/L ;~rfng x'G5, n]v .

*= 	 k|sfz ;+Zn]if0f k|lj|mofdf k|sfzsf] e"ldsf b]vfpg] Pp6f k|of]usf] lrq;lxt  
	 j0f{g u/ .

(= 	 k|sfz ;+Zn]if0f k|lj|mofdf sfa{g8fOcS;fO8sf] e"ldsf b]vfpg] Pp6f k|of]u  
	 ;lrq aofg u/ .

!)= 	k|sfz ;+Zn]if0f k|lj|mofdf clS;hg Uof; lg:sG5 eGg] k|of]u lrq;lxt n]v .

!!= 	 :6fr{ k/LIf0f eg]sf] s] xf], of] s;/L ul/G5, n]v .
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k[YjLsf] e"d08n r6\6fg, afn'jf, df6f] cflbaf6 ag]sf] 5 . k[YjLsf] ;txdf /x]sf 
r6\6fgx¿ Ps}gf;sf geP/ km/s km/s k|sf/sf x'G5g\ . logLx¿sf] /ª, agfj6,  
ux|f}“kgf km/s km/s x'G5 . r6\6fg ljleGg vlghx¿ ldnL aG5 . vlghx¿ / x\o'd; 
(humus) j:t'x¿af6 df6f] ag]sf] x'G5 .

vlgh (Mineral)

vlgh k|s[ltdf kfOg] cfkF}m ag]sf 7f]; kbfy{x¿ x'g\ . o;sf ef}lts / /f;folgs  
u'0fx¿ ;dfg x'G5g\ . vlghx¿ w]/}h;f] of}lussf ¿kdf /xG5g\ . slxn]sfxLF 
tŒjsf] ¿kdf klg /xG5g\ . x]df6fO6 (hematite), rfNsf]kfO/fO6 (chalcopyrite)  
of}lus x'g\ eg] ;'g, uGws, xL/f tŒjsf ¿kdf kfOG5g\ . vlghnfO{ wft'o'St vlgh /  
wft'/lxt vlgh u/L b'O{ ;d"xdf juL{s/0f ug{ ;lsG5 . 

!= 	 wft'o'St vlgh (Metallic Minerals) : vlghaf6 wft' lgsflnPdf ltgLx¿nfO{  
	 wft'o'St vlgh (metallic minerals) elgG5 . oL vlghx¿ wft'sf of}lus x'g\ .  
	 nfebfos ¿kdf wft' lgsfNg ;lsg] vlghnfO{ wfp (ore) elgG5, h:t} M 		
	 x]df6fO6 kmnfdsf] wfp / rfNsf]kfO/fO6 tfdfsf] wfp xf] .

@= 	 wft'/lxt vlgh (Non–Metallic Minerals) : wft' pTkfbg gul/g] vlghnfO{  
	 wft'/lxt vlgh (non–metallic minerals) elgG5 . oL vlghx¿ l;d]G6, /f;folgs  
	 dn cflb agfpg k|of]u ul/G5 . oL vlghx¿df SoflN;od, ;f]l8od, kf]6f]l;od  
	 h:tf wft'x¿ eP klg To;af6 wft'sf] pTkfbg nfebfos ¿kdf lgsfNg ;lsFb}g .  
	 wft'/lxt vlghx¿ /f;folgs kbfy{ agfpg / 3/, k'n, ;8s agfpg k|of]u ul/G5 .  
	 uxgfdf kTy/sf ¿kdf ;hfpg, d"lt{ agfpg tyf OGwgsf ¿kdf klg o;sf]  
	 k|of]u ul/G5 .

		    

k[YjLsf] agf]6
(Structure of the Earth)!(!(
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vlghsf u'0fx¿ (Characteristics of Minerals)

vlghsf cfkm\g} lsl;dsf u'0fx¿ x'G5g\ . tL u'0fx¿sf] cWoogaf6 g} vlghx¿ 
lrlgG5g\ .

!= 	 vlghsf] cfkm\g} /ª x'G5 . x]df6fO6 /ftf], v}/f] x'G5 eg] rfNsf]kfO/fO6 ;'gf}nf]  
	 xl/of] x'G5 .

@= 	 vlghsf] cfkm\g} 6ns x'G5 . k|foM wft'hGo ;a} vlghsf] 6ns x'G5 .

#= 	 vlgh k|foM s8f x'G5 .

$= 	 vlghsf s0fx¿ dl0fe (crystal) cfsf/sf x'G5g\ .

vlghsf] pkof]lutf (Uses of Minerals)

!= 	 vlghx¿af6 wft' k|fKt ug{ ;lsG5 .

@= 	 logLx¿af6 ljleGg /f;folgs kbfy{ agfpg ;lsG5 . 

#= 	 vlghaf6 ;hfj6sf ;fdu|L agfpg ;lsG5 .

$= 	 3/, k'n, ;8s cflb agfpg o;sf] k|of]u ul/G5 .

%= 	 OGwgsf ¿kdf klg o;sf] k|of]u ug{ ;lsG5 .

g]kfndf kfOg] s]xL k|d'v vlghx¿ (Some Important Minerals found in Nepal)

cf}Bf]lus ljsf;sf nflu cfjZos ;fwgx¿dWo] vlgh klg Ps xf] . b]zsf] ljsf;sf 
nflu vlghx¿sf] dxŒjk"0f{ :yfg /x]sf] x'G5 . kmnfd, O:kft, l;d]G6 tyf wft';DaGwL 
pBf]usf] :yfkgf / ljsf; vlghsf] pknlAw / ;b'kof]udf e/ kb{5 . xfn;Dd  
g]kfndf kfOg] s]xL k|d'v vlghx¿af/] tn k|:t't ul/Psf] 5 M

kmnfd (Iron) : g]kfndf kmnfdsf] pkof]u w]/} klxn]b]lv 3/fo;L efF8fs'F8f / xftxltof/ agfpg  
k|of]u ul/GYof] . /fd]5fk / /f]Nkf lhNnfdf k/Dk/fut ljlwaf6 kmnfdnfO{  
vfgLaf6 lgsfn]/ k|zf]wg ug]{ rng lyof] . xfn g]kfndf kmnfdsf] d'Vo wfp x]df6fO6  
(hematite) / DofUg]6fO6 (magnetite) kfOPsf 5g\ . kmnfd nlntk'/ lhNnfsf] k'mnrf]sL,  
/fd]5fksf] 7f];], tgx'Fsf] nAbL, lrtjgsf] hLvfafªdf kfOPsf] 5 .
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tfdf	(Copper) : tfdf g]kfndf k/Dk/fut ¿kaf6 pTvgg ePsf] k|d'v wft' xf] . 
o;sf] k|d'v wfp rfNsf]kfO/fO6 (chalcopyrite) xf] . w]/} klxn] u|fdL0f e]usf kxf8L 
Onfsfsf JolStx¿sf] cfly{s pkfh{gsf] dfWod g} tfdf vfgL lyof] . o;af6 d"lt{, 
efF8fs'F8f, dlGb/ cflb agfpg] k|rng lyof] . tfdf dsjfgk'/sf] sfnL6f/, wflbª, 
;f]n'v'Da', pbok'/, tgx'F, jfUn'ª, ef]hk'/ / 88]nw'/fdf kfOG5 . lah'nLsf] tf/,  
3/fo;L k|of]hgsf efF8fs'F8f / dlGb/, d"lt{, tSdf cflb agfpg o;sf] pkof]u ul/G5 .

l;;f (Lead) M g]kfndf l;;f vfgL u0f]z lxdfn, nlntk'/sf] k'mnrf]sL, v}/fjfª dsjfgk'/ /  
;f]n'v'Da'df kfOPsf] 5 . o;sf] k|d'v wfp Uofn]gf (galena) xf] . o;nfO{ lxdfnL  
e]udf dflg;n] w]/} klxn]b]lv k|of]udf NofPsf] kfOG5 .

h:tf (zinc) :  h:tfnfO{ k|frLg ¿kdf k|of]udf NofOPsf] kfOFb}g . t/ of] lxhf]
cfh Pp6f dxŒjk"0f{ wft'sf ¿kdf /x]sf] 5 . h:tfsf] vfgL u0f]z lxdfn, k'mnrf]sL, 
dsjfgk'/, ;ª\v'jf;ef cflb :yfgdf kfOPsf] 5 . kmnfdnfO{ n]kg ug{ tyf ljleGg 
ldl>t wft'x¿ -h:t} M lkQn_ agfpg k|of]u ul/G5 .

r'g9'ª\uf (Iimestone) :  r'g9'ª\uf w]/} klxn]b]lv k|of]u x'Fb} cfPsf] vlgh xf] .  
g]kfndf vlgh ;|f]tdf cfwfl/t d'Vo pBf]u g} l;d]G6 / r'g x'g\ . r'g9'ª\ufsf vfgLx¿  
g]kfnsf] ljleGg efudf kfOG5 . r'g9'ª\ufsf d'Vo vfgLx¿ pbok'/, dsjfgk'/,  
rf]ef/, ;'v]{t, c3f{vfFrL, wflbª, sfe|], bfª, l;Gw'nL cflb 7fpFdf /x]sf 5g\ .

u|]kmfO6 (Graphite) : u|]kmfO6sf vfgLx¿ g]kfnsf ljleGg efudf 5l/P/ /x]sf  
5g\ . xfnsf] ;j]{If0fdf Onfd, wgs'6f, l;Gw'kfNrf]s / ;ª\v'jf;efdf u|]kmfO6 kfOPsf] 
5 . o;sf] d'Vo pkof]u k]lG;n, /ªx¿, n'la|s]G6 agfpg ul/G5 .

df6f] (Soil) 

k[YjLsf] w]/}h;f] efu df6fn] 9flsPsf] 5 . df6fn] g} hLjhGt' tyf jg:kltnfO{ 
cf>o:yn k|bfg u/]sf] 5 . df6faf6 g} jg:kltn] cfkm\gf] vfgf agfpg 
cfjZos kbfy{ kfpF5 . ;;fgf ls/fx¿ 3;|g] hLj, AofS6]l/of, kmGhfO cflbn]  
cfkm\gf] hLjg rj|m g} df6fdf k"/f ub{5g\ . t;y{ df6fn] k[YjLdf kfOg] ;hLjnfO{ cg's"n 
jftfj/0f k|bfg ub{5 . df6f] r6\6fgsf ;;fgf 6'j|mf, afn'jf, vlgh kbfy{, hLljt j:t' 
/ d[t j:t'sf] cjz]if ldl;P/ ag]sf] Ps lsl;dsf] ;lDd>0f xf] . 
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df6f] aGg] k|lj|mof 

!= 	 gbLgfnf, vf]nf, em/gf cflbn] kxf8af6 7'nf 7'nf 9'ª\uf aufP/ NofpF5 . To;/L 
kfgLdf au]/ cfPsf 9'ª\ufx¿ cfk;df 7f]lsP/ 6'lj|mG5g\ . o; k|lj|mof nfdf] 
;do;Dd rln/xG5 . o;af6 ;;fgf s0fx¿, luvf{ cflb aG5g\ . o; k|lj|mofaf6 
df6f] aGg k'U5 . 

@= 	 lbgsf] tftf] / /ftsf] lr;f]n] ubf{ r6\6fgx¿ tfTg] / ;]nfpg] eO/xG5g\ .  
	w]/} jif{;Dd of] lj|mof x'Fbf r6\6fg 6'lj|mg uO{ ;;fgf 6'j|mfx¿ aG5g\ . oL 6'j|mfx¿af6  
	df6f] aG5 .

#= 	 r6\6fgsf] l5b| jf Kjfndf gbLgfnfsf] kfgL l5b{5 . To;}u/L jiff{ x'“bf kg]{ kfgL 
klg r6\6fgsf] l5b|df k:5 . o;n] r6\6fgnfO{ 6'j|\mofpg dbt ub{5 / la:tf/} 
r6\6fg 6'j|mFb} hfG5 . o;/L 6'lj|mP/ ag]sf ;;fgf s0fx¿af6 df6f] aG5 .

$= 	r6\6fg kmf6]sf] 7fpFdf s]xL af]6la?jfx¿ pd|g yfN5g\ . tL af]6la?jfn] la:tf/} 
r6\6fgnfO{ sdhf]/ agfpF5 / r6\6fg 6'lj|mg yfN5 . o;/L r6\6fg 6'lj|mP/ df6f] 
aGg dbt ub{5 . 

%=	 hf]8;Fu xfjf axFbf r6\6fgsf] ;tx lvOg uO{ afn'jf h:tf s0fx¿ lg:sG5g\ / 
df6fdf kl/0ft x'G5g\ .

df6fsf] agfj6 

6'lj|mPsf r6\6fg / h}ljs kbfy{ ldn]/ df6f] aG5 . ;fw/0ftof r6\6fgsf ;;fgf 
s0f, vlgh kbfy{ ldn]/ df6f] aG5 . df6f]df xfjf, kfgL / h}ljs kbfy{ klg  
x'G5g\ . df6fsf] lsl;dcg';f/ df6fdf kfOg] tŒjx¿ km/s km/s x'G5g\ .  
df6fsf] agf]6df ljleGg txx¿ x'G5g\ . dflyNnf] txdf w]/} h}ljs kbfy{ / bf];|f] 
txdf s]xL h}ljs kbfy{, af]6la?jfsf h/f, ls/fkm6\ofª\u|f 
/ cGo j:t'x¿ x'G5g\ . t];|f] txdf vlgh tŒjx¿ kmnfd, 
cfNdf]lgo cflb x'G5g\ . clGtd txdf d"n r6\6fgL kbfy{  
/x]sf] x'G5 . o;/L s'lxPsf ?v, kft, cGo h}ljs kbfy{, xfjf, 
kfgL, r6\6fg cflb ldn]/ df6f] ag]sf] x'G5 .

lrq g+= 19.1

x\o'd;
kfgL
l;N6
:ofG8
u|]u/
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x\o'd;
kfgL
l;N6
:ofG8
u|]u/

lj|mofsnfk !

Pp6f ;kmf l;;L n]pm . To;df cfwf hlt ;kmf kfgL /fv . clnslt df6f] Nofpm 
/ l;;Ldf xfn . l;;LnfO{ la:tf/} s]xL ;do;Dd xNnfpm . To;kl5 To;nfO{ s'g} 
7fpFdf grnfO{ /fv . s]xL ;dokl5 l;;Ldf x]/ . s] s] b]V5f} < l;;Ldf xfn]sf] df6f] 
ljleGg txdf 5'l6\6g] 5 . ux|f}F lsl;dsf r6\6fgsf 
6'j|mfx¿ l;;Lsf] lkFw / ;f] eGbf dfly ;fgf 6'j|mfx¿  
/xG5g\ . To;eGbf dfly afn'jf /xG5 . afn'jfeGbf 
dfly df6fsf] tx /xG5 . df6f]eGbf dfly kfgL / x\o'd; 
/xG5 . o;/L df6f] ljleGg kbfy{x¿ ldnL ag]sf] x'G5 
eGg] s'/f k|of]un] :ki6 kf5{ .

df6fsf] k|f]kmfOn  (Soil Profile)

s'g} 7fpFsf] hldgsf] ;txb]lv tn leqL efu;Ddsf] df6f]sf] k|sf/ b]vfO{ lvlrPsf] 
lrqnfO{ ;f] 7fpFsf] df6fsf] k|f]kmfOn elgG5 . ;fdfGotof s'g} 7fpFsf] df6fsf] ;txdf 
dl;gf] df6f], ;8]un]sf hLjhGt' tyf jg:kltx¿sf cjz]ifx¿ x'G5g\ . hldg ;txeGbf 
;txd'lgsf] df6f] s]xL sfnf] x'G5 . hldgd'lg a9L sl:;Psf] df6f], r6\6fg / emg\ s8f 
r6\6fg /x]sf] x'G5 . 7fpF x]/L df6fsf] k|f]kmfOn km/s x'G5 . 

e"Ifo / lgIf]k0f (Erosion and Deposition)

ltdLx¿n] klx/f] uPsf] b]v]sf 5f}, ToxfF s] s] x'G5 < jiff{sf] ;dodf vf]nf  
lsgf/df hldg eTs]sf], kfgLn] df6f] aufPsf] t b]v]sf 5f} xf]nf . o;/L klx/f] 

lrq g+= 19.3

lrq g+= 19.2
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hfg', vf]nf, gbL, gx/ s'nf] cflbn] hldg eTsfP/ aufO{ n}hfg'nfO{ e"Ifo (erosion)  
elgG5 . To;}u/L vf]nfgfnf, gbL cflbn] df6f] s'g} 7fpFdf nu]/ y'kfl/lbG5 . o; 
lj|mofnfO{ lgIf]k0f (deposition) elgG5 . e"Ifo / lgIf]k0f ;fy;fy} eO/xg] k|lj|mof  
x'g\ . xfjf, gbL, ;d'b|, jiff{ cflbsf] tLj| j]un] e"Ifo x'G5 . 

xfjf, x'/L, atf;n] Ps 7fpFsf] df6f] / afn'jfnfO{ p8fP/ csf]{ 7fpFdf k'¥ofOlbG5 . 
To;nfO{ k]ml/ jiff{ jf gbLsf] kfgLn] aufP/ cGt} k'¥ofOlbG5 . o:tf] c;/ r6\6fgdf 
/ ?v gePsf gfª\uf 8fF8fkfvfsf] ;txdf eO/xG5 . To;}u/L gbLn] t]h;Fu aUbf 
bfofF afofFsf] hldgnfO{ sf6]/ aufpF5 / s'g} 7fpFdf k'¥ofPkl5 5f]l8lbG5 . gbLx¿  
3'd]sf] 7fpFdf ;Dd d}bfg agfPsf] x'G5 . o;}u/L cUnf emgf{x¿n] klg kxf8nfO{ sf6]/ 
hldgnfO{ aufO/x]sf x'G5g\ . gbLn] af9L cfPsf] ;doddf aufP/ nu]sf] df6f], afn'jf 
/ la?jf tyf hgfj/sf] z/L/nfO{ ;d'b|df k'¥ofPsf x'G5g\ .

jiff{n] g/d r6\6fgL df6fnfO{ aufP/ csf]{ 7fpFdf / w]/} h;f] ;d'b|;Dd af9Lsf ¿kdf 
k'¥ofOlbG5 . jiff{sf a]nf vf]nfgfnfdf alu/x]sf] kfgL wldnf] x'G5 lsgeg] o;n]  
e"Ifo u/fpFb} nu]sf] x'G5 . jiff{sf] kfgLn] le/fnf] hldgdf /x]sf] df6fnfO{ sdhf]/ 
agfP/ klx/f] hfG5 . dflylt/af6 aUb} uPsf] df6f], afn'jf cflb tn uP/ hDdf x'G5 /  
d}bfg aG5 .

;d'b|n] o;sf] glhs /x]sf] df6fnfO{ sf6]/ aufpF5 / ;d'b|leq n}hfG5 . ;d'b|L  
cFfwLn] ;d'b| glhs /x]sf hldgsf r6\6fgx¿ k'm6fpg] tyf aufpg] ub{5 / s'g} 7fpFdf 
nu]/ hDdf ub{5 . o;/L xfjf, kfgL, jiff{, gbL, ;d'b|n] e" Ifo / lgIf]k0f ub{5g\ .

df6fsf] ;+/If0f

df6f] k|d'v k|fs[lts ;fwg xf] . o;sf] plrt ;+/If0f x'g' cfjZos 5 . xfd|f]  
b]zsf] clwsf+z efu kxf8L w/ftn ePsfn] jiff{sf] kfgLn] df6f] w]/} Ifo eO/x]sf]  
5 . To;}u/L cj}1flgs tl/sfsf] v]tL / hª\un kFm8fgLn] klg a;]{lg xhf/f}F 6g df6f] 
kfgLn] aufpF5 . To;}n] o;sf] ;+/If0f ug{ lgDglnlvt pkfox¿ ckgfpg ;lsG5 M

!=	 hª\un kFm8fgLnfO{ /f]Sg'kb{5 .

@=	 vfnL rf}/ / gfª\uf 8fF8fx¿df j[If/f]k0f ug'{kb{5 .

#=	 kxf8L le/fnf] If]qdf kmnk'mn tyf 3fF;x¿sf la?jf /f]Kg' pko'St x'G5 .

$=	 kxf8L If]qdf ;s];Dd tx tx u/f agfP/ v]tL ug'{kb{5 .
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%=	 gbLgfnfsf] bfofF afofF lsgf/df afF; h:tf alnof] h/f ePsf la?jfx¿ 		
	 nufpg'k5{ .

^=	 gfª\uf 8fF8f / le/fnf] If]qdf kz' r/0f ug]{ sfo{ /f]Sg'kb{5 .

&=	 kxf8 kmf]8]/ ;8s, pBf]u, snsf/vfgf / 3/ agfpFbf 7'nf] la:kmf]6 u/fpg] sfo{  
	 ug'{ x'Fb}g . 

*=	 gbL s6fg x'g] If]qdf 9'ª\ufsf] 7'nf] kvf{n nufpg'kb{5 / gbL s6fg /f]Sg'kb{5 .  
	 o;/L df6f]sf] ;+/If0f ug{ ;lsG5 .

kl/of]hgf sfo{ 

!=	 ltd|f] ljBfno glhs /x]sf] gbL lsgf/df tyf r6\6fg lg:s]sf] 7fpFdf lzIfs;lxt 
z}lIfs e|d0f hfpm . o;/L 3'Dg hfFbf afn'jf, r6\6fg cflbdf vlgh s;/L  
/x]sf x'G5g\, cjnf]sg u/ . s]xL r6\6fgsf gd'gfx¿ ljBfnodf NofP/ To;sf] 
cWoog u/ .

@= 	 ltd|f] a;f]af; :yn glhs kxf8df jf gbL lsgf/df s;/L e"Ifo eO/x]sf] 5, 
To;sf] cWoog u/L k|ltj]bg tof/ u/ .

k|of]ufTds sfo{ 
lj|mofsnfk ! /fd|/L cWoog u/ . ltd|f] jf;:yfg j/k/ /x]sf] df6fsf] agfj6 s:tf]      
5, lj|mofsnfk ! h:t} k|of]u u/L b]vfpm . 

;f/f+z
!= 	wft' pTkfbg ul/g]nfO{ wft'o'St / gul/g]nfO{ wft'/lxt vlgh elgG5 .

@= 	vlghdf /ª, 6ns, s8fkg x'G5 . o;df dl0fe cfsf/sf s0fx¿ x'G5g\ .

#= 	g]kfndf kmnfd, tfdf, h:tf, l;;f, r'g 9'ª\uf, u|]gfO6 cflb vlghx¿ kfOG5g\ .

$= 	vlgh kbfy{, r6\6fg, afn'jf, hLljt j:t' / d[t j:t'sf] cjz]if ldnL df6f]  
ag]sf] x'G5 . 

%= 	klx/f], af9L cflbn] hldg eTsfpg'nfO{ e"Ifo elgG5 eg] Ps 7fpFsf] df6f] 	
csf]{ 7fpFdf hDdf ug'{nfO{ lgIf]k0f elgG5 .

^= 	j[If/f]k0f u/]/, u/}u/f agfO{ v]tL u/]/, gbL lsgf/df afFw agfP/, le/fnf] 	
hldgdf kmnk"mn tyf 3fF; /f]k]/ df6f]sf] ;+/If0f ug{ ;lsG5 .
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cEof; 

!= 	 vfnL 7fp“df ldNbf] zAb e/ M

	 -s_	vlghsf s0fx¿========== cfsf/sf x'G5g\ .

	 -v_	kmnfdsf] d'Vo wfp ======== xf] .

	 -u_	r'g 9'ª\ufdf cfwfl/t pBf]u ======== / r'g x'g\ . 

	 -3_	e"Ifo / ========= ;fy;fy} eO/xg] k|lj|mof x'g\ .

@= 	 5f]6f] pQ/ n]v M

	 -s_	g]kfndf kfOg] k|d'v vlghx¿ s] s] x'g\ < 

	 -v_	vlghsf pkof]lutfx¿ n]v .

	 -u_	df6f] s;/L aG5, n]v . 

	 -3_	e"Ifo eg]sf] s] xf] <

	 -ª_	lgIf]k0f s]nfO{ elgG5 <

#= 	 wft'o'St vlgh / wft'/lxt vlghlar km/s 5'6\ofO{ n]v .

$= 	 df6f] s'g s'g j:t'x¿ ldnL aG5, df6fsf] k|f]kmfOn b]vfpg] Pp6f lrq;lxt JofVof 
u/ .

%=	 vlghx¿ g]kfnsf] s'g s'g 7fp“df kfOG5g\ / tL s] sfdsf nflu k|of]u ul/G5, 
rf6{ agfO{ n]v . 
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ltdL a;]sf] 7fpFsf] xfjfkfgL s:tf] 5, w]/} jiff{ x'G5 jf yf]/}, jf:tjdf xfjfkfgLdf  
tftf]kg / jiff{sf] l:ylt h:tf s'/fx¿ ;dfj]z x'G5g\ .

xfjfkfgL 7fpFcg';f/ km/s km/s x'G5 . xfd|f] b]zsf] xfjfkfgL / c/]laog tyf cGo  
b]zsf] xfjfkfgLdf leGgtf kfOG5 . xfd|} b]zsf] klg t/fO{, kxf8, lxdfnsf] xfjfkfgLdf 
cGt/ 5 . s'g} 7fpFdf a9L udL{ x'G5 . s'g} 7fpFdf a9L hf8f] x'G5 . s'g} 7fpFdf w]/} 
jiff{ / s'g}df sd x'G5 .

xfjfkfgLsf] ;"Id ¿k df};d xf] . df};d kl/jt{g eO/xG5 . Pp6} If]qsf] km/s 7fpFdf  
km/s df};d x'g ;S5 . Ps 7fpFdf kfgL kbf{ csf]{ 7fpFdf 3fd nflu/x]sf] x'g  
;S5 . To:t} s'g} 7fpF cf]l;nf] s'g} kfl/nf] x'g ;S5 . df};d ;docg';f/ klg km/s k5{ . Ps} 
7fpFdf klg s'g} ;dodf hf8f] t s'g} ;dodf udL{ x'g ;S5 . slxn] jiff{ t slxn] 
;'Svf x'G5 .

lglZrt If]qsf] lglZrt ;dofjlwsf] jfo'd08nLo cj:yfnfO{ df};d elgG5 . s'g}  
If]qsf] jif{el/sf] df};dsf] cf};t ¿knfO{ xfjfkfgL elgG5 .

d'VotM ljZjsf] xfjfkfgLnfO{ pi0f (tropical), ;dzLtf]i0f (temperate) / zLt (cold or 

tundra) u/L tLg efudf ljefhg ug{ ;lsG5 . o;sf klg ljleGg pkljefhgx¿  
5g\\ . xfjfkfgLn] jg:klt / hgfj/sf ;fy} dflg;sf] hghLjgnfO{ k|ToIf k|efj kfb{5 .

xfjfkfgLnfO{ k|efj kfg]{ tŒjx¿ (Factors Effecting Climate)

xfjfkfgLnfO{ ljleGg tŒjx¿n] k|efj kfl//x]sf] x'G5 . e"dWo /]vfb]lvsf] b'/L, 
prfO, 9fn, ;d'b|L b'/tf, ;d'b|L wf/, jg hª\un, gbL tyf tfn, :yfgLo jfo',  
dfgjLo lj|mofsnfkx¿ cflbn] xfjfkfgLnfO{ k|efj kfb{5 . o;dWo] d'Vo tLg tŒjx¿sf] 
5f]6f] hfgsf/L tn k|:t't ul/Psf] 5 M

		    

df};d / xfjfkfgL
(Weather and Climate)@)@)
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-s_ e"dWo /]vfb]lvsf] b'/L (Distance from Equator)

k[YjLnfO{ blIf0fL / pQ/L b'O{ uf]nfw{df 
ljefhg ug]{ larsf] k"0f{ j[Qfsf/  
sfNklgs /]vfnfO{ e"dWo /]vf elgG5 .  
k[YjL uf]nf] ePsfn] ;"o{sf] ls/0f e"dWo  
/]vLoIf]qdf afx|} dlxgf l;wf kb{5 . 
To;}n] o; If]qdf udL{ x'G5 . e"dWo 
/]vfaf6 hlt pQ/ jf blIf0flt/ 
nfUof] plQg} ;"o{sf] ls/0f 58\s]  
k5{ . 58\s] ls/0fn] jfo'd08nsf] 
afSnf] ;tx kf/ ug'{kg]{ / w]/} k}mng] ePsfn] tfk sd x'G5 . o;/L e"dWo /]vfaf6 
hlt 6f9f eof] Tolt hf8f] a9\b} hfG5 . w'jL{o k|b]zdf t emg\ afx|} dlxgf lxpFn]  
9fs]sf] x'G5 .             

-v_ prfO / 9fn (Altitude and Slope)

pQ/L w|'j

blIf0fL w|'j

e"dWo] /]vf
;"o{sf] 
ls/0f

lrq g+= 20.1

xfjfsf] rfk / xl/t u[xsf] k|efjn] prfO a9\b} hfFbf tfkj|md 36\b} hfG5 . To:t} 
prfO 36\b} hfFbf tfkj|md a9\b} hfG5 . ;fdfGotof ;d'b|L ;txaf6 k|To]s 160–165 

ld6/sf] prfOdf 1°c tfkj|md sd x'G5 . g]kfnsf] t/fO{ If]qdf udL{ / lxdfnL If]qdf 
hf8f] x'gfsf] sf/0f klg oxL xf] . dg;'gL jfo'sf] ;Dd'v kg]{ kxf8sf] 9fndf a9L jiff{ 
/lad'v kg]{ 9fndf sd jiff{ x'G5 . g]kfn e"dWo /]vfaf6 pQ/df kg]{ ePsfn] oxfFsf] 
kxf8sf] blIf0fL 9fn kfl/nf] x'G5 . pQ/sf] 9fndf t'ngfTds ¿kdf hf8f] x'G5 .

;d'b|L b'/L (Distance from Sea)

kfgL l9nf] tfT5 / l9n} ;]nfpF5 . hldg l56f] tfT5 / l56\6} ;]nfpF5 . hldg 

;d'b|

hldg9°C

5°C
1°C

lrq g+= 20.2
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lr;f] x'Fbf ;d'b| tft} x'G5 . To:t} hldg tflt;Sbf klg ;d'b| lr;} x'G5 . ;d'b|  
glhs}sf] 7fpFx¿df hf8f]df ;d'b|af6 tftf] / udL{df lr;f] xfjf axg] ePsfn] w]/} hf8f] /  
w]/} udL{ xF'b}g . ;dzLtf]i0f / /d0fLo xfjfkfgL x'G5 . ;d'b| glhs} hnjfo' o'St jfo' 
axg] ePsfn] a]nf a]nfdf kfgL kl//xG5 .

;d'b|af6 6f9f x'Fb} hfFbf vf;u/L dxfb]zsf leqL efux¿df hf8f]df cToGt hf8f] / 
udL{df cToGt udL{ x'G5 . o:tf] xfjfkfgLnfO{ lj;d (extreme) xfjfkfgL elgG5 .

g]kfnsf] xfjfkfgL (Climate of Nepal)

g]kfn sl/a 26° b]lv 30° pQ/L cIff +zdf kb{5 . e"dWo /]vfb]lv 30°  
pQ/Lb]lv 30° blIf0fL cIff+z;Ddsf] efunfO{ pi0f (tropical) k|b]z dflgG5 . o;}n] g]kfn  
pi0f k|b]zdf kb{5 . cIffªz (latitude) sf lx;fan] g]kfn pi0f k|b]zdf kg]{ eP 
klg prfOsf sf/0fn] g]kfnsf] xfjfkfgLdf ljljwtf kfOG5 . ;d'b| ;txaf6 60  
ld6/b]lv 1200 ld6/;Dd t/fO{ dw];df pi0f (tropical) xfjfkfgL kfOG5 . oxfF u|Liddf 40°c 

eGbf a9L tfkj|md k'U5 eg] lxpFbdf 6°c eGbf sd tfkj|mddf em5{ . dª\l;/ tyf k';df zLtnx/ 
rNg] eP klg c¿ a]nf udL{ x'G5 . pa{/ hldg ePsf] o; If]qdf pi0f ;bfaxf/ (evergreen)  
hª\un kfOG5 .

;d'b|L ;txaf6 1200–2100 ld6/sf] prfOdf kg]{ a];L“ tyf pkTosfx¿df Gofgf]  
xfjfkfgL kfOG5 . oxfF u|Liddf 30°C ;Dd tfk k'U5 eg] lxpFbdf tfkj|md lxdfª\s;Dd      
em5{ . o; If]qdf ktem8 (deciduous) jg:klt kfOG5 .

lrq g+= 20.3

hnjfo' o'St 
dg;'gL jfo'

r'/]
dxfef/t

lxdfno

ef]6 

;'Svf jfo'

lrq g+= 20.4

pi0f (Tropical)
pkf]i0f (Sub-tropical)
;dzLtf]i0f (Temperate)
hf8f] (Cold)

clthf8f] (Tundra)
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;d'b|L ;txaf6 2100–3300 ld6/;Ddsf] dWo kxf8L k|b]zdf ;dzLtf]i0f  
xfjfkfgL kfOG5 . u|Liddf 20°C / lxpFbdf 0°C eGbf sd tfkj|md k'U5 . oxfF sf]0fwf/L  
(coniferous) k|sf/sf jg:klt kfOG5 .

;d'b|L ;txaf6 3300–5000 ld6/sf] pRr kxf8L e]udf hf8f] (cold) xfjfkfgL  
kfOG5 . oxfF u|Liddf 15°C ;Dd / lxpFbdf lxdfª\seGbf s]xL sd tfkj|md k'U5 . 5000 

ld6/eGbf dfly af/} dlxgf lxpF k5{ . oxfFsf] tfkj|md afx|} dlxgf lxdfª\seGbf sd 
x'G5 . oxfF s'g} lsl;dsf] jg:klt kfOFb}g . o:tf] xfjfkfgLnfO{ tundra klg elgG5 .

u|Lid (summer) df dg;'gn] k|z:t jiff{ u/fpF5 . lxpFbdf eg] ;'Svf x'G5 . t/ klg 
e"dWo ;fu/af6 cfpg] jfo'n] lxpFbdf klg s]xL jiff{ u/fpF5 . of] jfo' klZrdaf6 
cfpg] ePsfn] klZrd g]kfndf a9L / k"j{lt/ sd kfgL k5{ .

g]kfnsf] klZrdlt/ ef/t, kfls:tfgsf] yf/ d?e"ld / c/]laog d?e"ld k5{ .  
ToxfFaf6 cfpg] tftf] jfo'n] k"j{sf] t'ngfdf klZrd g]kfndf a9L udL{ x'G5 . lxdfno kj{tn]  
g]kfnsf] xfjfkfgLdf w]/} k|efj kf/]sf] 5 . o;n] :yfoL gbLx¿ hGd lbP/ b]znfO{ 
;'Svf x'gaf6 hf]ufPsf] 5 . o;s} sf/0fn] k|z:t jiff{ x'G5 . lxpFbdf w'jL{o If]qaf6 
cfpg] lr;f] xfjfnfO{ 5]S5 . u|Liddf lr;f] xfjf lbP/ w]/} udL{ x'gaf6 /f]s]sf] 5 .

dg;'g (Monsoon)

dg;'g ;'? ePkl5 jiff{ x'g yfN5 . g]kfndf r}t÷j}zfv (april) b]lv c;f]h÷sflt{s 
(october) ;Dd dg;'gL jfo' (pre–mensoon) n] s]xL dfqfdf kfgL kf5{ . c;f/, ;fpg 
/ efb| dlxgfnfO{ dWo dg;'g dflgG5 . o; a]nf g]kfndf k|z:t kfgL k5{ . To;kl5 
pQ/ dg;'g (late monsoon) df klg sd} kfgL k5{ . o;/L x]bf{ dg;'g eg]sf] jiff{ 
h:tf] nfu] klg dg;'g eg]sf] cfjlws (seasonal or periodic) jfo' xf] .

lxpFbdf hldg lr;f] eP klg ;d'b| tft} x'G5 . To;}n] hldgsf] jfo'sf] rfk a9L / 
;d'b|sf] jfo'sf] rfk sd x'G5 . lxpFbdf jfo' hldgaf6 ;d'b|lt/ axG5 . hldgaf6 
axg] ePsfn] ;'Svf x'G5 / kfgL kfb}{g . o;nfO{ lxpFb] dg;'g elgG5 . u|Liddf hldg 
tftf] / ;d'b| lr;f] x'G5 . jfo'sf] rfk ;d'b|df a9L / hldgdf sd x'G5 . ;d'b|af6 
hldglt/ jfo' axG5 . o;df hnjfik ePsfn] k|z:t kfgL kf5{ . o;nfO{ u|LidsfnLg 
dg;'g elgG5 . dg;'g 6 dlxgf hldglt/ / 6 dlxgf ;d'b|lt/ axG5 . To;}n] o;nfO{ 



182	 lj1fg tyf jftfj/0f, sIff–* lj1fg tyf jftfj/0f, sIff–*		  183

cfjlws jfo' elgPsf] xf] . blIf0fk"j{ Pl;of, rLg, sf]l/of cflb 7fpFdf dg;'gL xfjfkfgL 
kfOG5 . u|Liddf jiff{ / lxpFb ;'Svf x'g] dg;'gsf] k|d'v ljz]iftf xf] .

g]kfndf blIf0f k"j{df kg]{ aª\ufnsf] vf8Laf6 dg;'gL jfo' cfpF5 . o;n] ubf{ g]kfnsf] 
k"jL{ If]qdf a9L kfgL k5{ . klZrd g]kfndf t'ngfTds ¿kdf sd kfgL k5{ . dWo 
kxf8L e]udf 150–250 ;]=dL= dfq jiff{ x'G5 . oL If]q dg;'gL jfo'sf] ljd'vdf kb{5 .

blIf0f k"jL{ efu v'n]sf] / pQ/L efudf lxdfno kj{t ePsf] kf]v/f pkTosf g]kfnsf] 
;a}eGbf a9L kfgL kg]{ 7fpF xf] . To;s} 5fofdf kg]{ (rain shadow) dgfª g]kfnsf]  
;a}eGbf sd kfgL kg]{ If]q xf] . 

dg;'gsf c;/x¿ (Effects of Mosoon)

dg;'gdf lge{/ b]zdf l;FrfOsf] k|d'v cfwf/ jiff{ x'G5 . s[lif Joj;fosf nflu dg;g'sf] 
lgs} dxŒj x'G5 . o;n] l;FrfOsf] sfd u5{ / s[lif pTkfbg a9fpF5 . e"ldut kfgLsf] 
;tx a9fP/ vfg]kfgLsf] cfk"lt{ u5{ . kfgLsf] d"n k'm6fpF5 . gbLdf hnk|jfx a9\g 
uO{ ljB't\ pTkfbg x'G5 . dWo udL{df zLtntf lbG5 .

dg;'gn] Nofpg] cTolws jiff{n] af9L klx/f] hfg], ;Dd d}bfgL efu 8'afgdf  
kg]{ / e"Ifo x'g] ub{5 . o;n] a;]{lg 7'nf] wghgsf] Iflt u/fO/x]sf] x'G5 . t6aGw  
lgdf{0f u/]/, j[If/f]k0f u/]/, jg hª\unsf] ;+/If0f u/]/ o;sf] c;/nfO{ Go"gLs/0f 
ug{ ;lsG5 .

kl/of]hgf sfo{

xfjfkfgLsf] ljljwtf;Fu} jg:kltdf s] k|efj kb{5, ltd|f] jf;:yfg jl/kl/sf]  
xfjfkfgLsf] cj:yf / To;n] jg:kltdf kf/]sf] k|efj cWoog u/L l6kf]6 tof/ kf/ .

;f/f+z 

!=	 jfo'd08nLo cj:yfsf] jflif{s cf};t ¿k g} xfjfkfgL xf] .

@=	 xfjfkfgLnfO{ k|efj kfg]{ k|d'v tŒj e"dWo /]vfb]lvsf] b'/L, prfO, 9fn / 		
	 ;d'b|L b'/L x'g\ .	

#=	 g]kfn pi0f dg;'gL xfjfkfgLsf] k|b]zdf k5{ . t/ prfOsf] ljljwtfn] oxfF  
	 pi0f, pkf]i0f, ;dzLtf]i0f hf8f] / clt hf8f] xfjfkfgL kfOG5 .



184	 lj1fg tyf jftfj/0f, sIff–* lj1fg tyf jftfj/0f, sIff–*		  185

$=	 dg;'g ;d'b|af6 hldglt/ / hldgaf6 ;d'b|lt/ axg] cfjlws jfo' xf] . ;d'b|af6  
	 hldglt/ axg] jfo'n] jiff{ u/fpF5 .

%=	 blIf0f k"j{sf] aª\ufnsf] vf8Laf6 g]kfndf dg;'gL jfo' cfpF5 .

^=	 dg;'gn] u/fpg] cTolws jiff{n] af9L klx/f], e"Ifo h:tf ;d:of NofpF5 .

cEof; 

!= 	 vfnL 7fp“ e/ M 

	 -s_	jif{el/sf] df};dsf] cf};t ¿knfO{ =============== elgG5 .

	 -v_ e"dWo /]vLo If]qdf ;"o{sf] ls/0f jif{el/ g} =============== kb{5 .

	 -u_ k|To]s =============== b]lv ============ ;Ddsf] prfOdf 1°c tfkj|md 36\5 .

	 -3_	g]kfnsf] ;Gbe{df ===========k6\l6sf] kfvfdf kfl/nf] 3fd nfU5 . 

	 -ª_ g]kfndf dg;'g ============= af6 cfpF5 .

@= 	 lbOPsf pQ/dWo] l7s pQ/ 5fg M 

	 -s_ tnsf egfOdf s'g l7s xf] < 

		  -c_ df};d / xfjfkfgL Pp6} xf] .

		  -cf_ df};dn] xfjfkfgL lgwf{/0f u5{ .

		  -O_ xfjfkfgLn] df};d lgwf/0f u5{ .

		  -O{_ df};d / xfjfkfgLsf] ;DaGw 5}g .

	 -v_	e"dWo /]vfn] s] u5{ < 

		  -c_ k[YjLnfO{ k"j{ / klZrd b'O{ uf]nfw{df ljefhg u5{ .

		  -cf_ ;do atfpF5 .

		  -O_ pQ/ / blIf0f b'O{ uf]nfw{df ljefhg u5{ .	

		  -O{_ kfgL kf5{ .
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	 -u_	dg;'g s'g jfo' xf] < 

		  -c_ :yfgLo jfo'			   -cf_ kj{tLo jfo' 

		  -O_ af9L klx/f] Nofpg] jfo' 	        

		  -O{_ ;d'b|af6 hldgtk{m / hldgaf6 ;d'b|tk{m hfg] cfjlws jfo' 

	 -3_	dg;'gL jfo'sf] ljd'vdf kg]{ 9fndf -kfvfdf_ slt jiff{ x'G5 <

		  -c_ sd jiff{ x'G5 .		 -cf_ a9L jiff{ x'G5 .

		  -O_ ;dfg jiff{ x'G5 .	 -O{_ jiff{ x'Fb}g .

	 -ª_ g]kfndf ;a}eGbf a9L jiff{ x'g] 7fpF ================= xf] .

		  -c_ Onfd 			   -cf_ uf]/vf		

		  -O_ dgfª			   -O{_ kf]v/f

#=	 5f]6f] pQ/ b]pm M

	 -s_	xfjfkfgLsf] kl/efiff n]v .

	 -v_	;d'b|L b'/tfn] xfjfkfgLdf s] k|efj kf5{ < 

	 -u_	w|'jL{o k|b]zdf hf8f] x'gfsf] sf/0f s] xf] < 

	 -3_	g]kfnsf] xfjfkfgLdf s]n] k|efj kf/]sf] 5 <

	 -ª_	g]kfnsf] kxf8L k|b]zdf s:tf] xfjfkfgL kfOG5 <

$= 	 sf/0f b]pm M

	 -s_	klZrd g]kfndf lxpFb] afnL /fd|f] x'G5 . 

	 -v_	emfkfdf wfg pTkfbg /fd|f] x'G5 .

	 -u_	dgfªdf sd kfgL k5{ .

	 -3_	k"jL{ kxf8L If]qdf af9L klx/f]sf] k|sf]k a9L x'G5 .

%= 	 nfdf] pQ/ b]pm M 

	 -s_	xfjfkfgLdf c;/ kfg]{ tŒjx¿sf] aofg u/ .

	 -v_	dg;'g s;/L pTkGg x'G5, o;sf c;/x¿ s] s] x'g\, pNn]v u/ .



186	 lj1fg tyf jftfj/0f, sIff–* lj1fg tyf jftfj/0f, sIff–*		  187

dflg;nfO{ r]tgf ePb]lv g} k[YjL s;/L aGof] xf]nf, ;"o{, rGb|df, u|x, tf/fx¿ s;/L 
ag] xf]nfg\, tL slt xf]nfg\, sxfF;Dd k}mlnPsf xf]nfg\, h:tf lh1f;fx¿ /lxcfPsf] 
kfOG5 . o;}u/L k[YjLsf] ;[li6 s;/L slxn] eof] xf]nf, k[YjLsf] ;txdf b]lvg] ;'Gb/ 
kxf8, kj{t, gbLgfnf, tfn, ;d'b|, d}bfg s;/L ag] xf]nfg\, cflb ljifodf ulx/f] lrGtg 
ub}{ cfPsf] kfOG5 . k[YjLsf] pTklQaf/] Psdt kfOFb}g .

k[YjLsf] pTklQaf/] kl/sNkgfx¿ 
(Some Hypotheses About the Origin of the Earth)

k[YjLsf] pTklQaf/] ;j{dfGo l;4fGt k|ltkfbg eO;s]sf] 5}g . o; ;DaGwdf 
j}1flgsx¿n] cfcfkm\g} dt k|:t't u/]sf 5g\ . s]xL kl/sNkgfx¿ o; k|sf/ 5g\ M

!= 	;"o{ 6'lj|mP/ k[YjLnufot u|xx¿ ag]sf] kl/sNkgf  
(Plantesimial Hypothesis) 

	 ;j{k|yd ;g\ 1749 df k|mfG;sf hh{ akmg (George Buffon) n] k[YjLsf] pTklQaf/] 
l;4fGt k|:t't u/] . pgsf] l;4fGtcg';f/ w]/} klxn] a|Dx\df08df 3'Db}} u/]sf] Pp6f 
tf/f ;"o{;Fu 7Ss/ vfP/ ;"o{sf] efu 6'lj|mPkl5 k[YjLnufot cGo u|x / pku|xx¿ 
ag] .

@= 	lgxfl/sf kl/sNkgf (Nebular Hypothesis)

	 ;g\ 1755 df hd{g bfz{lgs sfG6 (Kant) n] k|:t't u/]sf] lgxfl/sf kl/sNkgfnfO{ 
;g\ 1796 df n]Knf; (Laplace) n] ;'wf/ u/] . pgsf] egfOcg';f/ emG8} ;f9] 
rf/ ca{ jif{ klxn] cGtl/Ifdf jfikk"0f{ lk08 3'ld/x]sf] lyof] . o;/L 3'Dg] j|mddf 
of] lk08 ;]nfpFb} v'Drg yfn]kZrft\ o;af6 ;;fgf lk08x¿ 6'lj|mP/ aflx/  
pl56\l6P . tL 6'j|mfx¿ 3'Db}} 7'nf]] lk08nfO{ kl/j|mdf ug{ yfn] . o;/L 7'nf]] lk08 
;"o{ / cGo ;;fgf lk08 u|xsf ¿kdf :yflkt eP .

k[YjL / cGtl/If
(Earth and space)@!@!
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#= 	Hjf/ l;4fGt (Tidal Theory)

	 ;g\ 1917 df lhG; (Jeans) / h]k|]m (Jeffrey) n] k|ltkfbg u/]sf] kl/sNkgfcg';f/ 
k|frLg sfndf Pp6f 7'nf]] tf/f 3'Dbf3'Db}} ;"o{sf] glhs k'Uof] . o; tf/fsf]  
cfkm\gf] cfsif{0f ann] ;"o{af6 Hjf/ pTkGg u/fof] . pSt Hjf/Lo kbfy{ ;]nfP/ 
lr;f] eO{ 6'lj|mbf u|x, pku|x cflb ag] . o;/L g} k[YjL klg ag]sf] xf] . 

$= 	 cfsfz uª\ufaf6 ;f}o{d08n ag]sf] l;4fGt (Solar System from Milky Way)

	 o; l;4fGtcg';f/ cfsfz uª\ufdf ePsf ;fgf 7'nf] w'nfsf s0fx¿ cfk;df 
cfslif{t x'Fb} hf]l8Fbf 7'nf]] lk08 ;"o{ aGof] . o;} u/L cGo u|xx¿ klg ag] .

k[YjLdf hLjx¿ pTklQ x'gfsf sf/0fx¿

k[YjLsf] pTklt 4.5 ca{ jif{ klxn] ePsf] cg'dfg ul/G5 . k[YjLsf] pTklQ x'Fbf 
hLjnfO{ cg's"n x'g] jftfj/0f lyPg . k[YjLdf ljleGg lsl;dsf xnrn / kl/jt{g 
x'Fb} uO{ hLjnfO{ cg's"n jftfj/0f l;h{gf eof] . k[YjLdf hLjx¿ pTklQ x'gfsf d'Vo  
sf/0fx¿ lgDgfg';f/ 5g\ M 

!=	 hLjnfO{ cfjZos kg]{ xfjf (O2, N2, CO2) cflb cg's"n x'g'  

@=	 hLjnfO{ rflxg] dfqfdf kfgLsf] k|fKotf  

#=	 hLjnfO{ cfjZos kg]{ tfkj|md cflb .

k[YjL / ;"o{sf] l:ylt kl/jt{g

k[YjLnfO{ cfkm\gf] cIfsf] jl/kl/ 3'Dg 24 306f nfU5 eg] ;"o{sf] jl/kl/ 3'Dg 365 
lbg nfU5 . k[YjLsf] s]Gb| eO{ pQ/L / blIf0fL w|'jnfO{ hf]8\g] sfNklgs /]vfnfO{ cIf 
elgG5 . k[YjLn] ;"o{nfO{ kl/j|mdf ug]{ dfu{nfO{ sIf (orbit) elgG5 . k[YjLsf] oxL sIfLo 
w/ftn (orbital plane) df k[YjLsf] cIf nDa ¿kdf g/xL 66.5° sf]0fdf 9lNsPsf]  
5 . To;}n] k[YjLsf] cIfn]] sIfsf] ;txnfO{ 66.5° sf] sf]0f kf/L 3'D5 . o;/L cIf 
l;wf geO{ 66.5° sf] sf]0f kf/L 9Ns]sf] x'gfn] k[YjLdf lgDglnlvt k|efj k/]sf] kfOG5 M

!=	 e"dWo /]vfdf afx]s cGo :yfgdf lbg / /ft ;w}F a/fa/ x'Fb}g . slxn]  
	 lbg nfdf] t/ /ft 5f]6f] / slxn] lbg 5f]6f] t/ /ft nfdf] x'G5 .

@=	 k[YjLdf Ct'sf] kl/jt{g eO/xG5  .
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#=	 ;"o{sf] ls/0f hlxn] klg Ps} 7fpFdf nDa ¿kn] kb}{g . o;af6 xfjfkfgLdf 7'nf]]  
	 k|efj k/]sf] 5 .

$= 	 ;"o{ ;w}F l7s k"j{af6 pbfP/ l7s klZrddf c:tfpFb}g .

%= 	 ;"o{sf] dWofx\g a]nfsf] prfO lbglbg} 36a9 eO/xG5 .

Ct' kl/jt{g

k[YjLn] ;"o{nfO{ 365 lbgdf Ps k6s 3'D5 . k[YjLn] ;"o{nfO{ bL3{ j[Qfsf/ sIfdf 3'Dbf 
slxn] ;"o{af6 glhs / slxn] 6f9f kb{5 . k[YjL cfkm\gf] sIfsf] ljleGg :yfgdf kg{ 
cfpFbf ljleGg efudf tfltg] / lrl;g] ePsfn] g} Ct' kl/jt{g x'G5 . Ps jif{nfO{ 
rf/ Ct'df ljefhg ul/Psf] 5 M -!_ u|Lid (summer)  -@_ z/b (autumn) -#_ lzlz/ 
(winter) -$_ j;Gt (spring) 

h'g 21 sf] lbg -nueu c;f/ 7/8 ut]lt/_ ;"o{sf] ls/0f ss{6 /]vfdfly nDa ¿kn]  
kb{5 . To; a]nf pQ/L uf]nfw{sf] w]/} efu ;"o{lt/ kms]{sf] x'G5 . To;}n] To; a]nf 
pQ/L uf]nfw{df lbg nfdf] / /ft 5f]6f] x'G5 . o; ;dodf pQ/L uf]nfw{df udL{ / blIf0fL  
uf]nfw{{df hf8f] x'G5 . To;}n] pQ/L uf]nfw{df u|Lid / blIf0fdf lzlz/ Ct' x'G5 .

;]K6]Da/ 23 sf] lbg -nueu c;f]h 7 ut]lt/_ ;"o{sf] ls/0f l7s e"dWo /]vfdfly 
nDa ¿kn] kb{5 . o; a]nf k[YjLsf] ;a} 7fpFdf lbg / /ft a/fa/ x'G5 . o; a]nf g 
hf8f] g udL{ cyf{t\ l7Sssf] jftfj/0f x'G5 . o; a]nf pQ/L uf]nfw{df z/b\ Ct' /  
blIf0fL uf]nfw{df j;Gt Ct' x'G5 .

l8;]Da/ 22 sf lbg -nueu k'; 7 ut]lt/_ ;"o{sf] ls/0f ds/ /]vfdfly nDa ¿kn]    
kb{5 . To; a]nf pQ/L uf]nfw{df lbg 5f]6f] / /ft nfdf] x'G5 eg] blIf0fL uf]nfw{df lbg 
nfdf] / /ft 5f]6f] x'G5 . o; ;dodf pQ/L uf]nfw{df hf8f] / blIf0fLdf u|Lid Ct' x'G5 .

lrq g+= 21.1

dfr{ 21 

h'g  
21 

;]K6]Da/ 
23 

l8;]Da/ 
    22 

o; }u/L dfr { 21 sf lbg -nueu  
r}t 8 ut]lt/_ ;"o{ k]ml/ e"dWo /]vfdfly  
kb{5 . k[YjLsf] ;a} 7fpFdf lbg / /ft   
a/fa/ x'G5 . b'j} uf]nfw{df g udL{ a9L g hf8f]
a9L x'G5 . pQ/L uf]nfw{df j;Gt / blIf0fL  
uf]nfw{df z/b\ Ct' x'G5 . of] j|md rj|msf 
¿kdf lg/Gt/ rln/xG5 .
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rGb|dfsf] snf (Phases of the Moon)

ltdLx¿n] cfsfzdf /ftL rGb|dfsf] cfsf/ 36a9 ePsf] b]v]s} 5f} xf]nf . slxn] 
rGb|dfsf] cfsf/ uf]nf], slxn] cfwf uf]nf] / slxn] xFl;of h:tf] b]lvG5 . o:tf] lsg 
x'G5, yfxf 5 <

u|x / pku|xsf] cfkm\g} k|sfz x'Fb}g . 
logLx¿ ;"o{sf] k|sfznfO{ k/fjt{g 
u/L pHofnf] b]lvG5g\ . rGb|dfsf] klg 
cfkm\gf] k|sfz x'Fb}g . o;n] klg ;"o{sf] 
k|sfz k/fjt{g u/L k[YjLlt/ kmsf{pF5 
/ pHofnf] b]lvG5 . ;"o{sf] k|sfz 
rGb|dfsf] hlt efudf kb{5 Tolt g} 
efu k[YjLaf6 b]lvG5 .

k"l0f{dfsf] lbgdf klZrddf ;"of{:t x'g] ;dodf g} k"j{lt/ k"0f{ rGb| b]lvG5 . 
rGb|dfn] k[YjLnfO{ Ps k6s 3'Dg 27 lbg nufpF5 . rGb|dfn] k[YjLnfO{  
3'ld/x]sf] cj:yfdf k[YjLn] klg ;"o{sf] kl/j|mdf ul//x]sf]] x'G5 . To;}n] rGb|dfn] k[YjLsf]  
kl/j|mdf u/L klxn]sf] l:yltdf cfpg 29.5 lbg nfU5 . To;}n] rGb|df cl3Nnf] lbg 
eGbf ef]lnkN6 50 ldg]6 l9nf] b]lvG5 . o;} j|mddf 15 lbg;Dd 50 ldg]6 k|ltlbg 
l9nf] x'Fb} hfFbf ;"o{ pbfpg] / rGb|df pbfpg] ;do Pp6} x'G5 . o; cj:yfdf rGb|df 
k[YjLaf6 b]Vg ;lsFb}g . rGb|dfsf] o:tf] l:yltnfO{ cf}F;L (new moon) elgG5 . cf}F;Lsf]  
ef]lnkN6af6 rGb|df pbfPsf] gb]v] klg klZrddf c:tfPsf] b]lvG5 . o;sf] pHofnf] 
efu j|mdzM a9\b} uP/ 15 lbgkl5 ;"o{ c:t x'Fbf rGb|df pbo x'G5 / k[YjLaf6 rGb|dfsf] 
k"/f pHofnf] efu b]lvG5 . rGb|dfsf] o:tf] l:yltnfO{ k"l0f{df (full moon) elgG5 .

rGb|dfsf] pHofnf] efusf] cfsf/ k|To]s lbg abln/xG5 . k[YjLaf6 b]lvg] rGb|dfsf] 
ljleGg cfsf/nfO{ rGb|dfsf] snf (phases of the moon) elgG5 . cf}F;Lsf] ef]lnkN6af6 
rGb|dfsf] pHofnf] efu j|mdzM a9\b} uO{ pRrtd cj:yf -k"l0f{df_ df k'Ug] cjlwnfO{ 
z'Sn kIf (bright half) elgG5 . k"l0f{dfsf] ef]lnkN6af6 rGb|dfsf] pHofnf] efu 36\b} 
uO{ rGb|df gb]lvg] cj:yfnfO{ s[i0f kIf (dark half) elgG5 . Ps cf}F;Laf6 csf]{  
cf}F;L jf Ps k"l0f{dfaf6 csf]{ k"l0f{df;Ddsf] cjlwnfO{ Ps rGb|df; elgG5 .

kl/of]hgf sfo{ 

Ps dlxgf;Dd rGb|dfsf] cjnf]sg lbgx'F u/ / rGb|dfsf] snf :ki6 x'g] Pp6f rf6{ 
agfpm . pSt rf6{ agfP/ sIffdf ;fyLx¿;Fu 5nkmn u/ / lzIfsnfO{ b]vfpm .

lrq g+= 21.2
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;f/f+z
!=	 k[YjLsf] pTklQsf] jf:tljs sf/0f kQf nflu;s]sf] 5}g tfklg hh{  
	 akmgsf] kl/sNkgf, sfG6 n]Knf;sf] lgxfl/sf kl/sNkgf, lhG; / h]k|]msf]  
	 Hjf/Lo l;4fGtnfO{ ljZj;gLo ¿kdf lnOPsf] 5 .

@= 	 k[YjLdf hLjnfO{ cfjZos kg]{ xfjf, kfgL / plrt tfkj|md pknAw ePsfn] g} 
	 hLjsf] pTklQ x'g ;s]sf] xf] .

#= 	 k[YjL / ;"o{sf] l:ylt kl/jt{gsf sf/0fn] g} Ct' kl/jt{g x'G5 .

$= 	 rGb|dfsf] cfsf/ 36a9 ePsf] b]lvg] k|lj|mofnfO{ rGb|dfsf] snf elgG5 . 

%= 	 rGb|dfsf] cfsf/ k"0f{ b]lvg'nfO{ k"l0f{df / gb]lvg'nfO{ cf}F;L elgG5 .

cEof;

!=	 vfnL 7fp“df ldNbf] zAb e/ M

	 -s_	k[YjLsf] pTklQ========== jif{ klxn] ePsf] cg'dfg ul/G5 .

	 -v_	k[YjLsf] cIfn] sIfLo w/ftndf ========= l8u|Lsf] sf]0f agfPsf] 5 . 

	 -u_	rGb|dfsf] pHofnf] efu a9\b} uO{ pRrtd cj:yfdf k'Ug] cjlwnfO{ ======= 		
		  kIf elgG5 .

	 -3_	;]K6]Da/ 23 / ========= sf lbg k[YjLsf] ;a} 7fpFdf lbg / /ft a/fa/ x'G5 .

@= 	 5f]6f] l6Kk0fL n]v M

	 -s_	lgxfl/sf kl/sNkgf		 -v_	 Ct' kl/jt{g

	 -u_	rGb|dfsf] snf		  -3_	 cfsf; uª\ufsf] l;4fGt

#= 	 k[YjLdf hLjx¿ pTklQ x'gfsf sf/0fx¿ s] s] x'g\, n]v .

$= 	 lhG; / h]k|]msf] Hjf/Lo l;4fGtsf] JofVof u/ .

%= 	 k[YjLsf] cIfn] sIf;“u nDa geO{ 66.5 l8u|Lsf] sf]0f agfP/ 9Ns]sf  
	 sf/0fn] k[YjLdf s'g s'g c;/x¿ b]vf k/]sf 5g\, n]v .

^= 	 rGb|dfsf] snf eg]sf] s] xf], ;lrq JofVof u/ .

&= 	 km/s n]v M 

	 -s_ cf}F;L / k"l0f{df		  -v_ z'Sn kIf / s[i0f kIf

	 -u_ cIf / sIf			   -3_ u|Lid (summer) / lzlz/ (winter) Ct' 
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k|fs[lts ;Dkbf / o;df dflg;sf] lge{/tf 
(Natural Resources and Human Dependency)

k[YjL dflg; / ljleGg hLjx¿sf] ;femf jf;:yfg xf] . To;}n] ;a} hLjx¿n] cfkm\gf]  
vfBfGg tyf cf>o:yn k[YjLdf /x]sf k|fs[lts j:t'af6 k|fKt ub{5g\ . dflg;n]  
cfkm\gf] hLjg ofkg ug{ k|fs[lts ;|f]taf6 xfjf, kfgL, vfBfGg, cf>o:yn, h8La'6L 
cflb k|fKt ub{5g\ . o;af6 dflg; / k|fs[lts ;|f]tx¿lar ;DaGw tyf lge{/tf  
b]vfpF5 . k|fs[lts ;Dkbf / dflg;larsf] ;DaGwaf/] tn k|:t't ul/Psf] 5 M 

-s_ 	vfBfGg (Food)

k|f0fLx¿nfO{ afFRgsf nflu zlSt cfjZos kb{5 . hLjn] cfkm\gf] zlSt vfgfaf6 
k|fKt ub{5g\ . dflg;n] hldgdf v]tLkftL u/]/ vfBfGg pTkfbg u/L hLjg lgjf{x 
ub{5g\ . dflg;n] wfg, ux'F, ds}, tf]/L, kmfk/ cflb v]tL ub{5g\ . oL jg:kltx¿n] k|sfz  
;+Zn]if0f lj|mofåf/f cfkm\gf] vfgf agfpF5g\ . ltg} vfB j:t'af6 dflg;n]  
cfkm\gf] vfgf k|fKt ub{5g\ . To;}n] dflg; k"0f{ ¿kdf vfBfGgsf nflu k|fs[lts 
;|f]tdf e/ kb{5g\ .

-v_	af;:yfg (Habitate)

dflg;sf] a;f]af; hldgdf x'G5 . hldg gePdf dflg;sf] a:g] 7fpF x'Fb}g . dflg;n]] 
af;:yfg agfpgsf nflu hldg, af]6 la?jf, vlgh cflb k|of]u ub{5 . af;:yfgsf 
nflu af]6lj?jfaf6 sf7, hldgaf6 OF6f, 9'ª\uf, afn'jf, dfa{n cflb k|of]u  
ub{5g\ . oL ljleGg ;|f]tx¿ klg k|fs[lts ;|f]t g} x'g\ .

-u_	 h8La'6L (Medicinal Plants)

h8La'6L dflg;sf nflu cTofjZos jg:klt x'g\ .  h8La'6Laf6 dflg;n] ljleGg  
cf}ifwL agfpg ;S5 . x/f]{, a/f]{, cdnf, af]emf], ;k{uGwf, h6fd;L, kfFrcf}Fn], ofrf{u'Daf 
cflb dxŒjk"0f{ h8La6L x'g\ . oL h8La'6Lx¿ k|fs[lts ;|f]tsf ¿kdf k|fKt x'G5g\ . 
a9\bf] hg;ª\Vof / cfjZostfn] oL h8La'6Lx¿x|f; x'g yfn]sf 5g\ . g]kfndf sl/a 

 jftfj/0f / o;sf] ;Gt'ng
(Environment and its Balance)@@@@
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800 lsl;dsf h8La'6L ePsf] cg'dfg ul/Psf] 5 . g]kfnaf6 cf}ifwLsf nflu nueu 
70 hftsf h8La'6Lx¿ ljb]zdf lgsf;L x'G5g\ . jghª\unsf] ljgfz;Fu} h8La'6Lsf] 
pTkfbgdf ;d]t x|f; cfpg yfn]sf] 5 . sltko h8La'6Lx¿ nf]k x'g] cj:yfdf  
k'u]sf 5g\ .

-3_	 xfjf (Air)

xfjf hLjgsf nflu clt dxŒjk"0f{ tŒj xf] . dflg;nfO{ afFRg xfjf cfjZos  
kb{5 . :jR5 xfjfn] g} dflg;nfO{ :j:y /fV5 . dflg;n] Zjf; k|Zjf;sf nflu 
jftfj/0faf6 clS;hg Uof; lng] / sfa{g8fOcS;fO8 kmfNg] ub{5 . dflg;n] pBf]u,  
lgdf0f{, oftfoft, s[lif cflb Joj;fo ubf{ ljleGg /;fog k|of]u ub{5g\ . o:tf 
/;fogn] jftfj/0fnfO{ ljiffSt agfpF5 . To;}u/L pBf]u, snsf/vfgf, 3/, xf]6n 
cflbaf6 lg:sg] b"lift xfjfn] jftfj/0f k|b"if0f ub{5 . xfdLn] Zjf; k|Zjf; ubf{ 
b"lift xfjf z/L/leq k|j]z u/L ljleGg /f]ux¿ lgDTofpg ;S5 .

-ª_	kfgL (Water)

kfgL Ps dxŒjk"0f{ k|fs[lts ;|f]t xf] . kfgLlagf hLjsf] cl:tTj g} /xFb}g . dflg;sf]    
z/L/ lgdf0f{sf nflu klg kfgL cfjZos kb{5 . dfgj z/L/sf] nueu ̂ ) k|ltzt 
efu kfgLn] ag]sf] x'G5 . kfgLsf] sdLn] dflg;, af]6la?jf / hLjhGt'df gsf/fTds 
c;/ kb{5 . dflg;sf vfgkfg, ;/;kmfO, s[lif, l;FrfO cflb sfo{df klg kfgLs}  
k|of]u x'G5 . dflg;n] w]/} 7'nf] ;x/x¿ gbLs} lsgf/ cyf{t\ kfgLsf] ;|f]t glhs agfPsf  
5g\ . o;af6 klg dflg;sf] ;Eotfsf] ljsf; j|mddf kfgLsf] ;DaGw :ki6 x'G5 . 
:j:y hLjgsf nflu z'4 kfgLsf] cfjZostf kb{5 . To;}n] dflg;n] kfgLsf] ;|f]tnfO{  
arfO /fVg'k5{ . pBf]u, snsf/vfgfaf6 lg:sg] /;fog, kmf]xf]/, lb;f lk;fa 
cflb kfgLsf] ;|f]tdf ldl;Fbf kfgL b"lift x'G5 . b"lift kfgLsf] k|of]un] dflg;nfO{  
cg]s /f]ux¿ nfU5 / hLjg si6k|b x'G5 . 

-r_ hldg (Land)

k[YjLdf ePsf ;Dk"0f{ hLjx¿ df6fdf g} lge{/ /xG5g\ . dflg;sf nflu 
jf;:yfgnufot vfBfGg df6f]af6 g} pTkfbg x'G5 . cGg, kmnk"mn, ;fukft 
cflb pTkfbg ug{ dflg; df6f]df lge{/ x'G5 . df6faf6 cfjZos vfBfGg 
pTkfbg gePdf dflg;nufot cGo hLjnfO{ ;d]t vfg]s'/fsf] cefj x'G5 . 
To;}n] hldg dflg;sf] clt cfjZos ;|f]t xf] . dflg;n] cfk"mnfO{ hf]ufO/fVg  
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hldgnfO{ klg hf]ufpg'k5{ . hldgsf] k|fs[lts cj:yf lau|Fb} uPdf af]6la?jf, s[lif  
pTkfbg, xfjfkfgL cflbsf] l:yltdf klg km/s kb{5 . o;sf] c;/ a9\b} uPdf dflg;nfO{ 
;d]t gsf/fTds c;/ kb{5 . 

/fli6«o lgs'~h, cf/If / ;+/If0f If]qsf] ;ª\lIfKt ljj/0f

g]kfndf k|fs[lts ;|f]tsf] ;+/If0fsf nflu ;+/lIft If]qx¿ (protected area) /  
;+/If0f If]q (conservation area) x¿ 5'6\ofOPsf] 5 . ;+/lIft If]qcGtu{t /fli6«o 
lgs'~h tyf jGohGt' cf/Ifx¿ k5{g\ . g]kfndf ljleGg If]qdf cjl:yt ;+/lIft  
If]qx¿ o; k|sf/ /x]sf 5g\ M

-s_ /fli6«o lgs'~h (National Park)

	 k|fs[lts jftfj/0fsf ;fy} o;leq kfOg] jGohGt', kIfL, jg:klt tyf ltgsf] jf;:yfg  
	 / e"b[Zosf] ;+/If0f, Joj:yfkg tyf pkof]u ug{sf nflu 5'6\ofOPsf] If]qnfO{ /fli6«o  
	 lgs'~h elgG5 . o; If]qleq cg'dlt lnP/ / k|j]z z'Ns lt/]/ dfq 3'Dg, dgf]/~hg  
	 lng, cWoog tyf cg';Gwfg ug{ kfOG5 . g]kfndf xfn;Dd 12 cf]6f /fli6«o  
	 lgs'~hx¿ :yfkgf ePsf 5g\ . tL o; k|sf/ 5g\ M 

!=	 lrtjg /fli6«o lgs'~h

o; lgs'~hsf] :yfkgf lj=;+= @)#) ;fndf ePsf] xf] . o;sf] If]qkmn 932 ju{ 
ls=ld= 5 . of] lgs'~h lrtjg, dsjfgk'/ / k;f{ lhNnfdf k}mlnPsf] 5 . of]  
g]kfnsf] klxnf] /fli6«o lgs'~h xf] . o; lgs'~hnfO{ lj=;+= @)$! ;fndf 
ljZj ;Dkbf ;"rLdf ;dfj]z ul/Psf] 5 . o; If]qdf a9L dfqfdf ;fnsf ?v  
kfOG5g\ . oxfF kf6] af3, u}F8f, xfQL, efn', lrt'jf, 3l8ofn uf]xL, du/ uf]xL, 
clhª\u/, lrQn, /t'jf, nu'gf / /ftf] afFb/ Pjd\ nª\u'/x¿ kfOG5g\  . 

@=	 ;u/dfyf /fli6«o lgs'~h 

o; lgs'~hsf] :yfkgf lj=;+= @)#@ ;fndf ePsf] xf] . o;sf] If]qkmn 1148 ju{ ls=ld=  
5 . of] lgs'~h ;f]n'v'Da' lhNnfdf k5{ . o; lgs'~hdf ljZjsf] ;jf]{Rr 6fs'/f  
;u/dfyf, Nxf]T;], g'K;], k'df]/L, cfdfbAnd / yfd;]s'{ lxdr'r'/fx¿ /x]sf 5g\ . oxfF 
uf]a|];Nnf, l7u|];Nnf, w'kL, ef]hkq / u'/fF; hftsf ?vx¿ kfOG5g\ . oxfF s:t'/L 
d[u, lxdfnL efn', yf/, 3f]/n, emf/n cflb jGohGt' kfOG5g\ . ljleGg lsl;dsf 
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r/fr'?ª\uLx¿, h:t} M 8fFk]m, lrlnd], sflnh, lxd s'v'/f, nfnr'Rr], lxdr'Rr] r/f  
kfOG5g\ . lj=;+= @)#( ;fnb]lv o; /fli6«o lgs'~hnfO{ ljZj ;Dkbf ;"rLdf  
;dfj]z ul/Psf] 5 . 

#=	 nfª6fª /fli6«o lgs'~h

o; lgs'~hsf]] :yfkgf lj=;+= @)#@ ;fndf ePsf] xf] . o;sf] If]qkmn 1710 ju{ ls=ld=  
5 . of] lgs'~h /;'jf, g'jfsf]6 / l;Gw'kfNrf]s lhNnfdf k}mlnPsf] 5 . oxfF ;fn, 
vf]6];Nnf, nf}7 ;Nnf, nfª6fª ;Nnf, uf]a|];Nnf, v;'{, u'/fF; cflb jg:kltx¿  
kfOG5g\ . o; lgs'~hdf lxpF lrt'jf, /ftf]kfG8f, s:t'/L d[u, lxdfnL efn', yf/, 
3f]/n, /ftf] afFb/, nª\u'/ cflb jGohGt'x¿ / ljleGg hftsf r/fr'?ª\uLx¿   
kfOG5g\ . kljq tLy{:yn uf];fOFs'08 klg oxLF k5{ . 

$=	/f/f /fli6«o lgs'~h
o; lgs'~hsf]] :yfkgf lj=;+= @)#@ ;fndf ePsf] xf] . o;sf] If]qkmn 106 ju{ ls=ld=  
5 . of] lgs'~h s0ff{nL k|b]zsf] d'u' / h'Dnf lhNnfdf k5{ . o; lgs'~hleq /f/f tfn  
k5{ . of] g]kfnsf] ;a}eGbf 7'nf]] tfn xf] . tfn jl/kl/ sf]0fwf/L jg kfOG5 . of] 
If]q r/fr'?ª\uLsf nflu pko'St jf;:yfg xf] . o; If]qdf lxpFb\df ;fOa]l/of /  
dfg;/f]j/af6 ;d]t r/fx¿ cfpg] u5{g\ . o; /fli6«o lgs'~hdf lxdfnL efn', 
yf/, 3f]/n, s:t'/L d[u, aFb]n cflb jGohGt' kfOG5g\ . 

%=	 alb{of /fli6«o lgs'~h
o; lgs'~hsf] :yfkgf lj=;+=@)#@ ;fndf ePsf] xf] . o;sf] If]qkmn 968 ju{ ls=ld=  
5 . of] lgs'~h g]kfnsf] alb{of lhNnfdf kb{5 . o; lgs'~hsf] w]/}h;f] efu ;fnsf]  
hª\unn] 9fs]sf] 5 / lar lardf 3fF;sf d}bfgx¿ 5g\ . o; lgs'~hdf af3, lrt'jf,  
s[i0f;f/, lgnufO{, h/fof], lrQn, nu'gf, af/l;ª\u], 3l8ofn uf]xL, du/ uf]xL, 
8lNkmg, hª\unL xfQLnufot ljleGg k|hfltsf r/fx¿ kfOG5g\ . 

^=	 ;] kmf]S;'G8f] /fli6«o lgs'~h
o; lgs'~hsf] :yfkgf lj=;+= @)$) ;fndf ePsf] xf] . o;sf] If]qkmn 3555 ju{ 
ls=ld= 5 . of] lgs'~h 8f]Nkf / d'u' lhNnfdf k}mlnPsf] 5 . of] g]kfnsf] ;a}eGbf 
7'nf]] /fli6«o lgs'~h xf] . of] If]qdf lxpF lrt'jf, ltAatL v/fof], lxdfnL efn', yf/, 
3f]/n, s:t'/L d[u, gfp/ h:tf jGohGt'x¿ kfOG5g\ . o; lgs'~hdf kmf]S;'G8f] 
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tfn /x]sf] 5 . o;n] /fli6«o lgs'~hnfO{ k|fs[lts ;'Gb/tf k|bfg u/]sf] 5 . oxfF 
;] u'Dafnufot cGo u'Dafx¿ klg 5g\ .  

&=	vKt8 /fli6«o lgs'~h

o; lgs'~hsf] :yfkgf lj=;+= @)$@ ;fndf ePsf] xf] . o;sf] If]qkmn 225 ju{ ls=ld=  
5 . of] lgs'~h aemfª, afh'/f, 8f]6L / c5fd lhNnfdf k}mlnPsf] 5 . ;Nnf, 
v';|', lgufnf]sf hª\unx¿ / 3fF;] d}bfgn] o; lgs'~hsf] zf]ef a9fPsf] 5 . oxfF 
/t'jf, s:t'/L d[u, 3f]/n, lrt'jf, hª\unL s's'/, hª\unL la/fnf], /ftf] afFb/ h:tf 
jGohGt'x¿ / 8fFk]m, d'gfn h:tf ;'Gb/ r/fr'?ª\uLx¿ klg kfOG5g\ . 

*=	dsfn' j?0f /fli6«o lgs'~h

o; lgs'~hsf] :yfkgf lj=;+= @)$( ;fndf ePsf] xf] . o;sf] If]qkmn 1500 ju{ lsnf]ld6/  
5 . of] If]q ;ª\v'jf;ef / ;f]n'v'Da' lhNnfdf k}mlnPsf] 5 . oxfF ;'gkftL tyf 
;'ulGwt emf/kft, hª\unL k"mnx¿, ;'gufef, hª\unL u'nfkm, uf]a|];Nnf], l7u]|;Nnf], 
ef]hkq, nfnLu'/fF;, c/vf}nL, lkm/lkm/] / rfFk kfOG5g\ . oxfF xfa|], lxpF lrt'jf, 
ltAatL v/fof], lxdfnL efn', yf/, s:t'/L d[u, gfp/, 3f]/n, lxdfnL yf/, lrt'jf 
cflb kfOG5g\ .  

(=	 lzjk'/L gfufh'{g /fli6«o lgs'~h

lzjk'/L gfufh'{g /fli6«o lgs'~h sf7df8f}F, g'jfsf]6, wflbª / l;Gw'kfNrf]s lhNnfdf 
cjl:yt 5 . o;sf] :yfkgf lj=;+= @)%* ;fndf ePsf] xf] . o; lgs'~hsf] 
If]qkmn 159 ju{ ls=ld= 5 . oxfF ljleGg k|hfltsf Rofp / k'tnLx¿ 
kfOG5g\ . o; If]qdf WjfF;] lrt'jf, lrt'jf, ljleGg k|hfltsf ;fns, jg  
la/fnf], lxdfnL efn', 3f]/n, /ftf] afFb/, nª\u'/, Gofp/L d¬;f, aFb]n, /t'jf, lrTtn,  
r/fx¿ cflb kfOG5g\ . of] If]q Ps hnfwf/ If]q xf] .  

!)=	afFs] /fli6«o lgs'~h

afFs] /fli6«o lgs'~h lj=;+= @)^& ;fndf :yfkgf ePsf] xf] . of] afFs] lhNnfdf /x]sf]  
5 . o; lgs'~hsf] If]qkmn 550 ju{ ls=ld= 5 . o; If]qdf d'Votof ;fn, l;;f}, 
vo/sf] hª\un / 3fF;] d}bfg /x]sf 5g\ .  o; If]qdf af3, 3l8ofn uf]xL, xfQL, 
lrt'jf, aFb]n, lrQn, h/fof], lgnufO{, /t'jf, nu'gf cflb jGohGt' kfOG5g\ . ljleGg 
hftsf /}yfg] tyf a;fOF ;/]/ cfpg] r/fx¿ klg oxfF kfOG5g\ .
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!!=	z'SnfkmfF6f /fli6«o lgs'~h 

o; lgs'~hsf] :yfkgf lj=;+= 2073 ;fndf ePsf] xf] . o;sf] If]qkmn 305 ju{ ls=ld= 
5 . of] lgs'~h s~rgk'/ lhNnfdf k5{ . oxfF ;fn, l;;f} / vo/sf] hª\un / 3fF;] d}bfg klg  
5g\ . oxfF aFb]n, kf6]af3, efn', lrt'jf lgnufO{, af/l;ª\u], h/fof], lrQn cflb 
jGohGt'x¿ /x]sf 5g\ . ljZjaf6 nf]k x'g nfu]sf af/l;ª\u] hfltsf d[ux¿ oxfF 
;+/lIft 5g\ . oxfF /fgLtfn / cGo ;;fgf tfnx¿df du/ hftsf uf]xLx¿ k|z:t  
kfOG5g\ . /}yfg] / a;fOF ;/L cfpg] u/]sf ljleGg hftsf r/fr'?ª\uLx¿ klg oxfF  
kfOG5g\ .

!@=	k;f{ /fli6«o lgs'~h 
o; lgs'~hsf] :yfkgf lj=;+= @)&$ ;fndf ePsf] xf] . o;sf] If]qkmn 
^#&=#& ju{ ls=ld 5 . of] ] lrtjg, dsjfgk'/, k;f{ / af/f lhNnfdf  
k}mlnPsf] 5 . of] lrtjg /fli6«o lgs'~hsf] k"j{k6\l6sf] lj:tfl/t If]q xf] . oxfFsf 
k|d'v hgfj/x¿ hª\unL xfQL, af3, uf}/L ufO{, lrt'jf, h/fof], aFb]n cflb x'g\ . 

-v_	jGohGt' cf/If (Wildlife Reserves)

lglZrt k|hfltsf jGohGt' / ltgLx¿sf] jf;:yfg ;+/If0f / Joj:yfkg ug{sf 
nflu 5'6\ofOPsf]  If]qnfO{ jGohGt' cf/If elgG5 . k|fs[lts jftfj/0f, jGohGt' 
tyf jg:kltsf] ;+/If0f / Joj:yfkg, b'n{e tyf nf]k x'g nfu]sf jGohGt' 
Pjd\ ltgLx¿sf] jf;:yfgsf] ;+/If0f tyf j}1flgs cWoog cg';Gwfg ug]{  
p2]Zon] jGohGt' cf/Ifsf] :yfkgf ePsf] xf] . jGohGt' cf/Ifdf :jLs[lt lnP/ 
dfq cWoog tyf cg';Gwfg ug{ kfOG5 . t/ dgf]/~hgsf nflu 3'dlkm/ ug{  
kfOFb}g . xfn;Dd g]kfndf Pscf]6f dfq jGohGt' cf/If /x]sf] 5 .

!=	 sf];L6Kk' jGohGt' cf/If  
o; cf/Ifsf :yfkgf lj=;+= @)#@ ;fndf ePsf] xf] . o;sf] If]qkmn 175 ju{ ls=ld= 
5 . of] cf/If ;'g;/L / ;Kt/L lhNnfdf /x]sf] 5 . k"j{ / klZrd b'j}lt/af6 o;  
cf/IfnfO{ gbLn] 3]/]sf] 5 . o; cf/Ifsf] d'Vo p2]Zo g]kfndf clt b'n{e dflgg] 
cgf{ -hª\unL e}F;L_ sf] ;+/If0f u/L j[l4 u/fpg' /x]sf] 5 . o; cf/Ifdf k|foM 
l;;f} / vo/sf] hª\un kfOG5 . of] cf/If ljleGg lsl;dsf jGohGt'x¿,  
aFb]n, nu'gf, 3l8ofn, ;f]+; / :yfgLo a;fOF ;/fO u/L cfpg] r/fx¿sf] klg d'Vo 
jf;:yfg xf] .
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-u_ l;sf/ cf/If (Hunting Reserve)

lglZrt jGohGt'sf] hg;+\Vof lgoGq0f tyf lbuf] k|of]u ug{sf nflu l;sf/ cf/Ifsf] 
:yfkgf ul/Psf] xf] . o; If]qdf cg'dlt kq lnP/ ;doleq tf]s]sf] hgfj/ tf]s]sf]  
If]qdf l;sf/ ug{ kfOg] Joj:yf 5 . plrt Joj:yfkgsf nflu w]/} ePsf kz'kIfLx¿sf] 
;ª\Vof lgwf{/0f u/L l;sf/ u/fOG5 . /fli6«o lgs'~h tyf jGohGt' ;+/If0f ljefun] 
jGohGt'sf] ;b'kof]usf ;fy} ;+/If0f xf];\ eGg] p2]Zon]  l;sf/ cf/If 3f]if0ff u/]sf]  
xf] . g]kfndf Pp6f dfq l;sf/ cf/If 5 .

9f]/kf6g l;sf/ cf/If

o; cf/Ifsf] :yfkgf lj=;+= @)$$ ;fndf ePsf] xf] . o;sf] If]qkmn 1325 ju{ ls=ld=  
5 . of] cf/If ?s'd, afUn'ª / DofUbL lhNnfsf] s]xL efudf k}mlnPsf] 5 . o; cf/Ifdf 
kfOg] k|d'v hgfj/x¿ gfp/, emf/n, yf/ / lxdfnL efn' cflb x'g\ . oxfF w]/} ePsf 
kz'kIfLx¿sf] ;ª\Vof lgwf{/0f u/L l;sf/ u/fOG5 . o;n]kz'kG5Lsf] jf;:yfgnfO{ 
hf]ufpg klg dbt k'U5 . Jojl:yt lsl;dn] l;sf/ ug]{ Joj:yf ldnfpgfn] ljb]zL 
d'b|fsf] cfh{g ug{ ;lsG5 . 

;+/If0f If]q (Conservation Area)

k|fs[lts ;|f]t, jGohLj tyf logLx¿sf] jf;:yfg ;+/If0f ug]{, :yfgLo afl;Gbfsf] 
cfly{s, ;f+:s[lts tyf wfld{s ;Dkbfsf] ;+/If0f ug]{ / pgLx¿nfO{ k|fs[lts  
;|f]tsf] lbuf] pkof]u tyf ;+/If0f u/fpg] clek|fon] ;+/If0f If]qsf] :yfkgf ePsf] xf] .  
cGgk"0f{ ;+/If0f g]kfnsf] klxnf] ;+/If0f If]q xf] . xfn;Dd g]kfndf 6 cf]6f ;+/If0f  
If]qx¿ :yfkgf ePsf 5g\ . tL o; k|sf/ 5g\ M 

!=	 cGgk"0f{ ;+/If0f If]q 
cGgk"0f{ ;+/If0f If]q kf]v/f ;x/b]lv pQ/ klZrddf /x]sf] 5 . k|s[lt  
;+/If0f sf]ifcGtu{t cGgk"0f{ ;+/If0f If]qsf] :yfkgf lj=;+= @)$# ;fndf ePsf]  
xf] . o;sf] If]qkmn sl/a 7,629 ju{ lsnf]ld6/ 5 . of] If]q h}ljs ljljwtfdf wgL 
dflgG5 . k|s[lt ;+/If0f sf]ifn] o; If]qsf] ;+/If0fsf nflu ;|f]t ;+/If0f, ;fd'bflos 
ljsf;, ko{6g Joj:yfkg, ;+/If0f, lzIff tyf lj:tf/ sfo{j|md cflb ;~rfng  
ub}{ cfPsf] 5 .
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@=	 sGrghª\3f ;+/If0f If]q 

s~rghª\3f ;+/If0f If]qsf] :yfkgf lj=;ª= @)%$ ;fndf ePsf] xf] . o;sf]  
If]qkmn @)#% ju{ ls=ld= 5 . of] If]q tfKn]h'ª lhNnfsf] pQ/df ltAat / k"j{df 
ef/t;Dd k}mlnPsf] 5 . of] If]q ;ª\s6fkGg l:yltdf k'u]sf jGo hLjhGt'x¿sf] 
af;:yfg xf] . o; If]qdf lxdfnL nfr{, uf]a|];Nnf], l7Fu|];Nnf], w'kL;Nnf],  
nfnLu'/fF; / cGo jg:kltx¿ kfOG5g\ . g]kfndf kfOg] 30 y/Lsf nfnLu'/fF;dWo] 
@$ k|hfltx¿ oxfF kfOG5g\ . oxfF ljleGg lsl;dsf jGohGt'x¿, h:t} M lxpF 
lrt'jf, s:t'/L d[u, lxdfnL sfnf] efn', AjfF;f], gfp/, 3f]/n cflb /x]sf 5g\ 

#= 	dgf:n' ;+/If0f If]q 

dgf:n' ;+/If0f If]qsf] :yfkgf lj=;+= @)%% ;fndf ePsf] xf] . o;sf] If]qkmn 1663 ju{ 
lsnf]ld6/ 5 . of] uf]vf{ lhNnfdf /x]sf] 5 . o;sf] klZrddf cGgk"0f{ ;+/If0f If]q /  
pQ/df ltAat /x]sf] 5 . s:t'/L d[u, lxpF lrt'jf, lxdfnog yf/, gfp/ h:tf  
:tgwf/L hLj o; If]qsf dxŒjk"0f{ hLj x'g\ . dgf:n' lxdfn o; If]qsf] ;a}eGbf 
cfsif{0fsf] s]Gb| /x]sf] 5  .

$= 	clk gDkf ;+/If0f If]q 

clkgDkf ;+/If0f If]q lj=;+= @)^& ;fndf :yfkgf ePsf] xf] . o;sf] If]qkmn 1903 ls=ld= 5 /  
of] bfr'{nf lhNnfdf cjl:yt 5 . pRr lxdfnL z[ª\vnf clk / gfDkf o; If]qsf d'Vo  
ljz]iftf x'g\ . pRr lxdfnL z[ª\vnfx¿, lxdfnL h8La'6L / ljleGg hftsf  
r/fr'?ª\uLx¿ oxfFsf ljz]iftf /x]sf 5g\ . oxfF s:t'/L d[u, lxpF lrt'jf, lxdfnog 
yf/, gfp/, lxdfnL sfnf] efn', AjfF;f], WjfF;] lrt'jf, lrt'jfsf ;fy} ljleGg hftsf  
r/fr'?ª\uLx¿ kfOG5g\ .

%=	 uf}/Lzª\s/ ;+/If0f If]q 

uf}/Lzª\s/ ;+/If0f If]qsf] :yfkgf lj=;+= @)^^ ;fndf ePsf] xf] . o;sf]  
If]qkmn 2179 ju{ lsnf]ld6/ 5 . of] bf]nvf, l;Gw'kfNrf]s / /fd]5fk lhNnfdf 
cjl:yt 5 . of] lvDtL, ef]6]sf];L, ;'gsf];L, tfdfsf];L h:tf gbLx¿sf] pb\ud 
:yn klg xf] . o; If]qdf ljleGg hfltsf r/fx¿, lxpF lrt'jf, /ftf]kf08f -xfa|]_, 
v]/f} AjfF;f], s:t'/L d[u, clhª\u/ h:tf b'n{e hgfj/x¿ kfOG5g\ . oxfF ljleGg 
k|sf/sf jg:klt tyf h8La'6Lx¿ klg kfOG5g\ . 
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^=	 s[i0f;f/ ;+/If0f If]q 

j[mi0f;f/ ;+/If0f If]qsf] :yfkgf lj=;+= @)^% ;fndf ePsf] xf] . o;sf] If]qkmn 
!^=(% ju{ lsnf]ld6/ 5 . b'n{e s[i0f;f/sf] ;+/If0f ug{sf nflu o; If]qsf] :yfkgf 
ul/Psf] xf] . of] ;+/If0f If]q alb{of lhNnfdf /x]sf] 5 . 

lj|mofsnfk !

ltd|f] jf;:yfg glhssf] ;+/If0f If]q, /fli6«o lgs'~h jf jGohGt' cf/IfdWo] s'g} Pp6f 
If]qsf] e|d0f u/L To; If]qsf ljz]iftfx¿ pNn]v ub}{ l6kf]6 tof/ u/ . 

jg hª\unsf] l:ylt

‘xl/of] jg g]kfnsf] wg’ eGg] k|rng s'g} ;dodf lyof] . lj=;+= @)@^–@& ;fnlt/  
g]kfnsf] cfwfeGbf a9L -53.5 k|ltzt_ e"efu jg hª\unn] 9fs]sf] lyof] . xfn 
cfP/ jg hª\unsf] If]qkmn 40.36 k|ltzt / emf8L a'6\ofg 4.38 k|ltzt /x]sf] 5 .  
t/fO{ / pRr lxdfnL If]qdf hDdf hª\un If]qsf] !! k|ltzt jg hª\un kfOG5 eg] 
afFsL 50 k|ltzt jg hª\un kxf8L If]qdf /x]sf] 5 . g]kfnsf] t/fO{ / leqL dw];df 
klxn] k|z:t dfqdf ;fn, l;;f}, vo/, l;dn cflb ?vx¿ kfOGy] . clxn] ltgsf]  
;ª\Vof 36\b} uPsf] 5 . a9\bf] hg;ª\Vofsf sf/0fn] jg hª\un lbgfg'lbg 
dfl;Fb} uPsf] 5 . dflg;sf] a;fOF;/fO t/fO{ / dw];lt/ a9]sfn] o; If]qsf] jg  
hª\un dfl;g k'u]sf] xf] . ufpF3/lt/ 3/, uf]7 agfpFbf sf7, afF;, v/ cflb  
k|of]u ul/G5 . To:t} a]tnfO{ emn'ª\uf], s';L{, n'uf /fVg] efF8f], n'uf em'G8\ofpg]  
:6\ofG8, lstfa, h'Qf /fVg] ¥ofs cflb agfpg k|of]u ul/G5 . lxhf]cfh a]t, afF;, 
v/ jg hª\undf kfpg d'l:sn x'Fb} uPsf] 5 . g]kfnsf] kxf8L efudf rfFk, s6';, 
lrnfpg], afF;, t]hkft cflb hftsf ?vx¿ kfOG5g\ . xfd|f] b]zsf] pQ/L lxdfnL efudf 
;Nnf], w'kL u'/fF;, ef]hkq cflb jg:klt kfOG5g\ . lxdfnL If]qdf kftnf] a:tL 5 . 
pRr kxf8L / lxdfnL e]usf af]6la?jf k|foM le/kfvfdf x'g] ePsfn] dflg;n] ;lhn} 
ljgfz ug{  ;Sb}gg\ . To;}n] oL If]qdf k|fs[lts jg ;''/lIft /x]sf] 5 . hg;ª\Vofsf] 
j[l4;Fu} dflg;sf cfjZostfx¿ a9\b} uPsf 5g\ . oL cfjZostf k"/f ug{ dflg;n]  
jg hª\unsf] hyfefjL kFm8fgL ub{5g\ . bfp/f, 3fF;kft, :ofpnf, sf7 / v]tLkftL 
ug{ jg hª\un kFm8fgL eO/x]sf 5g\ . To;}u/L kz' kfngaf6 x'g] clt r/0fn] klg 
jg ljgfz eO/x]sf] 5 . o;/L jg hª\unsf] ljgfzn] d?e"lds/0f a9\b} uPsf] 5 . 
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jg hª\unsf] dxŒj / cfjZostf

g]kfnsf] k|fs[lts ;|f ]tx¿df jg hª\unsf] ljz]if dxŒj /x]sf] 5 . jg  
hª\unaf6 3fF;kft, :ofpnf, sf7, bfp/f, h8La'6L, kmnk"mn cflb k|fKt ug{ ;lsG5 .  
r/fr'?ª\uL / hª\unL hgfj/sf] jf;:yfg klg jg hª\un g} xf] . jg hª\un] g}}
kxf8L If]qsf le/ kfvfsf] df6fnfO{ ;+/If0f u/]sf] x'G5 . o;n] e"Ifo x'gaf6  
hf]ufpF5 . af]6la?jfn] hldgnfO{ cf]l;nf] / dlnnf] agfpF5 . o;af6 pTkfbg a9fpg 
;xof]u k'U5 . af]6la?jfn] g} jftfj/0fdf clS;hg Uof; kmfN5g\ / sfa{g8fOcS;fO8nfO{  
zf]if0f u/L vfgf agfpF5g\ . o;n] ubf{ jftfj/0fdf clS;hg rj|m / sfa{g8fOcS;fO8 
rj|m ;Gt'ngdf dbt k'U5 . o;/L af]6la?jfn] jftfj/0f ;Gt'ngdf dxŒjk"0f{ e"ldsf 
v]N5 . jg hª\undf kfOg] ljleGg r/fr'?ª\uL tyf jGohGt'sf] cjnf]sg / cWoog 
ug{ ;lsG5 . o;af6 ko{6g pBf]unfO{ ;d]t ;xof]u k'U5 . o;}n] xfd|f] hghLjgdf 
jg hª\unsf] dxŒj /x]sf] xf] .

jg k}bfjf/ (Forest Products)

jg k}bfj/ dflg;sf nflu dxŒjk"0f{ k|fs[lts ;fwg xf] . jg hª\unaf6 dflg;n] 
sf7, bfp/f, h8La'6L, 3fF;kft cflb k|fKt ub{5g\ . jg hª\unn] g} kfgLnfO{ ;f];]/  
/flvlbG5 . jg hª\unn] hldg ;txsf] dlnnf] df6f]nfO{ aUg glbO{ /f]s]/ /fV5 . o;n] 
e"Ifo x'gaf6 hf]ufpF5 . To;}u/L jfo'd08ndf clS;hg km\ofSg] / sfa{g8fOcS;fO8 
;f];]/ lnO{ jfo'd08nLo ;Gt'ng Nofpg] sfd ub{5 . o;n] jGohGt' tyf kz'kIfLnfO{ 
cf>o:yn k|bfg ub{5 .

-s_ 	k|sfi7 la?jfx¿ (Timber Trees)

ef}uf]lns b[li6df g]kfnnfO{ t/fO{, kxf8 / lxdfnL If]qdf ljefhg ug{  
;lsG5 . oL If]qx¿df km/s km/s lsl;dsf] e"agf]6 / xfjfkfgL kfOG5 . oL 
7fpFdf ljleGg lsl;dsf af]6la?jfx¿ kfOG5g\ . t/fO{ If]qsf] df6f] dlnnf] x'G5 .  
t/fO{df ;fn, l;;f}, l;dn, hfd'g, ;fh, x/f]{, a/f]{ cflb af]6la?jf kfOG5g\ . kxf8L  
If]qsf jg hª\unx¿df afFem, kmnfF6, s6';, rfFk, cf]v/, lrnfpg] cflb ?vx¿ 
kfOG5g\ . pRr lxdfnL efudf /fO{ ;Nnf], l7Fu'/] ;Nnf], ef]hkq cflb kfOG5g\ . 
oL af]6la?jfdWo] s]xLaf6 kmlg{r/ agfpg] sf7 k|fKt x'G5 eg] sltko bfp/f, 
3/, uf]7 agfpg] sf7sf ¿kdf k|of]u ul/G5 . sdhf]/ lsl;dsf sf7x¿  
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bfp/fsf nflu k|of]u ul/G5 . ;;fgf la?jfx¿ a9]kl5 7'nf] ?vx¿ x'G5g\ . 
?vaf6 g} sf7 kfOG5 . To;}n] sf7sf nflu hyfefjL la?jf sf6\g' x'Fb}g . s'g} 
7fpFsf] ?v sf6]df To; 7fpFdf gofF la?jf /f]Kg'kb{5 . tL la?jfaf6 g} kl5 sf7, 
bfp/f agfpg ;lsG5 . 

lj|mofsnfk @ 

ltdL a;]sf] 7fpF j/k/ s:tf af]6la?jfx¿ 5g\, tL la?jfx¿ s] s] sfdsf nflu  
k|of]u eO/x]sf 5g\, cjnf]sg u/L tnsf] h:t} tflnsf agfO{ n]v M 

 j|m= ;=		  la?jfsf] gfd		  pkof]u x'g] efu		  pkof]u

 !

 @

 #

-v_	h8La'6Lx¿ (Medicinal Plants)

g]kfnsf] hª\undf ljleGg lsl;dsf af]6la?jf kfOG5 . tLdWo] s]xL cf}ifwL 
agfpg] sfddf k|of]u ul/G5 . o:tf af]6la?jfnfO{ h8La'6L elgG5 . g]kfndf 
sl/a 800 lsl;dsf h8La'6L ePsf] cg'dfg ul/Psf] 5 . g]kfnsf] t/fO{ 
h:tf] udL{ 7fpFdf x/f]{, a/f]{, cdnf, /fhj[If, ;k{uGwf, c;'/f] cflb h8La'6Lx¿ 
kfOG5 . dxfef/t kj{t >[ª\vnfdf tyf lr;f] xfjfkfgL ePsf If]qdf r'qf], 
wt'/f], lr/fOtf], af]emf], ;'uGwjfnf, l6d'/ cflb h8La'6L kfOG5 . ;w}F lr;f] /
xg] pRr kxf8L / lxdfnL efudf kfFrcf}Fn], kbdrfn, h6fd;L, ofrf{u'Daf 
cflb h8La'6L kfGO5 . lxhf]cfh h8La'6Lsf] v]tL klg ul/G5 . xfd|f] b]zdf 
ePsf s]xL h8La'6L ljb]zdf klg k}7f/L ul/G5 . emG8} 70 hftsf h8La'6Lx¿  
ljb]zdf lgsf;L x'g] cg'dfg ul/Psf] 5 . ;k{uGwf, h6fd;L, n3'kq, kfFrcfF}n],  
Eofs'/, PSn]lj/ cflb h8La'6Lx¿ ljb]z k7fOG5 . jghª\unsf] ljgfzsf sf/0fn] 
h8La'6L pTkfbgdf ;d]t x|f; cfPsf] 5 . hyfefjL ¿kdf h8La'6Lsf] ;ª\sng u/L  
rf]/L lgsf;L ug]{ k|j[lQn] klg ax'd"No h8La'6Lsf] cl:tTj ;ª\s6df k/]sf] 5 .

lj|mofsnk $

ltdL a;]sf] 7fpFdf s:tf h8La'6Lx¿ kfOG5, tL h8La'6Lx¿ s:tf] cf}ifwLsf ¿kdf 
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k|of]u ul/G5, cfk"meGbf 7'nf] / hfg]sf dflg;;Fu ;f]wL n]v M

 j|m= ;= 		  h8La'6Lsf] gfd		 pkof]u x'g] efu		  sfd

g]kfndf ;+/lIft jg k}bfjf/x¿ (Protected Plants)

hLjhGt' tyf jg:kltsf] ;ª\Vof 36\b} uO{ nf]k x'g] l:yltdf k'u]df To:tf] cj:yfnfO{ 
b'n{e cj:yf elgG5 . To:tf hLjhGt' tyf jg:kltx¿ k[YjLaf6 g} nf]k x'g  
yfN5g\ . pbfx/0fsf nflu rfFk, h6fd;L, ofrf{u'Daf cflbnfO{ lng ;lsG5 . o:tf 
;hLjsf] cl:tTj arfO/fVgsf nflu sfg'gn] g} ;+/If0f ug'{kb{5 . xfd|f] b]zdf sfg'gn] 
;+/lIft u/]sf ljleGg af]6la?jfx¿ /x]sf 5g\ . tLdWo] s]xLnfO{ ;ª\sng ug{ lgif]w  
ul/Psf] 5 . s]xLnfO{ ljb]z lgof{t ug{ k|ltaGw nufOPsf] 5 . xfd|f] b]zdf  
kfFrcf}Fn], s'6\sL, h6fd;L, ;k{uGwf, ;'uGwsf]lsnf, ;'uGwjfn, nf}7;Nnf, ofrf{u'Daf, 
rfFk, vo/, ;fn, ;QL;fn, ljho;fn, l;dn cflbnfO{ ljb]z lgof{tdf /f]s nufOPsf] 
5 . oLdWo] s]xLnfO{ cg'dlt lnP/ lgof{t ug]{ Joj:yf ul/Psf] 5 .

kz'kIfLx¿ 

-s_ 	jt{dfg l:ylt 

jGohGt'x¿sf] jf;:yfg hª\un xf] . jghª\unsf] ljgfzn] kz'kIfLx¿sf] 
cl:tTj ;ª\s6df kg{ yfn]sf ] 5 . g]kfndf sl/a 170 eGbf a9L 
hftsf jGohGt' kfOG5 . tLdWo]  af3, u}F8f, xfQL, lxpF lrt'jf, efn',   
h/fof], d[u, s:t'/L, cgf{, 3f]/n, aFb]n, v/fof], rf}l;ª\u], :ofn cflb k|d'v hª\unL 
hgfj/ x'g\ . g]kfndf 879 eGbf a9L hftsf r/fx¿ kfOG5 . tLdWo] w]/}h;f]  
r/fr'?ª\uLsf] jf;:yfg jg hª\un g} xf] . ltqf, 8fFk]m, d'gfn, sflnh, n'OF{r], 
Rofv'/f, nfdk'R5«], 9's'/, GofpnL, sf]OnL, d'h'/,lrn, afh, wg];, as'Nnf, d}gf, lu4 
cflb r/fr'?ª\uLx¿ jg hª\undf g} a:5g\ . jGohGt' tyf kG5Lx¿sf af;:yfgsf] 
lbglbg} ljgfz j|md a9]sf] x'gfn] oL hLjnfO{ c;/ k'¥ofPsf] 5 . To;}n] af3, lxpF 
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lrt'jf, u}F8f, xfQL, af/l;ª\u], s:t'/L d[u cflbsf] ;ª\Vof lbgfg'lbg 36\b} uO/x]sf]  
5 . To;}u/L rf]/L lgsf;L / cj}w l;sf/n] klg kz'kG5Lsf] ;ª\Vof 36\b} uO/x]sf] 
5 . xfn g]kfndf s[i0f;f/ / hª\unL v/fof] nf]k x'g] cj:yfdf 5g\ . To:t} xfQL,  
u}F8f, af3, cgf{, lxpF lrt'jf, afx|l;ª\u], s:t'/L d[u cflb klg b'n{e x'Fb}5g\ .  
g]kfndf kfOg] 27 yl/sf :tgwf/L hGt', 9 hfltsf r/f / 3 hfltsf 3;|g] 
hGt'x¿ ;ª/lIft 3f]lift ul/Psf 5g\ . 

-v_ dxŒj / cfjZostf

jGohGt' tyf kIfLx¿ jg hª\unsf ;f}Gbo{sf k|tLs x'g\ . logLx¿n] k|fs[lts  
;f}Gbo{tfnfO{ arfpF5g\ . logLx¿n] jftfj/0f / kfl/l:ylts k|0ffnLdf ;Gt'ng  
NofpF5g\ . kz'kIfLx¿sf] ljgfz tyf nf]k x'gfn] k|s[ltsf] ;'Gb/ ;+/rgf lau|g 
uO{ eljiosf ;GtfgnfO{ ;d]t a]kmfObf x'G5 . jGohGt'x¿n] ko{6g Joj;fonfO{  
6]jf k'¥ofpF5 . ko{6sx¿ b'n{e / cfkm\gf] b]zdf gkfOg] jGohGt'x¿ x]g{ pT;'s  
x'G5g\ . o;sf nflu pgLx¿ w]/} k};f vr{ u/L xfd|f] b]zdf cfpF5g\ . o;af6 
xfd|f] b]zdf cfly{s pGglt ug{ 6]jf ldN5 . :yfgLo hgtfx¿df /f]huf/L  
j[l4 eO{ hLjg :t/df ;'wf/ x'G5 . To;}n] k|fs[lts ;f}Gbo{ / nf]k x'g nfu]sf 
jGohGt'nfO{ ;+/If0f ug'{k5{ . 

nf]k x'g nfu]sf s]xL kz'kIfLx¿ 

jg ljgfz / jf;:yfgsf] gfzn] s]xL jGohGt' nf]k x'g yfn]sf / s]xL b'n{e x'Fb}  
uO/x]sf 5g\ . g]kfndf s[i0f;f/, k'8\s] aFb]n, hª\unL uwf, hª\unL v/fof] h:tf 
hghfj/x¿ nf]k x'g nfu]sf 5g\ . To:t} u/L hª\unL xfQL, u}F8f, af3, cgf{, lxpF 
lrt'jf, af/l;ª\u], s:t'/L d[u, 8lNkmg cflb hgfj/x¿ b'n{e x'Fb} uPsf 5g\ . o:tf 
hLjnfO{ ;+/lIft hLjsf] ;"rLdf /flvPsf] 5 . g]kfndf ;+/lIft 3f]lift ul/Psf  
s]xL jGohLjx¿ o; k|sf/ 5g\ M 

-s_ 	Ps l;ª\u] u}F8f (One-Horned Rhinoceros)

Ps l;ª\u] u}F8f g]kfnsf] lrtjg /fli6«o lgs'~h / alb{of /fli6«o lgs'~hdf  
kfOG5 . of] b'n{e hgfj/ ePsfn] o;nfO{ ;+/If0f ul/Psf] xf] . wflknf] 
3f F;] d}bfg / ;fnsf] jg hª\un ePsf] :yfgdf of ] a:5 . o;n] 
3fF;kft vfP/ hLjg lgjf{x ub{5 . o;n] Ps a]tdf Pp6f dfq aRrf  
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hGdfpF5 . dflg;n] o;sf] vfu, v'/, 5fnfsf nflu 
rf]/L l;sf/ u5{g\ . To;}n] of] hGt' ;ª\s6fkGg 
cj:yfdf 5 .

-v_ 	kf6] af3 (Bengal Tiger)

kf6] af3 g]kfnsf] t/fO{sf] jghª\undf kfOG5 . 
d'Votof lrtjg /fli6«o lgs'~h, k;f{ /fli6«o lgs'~h, 
alb{of /fli6«o lgs'~h / z'SnfkmfF6f /fli6«o lgs'~hdf 
kf6] af3 kfOG5 . 3gf hª\un, 3fF;] d}bfg / k|z:t 
kfgL ePsf] 7fpFdf af3 a:5 . o;n] lrQn, aFb]n,  
h/fof], nu'gf, /t'jf d[u cflb df/]/ vfG5 . o;n] 
Ps a]tdf b'O{b]lv 6 cf]6f;Dd aRrf hGdfpF5 . 
rf]/L l;sf/Ln] ubf{ af3 klg ;ª\s6fkGg cj:yfdf k'u]sf] 5 .

-u_ 	xfQL (Asiatic Elephant)

xfQL g]kfnsf] t/fO{ If]qdf kfOG5 . r'/] kxf8eGbf 
tnsf] ;dy/ hª\unL efu xfQLsf] k|d'v jf;:yfg xf] . 
k"j{df emfkfb]lv k;f{, lrtjg, alb{of / z'SnfkmfF6f;Dd 
xfQL kfOG5 . of] 3.5 ld6/;Dd cUnf] x'G5 . o;n] 
?v, 3fF;kft, afF;, cGg afnL cflb vfG5 . o;n] Ps  
a]tdf Pp6f dfq aRrf hGdfpF5 . o;sf] nfdf] bf/f 
x'G5 . dflg;n] bf/fsf nflu rf]/L l;sf/L u/]sf] 
kfOG5 . of] klg b'n{e ;ª/lIft hGt' xf] .

-3_ 	xfa|] -kf08f_ (Red Panda)

of] sl/a 3500 ld6/ prfOdf /x]sf] afF;, v;|' / lgufnf] 
w]/} ePsf] jg hª\undf  kfOG5 . of] la/fnf]eGbf s]xL 7'nf]] 
cfsif{s hGt' xf] . of] kmnk"mn, 3fF;kft, afF;, lgufnfsf] 
d'gf cflb vfP/ afFR5 . o;sf] e'jfbf/ /fd|f] 5fnfsf nflu 
dflg;n] rf]/L l;sf/L ub{5g\ . To;}n] o;sf] ;+\Vof 36\b} uP/  
nf]k x'g] cj:yfdf k'u]sf] 5 . of] sGrghª\uf, tfKn]h'ª If]qdf kfOG5 .

lrq g+= 22.1

lrq g+= 22.2

lrq g+= 22.3

lrq g+= 22.4
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-ª_ 	clhª\u/ (Python)

clhª\u/ 7'nf]] ;k{ xf] . of] k|foM 3gf hª\unsf] ?vsf] 
d'9fdf / ;'s]sf kftx¿df a:5 . of] slxn]sfxLF 
gbL, tfn glhssf 3fF;] d}bfgdf klg a:5 . o;sf] 
z/L/ ;]tf], sfnf] / l5/la/] /ªsf] x'G5 . o;sf] 
nDafO sl/a 7  ld6/;Dd x'G5 . of] ljiffn' x'Fb}g . 
o;n] ;;fgf hgfj/x¿, d[usf kf7f, v/fof], afv|fsf 
kf7f cflb lgN5 . o;sf] 6fpsf] 7'nf]] / cfFvf ;fgf]  
x'G5 . o;nfO{ 5fnfsf nflu rf]/L l;sf/L ug]{ ePsfn]  
nf]kf]Gd'v x'Fb} uPsf] 5

-r_ 	7'nf]] wg]; (Giant Pied Hornbill)

7'nf] ] wg]; r/f t/fO{sf] hª\undf kfOG5 . 
o;sf] 6fpsfdf r'Rrf]eGbf dfly Pp6f km/flsnf]
efu x'G5 . o;n] ubf{ of] cfsif{s b]lvG5 .  
t/fO{df cUnf ?vx¿sf] ljgfz;Fu} o;sf] jf;:yfg 
ljgfz ePsf] 5 . of] r/f klg ;ª\s6df k/]sf]  
5 . xf8 / af];f]sf nflu rf]/L l;sf/ ug] { 
ePsfn] klg o;sf] ;ª\Vof 36\b} uPsf] 5 .

kl/of]hgf sfo{ 

ltd|f] jf;:yfg glhssf] jg hª\un, lgs'~h, cf/If jf ;+/If0f If]q jf lrl8ofvfgfsf] 
e|d0f u/L ToxfF /x]sf kz'kIfLx¿sf] cjnf]sg u/ . ToxfF /x]sf k|d'v kz'kIfLx¿sf] 
gfd, jf;:yfg, jt{dfg l:ylt, vfgf, ;+/If0fsf nflu eO/x]sf sfo{x¿ /  
ckgfpg'kg]{ sfo{x¿af/] 5f]6s/Ldf n]v .

lrq g+= 22.5

lrq g+= 22.6
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;f/f+z 

!= 	 dflg;  xfjf, kfgL, jf;:yfg / vfBfGgsf nflu k|fs[lts ;|f]tdf lge{/ /xG5g\ .

@= 	 k|fs[lts jftfj/0fsf ;fy} hLjhGt', jg:kltsf] ;+/If0f ug{sf nflu /fli6«o    		
lgs'~h, 	jGohGt' cf/If, l;sf/ cf/If tyf ;+/If0f If]qx¿ agfOPsf 5g\ .

#= 	 g]kfndf xfn;Dd 12 cf]6f /fli6«o lgs'~h, Pscf]6f jGohGt' cf/If, Ps 	
l;sf/ cf/If / 6 cf]6f ;+/If0f If]q :yfkgf ePsf 5g\ . 

$=	 jghª\unaf6 3fF;kft, sf7, bfp/f, h8La'6L cflb k|fKt ug{ ;lsG5 .

%= 	 g]kfnsf] t/fO{df ;fn, l;;f}, vo/, l;dn tyf kxf8df rfFk, s6';, lrnfpg],  
cf]v/ / lxdfnL efudf /fO{ ;Nnf], l7ª\u'/] ;Nnf], ef]hkq cflb kfOG5 . 

^= 	 g]kfnsf] lxdfnL efudf kfFrcf}Fn], kb\drfn, h6fd;L, ofrf{u'Daf cflb h8La'6L 
kfOG5 . 

&= 	 jf;:yfg ljgfzn] ubf{ af3, u}F8f, xfQL, lxpF lrt'jf, clhª\u/, wg];, lu4 	
cflb kz'kIfL nf]kf]Gd'v ag]sf 5g\ .

*= 	 g]kfndf 27 :tgwf/L, 9 kG5L / 3 hfltsf 3;|g] hGt'nfO{ ;+/lIft ;"rLdf  
/flvPsf] 5 .

cEof;

!=	 vfnL 7fp“df pko'St zAb e/ M

	 -s_	jg hª\un jGohGt'sf] =========== xf] .

	 -v_	g]kfndf hDdf ============ cf]6f jGohGt' cf/If :yfkgf ePsf 5g\ .

	 -u_	xfd|f] b]zdf ============== hfltsf kIfLnfO{ ;+/lIft 3f]lift ul/Psf 5g\ .

	 -3_	pRr lxdfnL efudf /fO;Nnf], l7ª\u'/] ;Nnf] / ============== cflb kfOG5g\ .

	 -ª_	kf6] af3 g]kfnsf] ============ hª\undf kfOG5 .
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@=	 sf/0f n]v M 

	 -s_ jg hª\un / jGohGt'sf] 3lgi7 ;DaGw 5 .

	 -v_ dflg;sf ljleGg lj|mofsnfkn] jGohGt'nfO{ afFRg sl7g x'G5 .

	 -u_	jGohGt'sf] ;+/If0fsf nflu /fli6«o lgs'~h tyf cf/Ifn] ;xof]u k'¥ofpF5 .

#=	 5f]6f] pQ/ n]v M

	 -s_ jg hª\unsf] ljgfz lsg x'G5 <

	 -v_ jg hª\un hf]ufpg s] s] ug'{k5{ <

	 -u_ xfd|f] b]zdf s:tf h8La'6L kfOG5g\ <

	 -3_ h8La'6Lsf] dxŒj j0f{g u/ .

	 -ª_ xfd|f] b]zdf jGohGt' ;+/If0fsf nflu s:tf k|of;x¿ ePsf 5g\ <

$=	 /fli6«o lgs'~h / jGohGt' cf/Iflar s] km/s 5, n]v .

%=	 ltdL a;]sf] 7fp“df kfOg] h8La'6Lsf] gfd / ltgsf] pkof]lutf kQf nufO{ n]v .

^=	 /fli6«o lgs'~h eg]sf] s] xf], g]kfndf ePsf /fli6«o lgs'~hx¿sf] ;"rL atfpm .

&=	 jGohGt' cf/If eg]sf] s] xf], g]kfndf ePsf jGohGt' cf/Ifsf] gfd n]v .

*=	 l;sf/ cf/If eg]sf] s] xf] <

(=	 g]kfnsf s'g s'g ;+/If0f If]qx¿ /x]sf 5g\, n]v .

!)=	 ltd|f] af;:yfg glhssf] jg hª\un / jftfj/0f hf]ufpgsf nflu ltdLn] s] 		
	 s] sfo{ ug{ ;S5f}, 5f]6s/Ldf n]v .
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jftfj/0f ;Dk"0f{ hLjsf nflu afFRg] cfwf/ xf] . xfjf, kfgL, df6f] cflb jftfj/0fLo 
tŒj;Fu dflg;sf] k|ToIf ;DaGw /x]sf] 5 . dflg;n] cfkm \gf ] jf;:yfg,  
pBf]u, snsf/vfgf, ;8s, s'nf], gx/ cflb ljsf; lgdf0f{ ultljlw k[YjLsf] ;txdf 
ub{5 . dflg;sf oL ultljlwn] xfjf, kfgL, df6f]nufot cGo k|fs[lts ;|f]tx¿sf] u'0f 
:t/df sdL cfpg yfn]sf] 5 . oL jftfj/0fLo tŒjsf] u'0f :t/df sdL cfpg' cyf{t\ 
gsf/fTds c;/ k'Ug' g} jftfj/0fLo x|f; xf] . 

dflg;sf] lj|mofsnfkaf6 jftfj/0fdf kg]{ c;/

dflg;n] cfkm\gf] cfjZostf k"/f ug{ ljleGg k|fs[lts ;|f]t / ;fwgsf] pkof]u ub{5g\ .  
a9\bf] hg;ª\Vofsf] cfjZostf k"/f ug{ dflg;n] cTolws dfqfdf xfjf, kfgL, 
df6f], jg hª\un cflbsf] pkof]u ub{5g\ . To;}u/L dflg;n] ljsf; ultljlw ubf{  
jftfj/0fdf ePsf ljleGg ;|f]tx¿sf] k|of]u x'G5 . jftfj/0fnfO{ a]jf:tf u/L hyfefjL 
lsl;dn] ljsf; sfo{x¿ ;~rfng ubf{ jftfj/0fdf k|lts"n c;/x¿ k5{g\ . o;nfO{  
jftfj/0fLo k|b"if0f elgG5 . 

jftfj/0fLo k|b"if0f (Environmental Pollution)

jftfj/0fdf k|ToIf jf ck|ToIf ¿kn] kl/jt{g u/L jftfj/0fdf pNn]vgLo x|f; Nofpg], 
Iflt jf jftfj/0fsf] nfebfoL jf pkof]uL k|of]hgdf xflg gf]S;fgL k'¥ofpg] lj|mofsnfk 
g} jftfj/0fLo k|b"if0f xf] . k|b"if0fnfO{ lgDg lnlvt ;d"xdf juL{s/0f ug{ ;lsG5 M

!= 	 jfo' k|b"if0f (Air Pollution)

jfo'd08ndf gfO6«f]hg, clS;hg, sfa{g8fOcS;fO8, cfu{g h:tf Uof;x¿ 5g\ . 
oL Uof;x¿df afx\o tŒj tyf b"lift j:t'x¿ ldn]df logLx¿sf] jf:tljs cj:yf  
lau|G5 . oftfoftsf ;fwg, pBf]u, snsf/vfgfaf6 lg:sg] w'jfF, w'nf], 
sfa{g8fOcS;fO8, ;Nkm/8fOcS;fO8, sfa{gdgf]cS;fO8 cflb jfo'd08ndf 
ldl;P/ jfo' k|b"lift x'G5 . :jR5 xfjf b'u{lGwt / wldnf] x'g'nfO{ jfo' k|b"if0f 
elgG5 .

jftfj/0fLo x|f; tyf o;sf] ;+/If0f
(Environmental Degradation and its 

conservation)
@#@#
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jfo' k|b"if0fsf sf/0fx¿

jfo' k|b"if0f ljleGg sf/0fn] ubf{ x'G5 . tLdWo] s]xL k|d'v sf/0fx¿ o; k|sf/ 5g\ M  

-s_	 ;jf/L ;fwgaf6 lg:sg] w'jfF, w'nf] /  kmf]xf]/ d}nfn] jfo' k|b"if0f u/fpF5 .

-v	 pBf]u, snsf/vfgfaf6 lg:sg] w'jfF, w'nf] / ljiffn' Uof;n] jfo' k|b"if0f u/fpF5 . 

-u_	 u|fdL0f If]qdf OGwgsf] ;|f]tsf ¿kdf bfp/f, u'OF7f, 9f]8, 5\jfnL afNbf lg:sg] w'jfFn]  
jfo' k|b"if0f u/fpF5 . 

-3_	 vfgLaf6 vlgh kbfy{ lgsfNbf / af6f] agfpFbf lg:sg] w'nf]n] klg jfo' k|b"if0f u/fpF5 .

-ª_ ;x/ ahf/df hyfefjL kmf]xf]/ d}nf kmfNgfn] ;8]un]sf kmf]xf]/af6 lg:sg] b'u{Gwn]  
	 jfo' k|b"if0f x'G5 .

jfo' k|b"if0fsf c;/x¿

-s_	 jfo' k|b"if0fn] dflg;sf] :jf:Yodf g/fd|f] c;/ kfb{5 . Zjf;k|Zjf;, cfFvf,  
kmf]S;f] / 5ftL;DaGwL /f]ux¿ nfU5 .

-v_	 af]6 la?jf / ;fª:s[lts ;DkbfnfO{ klg gf]S;fg k'¥ofpF5 .

-u_	 dflg;nfO{ cfFvf kf]Ng] / bd a9\g] h:tf /f]u nfU5 .

lrq g+= 23.1
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-3_	 k[YjLsf] tfkj|md j[l4 x'g hfG5 . 

-ª_	 cDn jiff{ x'G5 . 

@=	 hn k|b"if0f (Water Pollution)

gbLgfnf, kFw]/f, tfn, kf]v/L, e"ldut kfgL cflb kfgLsf k|d'v ;|f]tx¿ x'g\ . 
dfgjLo ljleGg lj|mofsnfkx¿n] ubf{ kfgLsf ;|f]tx¿ k|b"lift x'G5g\ . pBf]uaf6 
lgisf;g x'g] kmf]xf]/ d}nf, v]tL af/Ldf k|of]u ul/g] /f;folgs dn tyf sL6gfzs 
ljiffbL, 9n lgsf;, cGo kmf]xf]/ j:t'sf cjz]if cflb kmf]xf]/sf ;|f]t x'g\ . oL  
kmf]xf]/ d}nf kfgLsf ;|f]tx¿df ldl;Fbf kfgLsf] u'0fdf k|ToIf jf ck|ToIf ¿kdf  
kl/jt{g cfpF5 . o;/L xflgsf/s j:t'x¿ kfgLsf] ;|f]tdf ldl;Fbf kfgLsf] jf:tljs 
u'0fdf k|lts"n c;/ k/L To;sf] ljBdfg l:yltdf kl/jt{g x'G5 . o;nfO{ hn 
k|b"if0f elgG5 . 

hn k|b"if0fsf sf/0fx¿

hn k|b"if0fsf ljleGg sf/0fx¿ 5g\ . tLdWo] s]xL k|d'v sf/0fx¿ o; k|sf/ 5g\ M 

-s_	 ;x/L If]qsf] sltko 7fpFdf lkpg] kfgLsf] kfOk / 9nsf] kfOk Ps} 7fpFaf6 
nluPsf] kfOG5 . crfgs 9n k'm6\bf vfg]kfgLsf] kfOkdf kmf]xf]/ kfgL  ldl;Pdf 
vfg] kfgL b"lift x'G5 . 

-v_	 wf/f, s'jf, kFw]/f] h:tf lkpg] kfgLsf ;|f]tx¿ glhs n'uf w'g], efF8fs'F8f dfHg], 
ufO{j:t'nfO{ kfgL v'jfpg], g'xfpg] cflb sfo{x¿ ugf{n] kfgLsf ;|f]tx¿ b"lift 
x'G5g\ .

-u_	 pBf]u / ljleGg 7fpFx¿af6 lg:sg] kmf]xf]/ d}nf, cGo b"lift j:t'x¿, 9n lgsf; 
cflb gbL, tfn, bx, kf]v/L h:tf kfgLsf ;|f]tx¿df ;f]e}m ld;fPdf logLx¿ b"lift 
x'G5g\ .

-3_	 s[lifhGo pTkfbg j[l4 ug{sf nflu ls;fgx¿n] /f;folgs dn, sL6gfzs 
ljiffbLx¿sf] k|of]u u5{g\ . /f;folgs dn / ljiffbLsf] /; hldgaf6 la:tf/}
r'lxP/ hn;|f]tdf ldl;g k'U5 . o;n] hn;|f]tx¿nfO{ k|b"lift kf5{ .

-ª_	 c:ktfn, k|of]uzfnf, pBf]u, ;jf/L ;fwg dd{t s]Gb| cflbaf6 kmf]xf]/ d}nf  
	 Pjd\  /f;folgs j:t'x¿ lgisf;g x'G5g\ . oL j:t'x¿ kfgLsf ;|f]tx¿df ldl;Fbf  
	 hn k|b"if0f x'G5 .
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hn k|b"if0fsf c;/x¿

hn k|b"if0faf6 kg]{ ljleGg c;/x¿ o; k|sf/ 5g\ M 

-s_	 b"lift lkpg] kfgLaf6 x}hf, cfpF, sdn lkQ, ljifd Hj/ cflb /f]ux¿ nfU5g\ .

-v_	 b"lift kfgLn] af]6 la?jf / hnLo k|f0fLnfO{ xflg k'¥ofpF5 .

-u_	 af]6la?jfsf] vfgf agfpg] sfddf afwf k'U5 .

-3_	 b"lift kfgLn] b'u{Gw k}mnfpF5 .

-ª_	 sltko slnnf la?jf tyf hn k|f0fLx¿ db{5g\ .

-3_ 	e"k|b"if0f (Land Pollution)

	 ;fwf/0ftof df6f]sf] u'0fdf k|lts"n kl/jt{g cfpg' g} e"k|b"if0f xf] . e"k|b"if0fn]  
	 hldgsf] dflyNnf] ;txdf /x]sf] dlnnf] df6f]nfO{ lauf5{ . df6f] k|b"if0f x'gfsf  
	 ljleGg sf/0fx¿ x'G5g\ .

e"k|b"if0fsf sf/0fx¿ 

-s_	 v]t af/Ldf /f;foolgs dn a9L k|of]u ug'{ 

-v_	 v]tLdf sL6gfzs cf}ifwLsf] k|of]u a9L ug'{ 

-u_	 kmf]xf]/ d}nf / cgfjZos kbfy{ df6f]df kmfNg' 

-3_	 Knfl:6s, sfFr / wft'af6 ag]sf gs'lxg] j:t' df6f]df ldnfpFbf e"k|b"if0f x'g' 

-ª_	 c:ktfn, :jf:Yo s]Gb|, k|of]uzfnf, snsf/vfgfaf6 kmfn]sf] gs'lxg] kmf]xf]/ j:t'n]  
	 klg e"k|b"if0f u/fpg' .

e"k|b"if0fsf c;/x¿ 

-s_	 df6fsf] u'0fdf ;'wf/ Nofpg] uF8\of}nf / ;"Id hLjx¿ db{5g\ .

-v_	 df6fsf] pj{/f zlStdf x|f; cfpF5 .

-u_	 s[lif pTkfbg 36\5 .

-3_	 k|b"lift e"ldaf6 b'u{Gw k}mlnO{ j/k/sf] :yfgnfO{ b"lift kfb{5 .

-ª_	 hldgsf] l:yltnfO{ lauf5{ . ToxfFaf6 pTkGg x'g] kfgLnfO{ ;d]t k|b"if0f ub{5 .
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$= Wjlg k|b"if0f (Noise Pollution)

jftfj/0fdf dflg; nufot cGo hLjnfO{ gsf/fTds c;/ k'�/\ofpg] tyf 7'nf] 
7'nf] cfjfhx¿ cfpg'nfO{ Wjlg k|b"if0f elgG5 . cgfjZos Wjlg pTkfbg x'g' 
klg Wjlg k|b"if0f g} xf] .

Wjlg k|b"if0fsf sf/0fx¿

-s_	 ahf/ If ]q, 3gf a:tL ePsf] 7fpF, oftfoft a9L ePsf] ;x/L 7fpF  
	 snsf/vfgf a9L ePsf] 7fpFaf6 cgfjZos cfjfh / xf]xNnf lg:sG5 / Wjlg k|b"if0f  
	 x'G5 .

-v_	 ;8s lgdf0f{, ejg lgdf{0f cflb 7fpFaf6 Wjlg k|b"if0f x'G5 .

-u_	 /]l8of], 6]lnlehg, ;ª\uLtsf ;fwgx¿ 7'nf]] :j/n] ahfpFbf klg Wjlg k|b"if0f x'G5 .

-3_	 l;d]G6 pBf]u, d}bf ldnx¿, wft'sf pBf]u cflbaf6 cgfjZos cfjfh pTkGg  
	 eO{ Wjlg k|b"if0f x'G5 . 

-ª_	 ;x/ ah/df dflg;sf] xf]xNnf, dfOsaf6 k|rf/k|;f/ cflbn] klg Wjlg k|b"if0f  
	 x'G5 . 

Wjlg k|b"if0fsf c;/x¿ 

Wjlg k|b"if0faf6 ljleGg c;/x¿ kb{5g\ . tLdWo] s]xL k|d'v c;/x¿ o; k|sf/  
/x]sf 5g\ M

-s_	 >j0f zlSt sdhf]/ x'Fb} hfG5 .

-v_	 dflg;sf] /St rfk a9\5 .

-u_	 Hofb} 7'nf]] cfjfhn] sfgsf] hfnL k'm6\g] / sfg g;'Gg] x'g ;S5 .

-3_	 lgb|f gnfUg], kfrg lj|mof lau|g] h:tf :jf:Yo ;d:ofx¿ pTkGg x'G5g\ .

-ª_ 	Ps lrQ eP/ k9\g, n]Vg jf s'g} sfo{ ug{ uf/f] x'G5 .
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xl/t u[x k|efj (Green House Effect)

k[YjLsf] jl/kl/ jfo'd08nn] 3]/]sf] 5 . jfo'd08ndf ljleGg Uof“;x¿ /x]sf 5g\ . 
sfa{g8fOcS;fO8, sfa{gdgf]cS;fO8, ldy]g, cf]hf]g, gfO6«;cS;fO8, ;Nkm/8fOcS;fO8 
tyf kfgLsf] afkmn] k[YjLnfO{ afSnf] ¿kdf 9fs]sf] x'G5 . oL Uof“;x¿nfO{ xl/t u[x 
Uof; elgG5 . ha ;"o{sf] tfk k[YjLsf] ;txdf cfOk'U5 ta o;n] jfo'd08n / k[YjLsf] 
;txnfO{ Gofgf] kf5{ . o;sf ;fy} k[YjLn] ;"o{sf] tfksf] s]xL efu k/fjt{g u/L lkmtf{ 
k7fpF5 . xl/t u[x Uof“;n] ;"o{sf] tfk / k|sfznfO{ k[YjLdf cfpg lbG5 t/ k[YjLaf6 
k/fjt{g eP/ uPsf] tfk / k|sfznfO{ jfo'd08naf6 aflx/ hfg lbFb}g / k[YjLlt/ g} 
kmsf{OlbG5 . o;n] ubf{ k[YjLsf] jfo'd08ndf ;"o{sf] tfk ylkFb} hfG5 / udL{ a9\5 . 
o;/L k[YjLsf] jfo'd08ndf /x]sf xl/t u[x Uof“;n] tfknfO{ ;~ro u/L k[YjLsf] tfkj|md 
j[l4 ug]{ k|lj|mofnfO{ xl/t u[x k|efj elgG5 .

k[YjLsf] jfo'd08ndf xl/t u[x Uof;x¿ gePsf] eP tfk zlSt ;~ro  
x'Fb}gYof] . kmn:j¿k k[YjLsf] tfkj|md cToGt Go"g x'GYof] . k[YjL a/kmn] 9fs]/  
/xGYof] . s'g} hLjsf] ;Defjgf x'Fb}gYof] . To;}n] k[YjLsf] k|fs[lts xl/t u[x k|efjn] 
hLjg ;Dej agfPsf] 5 . To;}n] xl/t u[x Uof“;x¿ lglZrt dfqfdf eP;Dd 
jfo'd08nsf] tfkj|md ;Gt'ngdf vf;} cGt/ kb}{g . t/ dfgjLo lj|mofsnfksf  
sf/0f xl/t u[x Uof;sf] dfqfdf j[l4 ePdf xl/t u[x k|efj a9\g hfG5 . xl/t u[x 
k|efj a9]df k[YjLsf] tfkj|md j[l4 x'g hfG5 / hnjfo' kl/jt{g x'G5 .

jfo'd08ndf xl/t u[x Uof“;x¿ a9\g] sf/0fx¿

-s_	 89]nf] nfu]/ af]6la?jfdf ;l~rt sfa{g sfa{g8fOcS;fO8sf ¿kdf 			 
	 jfo'd08ndf hfG5 .

-v_	 jg ljgfz x'Fbf af]6la?jfn] ;l~rt ug]{ sfa{g l;w} jfo'd08ndf hfG5 .

-u_	 pBf]u, snsf/vfgf, ;jf/L ;fwgaf6 lg:sg] Uof;n] klg xl/t u[x k|efj a9fpF5 . 

-3_	 kmf]xf]/ d}nf hyfefjL kmfNbf s'x]/ lg:sg] ldy]g Uof; jfo'd08ndf k'U5 .

-ª_	 xjfOhxfhaf6 lg:sg] Uof“; klg xl/t u[x Uof“; xf] .

-r_	 k[YjLsf] ;txsf] tfkj|md j[l4n] k[YjLsf] ;txsf] kfgL afkm ag]/ cfsf;df 		
	 k'U5 . o;n] klg xl/t u[x k|efj a9fpF5 .
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xl/t u[x k|efjsf c;/x¿ 
-s_	 k[YjLsf] tfkj|md j[l4 x'G5 .

-v_	 xfjfkfgLsf] l:yltdf la:tf/} kl/jt{g cfpF5 .

-u_	 hnrj|mdf c;/ k'¥ofpF5 .

-3_	 w|'jLo If]qdf /x]sf] a/km kUn]/ ;d'b|sf] ;tx dfly a9\5 .

-ª_ 	lxdfndf /x]sf] lxpF kUn]/ lxdfnsf] prfO 36\5 . 

ljrf/0fLo k|Zg 

hf8f]sf] ;dodf t/sf/L v]tL ubf{ Knfl:6sn] 9fs]/ xl/t u[x agfOG5, lsg <

hnjfo' kl/jt{g (Climate Change)

hnjfo' kl/jt{g k|fs[lts 36gf j|md xf] . k[YjLsf] hnjfo' l:y/ 5}g . k[YjLdf  
eO/xg] ljleGg k|fs[lts 36gfsf sf/0f w]/} k6s hnjfo' kl/jt{g ePsf] 5 . hnjfo'  
kl/jt{g eGgfn] dfgjLo lj|mofsnfk tyf k|fs[lts cl:y/tfsf sf/0f nfdf] 
;dofjlwdf hnjfo'df x'g] kl/jt{g xf] . xfjfkfgLsf] lgoldt rj|mLo k|0ffnL  
layf]lng' hnjfo' kl/jt{g xf] . s'g} klg :yfgsf] cjl:ylt, xfjf, kfgL, tfkj|md /  
ef}lts kbfy{x¿sf] ;+/rgf cflbsf] cGt/lj|mofaf6 vf; lsl;dsf] xfjfkfgL ag]sf]
x'G5 . bzsf}F jif{eGbf a9L ;dodf ePsf] cf};tsf] 36a9 / km/s kgsf ljleGg  
nIf0fx¿sf] cWoogaf6 hnjfo' kl/jt{gsf] klxrfg ug{ ;lsG5 . ;du|df hnjfo' 
kl/jt{g eg]sf] nfdf] ;do cjlwdf df};dsf] tYofª\sLo kl/df0fdf kl/jt{g x'g' xf] .

hnjfo' kl/jt{gsf] c;/ 
-s_ 	tfkj|mddf ePsf] j[l4n] lxdfnL If]qsf] lxpF kUn]/ hfgfn] eljiodf kfgLsf]  
	 ;|f]tsf] sdL x'G5 .
-v_ 	;d'b| ;txsf] kfgL tLj| ¿kdf dfly p7\b} uO/x]sf] x'G5 .
-u_	 cltj[l4 / cgfj[li6n] st} w]/} kfgL kg]{ / st} kfgL g} gkg]{ x'g yfn]sf] 5 .
-3_	 a]df};dL jiff{n] kfgL rflxPsf] a]nf gkg]{ t/ grflxPsf] a]nfdf kg]{ x'g yfn]sf] 5 .
-ª_	 s[lif pTkfbgdf lu/fj6 cfPsf] 5 .
-r_	 tftf] xfjf, zLtnx/, dxfdf/L cflbn] dfgj :jf:Yodf gsf/fTds c;/ a9\g 
	 yfn]sf] 5 .
-5_	 h}ljs ljljwtfdf x|f; cfPsf] 5 . 
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cDnLo jiff{ (Acid Rain)

jfo'd08ndf /x]sf] hnjfik /f;folgs / ef}lts k|lj|mofåf/f cDnLo kbfy{x¿;Fu ldn]/ 
k[YjLsf] ;txdf emg]{ k|lj|mofnfO{ cDn jiff{ (acid rain) elgG5 . ;fdfGotof cDn jiff{ 
eGgfn] cfsf;sf] kfgLdf cDnLo kbfy{ ldl;P/ x'g] jiff{nfO{ a'lemG5 . cDn jiff{sf] 
kfgLdf cGo jiff{sf] kfgLdf eGbf cDnLokgf ;fdfGotof a9L x'G5 . 

cDn jiff{ x'g] sf/0f (Causes of Acid Rain)

dflg;n] cfkm\gf] cfjZostf k"/f ug]{ j|mddf w]/} ljsf; lgdf{0f ultljlw ;~rfng  
ub}{ cfO/x]sf 5g\ . o:t} ljsf;dWo] cf}Bf]lus ljsf; klg Ps xf] . cf}Bf]lus pTkfbg 
k|lj|mofdf ljleGg lsl;dsf ljiffn' Uof;x¿ (toxic gases) lg:sG5g\ . ljleGg lsl;dsf  
pBf]ux¿af6 ;Nkm/8fOcS;fO8, sfa{g8fOcS;fO8, sfa{gdgf]cS;fO8, gfO6«;cS;fO8 
cflb Uof; lg:sG5g\ . pBf]uaf6 lg:sg] o:tf k|b"lift Uof;x¿af6 k|ltlj|mof eO{ cGo k|b"ifs 
kbfy{ aG5g\, h:t} M ;Nkm/8fOcS;fO8 / clS;hg ldnL ;Nkm/6«fO cS;fO8 aG5 .

of] kfgL;Fu k|ltlj|mof eO{ ;Nk'ml/s cDndf kl/0ft x'G5 . o;/L ag]sf] ;Nk'ml/s cDn 
jiff{sf] kfgL;Fu ldn]/ cDn jiff{ (acid rain) aG5 .

o;}u/L pBf]u snsf/vfgfaf6 lg:sg] sfa{g8fOcS;fO8n] kfgL;Fu /f;folgs k|ltlj|mof 
u/L sfaf]{lgs cDn agfpF5 . 

cDn jiff{sf] c;/  

-s_	 cDn jiff{n] af]6 la?jf tyf hLjx¿df cg]s :jf:Yo ;d:of NofpF5 . 

-v_	 r6\6fgx¿ lvOG5g\ . 

-u_	 d"lt{, 3/sf h:tfsf 5fgf, dlGb/sf wft' -lkQn, tfdf_ sf 5fgfx¿ lvOG5g\ .

-3_	 :ynLo tyf hnLo kfl/l:ylts k4ltdf c;Gt'ng NofpF5 . 

-ª_	 df6f]sf] cDnLokgf a9\5 / s[lif pTkfbg 36\5 . 

-r_	 jg:kltsf] j[l4df x|f; NofpF5 .

cDn jiff{ lgoGq0fsf k|of;

-s_	 k|b"ifssf] pT;h{g 36fpg] 

-v_	 j}slNks pmhf{sf] vf]hL Pjd\ k|of]u ug]{ 
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-u_	 SO2, CO2 Uof; pTkfbg ug]{ pBf]uaf6 oL Uof;nfO{ k'gM k|of]u ug]{ 

-3_	 jfo'd08ndf lgisf;g gug]{ k|ljlw leœofpg'kb{5 

k|sf]k / k|sf]k Joj:yfkg (Disaster and Disaster Managemenrt)

ltdLx¿n] af9L, klx/f], cfunfuL, e"sDk cflbn] w]/} hgwgsf] gfz u/]sf] ;'g]sf  
5f}, of b]v]sf klg 5f}, o:tf 36gfnfO{ k|sf]k elgG5 . oL 36gfn] dflg;, kz', kG5L,  
v]tLkftL cflbnfO{ gf]S;fg k'¥ofpF5 . o:tf 36gfaf6 k|efljt JolStx¿ cfk}Fmn] dfq 
kl/l:yltsf] ;fdgf ug{ ;Sb}gg\ / ;fdflhs hghLjgdf k|lts"n c;/ kb{5 . To;}n] 
cs:dft s'g} 36gf eP/ hgwgsf] 7'nf]] Iflt eO{ ;fdflhs hghLjgdf k|lts"n c;/ 
k'¥ofpg] 36gfnfO{ k|sf]k elgG5 . k|sf]k d'Votof b'O{ sf/0fn] x'G5 . 

-s_	 k|fs[lts k|sf]k M	 k|fs[lts sf/0fn] hg wgsf] 7'nf]] Iflt eO{ ;fdflhs hLjgdf bL3{sfnLg 
c;/ k'¥ofpF5 eg] To:tf 36gfnfO{ k|fs[lts k|sf]k elgG5,  
h:t} M e"sDk, Hjfnfd'vL, af9L, klx/f], cfFwLa]/L, x'/L, atf;, 
cl;gf, r6\ofª cflb .

-v_	 dfgj l;lh{t k|sf]k M	dflg;sf ljljw lj|mofsnfksf sf/0fn] pTkGg x'g] 36gfaf6 
Iflt eO{ hghLjgdf c;/ k'¥ofpF5 eg] To:tf] k|sf]knfO{ 
dfgj l;lh{t k|sf]k elgG5, h:t} M d?e"dLs/0f, /f;folgs 
b'3{6gf, k|fljlws b'3{6gf, oftfoft b'3{6gf cflb .

k|sf]ksf sf/0fx¿

g]kfndf sdhf]/ tyf le/fnf] e"jgf]6 / cs:dft\ w]/} kfgL kgf{n] gbLsf] hn 
k|jfxdf j[l4 x'g' tyf jg hª\un ljgfz cflbn] k|sf]k lgDTofO/x]sf x'G5g\ . o;}
u/L cj}1flgs 9ª\uaf6 vfgLsf] pTvgg ubf{, s'nf] gx/ agfpFbf, ;8s agfpFbf, 
snsf/vfgfsf] lgdf0f{ ubf{ klg k|sf]k lgDTofO/x]sf] x'G5 . hg;ª\Vofsf] j[l4,  
;x/Ls/0f, cJojl:yt a;f]af;, cJojl:yt cf}Bf]uLs/0f, oftfoftsf ;fwgsf] cJojl:yt 
k|of]u, kmf]xf]/d}nfsf] Joj:yfkgdf sdL, hgr]tgfsf] sdL h:tf sf/0fn] klg k|sf]k  
lgDTofOO/x]sf 5g\ . g]kfndf d'Votof af9L, klx/f], cfunfuL, xfjf x'/L, cl;gf, r6\ofª, 
lxpF klx/f], lxdtfn lj:kmf]6, dxfdf/L, e"sDk h:tf k|sf]kx¿ a9L dfqfdf eO/xG5 .

k|sf]ksf] hf]lvd Go"gLs/0f ug]{ pkfox¿ / Joj:yfkgsf pkfox¿
k|sf]kx¿ ljleGg sf/0fn] ubf{ x'g] 36gf x'g\ . To;}n] k|sf]ksf] sf/0fcg';f/ To;sf] 
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Joj:yfkg tyf hf]lvd Go"gLs/0f ug'{kb{5 . s]xL k|sf]kx¿ / To;sf hf]lvd  
Go"gLs/0f tyf Joj:yfkgsf pkfox¿ o; k|sf/ /x]sf 5g\ M 

k|sf]k Joj:yfkg ug]{ pkfox¿

-s_ k"j{tof/L ug]{ 

-v_ k|efljtsf] p4f/ ug]{ 

-u_ kLl8tnfO{ /fxt, k'g:yf{kg / ;xof]u ug]{ 

-3_ ;xof]usf] kl/rfng ;xL 9ª\uaf6 ug]{

-ª_ hgr]tgfsf] ljsf; ug]{  

!= 	 e"sDk Joj:yfkg / hf]lvd Go"gLs/0fsf pkfox¿

hldgsf] sDkgnfO{ e"sDk jf e'OFrfnf] elgG5 . ljleGg sf/0fn] ubf{ e"sDk 
hfG5 . e"sDkn] dflg;sf] k|f0f hfg'sf ;fy} kz', kG5L, ljsf; lgdf0f{ ;+/rgf 
cflb gfz ub{5 . To;}n] o;sf] c;/af6 aRg ljleGg pkfox¿ ckgfpg'kb{5 . 

	 e"sDk cfpg'eGbf klxn] ckgfpg'kg]{ pkfox¿

	 -s_ 3/leq /flvPsf b/fh, k':tssf ¥ofs, lk|mh, 6]lnlehg, P]gf, u/f}F kmf]6f]  
		  /fVg] k]|md cflbnfO{ g9Ng] u/L leQfdf c8\ofP/ /fVg] 

	 -v_ k'm6\g] j:t'x¿, h:t} M af]tn, Unf;, P]gf cflbnfO{ gv:g] u/L /fVg] 

	 -u_ 6r{nfO6, /]l8of], k|fylds pkrf/ afs; cflb ;'/lIft ¿kdf /fVg] 

	 -3_ 3/sf hu, l;lnª, leQf, lah'nLsf tf/ cflb lalu|Psf 5g\ eg] ;dodf  
		  g} dd{t ug]{ 

	 -ª_ 3/leq tyf aflx/ ;'/lIft 7fpF klxrfg u/L /fVg] 

	 e"sDk uO/x]sf] cj:yfdf ckgfpg'kg]{ pkfox¿

	 -s_ 3/aflx/ lg:sg] 9f]sf glhs ePdf aflx/ ;'/lIft :yfgdf hfg]

	 -v_ 3/leq ePsf] cj:yfdf 3/leqsf] ;'/lIft :yfgdf a:g] 

	 -u_ 3/aflx/ ePdf v'nf 7fpFdf uP/ a:g] 

	 -3_ uf8L jf ;jf/L ;fwg ePdf v'nf 7fpFdf /f]s]/ a:g] 
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	 e"sDk uO;s]kl5sf] cj:yfdf ckgfpg'kg]{ pkfox¿ 

	 -s_ e"sDk /f]lsgf;fy 3/ aflx/ ;'/lIft :yfgdf hfg] / tTsfn 3/leq gk:g]  

	 -v_	cfk"mnfO{ rf]6k6s nfu]sf] eP pkrf/tk{m nfUg] 

	 -u_	sf]xL RoflkP/ /x]sf] kfOPdf aflx/ lgsfNg ;xof]u ug]{ / p4f/  
		  6f]nLnfO{ va/ ug]{ 

	 -3_	3/leq hfg'eGbf cufl8 3/sf] hu, kvf{n, em\ofn9f]sf cflbsf] cj:yf     
		  lg/LIf0f ug]{ 

	 -ª_	/]l8of], 6]lnlehg cflbaf6 k|;f/0f ePsf cfkt\sfnLg ;dfrf/ ;'Gg] /  
;f] cg';f/ Jojxf/ ug]{ .

@= 	af9L klx/f]sf] Joj:yfkg / hf]lvd Go"gLs/0f 

	 gbL jf vf]nfdf kfgLsf] cfotg ;fdfGo cj:yfeGbf a9L x'g'nfO{ g} af9L elgG5 . 
cTolws jiff{, lxpF kUn]/, lxdtfn k'm6]/, klx/f]n] y'lgPsf] vf]nf, gbL cflbsf] 
kfgL klx/f]sf] df6f]nfO{ gf3]/ af9L cfpg ;S5 . hldgsf] ;txdf /x]sf]  
df6f]sf l9Ssf jf n]bf] cUnf] :yfgaf6 xf]rf] :yfgtk{m aUg] k|lj|mofnfO{ klx/f] 
elgG5 . af9L klx/f]n] Jofks hg, wgsf] gfz ub{5 . To;}n] af9L klx/f]sf]  
c;/af6 aRg o;sf] hf]lvd Go"gLs/0f tyf Joj:yfkg ug{ lgDglnlvt pkfox¿ 
ckgfpg'kb{5 M

	 -s_ gcflQO{sg ;+oldt eP/ ;'/lIft :yfgdf a:g] 

	 -v_ a9]sf] vf]nfgfnf gtg]{ 
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	 -u_ af9L klx/f]df sf]xL k/]sf] b]v]df cfk"meGbf 7'nf] dflg;nfO{ t'?Gt va/ ug]{ 

	 -3_ af9L klx/f]n] vf]nfgfnf y'lgPsf] b]v]df ;a}nfO{ va/ ug]{ 

	 -ª_ c;xfonfO{ ;'/lIft 7fpFdf /fVg ;xof]u ug]{ 

	 -r_ 3fOt] / kLl8tsf] k|fylds pkrf/ ug]{ Pjd\ cj:yf x]/L :jf:Yo s]Gb| jf  
		  c:ktfn k'¥ofpg] 

	 -5_	af9L klx/f] uO;s]kl5sf] cj:yfdf kLl8tnfO{ cfjZos ;xof]u ug]{

	 -h_	d/]sf kz' kIfL, ;8]un]sf hLjhGt' tyf jg:kltnfO{ k'l/lbg] .

	 af9L klx/f]sf] Joj:yfkg 

	 -s_ gbL lsgf/df t6aGw lgdf0f{ ug]{ / gbL lsgf/df dfgj a:tL x6fpg] 

	 -v_ gbL lsgf/, kfgLn] lvofpg] 7fpF cflbdf h/f w]/} x'g] afF; h:tf la?jfx¿ /f]Kg] 

	 -u_ le/fnf] hldgdf u/f agfO{ v]tL ug]{ 

	 -3_	le/fnf] / sdhf]/ df6f] ePsf] 7fpFdf 3/, uf]7 lgdf0f{ gug]{ 

	 -ª_ 3/ jl/kl/ kfgL lgsf;sf] Joj:yf ug]{ 

	 -r_	af9L, klx/f] uO/xg] :yfgsf] klxrfg u/L To;af6 ;fjwfg /xg] 

	 -5_	hf]lvddf k/]sfnfO{ cfjZos / ;Sbf] ;xof]u ug]{ .

#=	 cfunfuLsf] hf]lvd Go"gLs/0f / Joj:yfkg

slxn]sfxLF cfufn] dflg;sf 3/, uf]7, snsf/vfgf pBf]u cflb hnfP/ gi6                 
kfl/lbG5 . o:tf] 36gfnfO{ cfunfuL elgG5 . cfunfuLn] 3/, uf]7 dfq geP/  
v]tLkftL / jg hª\un klg gfz ub{5 . olb jg hª\undf cfunfuL ePdf 
af]6la?jf, r/fr'?ª\uL tyf hLjhGt' klg hn]/ gfz x'G5g\ . cfunfuL dflg;sf  
sf/0f pTkGg x'g] k|sf]k xf] . o;af6 aRg lgDglnlvt pkfox¿ ckgfpg ;lsG5 M  

	 -s_ ;nfO, nfO6/ h:tf cfuf] nfUg] j:t'x¿ s]6fs]6Ln] ge]6\g] 7fpFdf /fVg]

	 -v_ r'/f]6, laF8L glkpg] / lkpg]n] klg lgefP/ kmfNg] 

	 -u_ ufpF, 3/, a:tL glhs kf]v/L jf kfgLsf] ;|f]t Joj:yfkg ug]{ 

	 -3_ bdsn / clUg lgoGqsnfO{ tof/L cj:yfdf /fVg] 

	 -ª_ ;'/lIft ljB't\ h8fg (wiring) ug]{ 



220	 lj1fg tyf jftfj/0f, sIff–* lj1fg tyf jftfj/0f, sIff–*		  221

	 -r_ cfunfuLaf6 aRg] pkfox¿sf] r]tgf hufpg]

	 -5_ cfunfuL eO;s]sf] cj:yfdf o;sf] ;"rgf ;d'bfo / cfuf] lgoGq0f ug]{ 		
		  ;+:yfdf ug]{

	 -h_ cfuf] lgefpg] k|oTg ug]{ 

	 -em_ cfunfuL If]qdf k/]sf JolStx¿sf] p4f/ ug]{ 

	 -`_ 3fOt]sf] k|fylds pkrf/ ug]{

	 -6_ cfuf] k}mng glbg] pkfox¿ ckgfpg] 

	 -7_ kLl8tnfO{ ;Sbf] ;xof]u ug]{ .

$=	 dxfdf/Lsf] Joj:yfkg / hf]lvd Go"gLs/0f

/f]u tLj| ultdf k}mlnP/ w]/} dflg;sf] :jf:Yodf gsf/fTds k|efj kg'{, Hofg hfg' 
jf Hofg hfg] cj:yf pTkGg x'g] cj:yfnfO{ dxfdf/L elgG5 . dxfdf/Ln] w]/} wg 
hgsf] gfz ug]{ ePsfn] o;sf] c;/af6 aRg lgDglnlvt pkfox¿ ckgfpg'kb{5 M

	 -s_ hgr]tgf tyf lzIffsf] Joj:yf ug]{

	 -v_ /f]u / ;/;kmfO ;DaGwL sfo{j|md ;~rfng ug]{

	 -u_ jftfj/0f ;kmf /fVg]

	 -3_ kfgLsf] ;|f]tsf] ;+/If0f / ;kmfOdf Wofg lbg]

	 -ª_ dxfdf/L k}mln;s]sf] cj:yfdf la/fdLnfO{ pkrf/sf] Joj:yf ug]{

	 -r_ /f]usf sf/0f, c;/ / aRg] pkfox¿ ;DaGwdf hfgsf/L /fvL To;af6 		
		  ;fjwfgL ckgfpg] .

jftfj/0f ;+/If0f ug]{ pkfox¿

ljsf; / jftfj/0f Pscsf{;Fu ;DalGwt x'G5g\ . ljsf; sfo{ ubf{ k|fs[lts ;|f]t / 
;fwgsf] plrt ¿kn] pkof]u x'g'k5{ . ltgsf] ljj]sk"0f{ pkof]u u/]df dfq lbuf] /  
bl/nf] ljsf; x'G5 . o;n] jftfj/0f ;+/If0fdf 6]jf k'¥ofpF5 . jftfj/0f  
;a}sf] ;femf ;DklQ xf] . o;nfO{ hf]ufpg] / ;+/If0f ug]{ lhDd]jf/L klg xfdL  
;a}sf] xf] . jftfj/0f ;+/If0fsf nflu hgr]tgf, j[If/f]k0f, hn tyf e";+/If0f, k|b"if0f  
lgoGq0f, jftfj/0fLo ;kmfO, ;f+:s[lts ;Dkbfsf] ;+/If0f cflb sfo{x¿ ug'{kb{5 . 
jftfj/0f ;+/If0fsf s]xL d'Vo pkfox¿ tn k|:t't ul/Psf] 5 . 
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-s_ hgr]tgf clej[l4

jftfj/0fnfO{ :jR5, ;kmf, x/fe/f / cfsif{s agfO/fVg ;/sf/L k|of;x¿ dfq 
kof{Kt x'Fb}g . o:tf sfo{j|mdx¿df hgtfsf] k|ToIf ;+nUgtf x'g'kb{5 . cfly{s 
tyf dgf]j}1flgs b[li6df s'g} klg ljsf; sfo{df hg;xeflutfnfO{ dxŒjk"0f{ 
:yfg lbOG5 . o;sf] cefjdf jftfj/0f ;+/If0f ug{ ;lsFb}g . hgtfnfO{ lzIffsf] 
dfWodaf6 hgr]tgf hufpg'kb{5 . r]tgfsf] clej[l4 ePkl5 dfq dflg;x¿ 
jftfj/0f ;+/If0fsf k|of; / sfo{x¿df h'6\5g\ . hgr]tgf hufpg ;fj{hlgs 
;"rgf, k|rf/ k|;f/, lzIff, uf]i7L, tflnd cflb sfo{j|mdx¿ ;~rfng ug'{kb{5 . 

-v_ 	j[If/f]k0f 

jg ljgfz clxn] k|d'v ;d:of ePsf] 5 . xfd|f] b]zsf ljleGg efudf gfª\uf 
kfvf, 8fF8fx¿, rp/x¿ b]lvG5g\ . oL rp/, kmfF6, gfª\uf 8fF8fx¿df j[If/f]k0f 
u/L jg hª\un a9fpg'k5{ . o;n] jftfj/0f ;+/If0fdf ;3fp k'¥ofpF5 .

-u_	 hn;|f]t ;+/If0f 

gbLgfnf, lxpF, tfn kf]v/L, d"n, s'jf, kFw]/f cflb xfd|f k|d'v hn ;|f]txx¿  
x'g\ . o:tf ;|f]tx¿nfO{ arfpg' g} hn;|f]t ;+/If0f xf] . o;sf] ;+/If0fsf nflu 
j[If/f]k0f ug]{, e"MIfo, klx/f], af9L h:tf k|sf]kaf6 arfpg'kb{5 . s'nf] / vx/]
sf] kfgLnfO{ Jojl:yt ug'{k5{ . kf]v/L, tfn, wflknf] If]q cflbnfO{ k'l/gaf6 hf]
ufpg'kb{5 . kfgLsf] ;|f]tdf cf}Bf]lus kmf]xf]/d}nf, ljiffbL, /f;folgs dn cflb 
ldl;g lbg' x'Fb}g . kfgLsf] ;|f]t glhs n'uf w'g], g'xfpg], ef8fFsF'8f dfem\g] / lb;f 
lk;fa ug'{ x'Fb}g .

-3_ 	e";+/If0f

e";+/If0f eGgfn] hldg of df6f]sf] ;+/If0f ug'{ xf] . df6f]sf] df}lns  
u'0f sfod /fVg / pj{/f zlSt hf]ufO/fVg o;sf] ;+/If0f ug'{kb{5 .  
df6f]sf] ;+/If0fn] s[lif e"ldsf] pTkfbsŒj a9\5 . df6f]sf] ;+/If0fn] jftfj/0fnfO{  
;+/If0f ug{ ;3fpF5 . e";+/If0f ug{sf nflu gfªuf] 8fF8f, v'nf kmfF6, rp/, 
le/fnf hldg cflb 7fpFdf j[If/f]k0f ug'{kb{5 . gbL, tfn, kf]v/L, vf]nf  
vf]N;f lsgf/df afF;, 7'nf] ?v tyf 3fF;x¿ /f]Kg'kb{5 . jg hª\unleq cJojl:yt 
rl/r/g lgoGq0f ug'{kb{5 . 3'DtL r/0fsf] Joj:yf ug'kb{5 . le/fnf] If]qdf 
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u/f agfO{ v]tL ug'{kb{5 . kfgL aUg] 7fpFdf 5]saf/, t6aGw / afFw afFWg'k5{ . 
o;/L e"IfonfO{ /f]Sg ;lsG5 .

-ª_ k|b"if0f lgoGq0f 

lxhf]cfh k|b"if0f hl6n ;d:ofsf ¿kdf b]vf k/]sf] 5 . o;n] jftfj/0fsf] 
l:yltnfO{ lauf/]/ hLjnfO{ afFRg sl7g t'NofpF5 . To;}n] k|b"if0fnfO{ 
lgoGq0f ug'{kb{5 . k|b"if0f lgoG0f ug{sf nflu 3/, clkm;, pBf]u, snsf/
vfgfcflbaf6 lg:s]sf kmf]xf]/d}nfsf] plrt Joj:yf ug'{kb{5 . 9n lgsf;sf] 
/fd|f] Joj:yf ug'{kb{5 . k"/fgf ;jf/L ;fwgx¿ / snsf/vfgfsf oGqx¿ 
lgoldt dd{t ;Def/ u/L w'jfF sd cfpg] agfpg'k5{ . ;8\g] / g;8\g]  
kmf]xf]/d}nf 5'6\ofP/ ltgsf] plrt lj;h{g ug'{kb{5 . ;8\g] cyf{t\ s'lxg] kmf]xf]/d}nfsf]  
sDkf]:6 (compost) dn agfO{ k|of]u ug'{kb{5 . g;8\g] jf gs'lxg]nfO{ k'gM  
k|of]u jf k'gM rj|m0f ug'{k5{ . hyfefjL sL6gfzs cf}ifwLsf] k|of]u ug'{ x'Fb}g . kfgLsf]  
;|f]t glhs kmf]xf]/d}nf kmfNg' x'Fb}g . v]tL of]Uo hldgdf g;8\g] kmf]xf]/d}nf 
hyfefjL gkmfnL ltgsf] plrt Joj:yf ug'{kb{5 . 

-r_	;f+:s[lts ;Dkbfsf] ;+/If0f

dlGb/, u'Daf, ljxf/, :df/s, wd{zfnf, kf6L, kf}jf cflb ;f+:s[lts ;Dkbf x'g\ . 
logsf] ;dodf g} dd{t ;Def/ tyf ;+/If0f ug'{kb{5 . logsf] df}lns :j¿knfO{ 
hf]ufO /fVg'kb{5 . ;f+:s[lts ;Dkbf /x]sf] If]q j/k/ ;/;kmfO ug'{kb{5 .  
k"/fgf j:t', wfld{s :yn cflbsf]] dxŒj / pkof]lutf ;a}nfO{ atfP/ o;sf]  
;+/If0fdf ;xeflutf h'6fpg ;lsG5 .

-5_ jftfj/0fLo ;/;kmfO
xfd|f] j/k/sf] jftfj/0f :jR5 / ;kmf /fVg'kb{5 . ;x/, ufpF, 6f]n l5d]sdf 
kmf]xf]/ x'Fbf jftfj/0f b"lift x'G5 . o;n] dflg;, kz', kIfLdf cg]s /f]ux¿  
NofpF5 . To;}n] xfdL ;a} ldn]/ cfcfkm\gf] :yfgsf] jftfj/0f ;kmf /fVg'kb{5 . 
o;sf nflu kmf]x/d}nfsf] plrt lj;h{g ug]{ / 9n lgsf;sf] Joj:yf ug'{kb{5 . 
To;}u/L ;fj{hlgs :yfg, d7dlGb/, kf6Lkf}jf, rf}tf/f], rf]s cflbsf] ;+/If0f / 
;kmfO ug]{, kfgLsf ;|f]tx¿ ;kmf /fVg] Pjd\ 3/, uf]7, af6f], uNnL cflbsf] ;kmfO 
ug]{ h:tf sfo{x¿ ug'{kb{5 . 
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-h_ 	hg;xeflutf 

jftfj/0f ;+/If0f / ;+jw{g sfo{df hg;xeflutfsf] dxŒjk"0f{ :yfg /x]sf] 5 .  
cfkm\gf] ufpF 3/, 6f]n, ;x/ cflbdf jftfj/0fnfO{ ;kmf / :j:y /fVg ;a} 
ldn]/ sfd ug'{kb{5 . cfk;L ;xof]u, ;/;Nnfx, ;'ema'em cflbaf6 jftfj/0f  
;+/If0f / ;+jw{gdf ;xof]u k'U5 .

lj|mofsnfk ! 

ltdL a;]sf] :yfgdf kmf]xf]/d}nf Joj:yfkg tyf tx nufpg s:tf pkfox¿ ckgfOPsf] 
5, cfkm\gf] :yfgsf dflg;x¿nfO{ ;f]w]/ kQf nufpm / kmf]xf]/d}nfsf k|sf/ tyf ltgsf] 
Joj:yfkg ug{ ckgfOPsf pkfox¿af/] 5f]6s/Ldf n]v .

jftfj/0f ;+/If0f / ;+jw{gdf ;ª\nUg /fli6«o tyf cGt/f{li6«o ;ª\3;+:yfx¿

jftfj/0f ;+/If0fssf sfo{j|mdx¿ ;~rfng ug{ /fli6«o tyf cGt/f{li6«o ;ª\3;+:yfx¿sf] 
uxg e"ldsf /x]sf] 5 . oL lgsfox¿af6 xfd|f] b]zsf] jftfj/0f If]qsf gLlt / sfo{j|mdx¿ 
th'{df ug{ klg ;xof]u k'Ub} cfPsf] 5 . jftfj/0f ;+/If0f / ;+jw{gdf ;xof]u k'¥ofpg] 
s]xL ;ª\3;+:yfx¿ o; k|sf/ 5g\ M

!= 	 /fli6«o k|s[lt ;+/If0f sf]if (National Trust of Nature Convenation -NTNC)

g]kfnsf] k|s[lt tyf k|fs[lts ;Dkbfsf] ;+/If0f Pjd\ Joj:yfkg u/L jftfj/0fLo 
k|lts"n kl/l:yltaf6 arfpg ;xfos / k'/ssf] e"ldsf lgjf{x u/L cGt/f{li6«o  
If]qdf ;d]t of]ubfg k'¥ofpg] o; ;+:yfsf] k|d'v nIo /x]sf] 5 . /fli6«o k|s[lt ;+/If0f  
sf]ifsf] :yfkgf lj=;+=@)#( ;fndf ePsf] xf] . o; ;+:yfn] k|s[lt ;+/If0f,  
cg';Gwfg / jftfj/0f lzIff;Fu ;DalGwt kl/of]hgfnfO{ ;xof]u k'¥ofpFb}  
cfPsf] 5 . o;sf] d'Vo p2]Zo dfgjLo b}lgs cfjZostf / k|fs[lts  
;|f ]tlar ;Gt'ng Nofpg' xf ] . o;}cg'¿k jftfj/0f ;+/If0f sfo{df  
o;n] cfkm\gf] ;lj|mof e"ldsf lgefPsf] 5 . o;n] cfkm\gf] p2]Zo k"/f 
ug{ alb{of ;+/If0f cfof ]hgf, h}ljs ljljwtf ;+/If0f s]Gb| lrtjg,  
s]Gb|Lo lrl8ofvfgf h:tf ;+:yfaf6 sfo{j|mdx¿ ub}{ cfPsf] 5 . ;fy} dgf:n'  
;+/If0f If]q cfof]hgf / cGgk"0f{ ;+/If0f If]q cfof]hgf sfo{j|mdx¿ klg o; ;+:yfn] 
;~rfng u/]sf] 5 .
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@= 	 ljZj ;+/If0f ;ª\3 (IUCN)

of] ;g\ 1948 df OG6/g];gn o'lgog km/ sGhe]{;g ckm g]r/ PG8 g]r'/n  
l/;f];]{h (International Union for Conservation of Nature and Natural Resources - 

IUCN) sf] gfdn] :yfkgf ul/Psf] cGt/f{li6«o u}/ ;/sf/L ;+:yf xf] . xfn o;nfO{ ljZj  
;+/If0f ;ª\3 (IUCN- the world conservation union) gfds/0f ul/Psf] 5 . 
;g\ 1973 df g]kfnn] IUCN sf] ;b:otf lnPsf] xf] . o; ;+:yfdf lzIff tyf 
;~rf/, jftfj/0fLo /0fgLlt / of]hgf, jftfj/0fLo sfg'g, /fli6«o lgs'~h tyf  
;ª/lIft If]q / k|hflt Pjd\ arfj6 h:tf pRr:t/Lo cfof]ux¿ 5g\ . oL 
cfof]ux¿n] ljZjJofkL gLlt tyf sfo{j|mdx¿ to ub{5g\ . o; ;+:yfsf d'Vo  
p2]Zox¿ lgDglnlvt 5g\ M

	 -c_ k|s[ltsf] :jfefljs cv08tf / ltgsf ljljwtf hu]gf{ ug]{ 

	 -cf_ k|fs[lts ;+;fwgsf] pkof]u ubf{ ;dGoflos / kof{j/0fLo lbuf]kgsf] 		
		  cfwf/ ;'lglZrt kfg]{ / 

	 -O_ lgwf{l/t nIo k"/f ug{ b]z, ;dfh / ;d'bfonfO{ k|]/0ff lbg] tyf k|f]T;flxt 		
	 ug]{ Pjd\ ;xof]u h'6fpg] 

k|s[ltsf] k"0f{tf tyf ljljwtf ;+/If0f / k|fs[lts ;|f]tx¿sf] lbuf] k|of]u ;'lglZrt 
ug{ ljZj ;d'bfonfO{ k|]/0ff, k|f]T;fxg / ;xof]u ug'{ cfO{=o'=;L=Pg sf] k|d'v 
sfo{ xf] . o;n] jftfj/0fLo l:ylt cWoog, gLlt lgdf0f{ lbuf] ljsf;nfO{ hf]8 
lbPsf] 5 . ;ª\s6fkGg tyf b'n{e hLjx¿sf] /ftf] tYofª\s ;"rL (IUCN red 

list of threatened animals) k|sflzt u/L jf;:yfg ljgfz jf cGo sf/0fn] 
ubf{ ;ª\s6df k/]sf hLjhGt'x¿sf] j}1flgs hfgsf/L lbg] sfo{ o;n]  
ub{5 . o;n] /fli6«o tyf cGt/f{li6«o If]qdf jftfj/0f ;+/If0f gLlt, sfo{j|md agfO{ 
sfof{Gjogdf ;xof]u ub{5 . g]kfndf kf7\oj|md tyf kf7\ok':ts lgdf0f{ ug{,  
z}lIfs ;fdu|L lgdf{0f ug{, jftfj/0fLo gLlt, sfo{j|md tyf of]hgf lgdf0f{ ug{, jg 
hª\un, jGohGt' ;+ªIf0f ug{, /fli6«o lgs'~h jGohGt' cf/Ifsf] plrt Joj:yfkgdf 
;xof]uL sfo{x¿ o; ;+:yfaf6 x'Fb} cfPsf 5g\ .

#= 	 ljZj k|s[lt sf]if (World Wide Fund of Nature-WWF)

of] cGt/f{li6«o u}/;/sf/L k|fs[lts ;+/If0f ;ª\u7g xf] . ;g\ 1961 df o;sf] 



224	 lj1fg tyf jftfj/0f, sIff–* lj1fg tyf jftfj/0f, sIff–*		  225

:yfkgf ePsf] xf] . :yfkgfsfndf ljZj jGohGt' sf]if gfd u/]sf] o; ;+:yfsf] 
gfd ;g\ 1986 df kl/jt{g u/L ljZj k|s[lt sf]if /flvPsf] xf] . g]kfndf 
o;nfO{ ljZj jGohGt' sf]if (world widlife fund) elgG5 . o;sf] d'Vo sfof{no  
l:j6\h/NofG8df 5 . o; ;+:yfn] k[YjLdf b'n{e tyf k|fs[lts ;|f]tx¿sf] hu]gf{ 
ug]{ sfo{ ub{5 . o;sf d'Vo p2]Zox¿ lgDgfg';f/ 5g\ M 

	 -c_	j+zf0f', hLj k|hflt tyf kof{j/0fLo k|0ffnLsf] ljljwtf ;+/If0f ug]{

	 -cf_ k'g?Tyfg x'g] k|fs[lts ;|f]tx¿sf] jt{dfg / eljiosf nflu lbuf] k|of]u 		
		  ;'lglZrt ug]{

	 -O_	kmf]xf]/ d}nf l;h{gf ug]{ u/L ;|f]t Pjd\ zlStsf] cGwfw'Gw k|of]u sd ug{ 		
		  ljljw sfo{j|md ug]{ 

o; ;+:yfn] ;+;f/el/sf sltko b'n{e jGohGt' / jg:kltnfO{ nf]k x'gaf6 hf]ufpg 
;xof]u u/]sf] 5 . g]kfndf hnfwf/sf] /]vb]v, ;ª\s6fkGg hGt' tyf jg:kltsf]  
;+/If0f, u}x|sfg'gL Jofkf/sf] /f]syfd, j}1flgs cWoog tyf cg';Gwfg /  
jftfj/0fLo r]tgf k}mnfpg] sfo{x¿ u/]sf] 5 . o;n] af3, u}F8f, xfa|] h:tf  
dxŒjk"0f{ jGohGt' hf]ufpg ljz]if sfo{j|md NofPsf] 5 . 

$= 	;+o'St /fi6« ;ª\3Lo jftfj/0f sfo{j|md (UNEP)

;+o'St /fi6« ;ª\3n] ;g\ 1972 sf] h'gdf l:j8]gsf] :6sxf]ddf dfgj jftfj/0f;DaGwL 
;Dd]ngsf] cfof]hgf u/]sf] lyof] . o; ;Dd]ngn] dflg;sf] :j:y jftfj/0fdf afFRg] 
xs / jt{dfg lkF9Ln] efjL ;Gtltsf nflu o;sf] hu]gf{ ug'{kb{5 eGg] cjwf/0fsf] 
k|ltkfbg u¥of] . o; ;Dd]ngn] h'g 5 nfO{ x/]s jif{ ljZj jftfj/0f lbj;sf ¿kdf 
dgfpg] lg0f{o u¥of] . ;g\ 1972 sf] cGTodf ;ªo'St /fi6« ;ª\3sf] dxf;efn] ;+o'St  
/fi6« jftfj/0f sfo{j|md (united nations environment programme) sf] :yfkgf  
u¥of] . ljleGg b]zsf ;/sf/, j}1flgs tyf Jofkf/L ;d'bfo, u}/;/sf/L ;ª\3 
;+:yf / dlxnf tyf o'jf ;d"xx¿ o;sf ljleGg sfo{j|mddf ;xefuL x'Fb} cfPsf  
5 . o;n] ljZjel/sf ljsf;sf ultljlwx¿nfO{ jftfj/0fLo b[li6sf]0fn] :j:ys/ 
/ lbuf] agfpg ljz]if Wofg lbPsf] 5 . 



226	 lj1fg tyf jftfj/0f, sIff–* lj1fg tyf jftfj/0f, sIff–*		  227

%= 	 cGt/f{li6«o PsLs[t kj{tLo ljsf; s]Gb|
	 (International Center for Integraterd Mountain Development or ICIMOD)

;g\ 1983 df cGt/f{li6«o PsLs[t kj{tLo ljsf; s]Gb|sf] :yfkgf ePsf]  
xf] . o;nfO{ 5f]6s/Ldf Ol;df]8 (icimod)  elgG5 . o; s]Gb|df rLg, ef/t, 
kfls:tfg, aª\unfb]z, e'6fg, Dofgdf/, ckmuflg:tfg / g]kfn u/L hDdf cf7  
b]zx¿ ;b:o 5g\ . o;sf] s]Gb|Lo sfof{no g]kfnsf] nlntk'/sf] v'dn6f/df 5 . 
of] kxf8L If]qsf] ljsf;sf nflu klxnf] cGt/f{li6«o ;+:yf xf] . lxGb's'; lxdfno  
If]qsf afl;Gbfsf] cfly{s :t/ j[l4 u/L o; If]qsf] kxf8L jf lxdfnL  
kfl/l:ylts k|0ffnLnfO{ hf]ufO/fVg] o; s]Gb|sf] k|d'v p2]Zo /x]sf] 5 . o; ;+:yfn]  
hgr]tgf hufO{ kfgL, pmhf{ / h}ljs ljljwtf hf]ufpg tyf jftfj/0fLo x|f;af6 
arfpg ljleGg sfo{j|mdx¿ ;~rfng ub{5 . o;n] kxf8L If]qsf] ljsf; / kxf8L 
jftfj/0fsf] Joj:yfkgnfO{ PsLs[t ¿kn] cufl8 a9fPsf] 5 . o;n] kxf8L  
If]qsf] lbuf] ljsf;sf nflu :yfgLo ;d'bfosf] ;xeflutf, pgLx¿sf] e"ldsf 
/ st{Jo;lxt hgr]tgf hufO{ sfo{j|mdx¿ u/]sf] 5 . o;n] kxf8L If]qsf]  
jftfj/0fLo, ;fdflhs, ;f:s[lts ljljwtf hf]ufpg] sfo{j|mdx¿ ;~rfng  
u/]sf] 5 . o;n] kxf8L efudf /x]sf ;Ldfª\lst hg;d'bfosf] ljsf;sf nflu 
hf]8 lbPsf] kfOG5 . ;fy} eljio;Dd kxf8L kfl/l:ylts k|0ffnLnfO{ hf]ufpg 
klg hf]8 lbPsf] 5 . pko{'St ljleGg /fli6«o, cGt/f{li6«o ;ª\3 ;+:yfx¿n] g]kfn  
;/sf/sf ;DalGwt dGqfnox¿;Fu ;dGjo u/L ljleGg ljefu tyf sfof{nox¿;Fu 
;xsfo{ ub}{ cfkm\gf sfo{j|mdx¿ ;~rfng u/]sf 5g\ . 

kl/of]hgf sfo{

ltd|f] a;f]af; If]qsf] jftfj/0fLo kIfdWo] hldg, hn;|f]t, jg hª\un jf ;f+:s[lts 
;DkbfdWo] s'g} Ps 5gf]6 u/ . cfk"mn] 5gf]6 u/]sf kIfsf] gfd, To;sf] pkof]u, To;sf] 
;+/If0fdf :yfgLo ;d'bfoaf6 eP u/]sf k|of;x¿ / ug'{kg]{ k|of;x¿ tyf To;sf] ;+/
If0faf6 :yfgLo JolStnfO{ x'g] kmfObfaf/]df j0f{g u/ . 

;f/f+z

!= 	 jftfj/0fsf] df}lns u'0fdf kl/jt{g NofO{ To;df xflg gf]S;fgL k'¥ofpg], Iflt  
	 k'¥ofpg] lj|mofsnfknfO{ jftfj/0fLo k|b"if0f elgG5 . o;nfO{ jfo' k|b"if0f, hn  
	 k|b"if0f, e" k|b"if0f / Wjlg k|b"if0f u/L rf/ k|sf/df ljefhg ug{ ;lsG5 . 
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@= 	 jfo'd08ndf /x]sf ljleGg Uof;x¿n] ;"o{sf] tfk / k|sfz ;f];]/ k[YjLsf] tfkj|md 
a9fpg] k|lj|mofnfO{ xl/t u[x k|efj elgG5 . 

#= 	 hnjfo' kl/jt{gn] tfkj|md j[l4, cltj[li6, cgfj[li6, a]df};dL jiff{, zLtnx/, 
h}ljs ljljwtfdf x|f;, s[lif pTkfbgdf lu/fj6 h:tf c;/ ub{5 . 

$= 	 snsf/vfgfaf6 lg:s]sf Uof;x¿ cfsf;df k'u]kl5 kfgL;Fu k|ltlj|mof u/L cDn | 
aG5 / cDn jiff{ x'G5 . 

%= 	 hgr]tgf, j[If/f]k0f, e";+ªIf0f, hn;|f]t ;+/If0f, k|b"if0f lgoGq0f, ;f+:s[lts ;Dkbfsf] 
;+/If0f, jftfj/0fLo ;/;kmfO tyf hgr]tgfåf/f jftfj/0f ;+/If0f ug{ ;lsG5 . 

^= 	 /fli6«o k|s[lt ;+/If0f sf]if, ljZj ;+/If0f ;ª\3, ljZj k|s[lt sf]if, ;+o'St /fli6«o 
jftfj/0f sfo{j|md, Ol;df]8 ;+:yfx¿n] jftfj/0f ;+/If0f ultljlw ub}{ cfPsf  
5g\ . 

cEof;

!= 	 vfnL 7fp“df ldNbf] zAb e/ M 

	 -s_	hgr]tgfn] jftfj/0f ============ ug{ dbt ub{5 . 

	 -v_	jftfj/0fdf x|f; Nofpg] ultljlw g} jftfj/0fLo ========== xf] . 

	 -u_	sfa{g8fOcS;fO8n] kfgL;Fu k|ltlj|mof u/L ========= cDn agfpF5 . 

	 -3_	/fli6«o k|s[lt ;+/If0f sf]ifn] ============== ;+/If0f ;DaGwL sfo{ ub{5 . 

@= 	 ;+If]kdf n]v M

	 -s_ ljZj jGohGt' sf]if 		 -v_ ljZj ;+/If0f ;ª\3

	 -u_ /fli6«o k|s[lt ;+/If0f sf]if	 -3_ hnjfo' kl/jt{g		  -ª_ hgr]tgf

#= 	 sf/0f n]v M 

	 -s_	  jftfj/0f ;+/If0f tyf ;+jw{{gsf nflu hgr]tgfn] ;xof]u k'¥ofpF5 . 

	 -v_ jftfj/0f ;+/If0fsf nflu j[If/f]k0f dxŒjk"0f{ pkfo xf] . 



228	 lj1fg tyf jftfj/0f, sIff–* lj1fg tyf jftfj/0f, sIff–*		  229

	 -u_ 	jftfj/0f lau|gfn] pTkfbg 36\5 . 

	 -3_ 	jftfj/0f x|f; ug]{ sf/0f dfgjLo lj|mofsnfk g} x'g\ . 

$= 	 5f]6f] pQ/ n]v M 

	 -s_ 	jftfj/0fLo k|b"if0f eg]sf s] xf] < 

	 -v_ 	hn k|b"if0f x'gfsf sf/0fx¿ s] s] x'g\, a'Fbfut ¿kdf n]v .

	 -u_ 	Wjlg k|b"if0fn] dflg;df s] s] ;d:of NofpF5, n]v . 

	 -3_ 	xl/t u[x Uof;x¿ s'g s'g x'g\, pNn]v u/ . 

	 -ª_ 	hnjfo' kl/jt{g eg]sf] s] xf] <

	 -r_ 	hnjfo' kl/jt{gsf] c;/x¿ s] s] x'g\, n]v . 

	 -5_ 	jftfj/0f ;+/If0f ug]{ pkfox¿ pNn]v u/ .

%= 	 g]kfndf jftfj/0f ;+/If0f / ;+jw{gdf ;+nUg /fli6«o tyf cGt/f{li6«o ;ª\3 		
	 ;+:yfx¿sf] ;"rL agfp .

^= 	 ljBfnoglhs /x]sf] s'g} d7, dlGb/ jf wfld{s :ynsf] cjnf]sg u/L tnsf  
	 a'“bfsf cfwf/df To;sf] j0f{g u/ . 

	 -s_ wfld{s :ynsf] kl/ro	 -v_ wfld{s dxŒj

	 -u_ xfnsf] l:ylt			  -3_  ;+/If0f tyf ;+jw{gsf nflu ePsf k|of;x¿

&= 	 ltd|f] If]qdf /x]sf jftfj/0f ;DaGwL sfo{ ug]{ ;ª\3;+:yfx¿n] s:tf sfdx¿  
	 ub}{ cfPsf 5g\, j0f{g u/ . 

*= 	 cfkm\gf] If]q / Onfsfsf] jftfj/0f hf]ufpg ltdL s] s] ug{ ;S5f}, n]v . 

(= 	 jftfj/0fLo x|f; sf/0f dflg; ePsfn] o;sf] ;+/If0f ug'{kg]{ bfloTj klg dflg;sf]  
	 g} xf], k'li6 u/ . 
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k[YjL ;Dk"0f{ ;hLjx¿sf] ;femf af;:yfg xf] . ;hLjx¿n] cfkm" afFRgsf nflu cfjZos 
kg]{ xfjf, kfgL, vfB kbfy{ cflb k[YjLaf6 k|fKt ub{5g\ . k[YjLdf /x]sf ;Dk"0f{ ;hLj 
/ lghL{j j:t'x¿sf] ;ªo'St ¿knfO{ jftfj/0f elgG5 . 

h}ljs ljljwtf (Biodiversity) 
ltdLx¿n] k|s[ltdf ljleGg k|sf/sf r/fr'?ª\uL tyf kz'kIfLx¿ t b]v]s}  
5f} . k[YjLdf dflg;nufot ljleGg k|sf/sf hLjhGt', kz'kIfL, af]6la?jf, ;"Id 
hLj cflb /x]sf 5g\ . ltgLx¿sf lardf w]/} s'/fx¿df ljljwtf kfOG5 .  
x/]s hLljt k|f0fL Pjd\ jg:kltsf] cfsf/, k|sf/, gfk, :jefj Pjd\ ljz]iftf km/s  
kg]{ ePsfn] logLx¿ 5'6\6f5'6\6} jf;:yfgdf kfOG5g\ . log} h}ljs j:t'x¿sf] ;ª\Vof, 
lsl;d, j+zf0f' kfl/l:ylts k|0ffnLsf] ;dli6 ¿k g} h}ljs ljljwtf xf] . ;dli6ut 
¿kdf h}ljs ljljwtfn] k[YjLdf /x]sf hLljt ;Dkbfsf] s'n ;ª\Vof Pjd\ ltgsf] 
leGgtf hgfpF5 .

h}ljs ljljwtfsf] k|sf/ (Types of Biodiversity)

h}ljs ljljwtfnfO{ d'Vo tLg efudf afF8\g ;lsG5 M 

!=	 kfl/l:ylts k|0ffnL ljljwtf (Ecosystem Diversity)

;hLj, lghL{j tyf ef}lts jftfj/0flar 3lgi6 ;DaGw /x]sf] x'G5 . oxL ;DaGwn] 
ubf{ s'g} klg :yfgdf lglZrt k|sf/sf] kfl/l:ylts k|0ffnLsf] lgdf{0f x'G5 . k[YjLdf 
hnLo kfl/l:ylts k|0ffnL / :ynLo kfl/l:ylts k|0ffnL u/L d'Votof b'O{ k|sf/sf 
k|0ffnLx¿ x'G5g\ . e"agf]6 / xfjfkfgLsf] lx;fan] oL k|0ffnLx¿df klg ljljwtf  
kfOG5 . hnLo kfl/l:ylts k|0ffnL ;d'b|, gbLgfnf, vf]nf, tfn, kf]v/L / l;d;f/ u/L 
ljleGg k|sf/sf x'G5g\ . o;}u/L kxf8, pkTosf, t/fO{, d?e"ld cflb :yfgsf] kfl/l:ylts  
k|0ffnL klg km/s km/s x'G5 . e"agf]6 / xfjfkfgLsf] leGgtfn] g]kfnsf] 
:ynLo / hnLo kfl/l:ylts k|0ffnLdf lgs} ljljwtf kfOG5 . o; kfl/l:ylts  
k|0ffnLsf] ljljwtfn] xfd|f] b]zdf hLjhGt' tyf jg:kltx¿df lgs} ljljwtf kfOG5 .

 jftfj/0f / lbuf] ljsf;
(Environment and Sustainable Development)@$@$
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@=	 k|hflt ljljwtf (Species Diversity)

k[YjLdf kfOg] ;hLjx¿ Ps} x'Fb}gg\ . ;a} ;hLjx¿lar s'g} g s'g} ¿kn] leGgtf  
/x]sf] x'G5 . Ps k|hfltsf jg:klt jf hGt' csf]{eGbf leGg /x]sf x'G5g\ . xfdLn] 
xfd|f] j/k/ /x]sf jg:kltnfO{ ?v, emf8L, n]p, em\ofp, nx/f cflb gfdsf cfwf/df  
5'6\ofpg] ul/G5 . leGgtfsf cfwf/df klg logLx¿sf] gfd / lsl;ddf km/skgf 
cfpF5 . o;}u/L hGt'x¿sf] lsl;d tyf k|hfltnfO{ 5'6\ofpg] j|mddf pgLx¿nfO{ ufO{, 
e}F;L, afv|f, s'v'/f, km6\ofª\u|f cflb gfds/0f ul/G5 . aflx/L ¿kdf x]bf{ sltko 
u'0fx¿ p:t} nfu] klg x/]s k|hfltdf s]xL g s]xL km/skgf x'G5 . pbfx/0fsf nflu 
:tgwf/L k|f0fLnfO{ lng ;lsG5 . ufO{ / e}F;L b'j} :tgwf/L k|f0fL x'g\ t/ logLx¿ 
lar kfOPsf] ljljw km/s u'0fsf sf/0f leGg k|hfltsf ¿kdf juL{s/0f ul/Psf]  
5 . k|hflt k|hfltlar x'g] o; lsl;dsf] km/skgf Pjd\ leGgtfnfO{ g} k|hflt 
ljljwtf elgG5 .

#=	 j+zf0f'ut ljljwtf (Genetic Diversity)

k|To]s hLjdf ltgLx¿sf cfdfa'afaf6 k}t[s u'0fx¿ ;/]/ cfPsf x'G5g\ . ;hLjdf 
cfdf afa' (parents) af6 gofF ;Gtltdf k}t[s u'0f ;g]{ /f;folgs PsfOnfO{  
j+zf0f' (gene) elgG5 . k|hfltleqsf ;Dk"0f{ j+zf0f'x¿sf] ;d"x, lsl;d tyf  
km/s kgfnfO{ g} j+zf0f'ut ljljwtf (Genetic diversity) elgG5 . j+zf0f'ut ljljwtf hLjsf]  
hg;ª\Vofdf e/ kb{5 . hg;ª\Vof j[l4;Fu} j+zf0f' ljljwtf klg a9\b} hfG5 .  
j+zf0f' ljljwtfn] lglZrt k|hfltleqsf] leGgtfnfO{ a'emfpF5, h:t} M  
dflg;cGtu{t lgu|f], cfo{g, dª\uf]n cflb .

lj|mofsnfk !

ltd|f] a;f]af; :yn jl/kl/ kfOg] h}ljs ljljwtfsf] cWoog u/ . pSt cWoog ubf{ 
cfkm\gf] If]qsf jg:klt / kz'kIfLsf af/]df :yfgLo JolSt;Fu ;f]wk'5 u/ . cfkmF}n] 
cfkm\gf] If]qdf b]v]sf] s'g} kfFrcf]6f jg:klt / kfFrcf]6f kz'kIfLsf] gfd, ltgLx¿af6 
x'g] kmfObf / ;+/If0f ug]{ tl/sf tnsf] tflnsfdf n]v M

 j|m=;=	 jg:kltsf] gfd		  kmfObf		  ;+/If0f ug]{ tl/sf

 !=

 @=



230	 lj1fg tyf jftfj/0f, sIff–* lj1fg tyf jftfj/0f, sIff–*		  231

 j|m=;=		  kz'kIfLsf] gfd 		  kmfObf 		 ;+/If0f ug]{ ul/sf

 !=

 @=

dflysf a'Fbfx¿sf cfwf/df cfkm\gf] 7fpFsf] h}ljs ljljwtfaf/] n]v / sIffdf k|:t't u/ .

lbuf] ljsf;sf l;4fGtx¿ (Principles of Sustainable Development)

ljifo jf If]qdf ;'wf/ Nofpg'nfO{ ljsf; elgG5 . dflg;n] cfkm\gf] lxtsf nflu 
ljleGg ;'wf/fTds sfo{x¿ ub{5g\ . o; k|lj|modf dflg;n] k|fs[lts jftfj/0fnfO{  
kl/jt{0f ub}{ s[lqd jftfj/0fsf] lgdf{0f ub{5 . o;/L k|fs[lts jftfj/0f lau|g 
hfG5 . olb k|fs[lts jftfj/0fnfO{ c;/ k'Ug uPdf To;n] dfgj lgld{t  
jftfj/0fnfO{ klg gf]S;fg k'¥ofpF5 . ljsf; ;+/rgfx¿ gfz x'g k'U5g\ . To;}n] k|fs[lts  
jftfj/0fnfO{ hf]ufpFb} ljsf; lgdf0f{sf sfo{ ug'{kb{5 . o; k|sf/sf] ljsf;nfO{ 
lbuf] ljsf; elgG5 . lbuf] ljsf;n] xfnsf] k':tf / eljiosf] k':tfnfO{  
;d]t kmfObf k'¥ofpF5 . To;}n] lbuf] ljsf;nfO{ æl6sfp ljsf;Æ klg elgG5 . 
lbuf] ljsf;n] k[YjL / dflg; b'j}sf] ;+/If0f / ;+jw{g ub{5 . To;}n] dflg;n]  
ug]{ ;a} ljsf; lgdf{0f lj|mofsnfkx¿ jftfj/0f cg's"n x'g'kb{5 . lbuf] ljsf;sf k|d'v  
l;4fGtx¿ o; k|sf/ 5g\ M

-s_ kfl/l:ylts k4ltsf] ;+/If0f (Conservation of Ecosystem) 

lbuf] ljsf;sf] k|d'v nIo k[YjLnfO{ ;+/If0f ug'{ / l6sfO/fVg' xf] . o;sf nflu 
k[YjLsf] :ynLo, hnLo h:tf ljleGg kfl/l:ylts k4ltx¿sf] hu]gf{ ug'{kb{5 .

-v_ 	h}ljs ljljwtfsf] ;+/If0f  (Conservation of Biodiversity)

lbuf] ljsf;sf nflu k[YjLdf /x]sf ;a} hLjx¿sf] ;+/If0f ug'{kb{5 . dflg;n] 
k|fs[lts ;|f]tx¿sf] ;+/If0f u/L hLjx¿nfO{ hu]gf{ ug{ ;S5 . hLjx¿sf]  
;+/If0f ug{ /fli6«o tyf cGt/f{li6«o sfo{j|mdx¿ ;~rfng ug'{kb{5 .

-u_ 	;dfhsf] lbuf] ljsf; (Sustainable Development of Society)

lbuf] ljsf;sf nflu ;fdflhs ljsf;sf sfo{x¿ ;~rfng ug'{kb{5 . o;sf 
nflu dflg;sf] hLjg :t/nfO{ ;'wfg{'kb{5 . lzIff, :jf:Yo, /f]huf/L, ;'/Iff cflb 
;'ljwfx¿ k|bfg u/L ;dfhsf] lbuf] ljsf; ug{ ;lsG5 .
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-3_ 	hg;ª\Vof lgoGq0f (Population Control)
dflg;n] k[YjLdf ePsf ;Lldt ;fwg / ;|f]tx¿ pkof]u u/L cfkm\gf] hLjg lgjf{x 
ub{5 . hg;ª\Vof j[l4n] dfgjLo cfjZostf a9\b} hfG5 t/ o; wtL{df ePsf 
;|f]t / ;fwgx¿ dflg;sf] cfjZostfcg';f/ a9fpg ;lsFb}g . To;}n] a9\bf]  
hg;ª\VofnfO{ lgoGq0f u/L jftfj/0f ;Gt'ng /fVg cfjZos kb{5 .

-ª_	dfgjLo ;|f]tsf] ljsf; (Development of Human Resources)
jftfj/0fnfO{ pkof]u / ;+/If0f ug]{ sfo{df dflg;sf] uxg e"ldsf x'G5 . k[YjLsf] 
:ofxf/ ;DaGwL 1fg, l;k cflbsf] ljsf; dflg;df u/fpg'kb{5 . lzIff, :jf:Yo 
h:tf ;'ljwf k|bfg u/L dfgjLo ;|f]tsf] ljsf; ug'{kb{5 .

-r_	hg;xeflutfdf j[l4 (Increase in Peoples Participation)
lbuf] ljsf; s'g} Ps JolStn] dfq u/]/ x'Fb}g . o;df ;a} dflg;sf] ;xeflutf 
cfjZos x'G5 . lbuf] ljsf;sf] wf/0ffnfO{ Jojxf/df ptfg{ x/]s sfo{j|mdx¿df 
hg;xeflutf abfpFb} n}hfg'k5{ . lbuf] ljsf;sf ;DaGwdf dflg;sf] ;sf/fTds 
wf/0ff clej[l4 ug'{kb{5 .

-5_	;f+:s[lts ;Dkbfsf] ;+/If0f (Conservation of Cultural Heritage)

dfgj lgld{t ;fdflhs d"NodfGotf, k/Dk/f, /Lltl/jfh, wfld{s :yn, ;+:s[lt 
cflbnfO{ ;f+:s[lts ;Dkbf elgG5 . lbuf] ljsf;n] ;f+:s[lts ;Dkbfsf] ;+/If0fdf hf]8 
lbPsf] 5 . cGwljZjf;nfO{ Tofu]/ ;f+:s[lts k/Dk/fnfO{ ;+/If0f ug'{ xfd|f] st{Jo  
 xf] . o;sf] ;+/If0fn] lbuf] ljsf;sf nflu 6]jf k'¥ofpF5 .

-h_	k[YjLsf] jxg Ifdtfleq /xg] (Included Within Carrying Capacity of Earth)

dflg;n] ug]{ lgdf{0f sfo{x¿ k[YjLdf ePsf ;fwg / ;|f]tx¿n] wfGg ;Sg]  
x'g'kb{5 . dflg;nfO{ rflxPsf hlt j:t'x¿ k[YjLaf6 k|fKt x'Fb}gg\ . k[YjLsf] yfDg / wfGg 
;Sg] Ifdtf ;Lldt x'G5 . dflg;sf] c;Lldt cfjZostfnfO{ k[YjLdf ljBdfg ;Lldt  
;|f]t / ;fwgn] wfGg ;Sb}g . oL k|fs[lts ;|f]tsf] clws pkof]un] jftfj/0fdf  
gsf/fTds c;/ kfb{5 . To;}n] xfdLn] k[YjLsf] jxg IfdtfnfO{ b[li6ut u/L 
ljsf; lgdf0f{sf sfo{x¿ ug'{kb{5 .

lj|mofsnfk @

ltd|f] af;:yfg j/k/ ePsf dflg;n] ug]{ ljleGg lj|mofsnfkx¿ Ps xKtf;Dd  
cjnf]sg u/ . cfk"mn] b]v]sf s'/fx¿ skLdf l6Kb} hfpm . tL lj|mofsnfkdWo] s'g s'g 
lbuf] ljsf;sf] cjwf/0ffcg';f/ 5g\ / s'g s'g 5}gg\, sf/0f;lxt n]v M
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 j|m=;=	 dflg;sf lj|mofsnfkx¿ 	       lbuf] ljsf;sf] wf/0ff;Fu

						      d]n vfG5g\	 d]n vfFb}gg\	 lsg

 !=		  ==========			   ==========	 ============	 ========

 @=

ljZjsf] ;Gbe{df lbuf] ljsf;sf k|of;x¿

;g\ 1983 df ;+o'St /fi6« ;+3sf] ;fwf/0f ;efn] gj]{sL tTsfnLg k|wfgdGqL 
u|f] xfn]{d j|'G6NofG8sf] cWoIftfdf jftfj/0f / ljsf; ;DaGwL ljZj cfof]usf 
u7g u¥of] . o; cfof]un] ;g\ 1987 df lbuf] ljsf;sf] wf/0ff NofPsf] xf] . o;  
cfof]un] lbuf] ljsf;sf] cjwf/0ffnfO{ ;dfj]z u/L æxfd|f] ;femf eljioÆ (our common 
future)  gfdsf] k|ltj]bg k|sfzdf NofPsf] lyof] . o; cfof]usf cg';f/ æeljiosf 
lkF9Lsf cfjZostfx¿;Fu ;Demf}tf gu/Lsg jt{dfg lkF9Lsf cfjZostf kl/k"lt{ ug'{ 
g} lbuf] ljsf; xf]Æ .

To;}u/L ;g\ 1992 df l/of] lb h]g]l/of]df ;DkGg jftfj/0f / ljsf; ;DaGwL  
;Dd]ngn] lbuf] ljsf; k|fKt ug{sf nflu jftfj/0f ;+/If0fnfO{ hf]8 lbg'kg]{ pNn]v 
u/]sf] 5 . ljZj vfB ;ª\u7gn] klg efjL ;Gtltsf] cfjZostf k"/f ug{ ;+/If0f / 
Joj:yfkgnfO{ hf]8 lbPsf] 5 . o;/L ljZjJofkL ¿kn] lbuf] ljsf;sf nflu lgDg 
lnlvt s'/fdf hf]8 lbPsf] kfOG5 M

-s_	 k|s[ltsf] ;'/Iff / k|fs[lts ;|f]tsf] Joj:yfkg 

-v_	 jftfj/0fLo kIfdf nufgL ug{ hf]8 	 -u_	 h}ljs ljljwtfsf] ;+/If0f 

-3_	 kfl/l:ylts k|0ffnLsf] ;+/If0f 		  -ª_	 k|b"if0f lgoGq0f 

-r_	 hg;ª\Vof lgoGq0f / ul/aL lgjf/0f 		

-5_	 hg;xeflutf a9fpg] 

-h_	 u}/;/sf/L ;+:yf / ;fd"lxs ;d"x lgdf0f{  

-em_	 eljiosf ;Gtltsf nflu ;+/If0f 

lbuf] ljsf; nIo (Sustainable Development Goals-SDGs)

ljZj ljsf;sf] ;femf k|ltj4tf :j?k ljsf;sf] lbuf]kgfsf] lglDt ;g\ 2016 b]lv 2030 
;Ddsf nflu lgwf{/0f ul/Psf nIox? g} lbuf] ljsf;sf nIo x'g\ . 193 cf]6f /fi6« 
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;xefuL ;+o'St /fi6«;ª\3sf] &) cf}+ dxf;efn] ;g\ 2015 df lbuf] ljsf;sf nIox? 
:jLs[t u/]sf] xf] . ;g\ 2016 b]lv sfof{Gjogdf cfPsf] lbuf] ljsf;sf nIodf 17 
cf]6f nIo, 169 cf]6f uGtJo / ;"rsx? ;dfj]z ul/Psf 5g\ . lbuf] ljsf;sf] cfly{s, 
;fdflhs / jftfj/0fLo kIfnfO{ ;d]6]/ tof/ kfl/Psf] lbuf] ljsf;sf] nIo ljZjJofkL 
ljsf;sf] ;do / nIo;lxtsf] ;femf dfu{lrq xf] . lbuf] ljsf;sf nIox? k|flKtsf] 
nflu g]kfnnn] ;d]t yk ;"rsx?;lxt sfo{ of]hgfsf] dfu{lrq tof/ u/]sf] 5 . 

lbuf] ljsf;sf] dxŒj (Importance of Sustainable Development)

jftfj/0fnfO{ hf]ufO/fVgsf nflu lbuf] ljsf;sf] cfjZostf kb{5 . ljsf;  
lgdf0f{sf sfo{n] jftfj/0fdf k|lts"n c;/ kfg'{ xF'b}g . olb o:tf c;/ k/]df ljsf; 
lgdf0f{ sfo{ c;kmn x'G5g\ . lbuf] ljsf;sf] dxŒjnfO{ lgDgfg';f/ pNn]v ug{  
;lsG5 M

-s_ 	;|f]tsf] plrt k|of]u 
;|f]t ;fwgsf] sd k|of]u u/L a9L kmfObf lng] k|ljlw ckgfpg'kb{5 . vlgh 
OGwg, vfg]kfgL, sL6gfzs ljiffbL, /f;folgs dn, jg k}bfj/ cflbsf] sd k|of]u  
ug'{kb{5 . ltgLx¿sf] k|of]u ubf{ v]/ kmfNg' x'Fb}g eGg] wf/0ff lbuf] ljsf;af6 
k|fKt x'G5 . 

-v_ 	bfloTjsf] af]w 

lbuf ] ljsf;sf] dbtn] dflg;sf] 1fg, l;k / b[li6sf ]0fdf kl/jt{g  
NofpF5 . k|fs[lts ;|f]tsf] pkof]u / ;+/If0fsf] bfloTj af]w u/fpF5 . o;n] tL 
;DklQx¿ ;femf x'g\ / ;a} ldnL k|fs[lts ;femf ;DklQsf] ;+/If0f / ;b'kof]u  
ug'{kg]{ bfloTjsf] af]w u/fpF5 . 

-u_ 	cfwf/e"t kIfx¿sf] ljsf;
lbuf] ljsf;n] dfgjLo pTyfgsf nflu cTofjZos kg]{ If]qx¿ :jf:Yo, 
lzIff, s[lif, ko{6g, ;fdflhs ;'wf/df hf]8 lbG5 . oL kIfx¿sf] ljsf; ubf{  
jftfj/0f ;+/If0f / ;+jw{gnfO{ PsLs[t ¿kdf cufl8 a9fpg'kb{5 . 

-3_ 	hg;xeflutfdf cfwfl/t ljsf;
lbuf] ljsf;n] hg;xeflutf a9fpg hf]8 lbG5 . o;n] :yfgLo JolStx¿sf] ljsf; 
sfo{ / jftfj/0fsf] ;+/If0fdf rf;f] a9fpF5 . ;fy} jftfj/0f ;+/If0f / ;+jw{gdf  
klg 6]jf k'¥ofpF5 .
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-ª_ 	ljsf;sf] ;Ldf lgwf{/0f
dflg;n] cfkm\gf] cfjZostf kl/k"lt{sf nflu c;Lldt ;|f]t / ;fwgnfO{  
k|of]udf Nofpg vf]H5 . o;n] cgljs/0fLo ;|f]t ;fwg l/lQb} hfG5 . To;}n] 
k[YjLn] wfGg ;Sg] lsl;dsf] ljsf; sfo{ ug'{kb{5 . lbuf] ljsf;n] slt ljsf;  
ug]{ egL ;Ldf lgwf{/0f ub{5 .

-r_ 	bL3{sfnLg ;f]rfO 
lbuf] ljsf;n] cfh u/]sf] ljsf; lgdf0f{ sfo{ eljio;Dd l6sfO/fVg] / k|fs[lts  
;|f]tsf ;fy} ;fwgnfO{ eljio;Dd l6sfO/fVg'kg]{ ;f]rfOsf] ljsf; u/fpF5 . 
o;/L lbuf] ljsf;n] k[YjL / ;du| kfl/l:ylts k|0ffnLnfO{ hf]ufpg dbt ub{5 .

kl/of]hgf sfo{

ltd|f] a;f]af; :yn glhs ePsf ljsf; lgdf0f{ ultljlwsf] cjnf]sg u/ . tL ljsf; 
lgdf0f{ ultljlwn] jftfj/0fdf k'¥ofPsf c;/x¿ s] s] 5g\, s] tL ultljlwx¿ lbuf] 
ljsf;sf] cjwf/0ffcg';f/ 5g\, sf/0f;lxt 5f]6f] k|ltj]bg n]v .

cEof;

!=	 vfnL 7fp“df pko'St zAb e/ M 

	 -s_	h}ljs j:t'x¿sf] ;ª\Vof, lsl;d, jªzf0f', kfl/l:ylts k|0ffnLsf] ;dli6 		
		  ¿k g} ========== xf] .

	 -v_	h}ljs ljljwtfnfO{ d'Vo =============================== efudf afF8\g ;lsG5 .

	 -u_ lbuf] ljsf;nfO{ ============================ ljsf; klg elgG5 .

	 -3_ dflg;sf] ljsf; lgdf0f{ ultljlwx¿ k[YjLdf ePsf ;|f]tx¿n]============== 		
		  ;Sg] 	x'g'kb{5 .

	 -ª_ lbuf] ljsf;n] ;f+:s[lts ;Dkbfsf] ========================= df hf]8 lbG5 .

@=	 tn lbOPsf pQ/x¿dWo] ;xL pQ/ 5fg M

	 -s_	hLjdf k}lqs u'0f gofF ;Gtltdf ;fg]{ tŒj s'g xf] <

		  -c_ sf]if		  -cf_ j+zf0f'		

		  -O_ /ut		  -O{_ tGt'
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	 -v_	Ps k|hfltsf hLjx¿ csf]{ k|hfltsf hLjx¿eGbf km/s x'g'nfO{ s] elgG5 <

		  -c_ kfl/l:ylts ljljwtf 		  -cf_ j+zf0f'ut ljljwtf	    

   		  -O_ k|hflt ljljwtf			   -O{_ jf;:yfg ljljwtf

	 -u_	lbuf] ljsf;n] s;sf] ;+/If0f / ;+jw{gdf hf]8 lbG5 <

		  -c_ kz' kIfLsf]	 -cf_ af]6 la?jfsf]	 -O_ dflg;sf]	 -O{_ ;a}sf]

	 -3_	hg;xeflutfdf j[l4 eGgfn] s] a'lemG5 <

		  -c_ dflg;sf] rf;f] a9fpg'		       -cf_ dflg;sf] pkl:ylt a9fpg'	

		  -O_ dflg;df ;sf/fTds wf/0ff agfpg'  -O{_ dflysf ;a}

	 -ª_	bL3{sfnLg ;f]rfO eGgfn] s] a'lemG5 <

		  -c_	 ljsf; lgdf0f{ ug'{		  -cf_ 	 eljiosf nflu hf]ufP/ /fVg'	

		  -O_ 	 cfkm\gf] cfsfª\Iffcg';f/sf] ljsf; ug'{	

		  -O{_  	tTsfn k|of]udf Nofpg'

#=	 5f]6f] pQ/ b]pm M
	 -s_	h}ljs ljljwtf eg]sf] s] xf] <

	 -v_	kfl/l:ylts k|0ffnLsf] ljljwtf eGgfn] s] a'lemG5 <

	 -u_	h}ljs ljljwtfsf] ;+/If0f s;/L ug{ ;lsG5 <

	 -3_	lbuf] ljsf;sf] s] dxŒj 5, s'g} b'O{ cf]6f a'Fbf n]v . 

$=	 lbuf] ljsf;sf l;4fGtx¿ a'“bfut ¿kdf n]v .
%=	 ljZjsf] ;Gbe{df lbuf] ljsf;sf k|of;x¿ s] s] eO/x]sf 5g\, a'“bfut 

l6kf]6 u/ .
^=	 5f]6s/Ldf n]v M
	 -s_ k|hflt ljljwtf 		  -v_ ;f+:s[lts ;Dkbfsf] ;+/If0f	

	 -u_ hg;ª\Vof lgoGq0f		  -3_ ;|f]tsf] plrt k|of]u

&=	 ljsf;sf] ;Ldf lgwf{/0f eg]sf] s] xf], k|:6 kf/ .
*=	 km/s b]vfO{ n]v M
	 -s_ ljsf; ultljlw / jftfj/0f ;+/If0f	

	 -v_ ljsf; / lbuf] ljsf;
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